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Succession as career choice – an exploration of female 
motivation

 

 

 

 

Anna AKHMEDOVA1

 

 

Abstract:
One important issue without solution is the fact that daughters of founders are

often underrepresented in family firms. Previous research cites primogeniture, daughter 
invisibility and role incongruity among possible explanations. However, more recent 
studies suggest that such “barriers to leadership” cannot statistically explain existing
gap. Most of researchers fail to take into account the changing social reality and
different career opportunities available to family business daughters.

Then in-depth interviews were conducted with daughters from medium-large family
businesses in Spain.

The study showed that mix of intrinsic and transcendent (prosocial) motives guides
the career choice  of family business daughters. The study empirically supports the 
recent stream of research that reveals that social change in gender relations and
gender stereotyping is becoming a less important issue when career decisions are
made.
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gender, succession, family firms, career motivation
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Introduction:
 

The family business is one important form of business ownership that has recently
become a separate field of research. The interest of academics and practitioners is
motivated by the role that the family business plays in the economy of countries.
Depending on definition and country the economic contribution of the family business is
estimated around 12-50% of national GDP and 15-60% of workforce (i.e. Shanker,
Astrahan, 1996). Further, family-controlled businesses are often market leaders, 
showing more stable earnings and more sustainable practices (EFB, 2012), (Simon,
2009), (McConaughy, 1994). In Spain, Family businesses generate approximately 16
% of GDP (26% if calculated with affiliations) (IEF, 2009).

 

Despite seeming attractiveness to women, family firms often fail to bring females to 
high-level positions – thus loosing valuable human capital in face of family business
daughters: their professional networks, leadership potential and descendants (Eagly,
2003), (Sharma, 2004).

 

In family business research, most findings on gender gap were made in 80s and 90s.
At that time the problem was attributed to social stereotyping at early adolescence,
primogeniture, “invisibility” of women and incongruity between a leader role and a
gender role (or family role) (Dumas, 1989), (Eagly, 1990, 2003), (Hollander, 1990),
(Marshack, 1994). However, with growing participation of females in public sphere and
growing amount of data available, such ¨barriers to leadership¨ do not statistically
explain the gender gap, that still exists. One good example, that empirically confirms
this statement is a recent study of Spanish companies (Pascual Garcia, 2012).

 

The absence of motivation of next generation is a critical point that results in an 
absence of suitable successors (Ward, 1997). Effectively, researchers often fail to take
into account that female professionals with a family business background have diverse
career options and succession is only one of them. Thus, daughters might be attracted
to pursue entrepreneurial or external management career. Specifically
entrepreneurship can be a lucrative option for those with family business background 
(Zellweger, 2011).

 

According to Stavrou and Wislow (1996) 66% of US alumni with family business 
background did not want to unite with their family businesses. In EU 75% of men and
50% of women expressed low probability (under 50%) that they would join their family
businesses. The majority of respondents who expressed low interest in continuing the 
family business showed entrepreneurial intentions. Similar results show other research
(Bjuggren, Sund, 2001), (Stavrou, 1996), (Stavrou, 1999), (Stavrou et al., 2008), (Ceja,
Tapies, 2009).
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Literature review:
 

Succession as Career Option
 

In entrepreneurship literature, there is a long-living stream investigating career motives 
of potential entrepreneurs, a stream that includes career choice intentions of students
intending  to  found  a   firm  or, more  generally, motives  of   early  and  nascent
entrepreneurs. Often, intentions of potential entrepreneurs are compared to those of 
intentional employees. This research leads to understanding of generalized personal
characteristics of a potential entrepreneur.

 

In the context of family firms, the offspring has a variety of career options that includes
succession, entrepreneurship and organizational employment. However, succession as
a career option is almost absent in academic literature.

 

The original work of Handler, W., (1989), draws attention of academics to three general
directions in ¨next generation perspective in family firm¨: (1) desirable successor 
attributes, (2) performance enhancing factors, and (3) reasons these family members
decide to pursue a career in their family firms.

 

Thus, the first direction concludes that “integrity” and “commitment to business”, ability 
to gain respect of nonfamily employees, and leadership ability are important to not only
that future successor can stand out and can gain credibility of the previous generation,
but also for the sustainability of the business (Sharma, 2004), (Ward, 1997).

 

Second, for the sustainability of business  researchers  cite some performance-
enhancing factors: transfer of tacit knowledge of the firm and social networks of the 
founder – which naturally occurs when older and younger generations work together
and there is a climate of mutual trust and respect.

 

Finally, the motivation to join the family business is key for the succession to occur
(Ward, 1997). Research dedicated to the third stream usually takes a form of
descriptive frameworks with typologies (Stavrou, E., 1998), (Miller, D., 2003), (Sharma,
P. and Irving, P., 2005), (Lambrecht, J. and Donckels, R., 2008). Stavrou elaborates a
framework of four general factors that affect next´ generation decision to join family firm
(business, market, personal and family). Sharma, P. and Irving, P. (2005) provide
collectively exhaustive and mutually exclusive model of reasons to join the family firm
based on the types of commitment. Finally, Miller, D., (2003) provides a typology of 
father-son  relations  claiming  that   every  type  has  predictable  consequences  of
succession.

 

Researchers seem to coincide that behavioral and performance variations can be
observed depending on the type of motivation of a successor. Successor acting from a
sense of obligation would be less involved, creative and willing to receive tacit
knowledge of the founder compared to one intrinsically motivated. However, it was also
evidenced that motivation tends to change with the time, thus a sense of obligation 
might later change into intrinsic involvement (Otten-Papas, D., 2013). Motivation
theories also confirm this fact (i.e. Ryan and Deci, 2000).

 

Daughter perspective on succession often constructs factors that affect negatively
daughter´s motivation and willingness to search for opportunities within family business
(Overbeke, K. et al. 2013), (Iannarelli 1992). There is some evidence that daughters
are motivated slightly differently than sons. Stavrou et al. (2008) revises motivation of 
US and Greek offspring and finds that there are cultural and gender differences.
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Finally, most of researchers tend to coincide citing the theme of disruptive event as a
starting point to consider leadership in family firm is repeated across studies (Wang, 
C., 2010), (Overbeke, K. et al. 2013), (Dumas, C., 1989). Further, early involvement to
business reinforces willingness and commitment of next generation.

 

Career and Career Success
 

A modern view of career construct is the ¨unfolding sequence of a person´s work
experience over time¨ (Arthur, et al, 2005), (Arthur, Hall, & Lawrence, 1989). It is worth
noting, that this definition does not constrain the reader to the so-called ¨traditional¨ 
upward mobility within an organization, allowing free mobility across organizations,
roles, occupations, countries.

 

Hall, et al (1996) argues that the way person understands ¨career¨ and ¨career
development¨ has changed over time. The shift occurred from ¨external career¨ (the
actual jobs or positions that a person holds over time) to ¨internal career¨ (personal
learning from work-related experiences). Thus, Hall calls a ¨protean career¨ a process,
which a person, not organization, is managing searching for freedom and self-
fulfillment at any stage of the life.

 

Given a greater variety of career paths that exist today, career success becomes a less
objective and somewhat more subjective issue. Subjective–objective career duality has 
been a traditional concern of those who have studied the trade-offs between work and 
family or work and leisure activities (Arthur, et al, 2005).

 

The objective-subjective tend to correlate (i.e. a person who earns above-average
income and is promoted fast, will be more satisfied with his career); however, the two 
are conceptually different (Ng et al., 2005). Thus, regardless of salary, individuals
might see themselves as successful, relying more on how satisfied they are in their job
(Judge et al., 1999).

 

Logically, the role of motivation on-the-job comes to question. According to Hall (1996),
the psychological success – is what unites the objective-subjective career success 
dichotomy. He argues that for most individuals work is important part of their life and
self and they derive deep intrinsic satisfaction from it. In general work has many of the
qualities of the game – unless it becomes too demanding, interfering with other roles.

 

Applying the research from career and career success to the case of family business
daughters, we should look for specific forms of motivation or, possibly, specific bundles
of motives, that are important for successors, specifically, for female successors.

 

Motivation Theories
 

The research is based on humanistic theories of motivation. This stream of thought
originates in findings of Mayo, research of Maslow, Herzberg and McGregor. The 
modern understanding is related to psycho-sociological models (extrinsic-intrinsic 
dichotomy). Further, some authors propose anthropologic models as a way to amplify 
mainstream research within humanistic theories (i.e. Perez Lopez).

 

Ryan and Deci (2000), the authors of the Self-Determination Theory, give an often-
cited definition of extrinsic and intrinsic motivation. They state that the intrinsically
motivated individuals do something because it is leads to internal outcome (for internal
pleasure of doing some action rather than for a separable consequence); whereas,
extrinsically motivated do something because it leads to some separable outcome.
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Depending on how this separable outcome is integrated within the matrix of values of
individual – different forms of extrinsic motivation can be distinguished (“controlled
behavior, introjected regulation, identified regulation and integrated regulation”) (Ryan
& Deci, 2000). Intrinsic motivation and some forms of extrinsic motivation (identified
and integrated) lead to the autonomous psychological states and, thus, coincide with
increased creativity and productivity in completing the task.

 

According to Ryan & Deci, it is important to know ones motivation. Depending on the
goals the person sets for his career the results of his work might be different. Extrinsic
motivation, associated with low autonomy, does not coincide with increased efficiency.
Thus, extrinsic incentives may decline intrinsic motivation and provoke decreased
efficacy.

 

In parallel with Ryan & Deci, other authors claim that other sort of motivation, namely -
¨prosocial¨ or ¨transcedent¨ - also leads to unlocking the potential of an individual. For 
Grant, prosocial motivation is a desire or reason to act for the benefit of others or with
the intention of helping others (Grant, 2011), (Grant, 2007), (Grant, 2008). For the 
purposes of this analysis, this type is defined as acting to achieve results that are 
inseparable from other person with high degree of autonomy.

 

Prosocial and  Intrinsic motivation show some synergy. Prosocial motivation
strengthens the relationship between intrinsic motivation and creativity, core self-
evaluations and performance, (Grant Berg, 2009), (Grant, 2008), (Grant Berry, 2011). 
Also, increases commitment (Grant, Dutton, 2008).

 

Perez Lopez (1996) argues, that all types of motives – transcendent (prosocial),
intrinsic, extrinsic (and corresponding types of needs – material, cognitive and
affective) - should be fulfilled by an employer in the workplace because the interaction 
of intrinsic results (what obtains acting agent – his intrinsic and extrinsic goals) and
transcendent results (what obtains the passive agent) of an action creates the optimal
learning within any system (and any organization is a system).

 

The model that summaries literature review on motivation will be presented in the next 
section.

 

The Methodology and Model:
 

The in-depth interviews were used, as this method allows better conditions to
concentration of the participant on their feeling and emotions and a higher degree of 
self-reflection. Further, this method offers more flexibility in capturing the complex
reality for the explorative study.

 

The sample is formed based on analytic generalization - the relevance to the existing 
theories (Yin, 2003, p 38). It was expected to obtain literal replication (as opposed to
theoretical), by registering similar results for predictable reasons within the sample (Yin
2003, p 54). Following this logic, a multiple-case study was conducted. The cases
selected for interview were female successors in Spanish family firms in Catalonia 
region, who were actively involved in management of the family company in the
position of a director or CEO. All the females had families and children.

 

As there is no common definition of family business, in this article an operational one
will be used as basic. Derived from Miller &  Le-Breton Miller (2007), Family Firm
Institute (2013) and Spanish Ministry of Economy (DGPYME, 2003) to which a
¨continuation intent¨ is added (Litz, 1995), (FFI, 2013) as soon as succession is under 
scope. The definition follows:
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¨Family Firm is one where two or  more members of  a  family of 
different generations have an interest in ownership or in management 
and there is a commitment to the continuation of the venture and 
intention to keep control¨

 

The females were interviewed using predefined set of questions, and filled a small
questionnaire  with demographic   data after the interview. The questionnaire and
interview protocol can be find in appendix 1. The interviews were processed based on 
holistic model that summarizes the review of the theories of motivation, presented in
table 1. As it follows from literature review the three types of motivation have distinct
theoretical grounds but might interfere with each other increasing or decreasing sense 
of autonomy and involvement of an individual.

 

Table 1. Types of motivation
 

Motivation Gradation Explication Result
Amotivation  

-
Lack of personalized 
intention to act

 

 

 

 

 

 

 

Low degree of 
autonomy.

Extrinsic   (activity
is done for a
separable    result
of acting person)

External
regulation

The results of an action are
separable from the acting
person. Action is done to
avoid external sanctions or 
obtain externally imposed 
reward

Introjected
regulation

The results of an action are
separable from the acting 
person. To avoid guilt or 
anxiety or to attain ego-
enhancement and pride

Identified
regulation

The results of an action are
separable from the acting
person, and are somewhat 
integrated in his matrix of
values.

 

 

 

 

 

 

 

 

High degree of
autonomy.

Improved efficiency
and creativity.

Integrated
regulation

The results of an action are
separable from the acting
person, but completely
integrated in his matrix of
values. The action is auto-
determined

Intrinsic (activity 
is done for its
inherent
satisfactions of 
acting person)

 

 

 

-

The results of an action are
inseparable from the person.
The action is auto-
determined.

Prosocial,
Transcedent
(activity is   done
for inherent
satisfactions of
receiving person)

 

 

 

-

The results of an action are
separable from the acting
person and inseparable from 
receiving person. The action
is auto-determined by acting 
person.

High degree of
autonomy.
Increased
commitment

Source: Own elaboration
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The Findings:
 

The main results of the study are presented in table 2 and then discussed.
 

Table 2. Results
 

Motivation Some Examples
Amotivation Obligation (only as a starting point)
Extrinsic (activity
is done for a
separable result
of acting person)

External regulation: Not mentioned
Introjected regulation: Chance to prove personal abilities (to make the
company bigger, more professional…)
Identified regulation: preference to work for family, belief that it is right 
and correct…
Integrated regulation: Not mentioned

Intrinsic (activity 
is done for  its
inherent
satisfactions of
acting person)

Feeling of independence, feeling of involvement, enjoyment the work,
because it is demanding, creative …

Prosocial
(activity is done
for inherent
satisfactions of
receiving
person)

Enjoying the work because it is giving back to family, helping family,
all job that my father did – will then you know – for what?; the
business helps a lot of people, helping others to spend a happy 
moment in their life…

Source: own elaboration
 

Results for extrinsic motivation
 

The interviewees did not explicitly mention some typical extrinsic benefits – such as
remuneration, flexibility of schedule or job security – that are typically associated with
family business. A relatively small role of extrinsic motives was surprising to the author 
because a prior research based on literature review of articles on family business
succession indicated to the presence of extrinsic factors (Akhmedova et al., 2015).

 

Results for intrinsic motivation
 

As expected, the study showed robust results for intrinsic motivation as a driver of 
career choice.

 

Results for prosocial\transcedent motivation
 

Transcedent or prosocial motives did not appear in family business literature to date;
however, this study showed consistent results for this type of motivation. There are two
themes. The first theme is ¨family¨. Interviewees told that it was important for them to 
give back to the family or to continue something that a parent\parents were investing a
lot of effort. The second theme - ¨customers¨ and ¨employees¨ represented a belief that 
a product or service is helping a wide auditory of people, thus constituting  a ¨family
pride. Also, a belief, that employees are happy and feel like in the family.
This finding has important theoretical and practical implications.

 

Apart from results in relation to the model of motivation theories presented, other
results were obtained. Some findings add important evidence to family business theory 
and might have valuable practical implications, which will be discussed in the next
section.
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Results that confirm previous research
 

1. Interviewees had a long story of experiences related to family business, starting 
long before the succession occurred, in the age diapason of 12-28 years.
Starting to work as a hobby, or as a part internship for studies or getting to 
know different departments in summer.

 

¨I began to work like a hobby, it was not my job¨
¨Because when my brother and I were young we started to work in summer…

And we started from accounting and we saw administration department 
and then marketing, so we were in contact with company to see if we
like or don’t like¨

¨ I started with administration then marketing, even when I was studying I did
some sales¨

 

2. Motivation might change over time (i.e. from amotivation or obligation to
intrinsic)

 

3. All interviewees had work experience outside the family company; thus, the
process of making career choice involved comparing working experiences (but
was not limited to it, as also personal factors mattered)

 

4. ¨Disruptive event¨ is a catalyst in making career choice
 

¨My father got ill and was from one day to another that could not carry the
company, so he could not teach us and make a correct ¨traspaso¨ to
give all the experience to the second generation. So for me was a
challenge – I said: take it or not…¨

 

Results that do not confirm previous research
 

Women in the sample seemed to be quite proactive in terms of career development
acquiring education and experience prior to entering family firm. Further, they seem to
be highly involved into work (dedicating on average 9-10 hours daily), and taking their
work as a personal challenge. Some of them noted that such dedication is temporal
and as soon as it will be possible they will reduce working hours (e.g. through
establishing sustainable business practices and finding and training an external
managing or technical director – as an option).

 

This finding confirms existing streams on career and career success, but does not
support perceived discriminative practices cited in literature: primogeniture, gender role
conflict, gender differences in early socialization and stimulation. It seems that
daughters have the initiative of controlling the extent of dedication to work and are
active agents of their career. Work seems to constitute an important part of their lives –
that has no less importance than personal or family lives. On the contrary – according 
to interviewees the three roles seem to be interdependent.

 

Conclusions:
 

Literature on successor motivation in family firms is scarce, given the important role
succession plays and relative advancement of sister-areas: motivation of intentional 
entrepreneurs and employees. For studies of gender this gap is even wider.
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Given the rise of individualism and variety of careers available on the market, the lack
of understanding of successor motivation and successor qualities leads to the fact that
family firms might be loosing important human capital in the face of daughters and their
descendants.

 

In this paper the assumption was that looking at  the problem of female
underrepresentation in family firms from the point of view of motivation theories would
bring fresh results. Through the literature review a basic model of motivation theories
was constructed and the results of interviews were compared against this model.
Further, literature on succession in family firms was revised as well and some trends 
were established. Finally, I looked at the topic of career and career success. Thus
three directions for research were established. The results will be discussed further.

 

First, in regards to motivation theories, it appears that the decision is guided by the mix
of intrinsic-transcedent motives. The interviewees did not mention extrinsic motives,
probably, because these did not distinguish family from non-family firms; however, this 
is a sort of speculation. Intrinsic motives play the most important role when the career
decision is made. This point is predictable, because dedicating time and effort to some
activity should bring pleasure at least to some extent. Finally, transcendent motives 
were find to be important driver, underlying the connection of family offspring with their
ancestry. Such issues as ¨giving back to family¨, ¨supporting something that parents 
were building¨ and ¨making a positive impact¨ - is what distinguishes family business
from other type of employment in the eyes of the next generation daughters. This
correlates with other streams of research - that of gender leadership (transformational
leadership) and research related to the competitive advantage of family business (i.e.
“familiness”, “stewardship”, etc.).

 

Second, as to the process of decision-making - psychological factors and social
experiences guide it.

 

The career decision is based on comparison of work-related experiences (also possible
alternatives) within and outside the family firm and a ¨disruptive event¨ often plays a
role of catalyst – it is a moment to make a final decision. As it follows from interviews,
early involvement into business do indeed creates a sense of commitment to the family
enterprise. The healthy extent of such involvement would result in an ability of the next
generation to look critically at this experience and to compare it with other job market 
opportunities and particular personal experiences outside the family company.

 

 

 

Finally, the study provides some evidence that the social reality is changing gradually
and women are becoming more active constructing their own lives and careers. The
way the future successors manage their career correlates with the stream on career 
and career success. Thus, it might be fruitful to change the research paradigm, when
studying female underrepresentation, – from searching for ¨barriers¨ to concentrating
on experiences and motivation.

 

Some general recommendations could be suggested to the family companies on the
basis of this research. It seems that positively motivated females share some traits:

 

1. They were involved early in the business
2. They developed their professional auto-esteem through obtaining education 

and gaining experience
3. They like what they are doing and they plan their career and personal life ahead
4. The effort of their parents or relatives means a lot to them. They value the

contribution of their family for society and foster good relations with employees
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This is an experimental research and has some limitations. For example, only positive
experience was considered for this research (looking at some negative cases, 
i.e. family business daughters that left the business of their parents could add
new information). Further, an investigation, comparing entrepreneurs and successors
might be needed to understand better the difference between the two and to refine
current results. As well, some questions are left without answers. A quantitative
research might provide statistical evidence to current findings.
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Appendix:
 

Interview questions
1. Can you introduce your company and briefly explain your work?
2. Can you remember the moment in your life and the life of your family when you
decided to enter family firm (and started this work)?
3. Can you reflect on some difficulties you experienced working for family firm?
4. Can you tell me about your family? What role the business played in everyday life?
5. How you see your role in family and business? What is your contribution?
6. How you understand ¨career success¨

 

Questionnaire after interview
PART 1. The FIRM

 

What is the age of the company?
How many generations were working in the
company? What is the turnover of the
company approximately?

Does the company operate
internationally? Who founded the
company?
How many relatives of your generation are involved in the
firm? How many of them are involved in management?
How many of your brothers or sisters are involved in the firm?
How many of them are involved in management?

Is there a succession planning conducted?

PART 2. Personal details

What is your level education? (Master PhD MBA) 
Which field?
How many years you are working for this company?
How many hours a week you dedicate to your work?
How many hours you dedicate to your family?
Are you married?
Do you have children?
If yes – do they have intentions to work in family company?
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Pic. 1 Real House Price and Real Personal Domestic Income per capita  

 Source: Mack and Martinez-García (2011, updated 2015) 
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Pic. 2 Real House Price and Real Personal Domestic Income per capita  

 Source: Mack and Martinez-García (2011, updated 2015) 
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Pic. 3 Real House Price and Real Personal Domestic Income per capita  

 Source: Mack and Martinez-García (2011, updated 2015) 
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Tab. 1 Granger causality test at different frequencies 1975-2014 

Slowly Middle Quickly Slowly Middle Quickly

Quarters 12.8 4.1 2.5 Critical 12.8 4.1 2.5 Critical
Frequency = 0.5 1.5 2.5 Value 0.5 1.5 2.5 Value 
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Tab. 2 Granger causality test at different frequencies 1975-1994 

Slowly Middle Quickly Slowly Middle Quickly 

Quarters 12.8 4.1 2.5 Critical 12.8 4.1 2.5 Critical
Frequency  = 0.5 1.5 2.5 Value 0.5 1.5 2.5 Value 
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Tab. 3 Granger causality test at different frequencies 1995-2014 

Slowly Middle Quickly Slowly Middle Quickly 

Quarters 12.8 4.1 2.5 Critical 12.8 4.1 2.5 Critical
 Frequency  =  0.5 1.5 2.5 Value 0.5 1.5 2.5 Value 
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Pic. 4  Granger causality over the spectrum: France, Italy and Spain, 
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Pic. 5 Multi-country Granger causality over the spectrum: France, Italy and Spain  
 Subperiods 1975-94 and 1995-2014
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Abstract
With the continuous growth of the world’s population the significance of the food 

producing sectors and the renewable energy resources has been increasing. Mushroom
growing is a dynamically developing branch in horticulture that produces food by utilising by-
products. From a nutritional point of view mushrooms are extremely important food with low 
energy content containing lots of kinds of minerals, fibres, essential amino-acid and 
important vitamins. Many of them have a curative effect. By utilising renewable energy
sources attention is paid to protect the existing energy resources and the biosphere. Our
paper outlines how renewable energy resources can be included in growing mushrooms to
the greatest extent possible.
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Introduction
The greatest challenge of the 21st century is supplying healthy food and sustainable

energy. The decreasing stocks of fossil energy resources and the threatening climate change
are posing challenges. ’Renewable energy is the only type of the current sources that meets
the more and more urgent demand of sustainable development’ (Dinica, 2006). According to
Herman Daly to reach material and energetic sustainability the economy must meet the
following criterion: the rate of using renewable energies must not exceed its rate for 
regeneration and the emission of pollutants cannot be over the assimilative capacity of the
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environment. (Szlávik 2013) Hajnal (2006) summarises the condition of sustainability: ! ’The 

condition of sustainable development is such a regulatory and supervisory activity whose 

objective is to ensure long-term harmony and dynamic balance between the natural 
resources of the Planet and the needs of mankind. ’Hungary has excellent agroecological 

endowments but they are not unlimited. The main objective is obtaining income for the 

producers and increasing added value by raising the living standard of the countryside. (Gráf 
2009) The European Commission envisaged the ratio of renewable energies to 20% by 

2020, which varies from country to country. Hungary has to reach a 13% ratio by 2020 in 

using renewable energy resources (www.greenfo.hu). The growing population and economy 

require continuous energy resource use and food supply. A great advantage of growing 
mushroom over other agricultural cultures is that by making use of industrial and agricultural 

by-products they are extremely important with low energy content containing lots of kinds of 

minerals, fibres, essential amino-acid and important vitamins. Many of them have a curative 
effect.  According to FAO data 8 million tons of mushrooms are grown all over the world 

every year whose 80% are champignon, 15% are oyster mushrooms and the remaining 5% 

are taken up by the exotic species. Hungary has a long tradition of more than 100 years in 
growing mushroom-especially oyster mushrooms have great traditions. Mushroom 

consumption in Hungary lags behind the European average. It is 2.9 kg/per capita/year in the 

UK, 3.5 kg/per capita/year and only 1.5 kg/per person/year in Hungary. 

Material and method 

Our research is being carried out at different stages at the moment. Regarding 
qualitative techniques semi-structured in-depth interviews were applied between January and 

March 2015 five times. Our objective was to explore deeper correlations from a specialist’s 

point of view that lead to the greater use of renewable energy resources in making 
mushroom growing more competitive. A further objective is to carry out quantitative research 

in the future and base its hypotheses while evaluating it from an economic point of view. 

Value creation in growing champignon  

By applying the value chain system (Porter, 1985, 37.) Kozma et al. (2015) compiled the 
value chain of mushroom production while exploring the main course of business. Primary 

activities: The first step and part of logistics is buying mushroom compost and/or the 

necessary raw materials for the compost. It is one of the most important steps as the 

success of production depends on it. In all cases mushroom growing requires excellent raw 
materials free from pollutants. Special attention must be paid on the cleanliness of the 

vehicles. In the value chain for production the company uses horse dung and poultry litter for 

the compost by adding straw, plaster and water. The components of the compost must meet 
strict quality requirements. Straw is the basis of carbon source for the mushroom and 

ensures airing in the different stages of compost production. It absorbs and keeps water well. 

The straw of different cereals can be applied. In Demjén and most of Europe the straw of 

wheat is used as it is relatively cheap and available in bulk. Its quality is determined by the 
weather during and after harvest and also the weedicides, fungicides and pesticides used in 

production. According to Győrfi (2010) 2 l water is necessary to produce 1 kg mushroom. 

Water is necessary for mushroom growing starting from compost production through growing 
mycelia to the growth of mushroom parts and their nutrient flow. Horse dung should be of 

adequate quality and quantity. Its quality is influenced by the quality and quantity of straw 

used for lying the horses apart from the quality and quantity of its feed and also the duration 
of storing the dung together with the cleanliness of the transporting vehicle. Of the poultry 

litter the one of broiler is used as the indispensable ingredient of mushroom compost. It 

serves as a source of nitrogen and carbo-hydrate and its quality depends on the quality of 

sawdust or sliver. The last ingredient is plaster which is also used in compost making as a 
by-product unless it is polluted by heavy metals. Producing mycelium takes place in vitro as it 

is the stage where hygiene must be considered the most. Millet is used whose quality is 
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critical as it must not contain weed seeds, bacteria and pollutants. The next step is producing 

soil for coverage as without it mushrooms will not grow. The company transports peat of 

excellent quality from its own peat mine in Kisbucsa and mixes it with lime. All parts of 
production is done in line with strict measures and all the stages have their special 

requirements on temperature, CO2 level, humidity and the quantity and timing of watering. 

Growing champignon can take place in buildings serving other purposes such as a cellar and 
in so-called Dutch.-type mushroom growing houses in a shelf system. Logistics contain 

distribution and sales. One of the most important stages is harvesting, so carrying out at the 

right time is essential. Mushroom bodies should only be touched once to avoid doing any 

harm or pollution. Sales can take place directly at the production houses. The mushroom 
cannery can also be found here whose construction will be finished by the end of 2015. No 

preservatives are used when making mushroom cans and strict sanitary requirements are 

met. Wrapping is also part of logistics that performs technical, logistic and marking tasks, too 
(Komáromi 2006) ’Marketing comprises pricing, creating brand image and also connection 

with the customers. As far as mushroom is concerned several solutions must be initiated that 

generates added value for the customer as most customers do not regularly eat mushroom. 
That is why demands should not only be met but also generated’. (Kozma eal. 2015)The final 

part of the value chain is after sales such as product safety and transparency. Supportive 

activities: OKGE is run as a family business and the main tasks are concentrated in one 

hand. Research tasks are carried out by highly qualified specialists and the continuous 
competition calls for intensive research tasks. It can also contribute to creating jobs, easing 

social problems and those of the handicapped. As all the stages of mushroom production 

require skills, it is essential to have professionals (Sauer).  Due to its high level of 
mechanisation labour safety is prioritised (Magyari – Hajós (1994), Hajós – Magyari (1995). 

(See Figure 1 for summary) 

 

!

!

 

Figure 1. The value chain of mushroom growing inside a company  

Source: authors’ own compilation based on Porter, 1985, 37. and Kozma et al. 

2015 

Introduction of Association of the National Crown Mushroom Industry 
(acronym of Országos Korona Gomba Ipari Egyesület) 

!

Korona Gomba (Crown Musshroom) can be found in North Hungary, near Eger in Heves 

County. It has been growing mushrooms and their raw materials since 1990. The Kékes 
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compost plant in Demjén manufactures 1100 tons of Phase III compost per week and 400 

tons of Phase II. Mushroom growing is one of the most dynamic branches of horticulture in 

the agricultural sector. Országos Korona Gombaipari Egyesület (hereinafter referred to as 

OKGE) is one of the biggest mushroom growing companies representing approximately 35-

40% of Hungary’s production uses 18.000 tons wheat straw, 14.400 tons poultry litter and 

4.500 tons horse dung for growing champignon. In addition, the use of ligno cellulite 

(sawdust, straw) raw materials and additives (such as soya, wheat bran etc.) is also 

significant in growing oyster mushrooms and other exotic species. The produced compost is 

partly sold to Hungarian producers, and those of the neighbouring countries and partly used 

by themselves. The chemical and analytical measures in the laboratory ensure impeccable 

quality by using the most modern Dutch technology in the compost plant.The plant in Demjén 

produces white champignon hybrids, brown champignon species, oyster mushroom hybrids, 

shii-take and other exotic species. Its high quality is proved by the fact that its products are 

popular not only in Hungary but also abroad. White and brown champignon, oyster 

mushroom, shii-take and tumbleweed mushroom are produced on 45.000 m2 in more than 

100 automated Dutch production houses. From 2015 in the production of tumbleweed oyster 

mushroom the earlier production in blocks was replaced by new PP bottle innovative 

technology so champignons are also produced in the Dutch production houses. Cooling 

takes place maximum 1 hour after harvest. Wrapping is done by high powered sticking, 

labelling and measuring machines.The cannery can be found next to the production houses 

so the fresh mushroom can be processed short after being picked. Mushroom is conserved 

without any preservatives. The cannery is run on the basis of MSZ EN ISO 9001 standard 

and on the HACCP system and it also has an IFS qualification. Production and wrapping also 

have Globál GAP and IFS qualifications. 

The renewable energies of OKGE 

This biomass could be utilised for producing energy by burning but mushroom 

production produces food. These (horticultural, agricultural, forestry, animal husbandry) by-

products are used for making soil. Part of the mushroom substrates is used as manure, 
another part is burnt in a furnace (of 950MW) in the neighbourhood, so electricity is produced 

(Figure 3). In addition, investments are also being made into channelling, washing and 

conducting gases of mushroom growing through bio filters to reduce smell emission. 
Ammonium-sulphate deriving from ammonia beach can also be rotated to the process of 

composting. This sends as much CO2 in the air as it was fixed by the plants in the previous 

or given year. Regarding production the heating of above-ground production houses is 

ensured by thermal water in more and more houses of OKGE as Hungary’s geothermic 
potentials are very favourable and the mushroom growing plant can be found right next to a 

very popular geothermic source (which is a tourist destination, as well). (Figure 3) The 

company carries out other plant production activities (grape, fruit, tree plantations, energy 
plantations). Due to these, a great amount of biomass is produced so the company runs such 

a biomass furnace that ensures the ideal temperature for pasteurising and autoclaving in 

canning mushrooms. In addition. a system ensuring the sterilisation of the production 

houses, is also being installed based on biomass energy. Solar panels have also arrived at 
the plant that ensure cooling in the summer. A greenhouse with its exotic mushrooms grown 

by renewable energy resources is also being built that can have a role in diversification, i.e. 

meeting unique and special requirements of the gourmets. Mushroom species that require 
heat or can stand high temperature will be grown in this greenhouse such as almond 

fragranced champignon and the late oyster mushroom in winter-time and tumbleweed oyster 

mushroom. The greenhouse has 2 double walls with concrete floor. This floor makes 
cleaning and sterilisation quick and effective as we know that the basic requirement of the 

successful and efficient mushroom growing is adequate hygiene (Figure 2).  
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Figure 2 The new greenhouse of OKGE. Source: OKGE 

 

OKGE is planning the following developments in energetics: 

 

• installing solar panels and collectors at the sites of further mushroom production. 

• utilising runoff thermal water  

• exploring the opportunities of utilising mushroom compost! TRIGENERATION - 
drying ! burning ! steam ! electricity generation (steam turbine)(see Figura 3) 

 

 

Figure 3: OKGE opportunities in the future 

Source: authors’ own compilation 2015 

 

!
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Figure 4. NCGU’s extended mushroom growing supply chain and value elements  

Source: authors’ compilation based on Kozma et al, 2015 
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Conclusions 

Our paper wanted to highlight the opportunities of a mushroom growing farm if it wishes 

to rely on renewable energy resources in the different stages of production and processing.It 

is also worth mentioning that mushroom growing will also play a great role in tackling the 
feeding problems of the world (as it can be grown on plants, can be planted a lot of times a 

year with high nutrition value, a cheap source of protein etc.) 

All in all, in our opinion mushroom growing is the branch is horticulture where 

sustainability can prevail.  
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Abstract:
Agritourism combined with rural  resources and traditional products should be an 
essential component of the rural economy strategy for Chile. ICT may contribute to the
Agritourism development in Chile, mostly in ways of promotion, education and information 
sharing. Around 100 SMEs are active in providing rural tourism services the Maule Region-
Chile. Nevertheless many of these entrepreneurs have not managed to consolidate
sustainable businesses, due to breaches such as: limited access the information for the
decision making, high transaction costs to arrive to the market and their invisibility to the 
general public. The present project will develop and implement an integrated platform in
website format to promote the commercialization of their products and services. The main
outcomes of the project will be the generation of a georeferenced digital platform to supply
the following services: diffusion, e-commerce, education and communication among the
entrepreneurs. In the present article we present preliminary result about de characterization 
of 22 selected SMEs associated to Agritourism services in the Maule Region-Chile and some
of the main critical points for implementing a digital platform among them.

 

 

Key words:
Internet Platform; Agritourism; Rural development

 

Introduction and objectives:
 

Information and communication technology (ICT) in the first decade of the third
millennium proved its vital role in poverty alleviation and sustainable development processes
(Khalil-Moghaddam and Khatoon-Abadi 2013). ICT adoption may contribute to decrease the
ongoing digital gap among Chilean SMEs and promote economic development. According to
estimates by the Institute of Agricultural Development in Chile (INDAP), around 100 SMEs
are actively developing their activities related to rural tourism services in the Maule Region-
Chile. Nevertheless these entrepreneurs have not managed to consolidate sustainable
businesses, due to breaches such as: limited access to information for the decision making, 
high transaction costs to arrive to the market and their invisibility to the general public. In
order to increase the competitiveness of the sector, international institutions, such as IICA,
the FAO, the UE and the Regional Government Maule (GORE-Maule), have recommended
in their Strategy 2020, the shortening of the commercialization chains by utilizing “Short
Chains Commercial Models” and the incorporation of Information and Communication 
Technology (ICT) in the management of these small companies. ICT services can support
development in rural areas (Okhovvat et al., 2009), but limited access to it in the past meant 
that rural communities lacked basic information that could assist them in improving their

                                                           
1 Universidad católica del Maule, Chile; evba70@gmail.com
2 Universidad católica del Maule, Chile; pato.aliaga@gmail.com
3 Universidad católica del Maule, Chile; xquinones@ucm.cl
4 Universidad católica del Maule, Chile
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livelihoods. With the cooperation of the government, and local communities a reliable
telecommunications network had been built In PRRA’s of the Maule Region, especially
during the last five years, providing communities with access to the  internet and the
possibility to develop applications such as e-government, e-commerce, e-learning, e-banking
and other types of electronic services.

The main objective of the project is to generate a georeferenced thematic information 
base in a digital format about the regional supply processed agricultural products, handicrafts
and rural tourism services in the Maule Region-Chile.

In the present work preliminary data about the Identification/characterization, and 
description of the most important critical points for selected SMEs associated to Agritourism
in the Maule Region-Chile to join the platform.

Material and methods:

Project Location
 

Maule Region

Coordinates: 35°26 S 71°40 W. The region covers an area of 30,296 km2 and is
bordered on the west by the Pacific Ocean; on the east by the Argentine Republic (Figure 1).
Maule Region is also the area that concentrates a higher proportion of rural population in
Chile (35.5%) (Jara et al., 2012).

 

 

From the total number of SMEs associated to the platform “Vitrina Campesina”, 22 of them,
active in Agritourism, were selected for this study. Their main characteristics are described in
Table 1. Locations are presented also in Figure 1.

 
 

 

Figure 1. Map of the Maule Region with the territorial distribution and geographic
location for selected SMEs (see also Table 1).
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Tab. 1 Characterization of selected SMEs in Agritourism
 

Location/Names Location Main activity Secondary
activityLatitude

(S)
Longitude

(W)
1 Arrieros de Vilches-

cabalgatas Don Eladio

 

35,577696
 

75,7894
 

Adventure tourism
 

Agriculture, livestock

2 Turismo el Recodo 35,562139 71,2055 Agritourism Horse ride

3 Valshi -
35,719694

 
71,184833

Agritourism, Wellness tourism
Agri-hostel

4 Camping y artesanias
El Carro

-
35,709528

 
71,116417

Agritourism Agri-hostel

5 Refugio el Rayadito -
35,604583

 
71,074222

Agritourism Agri-hostel

6 Camping Los Nogales
de Vilches

-
35,590611

 
71,108194

Agritourism Agri-hostel

7 Brisas del lago -
35,707194

 
71,307278

Agritourism Agri-hostel

8 El Embarcadero -
35,707083

 
71,3165

Agritourism  

9 Caliboro Aventura
Ltda.

-
35.793.667

 
71.899.056

 

Adventure tourism
Horse ride, wine

tourism

10 Las Luciernagas -
36.245.217

 
71.342.294

 

Agritourism Handicrafts

11 Hipomedano -
35.004.428

 
72.174.313

 

Agritourism. Hippotherapy livestock

12 Camping Los Robles -
35.188.167

 
71.985.472

 

Agritourism Handicrafts

13 Residencial y Cabañas
EL Yolki

-
35,424833

 
72,484611

 

Agritourism
 

Horse ride

14 Casona Las Catalinas -
35.114.840

 
71.514.820

 

Agritourism
Processed agricultural

products

15 Aves Pelarco, -
70.961.472

 
71.318.917

 

Agritourism
Processed agricultural

products

16 Shamabala HN. -
35.332.667

 
71,33675

 

Wellness tourism Termal bath

17 El Rosal -
35.746.917

 
71.582.389

 

Agritourism
Processed agricultural

products

18 El Refugio -
35.761.306

 
71.624.056

 

Agritourism Horse ride

19 Granja educativa
Linares

-
35.485.847

 
71.854.281

 

Agrotourism
 

Handicrafts

20 La Casona del Ramal -
35.456.444

 
71.938.778

Agritourism Agri-hostel

21 Refugio el Galo -
35.599.944

 
71.079.306

Agritourism Agri-hostel

22 Cabalgatas Don
Francisco Pacheco

-
35.583.472

 
71.108.083

Agritourism Horse ride
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Characterization
 

 

In order to characterize the SMEs, a survey with continuos/discrete variables was applied. 
Among the main variables included, in the present study: Name, location, size, type of
activity, gender and age distribution, access to Internet, competences in ICT, Level of 
education, total income per family in one year (CLP), including all economic activities, Total 
income per family in one year (CLP), including only economic activities related to the project,
seasonality and number of arrivals by age and nationality. Additional information from
previous surveys applied by INDAP was also utilized.

 

 

Results:
 

 

The group is conform mainly by women (77.2%) and the average age is 56 years. 55% of the
participants range from 55 to 65 years and 45% are between 30 and 45 years. The
percentage of the total income per family in one year (CLP), represented by the economic
activities related to the project is 62% (12.733.857 CLP average) (Table 2) This income may 
be consider a medium to high per capita income in Chile. The percentage of participants with
complete or incomplete technical or University education is 36.4% and a significant
percentage (36.3%) have only complete or incomplete basic education (Table 3). The lack of
sufficient education may be a detrimental factor for the future incorporation of these SMEs
into the platform. ICT competences of the participants also reflect a low level. 41.1% of the 
women and 40% of men have none or only elemental ICT competences (Table 4).

 

 

Tab. 2. Descriptive statistics (Income distribution, agritourism and secondary
activities)

 

Variables N Mean Min Max St.dev.

Total income per family in one year (CLP),
including all economic activities

 

22
 

12.733.857
 

6.240.000
 

39.000.000
 

8.824.401

Total income per family in one year (CLP),
including only economic activities related to 
Agritourism

 
22

 
7.895.714

 
2.720.000

 
19.000.000

 
4.561.993

Total income per family in one year (CLP),
including economic activities not related to 
Agritourism

 
22

 
4.838.143

 

470.000
 

20.000.000
 

4.990.599

Percentage of the total income per family in one 
year (CLP

 
 

% % % %

Agritourism 22 62 44 49 52
Economic activities not related to Agritourism 22 38 8 51 57

 

 

Tab. 3. Descriptive statistics (Education level)
 

Education (highest level achieved) Men Women

 N° % N° %
None 0 0 0 0
Incomplete basic education 1 20.0 3 17.6

Complete basic education 2 40.0 2 11.8

Incomplete secondary education 1 20.0 0 0
Complete secondary education 0 0 5 29.4

Incomplete technical or University education 1 20.0 3 17.6
Complete technical or University education 0 0 4 17.6

47



Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 

Season 2013-2014 6.927 8.906 1.226 1.226 1.226 1.019 2.037 1.019 3.668 2.751 2.751 3.958 

Season 2014-2015 7.875 10.125 1.583 1.583 1.583 1.064 2.129 1.064 4.248 3.186 3.186 4.500

 

 

Tab.4. Descriptive statistics (ICT competences)
 

ICT competences (highest level achieved) Men Women

 N° % N° %

None 1 20.0 2 11.8

Elemental 1 20.0 5 29.4

Basic 2 40.0 5 29.4

Complete 1 20.0 5 29.4

Intermediary 0 0 0 0
Advanced 0 0 0 0

 

 

An important issue that has been taken into account during the implementation of the platform
are: seasonality and tourist inflow. The majority of the SMEs are runned by the own families 
(80% of the  cases). Agritourism is subject to high levels of seasonality. In the cases of
adventure tourism and agritourism the inflow of tourists is concentrated in only 2 to 3 months of
Summer vacations (Figure 2). The tourist inflow is conformed mainly by Chilean tourist (Figure
3) from Santiago (aprox. a 40%), then tourists from big cities in the region like Talca or Curicó.

 

 
 

Monthly concentration of the number of tourists arriving during the
seasons 2013-2014, 2014-2015
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Figure 2. Monthly concentration of the number of tourists arriving during the seasons
2013-2014 and 2014-2015.

48



 

The statistical analysis of seasonality is directed at measuring seasonal variation, 
indicating the maximum and minimum intensity of tourist arrivals, as well as the growth and 
decline periods of these arrivals (Secareanu and Firoiu, 2011). Seasonality was calculated 
using the seasonality index (Is) method developed by Neacsu and Baltaretu (2005)

 

 
 
 
 

 

 
 

The more the value of these coefficient approaches 100, the more seasonality attenuates 
and vice-versa, the further away it is from 100, the more acute seasonality becomes. Values 
for the seasonal variation are indicated in Table 5.

 

 

High levels of seasonality (Is) were detected. Seasonality becomes especially acute during
summer months (January 225%, February 290%). During winter months secondary
economic activities become very important for the SMEs.

 

 

Tab. 5. Descriptive statistics (Seasonality
 

Month/Season 2013-2014 2014-2015 Monthly mean Seasonality index (Is%)

January 6927 7875 7400 225

Feb. 8906 10125 9515 290

March 1226 1583 1404 43

April 1226 1583 1404 43

May 1226 1583 1404 43

June 1019 1064 1041 32

July 2037 2129 2083 63

August 1019 1064 1041 32

September 3668 4248 3958 120

October 2751 3186 2969 90

November 2751 3186 2969 90

December 3958 4500 4229 129

Total 36713 42126 3285  
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 Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 

Foreigners 2014-2015 1.367 1.758 275 95 95 64 247 124 297 223 223 495 

Chileans 2014-2015 6.508 8.367 1.308 1.488 1.488 1.000 1.881 941 3.951 2.963 2.963 4.005 

 

 

 

Total number of tourist arriving during the season 2013-2014 (Chileans

and foreigners). 
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Figure 3. Monthly concentration of the number of tourist arriving during the season
2014-2015 (Foreigners and Chileans)

 

 

Pic. 1 Horse riding in Alto Lircay, Maule Region. Photo by Eduardo von Bennewitz
Álvarez
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Conclusions:
 

 

Middle age people in rural areas of Maule suffer from a big digital gap. This is
important in the case of the present project, where the participant’s average age is 56 years
and 55% of the participants range from 55 to 65 years. Training activities should be carried 
out considering gender and age factors of the group. New technological innovations often fail
because too much attention is still given to technical-related features without taking into
account the most important parameters which directly relates to the users’ adoption 
phenomenon (Verdegem and Marez, 2011). This is a factor that should be closely
considered in the present project, specially taking into account the low ICT competences of
the group.

 

 

In order to be successful in the adoption of this new technological innovation (Vitrina
Campesina Platform) attention should be focused not only in the technical-related features,
but also on very important parameters which directly relates to the users’ adoption
phenomenon.

Among the main aspects that should be improved are:  Access to ICT, ICT
competences and promotion. Agritourism is subject to high levels of seasonality (Is %).
Seasonality becomes especially acute during Summer months (January 225%, February
290%)

The inflow of tourists is concentrated in only 2 to 3 months of Summer vacations. The
tourist inflow is conformed mainly by Chilean tourists.
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Abstract
Alternative food networks are new and only in specific areas misunderstood 

phenomenon in the Czech Republic. One type of these networks is a community-supported 
agriculture (CSA), which was established in the Czech Republic since 2009. The authors aim 
to describe the essential characteristics and milestones creation and legitimization of 
organizational forms (such as a specific system of production, distribution and consumption 
of food) on the basis of knowledge about the development of CSA in other regions (except 
the Czech Republic). In this context, the authors identified substantial ideological roots, 
which are generally based CSA movement. They answer the question of what form they can 
take these organizational forms. The nature of the model itself, it is clear that the choice of 
the specific form and the success or failure of the model is strongly influenced by local 
factors and local specifics. When considering the potential benefits of such a model it cannot 
rely solely on the information on the increase in the number of CSA in Europe or elsewhere 
in the world, such as automatic proof of the success of the model (and its general justified
benefits). It is necessary to focus on objective knowledge of how the various CSA really 
function in the Czech Republic.
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Introduction
As early as the end of the twentieth century was undoubtedly characterized by a high 

degree of globalization in a number of aspects of contemporary society. This process is well 
reflected in the food production system. One area which is currently focusing efforts to 
deepen the understanding of the context, assumptions and implications of the formation of 
agribusiness, the area of alternative food networks (AFN). Although alternative food security 
(beyond the mere possibility of buying food in the store, for example self-supply, local 
procurement, etc.) in the Czech Republic has a long tradition of what it employed a new 
phenomenon that is changing the context in which these individual activities or as well as 
wider initiatives emerge and progress. And if it is on the AFN seen as a kind of social 
innovation, and then the fact that they can meet the expectations provide solutions to some 
negatives and risks associated with the mainstream system of production, distribution and 
consumption of food, using unconventional methods and approaches, all of which should 
benefit the whole company, rather than an individual or group of individuals.

Community-supported agriculture is such a new phenomenon, whose emergence can be 
observed in Czech agriculture in recent years, and here, as in other countries, is presented 
as a model of alternative food networks, which can appropriately solve societal demand 
greening and sustainability of agriculture and also be a means of securing vital especially the 
development of small farms. Understanding of the possibilities and limitations of this model in 
the Czech Republic as how these organizational forms actually work in reality and what is 
their contribution to the development of the region is insufficiently seized.

This paper presents partial results of a research project IGA FRRMS that focuses in 
AFN. The authors aim, based on findings about the development of CSA in other regions 
(except the Czech Republic), describe the essential characteristics and milestones creation 
and social legitimization of this organizational form as a specific system of production, 
distribution and consumption of food, as a starting point for further research into the 
development of CSA Czech republic.

MATERIALS AND METHODS
Research methodology is based on the analysis of literary sources and has a pivotal 

explorative nature. Were used theoretical and empirical work, which made it possible to 
study not only generalized knowledge, but also the specifics of the application of the model in 
different regions, and on that basis, to identify and understand the differences in the nature 
and development of Community Supported Agriculture in the USA and Europe.

RESULTS AND DISCUSSION
Community-supported agriculture (CSA) is one type of alternative food networks. 

Generally, we can distinguish two aspects to talk about CSA. In the first case, the term CSA 
described the specific model of organizing production and realization of agricultural 
production. Equally, CSA word used to describe or identify with broader social movements, 
systematic collective efforts of (in terms of movement) desirable social change or prevent 
unwanted changes and simultaneously promote their own ideas solutions. Movement around 
the CSA as one of the streams within a broader ideological movement, which is typical for an 
unfavorable position against certain manifestations of globalization in the agrarian sector and 
advocacy own solutions. The following section briefly describes the origins of the text and 
context of the emergence of the first CSA.

Brief history of CSA and its expansion into different regions

Community-supported agriculture is getting into European public awareness since its 
inception in the US and Europe in the mid 80s. The very idea, however, was already in the 

53



60s in Japan and Switzerland, where he developed a partnership between consumers 
searching for safe food and farmers seeking stable markets for their produce.

In Japan, this initiative led to the establishment movement called Teikei, a term that can 
be loosely translated as "Foods that bear the face of the farmer." Teikei was founded in the 
late 60s as a reaction to a series of food scandals it was mainly about the poisoning and 
diseases caused by inappropriate use of chemical inputs in food production. This situation 
led to the mobilization of consumers who are looking for a possible alternative to 
conventional food markets. Direct and close contact between the consumer and the farmer 
and their mutual cooperation, became the main idea of new forms of organization of 
agricultural production. The basic principle is as follows. Those interested in the purchase 
and consumption of food (organic) agree that these farmers will pay all costs associated with 
their activities and in particular will be regular buyers of their produce. Thus this initiative and 
encourage the development of organic farming, whose products cost not compete with 
imported food.

In this period and irrespective of the Japanese experience, they began to establish forms 
of CSA in Europe, in Germany and Switzerland. A source of inspiration is considered to be 
the philosophy of Austrian philosopher Rudolf Steiner and his ideas about mutual 
responsibility of producers and consumers on food production and the associated issue of 
biodynamic agriculture.

CSA is a concept in the late '80s transferred from Europe to the United States and is 
associated with the names Traughera Grohe and John Vander Tuin and the initial version 
was also drawn inspiration from approaches biodynamic agriculture. In 1986 and founded the 
first two CSA in the United States, specifically in Massachusetts and New Hampshire 
(McFadden, 2004). Although the philosophy of Rudolf Steiner, one of the ideological 
cornerstones of American CSA. In both countries, it is also an important reason for exploring 
a transition to the CSA model mentioned the poor economic situation of small family farms at 
that time.

Above all, the experience from the United States were subsequently transferred to other 
regions. The emergence of the French AMAP, SolaWi German, Italian Gasu and other 
initiatives in other European countries shows that the CSA became a phenomenon because 
like a growing number of CSA in other regions outside Europe and the USA. Estimates of the 
number of organizations CSA is due to the diversity of local food systems is difficult, because 
very often different basic features, according to which it would be possible to describe the 
model, eg. The type of organization, level of commitment, the length of the relationship, 
membership, payment systems and so on. Authors European Handbook on Community 
Supported Agriculture Sharing Experience, estimated that currently exists in Western Europe 
(mainly France, Italy, England, Germany) about 3500 groups (4 000 farms and 400 thousand 
customers). In the US, the number is estimated at 7,000 groups CSA (7,000 farms and 400 
thous. customers). CSA can now also be found in Asia (especially Japan and China), where 
their numbers are estimated at about 1,500 groups, 1900 farmers and 180 thousands
consumers. In Africa, the CSA model can be found eg. in the South Africa. Even in the 
countries of Central and Eastern Europe, then there are about 51 groups of farmers and 
4,000 customers. The emergence of the first CSA in the Czech Republic dates back to 
around 2009 and there are currently about 20 groups. An important role in the development 
of CSA in the Czech Republic have played the environmental NGOs that the Czech 
environment, this model is transferred and continue to contribute to the emergence of new 
initiatives and general awareness. 

What forms acquires CSA model today?

At the current time, there is probably no single model definition CSA and can meet 
different variants of its description. Generally, the name of the community-supported 
agriculture is used for an alternative economic model, and local food production and 
consumption. As stated in Iwaki (2013), it is creating a relationship between the farmer and
the consumer that goes beyond the typical relations of simple commodity exchange method. 
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Polimeni et al (2006) identifies CSA as the cooperation of producers and consumers of 
agricultural products. The authors Henderson and Van En (2007) concept of CSA 
summarized in a simple equation "food producers + consumers of food-annual commitment 
to one another = CSA and a myriad of other benefits associated with it." Lamb (1994) 
describes the CSA as a concept describing a community organization of producers and 
consumers, where consumers agree to the provision of direct support to producers and they 
commit themselves to produce their food.

The uniqueness of the model CSA over other forms of organizing production and 
consumption of food is then typically justified by the so-called through. Basic principles / 
ideas on which the model was built first founders:

Principles of Partnership, which has the nature of a mutual commitment to produce 
(agricultural producer) and remove (consumers) to agricultural products during the 
season, and where consumers can actively participate in decisions related to the 
production of food,

Principle of locality, within the meaning of the exchange having a local character, 
thus shortening the length of the distribution channels (which may or may not be a 
space meant a number of actors).

Principle of solidarity, creation of transparent partnerships between actors, which 
contains a certain degree of solidarity until now by sharing the risks and benefits 
arising from the fact that the production process and the applied technological 
processes are fully under the influence of non-programmable or other factors 
(weather development in that season, accent the natural and cultural heritage, etc.). 
Agricultural producers should be paid so that he / they and their families can live in a 
dignified manner,

Relation between the agricultural producer and the consumer is based on personal 
contact, trust without the presence of intermediaries or hierarchy and relationship of 
subordination.

USDA operates in the following definition of CSA. Community-supported agriculture is a 
fellowship of individuals who commit themselves to promote agricultural producer. The land 
on which it is managed, thus becomes whether legally (contract), or indirectly, a community 
farm. Producers and consumers become shareholders, and to share the risks and benefits of 
food production. Members (or shareholders) farm or garden to commit in advance to cover 
the anticipated costs of agricultural production, including rewards for farmers. In return, 
members receive during the growing season due share of crop farmers and satisfaction from 
the possibility of returning to the land. Members also share the risk, as it may be a bad 
harvest due to the weather, pests and diseases.

CSA International Network of urgency uses the minimalist definition of CSA as a 
partnership between the farm to the consumer, where the risks and rewards of farming are 
shared. This vague definition was created intentionally in order to capture the many 
variations of models CSA, however, operating on the same four initial principles. (Urgency)

Similarly, in accordance with the preceding text answer the question what is the CSA 
and the authors of the European Handbook on Community Supported Agriculture Sharing 
Experience, who also point to the fact that the types of CSA are numerous, as are different 
agrarian sectors and socio-economic and political specificities of each country. Common to 
all these types, however, one aspect) partnership and mutual long-term commitment, 2) of
locality, 3) solidarity in sharing risks and paying fair prices, and 4) direct personal contact and 
trust between the producer and the consumer.

As pointed out previously, the CSA in Europe can be found in almost every country. 
However, there are differences in the degree of development as well as in forms and ways of 
following basic principles. In a common feature (besides transferred the principles of initial 
models in the US), it is also a declaration of ideological coherence of efforts by the 
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incorporation of other ideas drawing on the concepts of economic solidarity and food 
sovereignty (Hitchmann, 2014).

Economic solidarity is defined as an economy based on new values and concepts that 
encourages the social / societal innovation, self-management (self-management) and 
alternative forms of exchange. It is also sometimes referred to as the "third economic 
system." Where the first system is meant private sector (profit-oriented, focus on efficiency) 
and the second system is meant public sector (public goods, equality). Principles of 
economic solidarity are encouraged to find a third way, the intersection between the first and 
second system. Movement does not define itself as anti-market and anti-government nor, 
above all seeks to promote interaction between unmarried men and try to create new 
economic practices at the center of the human labor, knowledge and creativity, rather than 
capital.

The concept of food sovereignty was first used by members of Via Campesina in 1996 
and later in 2007 clearly defined in the declaration of Nyéléni. In it it dwells dissatisfaction 
with industrial and corporate form in which it has developed a system of food production, in 
which the important role played by multinational corporations and the competition takes place 
on a wide area of liberalized markets. The Declaration then calls for strengthening the rights 
of citizens, local communities and nation states to determine their own independent policy for 
agriculture, employment and food production that meet their unique environmental, social, 
economic and cultural conditions generally superior to the rights of people and communities 
to food and food production interests market. European movement for food sovereignty, then 
founded in 2011.

This concept and perception of the CSA can be described as typical for Europe 
(especially compared to the US to further elaborates on text entry), where the model CSA 
often presented as manufacturing and consumer system / tool, which should be one of the 
means of transformation of the existing system food production, in extreme conception, then 
one of those who would replace him. In March 2014, at the second European meeting of 
CSA, organized by the International Network urgency, the participating representatives from 
European countries agreed on the need to create a European Declaration of Community 
Supported Agriculture (Declaration of the Common Values and Principles of the European 
solidarity-based production and distribution systems ) (urgency, 2014). This should indicate 
the key values, goals, definitions and diversity of the European Movement and become a 
unifying (but respecting diversity) the basis for the development of the European Movement, 
its definition in the system of food production and negotiations with policy makers. It is so 
clear and certain consolidation efforts and a certain degree of hierarchy of the movement, 
which is in some contrast to the "open-source" approach to the development of the CSA 
movement in the United States.

Important insights into the evolution of the entire CSA movement in the United States
shows White (2015). As reported, the original pioneers CSA and their followers, have 
managed to create a common and iconic brand, the content of which gradually defined the 
individual actors, and even there it further redefine and expand the set of methods and goals. 
Over the observed spread of successful models in the US and in other regions, according to 
the author's stand that the initial principles were set out available for use, with no effort to 
centralize and hierarchically manage their use. It therefore constituted a open source code 
(open source code) that redefines the involvement of actors adapt to their specific situations 
and needs. Though individual CSA to some extent compete with each other in terms of the 
process of developing the overall brand (association between the name CSA, specific ideas, 
values and relationships, in effect forming a set of expectations, memories, stories and 
relationships, which all together can play a role in consumer decision and his choice between 
different products and services), individual actors together. The efforts of a large number of 
supporters took the form of an independent, unorganized process with the resultant effect of 
strengthening and legitimizing the model names and CSA in North American society. Like 
any successful brand, and CSA has developed its typical stories and mythology that this 
model represents and explain and justify its existence.
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White (2015), referring to other authors indicates that this is a presentation of the CSA 
as an environmentally and economically sustainable system of symbolic and charming place 
and space where they produce high quality food, restores dignity to farmers, maintaining 
farmland and creates enlightened and participatory community support consumers. Although 
the CSA has no unifying logo, trademark or its centralized management is created by its 
perception as a vigorous and incorruptible rebellion against industrial agriculture, predatory 
chains, food industry, and passive consumerism. All of this becomes a source of legitimacy 
and CSA took the form of an iconic brand that can encourage people to think differently 
about change. Furthermore, as the author notes, the symbiosis of independence and also 
the collective identity, is a vital aspect of the historical development of CSA in the US and 
was the source of success in expanding this model.

Now in the US are most often encountered with the perception model CSA, as a form of 
direct sale of food and knowledge of current practice, pointing out that some of the 
customers as well as agricultural producers leaving this model, in other cases, to the 
transformation of the original model and trying to find a more appropriate form and content 
partnerships. One of the reasons for this process of reformulation of the original / strict CSA 
model is likely to be the fact that many American farmers who become participants about the 
problems making enough income. Differences from the original model can then be as 
follows:

Many CSA projects already showing the existence of long-term bonds agricultural 
producers (the payment for the entire season, even they are no longer required 
payments or a half or a quarter of the season) with customers. Payments as a 
maximum monthly or weekly basis. Sales may take the form of "a la carte" or a mix 
of these approaches.

Also no longer be in the CSA risk of crop failure is shared with customers. Instead, 
the current inability to supply the required quantity and quality range of solutions from 
the purchase of other agricultural producers. Incurs additional interconnections 
between farmers, consumers and farmers and customers.

Farmers diversify the way of sales, CSA model is just one of many.

Some CSA has left the community concept in terms of initial ideas, but rather the 
direct selling approach where the community aspect is part of the marketing strategy. 
ICT technologies are used for forming the relationship and identity of the client base.

As pointed out in their study Galt (2013), the existence of a strong commitment to 
farmers against members of their community (the shareholders) and less important profit in 
the rankings motivation farmers can themselves lead to the exploitation of agricultural 
producers. In addition to traditional models of CSA and are developing new models that are 
fundamental to customer-oriented model CSA such an approach is all part of the marketing 
strategy, as a reflection of the fact that many agricultural producers (as well as customers) 
found ideas based on the philosophy of CSA as well so beneficial to the ability of this model 
to build relationships and trust, without the need to accentuate solidarity. In these cases, it is 
mainly a question of finding a marketing model to sell fresh, quality and locally grown farm 
products directly to consumers. The community character of the building is a means of 
livelihood of farmers, not his aim.

Discussion and Conclusions
The authors set out to, on the basis of knowledge about the development of CSA in 

other regions (except the Czech Republic), describe the essential characteristics and 
milestones creation and legitimization of this organizational form as a specific system of 
production, distribution and consumption of food, as a starting point for further research into 
the development of CSA Czech Republic.

The uniqueness of the model CSA over other forms of organizing production and 
consumption of food is typically justified by through so-called. The fundamental principles on 
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which the model was built by first founders. Published studies dealing with the emergence 
and development of CSA in the US and other regions of the world, allow us insight into the 
dynamics of the ecosystem of these organizations, and can clearly identify the current 
existence of many forms of CSA. The very essence of the concept of CSA and is undergoing 
transformation and we can say that within the movement itself, CSA, there are several sub-
movement under the unifying umbrella term CSA. This opens up interesting questions on the 
transfer, the actual design and development of CSA in the Czech Republic, which will be the
subject of further research. Understanding the origin and development of various forms of 
AFN in the Czech Republic and in terms of the development of agribusiness in the Czech 
Republic (and in relation to some of the currently discussed development issues mainly small 
farms), interesting for several reasons. The first of these is the question of how these 
networks are formed and how they are organized by farmers and / or members of new social 
movements that combine their programs with themes related to food. Then there is the 
question of whether the CSA model is a vital way of strengthen the development of 
agricultural producers in general, and for what types of agricultural producers is appropriate 
and what are associated with this model prerequisites for a successful application. Other 
questions then relate to the possibility of this model to contribute to the development of 
agriculture, and more broadly and development of specific regions, and whether and how this 
model could be or should not be taken into account in the drafting of agrarian policy. 

It will also be interesting to study and analyze whether the stand, expire or transform 
already incurred CSA models in which they are imprinted initial goals and specific philosophy 
of their creators. The nature of the model itself, it is clear that the choice of the specific form 
and the success or failure of the model is strongly influenced by local factors and local 
specifics. When considering the potential benefits of such a model it cannot rely solely on the 
information on the increase in the number of CSA in Europe or elsewhere in the world, such 
as automatic proof of the success of the model (and its general advocated benefits). It is 
necessary to focus on objective knowledge of how individual CSA Czech Republic really 
work.
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Abstract
Traditionally governments provided free of charge advisory services to farmers.

However, recent changes are insisting extensions services to look up the financial structure.
Recently in number of countries, governments are slowly cutting financial support, therefore, 
advisory services become privatized  or commercialized. In the  case when in past the
advisory services was free, it would be difficult to establish commercial demand for
agricultural information. Later, commercialization of extensions services would be possible if
farmers show willingness and ability to pay for services.

In the Republic of Armenia (RA), the commercialization process has already begun. In
2020, all ten agricultural extension services would be fully user-financed. Study has been
conducted in the recent and upcoming conditions of agricultural extension services in the RA.
The study touched the development and history of agricultural supporting centres in RA as
well. Additionally, experiences of total seven transition, developing and developed countries 
privatization and commercialization processes of agricultural extension services have been
studied.

All the structured studies in this research, stemmed out recommendations and
suggestions to Armenian agricultural supporting centres for specific situations. We assume 
that the charging fee would be comparative to the benefit received by the farmers. We
suggest to make free overview seminars and tell rural population how important is to
participate in trainings and to farm by ‘rules’, this basically will help to decrease the risks 
associated with cultivation, or farming. Next, as rural population is not financially stable
suggest a flexible payable model and target them according to their financial conditions. The
model could be also according to provision of area of services. Give employees opportunity
for permanent employment, or part time employment. To develop right reward mechanisms
inside the structure.

About aforementioned ideas and more is described in this research study.
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Introduction 
The RA is located in western part of Asia. It occupies the north-eastern part of Armenian 

plateau – between Caucasus and Nearest Asia. According to National Statistical Service of 
The Republic of Armenia, the population is around 3.0 million (NSSRA, 2012). RA has total 
ten regions, in were 866 communities are located (OPRA, 2014). Armenia inherited 
centralized planning and state-owned large farms from the Soviet-era, but since gaining 
independence in 1991, it has undertaken major reforms towards privatization of land and 
market liberalization, earning appreciation and receiving assistance from international 
development institutions. 

After gaining independence in 1991, the Armenian government has undertaken major 
reforms towards privatization of land and liberalization of agricultural markets. As the main 
outcome has been the formation of an agricultural sector dominated by individual farmers 
with privatized lands. The majority of farmers were small-scale farmers; less than one-
hectare land size. Farmers were low level of experience and knowledge in agriculture and in 
their areas, were no advisory services available. Around 1000 kolkhozes and sovkhozes and 
800 agricultural based organizations were closed (Armworld, 2012). Lot of privatized lands 
were remained uncultivated, as it was not profitable to cultivate small lands. Moreover, the 
RA had no conventional agricultural extension or advisory services while under the Soviet 
Bloc. One year after independence, the Ministry of Agriculture of RA has signed 
memorandum with United States Department of Agriculture (USDA) and United States 
Agency for International Development (USAID) and starting from 1992, last mentioned 
institutions provided financial and technical assistance to the creation and development of an 
Agricultural Supporting Centres (ASC).  

ASC are organizations that provide support to rural communities. One of the main 
function of ASC is assisting farmers mentoring of new technologies and to apply right 
production techniques. The objectives of ASCs are provision of services, which is aimed to 
increase income. Beneficiaries of ASCs are individual farmers, households, agricultural good 
producers, cooperatives.      

In the RA, the agriculture has an important value in economy. Armenian landscape is 
good for agriculture and production of different types of agricultural based products. In 
general, the rural areas in RA are not developed and farmers are poor. After independence 
in RA, there were lot of projects and programs supported by international donors to develop 
the rural areas and to decrease the poverty level. Together with the international donors, the 
government of RA was designing strategies towards development the agriculture in those 
areas as well. One of the important step was the creation of ASCs after the collapse of SU. 

From 1993 to 2007 the different projects contributed by international donors and the 
government of RA were supporting the costs raised by ASCs. Currently (2015) the provided 
budget by government of RA is limited and does not cover the total budget of ASCs. The 
government of RA now covers only 60% of the total budget. The tendency will continue the 
government will cut the financial contribution. As proposed by the plan of RA government 
already in 2020, the ASCs should be 100% self-financed. 

This paper is devoted to study the ASCs in RA. As we mentioned above already in 2020 
the ASCs should be fully self-financed. It is critical to design plan from now until 2020 that will 
keep ASCs alive after commercialization process. The ASCs will become not free as it was 
and farmers should start paying for provided services. The important question will be raised - 
what kind of valuable information or help will be provided by the ASCs to farmers that they 
would show willingness to pay for services? In this paper, we have tried to recommend also 
the strategies in post commercialization stage towards implementation of payable services. 
There is no single plan of recommendations that can be adapted for all regions. However, we 
have studied some privatization and commercialization processes and post processes in 
other countries experiences, learnt some lessons, and exemplified it to the Armenian case. 
We tried to draw parallel lines between Armenia and other countries privatization and post 
privatization processes. Some of the strategies that have been used after privatization of 
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ASCs are possible to apply locally. The studied countries has their own unique farmer 
groups, motivation for farming, environmental conditions, level of country’s economy, the 
development stage of agriculture etc. However, we tried to group countries according to 
some similar edges. From the chosen group of countries some faced the Soviet era with its 
approaches (kolkhoz/sovkhoz) to agriculture which basically Armenia faced as well. These 
countries are Tajikistan, Kyrgyzstan, and Uzbekistan. The other representative country, 
which we entitled as industrialized country is Germany. We have selected one country from 
Africa: Kenya, and two from Latin America: Ecuador and Chile. Last mentioned three 
countries have unique path keeping alive the AESs after privatization and commercialization. 
We learnt that AESs have been organized in different ways. Each country has its individual 
characteristics and should be treated separate. However, it is possible to harvest the key 
points that are applicable to the Armenian case. 

The remainder of the paper is structured as follows. In the next section, the development 
of ASCs in RA will be presented in more detail. The third section is devoted to study the 
privatization and commercialization processes of AESs in different countries and experiences 
learned. Subsequently, the fourth section develops recommendations for the future work of 
ASCs in Armenia based on other countries’ experiences. 

1. The Development of ASCs in RA 
RA had no conventional agricultural extension or advisory services while under the 

Soviet Bloc. Large state-owned collective farms, created by abolishing the private ownership, 
were operated by teams of agronomists and other employees for the sole purpose of priding 
the produce to the Soviet markets in line with the targets set through a centralized planning 
process. After 1991, Armenia gradually dismantled collective farms and the land was 
distributed among individuals. The new farm owners obviously needed technical advice for 
operating their farms profitably, and a huge vacuum was felt in the absence of a formal 
extension service.  

Just one year after the independence, Armenia’s Ministry of Agriculture signed a 
Memorandum of Understanding with the USDA. Starting 1992, the USDA and USAID 
provided financial and technical assistance to Armenia in the development of an agricultural 
extension system. 

One crucial factor in the history of extension services in the RA was the uncertainty of 
funding. It had been rather difficult for the government to provide adequate funding to the 
evolving extension system on sustained basis. That is why the extension services were 
developed through donor-funded projects of the USAID/USDA and WB.  

Since most of Armenia’s small farmers are overly specialized either former collective 
farm workers or non-agricultural workers that have turned to subsistence farming, it is these 
new individual farmers who need to be the focus of Armenia’s reformed agricultural 
extensions, education and research institutions. For that purpose, the Armenian Extension 
services were created in 1994 with the support of donors. Under this initiative, the focus of 
agricultural research has been almost entirely switched to the needs of small farmers, and 
extension is currently being decentralized and managed local through ten regional ASCs 
(WB, 2002).   

The Ministry of Agriculture developed the “Concept of Priority Directions of Development 
of the Agrarian Science in the Republic of Armenia (2009-2013)”. The extent of its translation 
into action is not yet known. In essence, the public extension system in the RA comprises 
three national level players, namely Agricultural Support Republic Centre of the Ministry of 
Agriculture, Armenian State Agrarian University, and Agricultural Research Centres, and a 
network of Regional Agricultural Support Centres. 

Besides the United States, some other donors that have provided financial and technical 
assistance to the agriculture sector of RA, include: WB (Rural Enterprise and Small-Scale 
Commercial Agriculture Development (RESCAD); Armenia Pilot Agricultural Census 
Implementation Support; Irrigation System Enhancement Project; Community Agricultural 
Resource Management and Competitiveness Project), Asian Development Bank (ADB-
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Women’s Entrepreneurship Support Sector Development Program), FAO (FAO–Technical 
and Institutional Support to Veterinary Services in Armenia; Development of Open Air Food 
Retail Markets in Armenia; Support for Pesticide Quality Control and Residue Monitoring in 
Armenia; Virtual Extension, Research and Communication Network- VERCON), IFAD (IFAD–
Agricultural Services Project; Irrigation Rehabilitation Project; North-West Agricultural 
Services Project). Germany and Japan have also provided assistance (GFRA, 2013). 

2. The Privatization and Commercialization Phases of AESs in Example of 
Other Countries, Recent Status of AESs in RA   

2.1 Experiences from other countries (Chile, Ecuador, Germany, Kenya, 
Kyrgyzstan, Tajikistan, and Uzbekistan) 

We have allocated number of experiences among several countries switching from 
publicly financed to user-financed stage of AESs. The each selected country has own unique 
farmer groups, motivation for farming, environmental conditions, level of country’s economy, 
the development stage of agriculture etc. However, we tried to group countries according to 
some similar edges. From the chosen group of countries some of them faced the Soviet era 
with its approaches (kolkhoz/sovkhoz) to agriculture. Countries are Tajikistan, Kyrgyzstan, 
and Uzbekistan. The other representative country, which we entitled as industrialized country 
is Germany. We have selected one country from Africa: Kenya, and two from Latin America: 
Ecuador and Chile. Last mentioned countries have unique path keeping alive the AESs after 
privatization and commercialization.       

Chile was the first country to test a privatized extension service. The initiative originated 
in 1978 (WB, 2004). After five years in 1983, all the governmentally provided subsidies were 
cut. Chile faced ‘six staged’ developed phases of AESs. During all stages, several programs 
were carried out and supported farmers financially to overcome the costs raised from using 
extensions services. A new program in 2000 called Investment Development assisted in 
better coordination of the various programs that supported small farmers (WB, 2004). 
According to Ameur (1994) in Chile were introduced the sub-contracting and voucher 
schemes were some farmers receive extensions for free, some for 25% contribution of costs, 
and commercial producers paid total cost. According Kidd et. Al (2000) voucher scheme in 
Chile failed because of a limited availability of private extension professionals, inadequate 
supervision and monitoring.  In contrast to that, some others state that participation in 
program farmers’ income level changed positively. For example, Edmonds (1998) did a panel 
study of 250 households in one of the provinces of Chile. He surveyed in 1987 and again in 
1995. He concluded that participation in programs runed by AESs gave a positive and 
significant effect on farm revenues and total household income. WB (1994) concluded that 
the annual family income of those who participated in the program was US$ 1,200 greater 
than that of non-participating households. 

Germany comprises sixteen federal states and by federal law, they are responsible for 
agricultural extension. The framework of policies of AES are provided by federal government 
and EU regulations. In Germany, the AESs suppliers are belonging to a wide range, starting 
from official to private and to any form in between. Usually extensions programs of the 
different suppliers interact to each other. This brings to competition or coordination. The 
sixteen states can be roughly grouped into three forms of AESs which originate from different 
historical backgrounds. The north and northwest official extension is Chambers of 
Agriculture. In the south, the responsible body is State Agricultural Office and in northeastern 
states various types of privatized AESs (Hoffmann et. Al 2000). Next, we give more attention 
to privatized form of AESs. The federal state of Thuringen followed neighbour federal states 
Saxony Anhalt and Freistaat Saxony and in1998 privatized AESs. Even though the AESs 
were fully privatized but for instance in Saxony-Anhalt state was paying up to 80 percent of 
the cost incurred by farmers (Hoffman et Al. 2000). According to the latter mentioned author, 
privatization in Germany tended to improve the quality of service to many farmers. It is also 
seen that poorer farmers may often require more open access to some services that would 
otherwise not reach them. In general, privatization brings to more competition and less 
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access to information. However, Scheuermeier (1998) is stating that for the case to poorer 
farmers the voucher schemes or targeted contracts system could be used. The experience in 
Germany suggests that all advisory services can be privatized in to some extent. The basic 
idea is that farmers should pay at least something (Hoffman et Al. 2000). However Kidd 
argued (as cited in Jochimsen, 1994) that German farmers often cannot afford to pay 
privatized extension services. All in all the privatization forms described below was a certain 
percentage of subsidies provided for the services for AESs. In the privatized states there 
were established the control mechanisms of AESs. For example in Thuringia, besides the 
basic quality control mechanism of customer demand, federal government is controlling 
performance by reports received from each advisor of extension service. Currle & Schütz 
argued (as cited from Grygo, 1996) that the state subsidy of extension workers is replaced by 
the task-dependent reimbursement system of Saxony-Anhalt, the monitoring measure is 
likely to be set aside (Grygo, 1996). Nevertheless, there are at least two situations in which 
continuing performance control is important. First, is the lack of extensions providers to 
farmers. Second, farmers are not powerful enough in terms of economics, to criticize the 
consultant for bad performance. Therefore, the first is the market failure and the second is 
the power differential exists. This applies less to the case of Thuringia, but is much more 
apparent in many situations to be found in countries of the South (Currle & Schütz, 2000). 

The T&V system in AES management in Kenya was introduced by WB in 1982. Two 
projects by WB supported the program until 1998 (WB, 1999). This program had two main 
objectives: institutional development of extensions services and sustained increases in 
agricultural productivity. Kenya’s small farmers had traditionally benefited from two major 
types of extension systems. The first is the government extension system. The second type 
of extension system includes the commodity-based systems run by government parastatals, 
out grower companies, and cooperatives (Muyanga & Jayne, 2006). Despite the positive 
effect recorded in the implementation of two projects mentioned above, few attempts were 
made deeply measure the impact of the projects. According to studies projects succeeded in 
terms of staff quality improvement, establishing better research extensions. However, the 
performance of T&V system was not efficacious. It has not indicated significant impact either 
on farmers’ efficiency or on crop productivity. According to WB (1999) studies the 
comparison of (1994) situation to that 10 to 15 years ago, most farmers noted a decline in 
their quality of life and agricultural productivity. Even though access to extension remained 
unchanged, but the quality of service was poor and the information boundaries were narrow. 
As a result of these flaws in the public extension system, a third type of extension service 
has emerged (Muyanga & Jayne, 2006) and Kenya has faced the privatization of AESs as 
well. Privatized AESs were providing the non-governmental organizations, community-based 
organizations, and faith based organizations. Prior privatization process, there were done a 
research in the field of AESs and the conclusion was that the national system of agricultural 
extension played important role in increasing farm yields but its effect on yields was not 
uniformed across farmers (Evanson, 1998). The contracting private firms provided extension 
advice to the contracted farmers (Kidd et Al. 2000). The extension was not reaching to every 
farmer. Instead of working with group of farmers extensions officers usually were working 
with the target of more wealthy farmers i.e. who can afford new technologies. According to 
WB (1999) studies, better-off farmers consider extension advice to their needs and in 
contrast, to that, poor farmers were less satisfied. Latter representatives stated that they 
want more advice on less costly technologies, marketing, and diversification on crops that 
wealthier farmers do not grow. However, some studies in (Nambiro, Omiti, and Mugunieri 
2006) show that 49 percent of rural population want to pay for AESs, in the case it would be 
beneficial for them. The very same authors have done the ranking in order to investigate the 
affordability and quality of extensions. According to them the quality and affordability highest 
was public service (66, 64%) the next as privatized service, community based organization 
and final is media 15 7% (Nambiro, Omiti & Mugunieri, 2006). In addition, the survey results 
concluded that distance from towns and access to telephone significantly (p<0.05) influenced 
access to agricultural extension services, especially in rural areas. The closer the client is to 
the source of extension, the more likely he/she is to seek its services. Commercial extension 
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initiatives have started providing extension services in areas where it is profitable like in high 
potential areas. It involves conveying information and demonstrating the technologies that 
the company promotes such as hybrid seeds. Private extension provision is generally 
skewed towards well-endowed regions and high value crops. Remote areas and poor 
producers especially those growing low-value crops with little marketable surplus are poorly 
served. Non-profit private providers are targeting them, but their scope is limited. To improve 
their lives, poor people need more services that go beyond production (Muyanga & Jayne, 
2006). 

Ecuador used a share-cropping for profit system when privatized its AESs. More 
specifically, farmers were providing the input resources for farming and the AESs’ agent 
were providing the technical advice and inputs they purchase from service in exchange for 
share of harvest. The transaction period was in 1990 and financed by IDB and WB and also 
by the direct support of GOE. The program approach for privatizing AESs was noticeable in 
following four points: First, it was private. Second, it was a process in which the user 
participates. Third, it was demand driven, in other words services were provided in those 
villages were the farmers were showing willingness to pay for support. Fourth, it was 
comprehensive viz. the technical assistance covered the entire chain. Already in 2003, a 
survey concluded that practically all the beneficiaries were willing to pay 33 percent more for 
technical assistance in the next year (WB, 2004). 

The CA countries i.e. Tajikistan, Kyrgyzstan and Uzbekistan have different path of 
transaction of AESs financial systems, then countries described above. First, these post SU 
countries during that time had no individual farmers. All the farmers were collected to work in 
kolkhoz/sovkhoz-es and the property owner was the state. After the collapse of SU there has 
been created a big number of individual farmers with no information, and experience of 
agriculture. They were mature in marketing issues, they did not know from where to obtain 
quality fertilizers, seeds etc. The banks were giving very high percentage loans. AESs in 
these three countries have been destroyed (Kazbekov & Qureshi, 2011). During the SU the 
agricultural advisory was free of charge, after the transaction people should pay for services, 
however they were very poor and cannot afford to hire the services of expensive private 
extensions services.  

The agricultural reform in Tajikistan is on-going since 1997, attempting to distribute land 
to farmers (Shtaltovna, 2013). In Tajikistan in last few year several projects was carried out 
to revitalize the state and initiate public AESs, i.e. FAO with Ministry of Agriculture of 
Tajikistan in 2004 established the Agricultural Information Center, the other project was 
designed for establishment a nationwide organization for extensions service providers. 
Information center was created by Academy of Agricultural Sciences in 2006. In 2007 
Technical Assistance to the Commonwealth of Independent States new project to support 
the establishment of the national advisory service in Tajikistan, etc. All listed and other 
initiatives were stopped once the funding was ended (Kazbekov & Qureshi, 2011). It has 
been concluded that private organizations and local NGOs understand the importance of 
AESs, however the role of the state was weaker. People are not able to cover costs raised 
by private extension services and the extension system in Tajikistan is still missing.   

Very same picture has the extensions services of Kyrgyzstan. After collapse of SU, 
number of international donors have contributed to implementation of projects belonging to 
different spheres. There were projects for development of AESs as well. Example of donors 
were IFAD, WB, EU, GIZ, SDC etc. After end of the projects according to GFRAS there were 
two major institutions in Kyrgyzstan providing extension/advisory services (Qamar & 
Swanson, 2013). The one is Public Institutions i.e. Ministry of Agriculture, Water Resources 
and Processing Industry and the second is Non-Public Institutions i.e. private sector. A 
specific study showed mixed results of the membership system. Recently there were same 
opinion that there was no real benefit for farmers to become members and pay for advisory 
service (Schmidt, 2012 as cited Undeland, 2006 Goodman, 2006). Several thing presented 
which was negatively affecting the workflow of AESs. One is that the coverage was limited, 
second it was too expensive for farmers and third it was lacking governance by the farmers. 
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According to Schmidt (2012) there are number of critical issues in AESs. First, the free 
service providers are more oriented to demand of donors than of farmers. Second, the 
financial and institutional sustainability service providers are doubtful, farmers are not paying 
to services, and the service providers are still dependent on donors. 

In Uzbekistan, the picture is similar to latter two cases. At the present in the country is 
the condition when the advisory services are belonging to three types: fully self-financed, 
fully governmentally financed and mixture of both. According to GTZ (Report 2010), there are 
several issues with AESs. First, the dependency of AESs to donor-based organizations. 
Second, the limited resources for expanding the projects. Third, the staff professionalism. 
According Kazbekov and Qureshi (2011) (as cited Nazarov, 2008) that in Uzbekistan there is 
no organization that could fulfil the functions of an agricultural extension system, but there 
are organizations providing elements of extension services. Overall, in most of cases often 
there is main advisory service system with additional complementary ones. According to 
studies is vivid that a functioning system combines public and private financing sources. 
Moreover, Sulaiman (2005), Alex et al. (2002) and many others conclude that private 
extension is not a substitute for public extension and the public sector will continue funding 
extension significantly. 

2.2 Recent status of ASCs in RA 
ASCs support Armenian farmers all year around. ASCs carry out functions like seminars, 

consultancy services, extension materials, radio and TV programs, business and other 
programs, marketing intervention on agricultural products, organizing on field trainings (FAO, 
2009). Moreover, ASCs act as liaison between farmer groups and market, they help farmers 
to form groups, and buy products like fertilizers, seeds, seedling etc. cheaper as farmer will 
buy as an individual. This approach is good for them not only for the financial benefit but also 
for the strategy acting as a group and the advantages of that fill formulate in minds of 
farmers. 

In RA the number of AESs are total ten. These ten AESs are servicing for whole farmer 
groups in RA. The chart underneath is showing the financial contribution by government of 
RA of last two years and current year in ASCs. From the table we see that the provided 
budget by government of RA is limited, and does not include the total budget of ASCs. The 
tendency goes further and already in 2015, the government is covering only 60% of the total 
budget. In 2020 year will be fully self financing year for ASCs and the government of RA will 
not invest any funds for keeping ASCs alive. 

Table 1. Budgetary allocations of ASCs and the households average income in RA 

 

   2013    2014     2015 

Provided subsidies by government of 
RA (net allocation in AMD) 

295,423,000 346,453,400 395,759,800 

The total number of ASCs in RA 10 10 10 

ASCs budget part covered by 
government of RA 

94% 70% 60% 

Total budget of ASCs 313,148,380 494,934,430 659,559,670 

Number of households in RA 340,000 340,000 340,000 

Gross agricultural production (billion 
AMD) 

919,089.4 993,369.5 
Forecasted  

1,035^9 

Average annual revenue per 
household 

2,701,000 2,921,000 3,044,000 

Average annual contribution per 
household (AMD) 

921 (around 
1.82 EUR) 

1455 (around 
2.81 EUR) 

1939 (around 
3.83 EUR) 

Source: Information is taken from Ministry of Agriculture in RA, National Assembly of RA and NSSA. 
Authors constructed the table. 

In above-mentioned table, following points are covered by allocated budget: 

66



· Agricultural consultations 

· Assessment and demonstration of advanced agricultural technologies 

· On-field agricultural trainings 

· TV radio programs 

· Marketing consultations 

Implementation of aforementioned points major financial part are covered by the 
government of RA. After 2020 the AESs should design a mechanisms were farmers would 
show willingness to pay them and by that they will stay alive. However, we think the benefit 
received by farmers should be proportional to the money paid by them. The farmer needs 
short-run benefits. For instance, the farmer will not pay for TV radio programs. They needs 
an exact benefit that changes their income level. They need a benefit that will be better off 
than the neighbor will next. 

If we imagine that the year 2015 will be the fully commercialization year for AESs we can 
see that for keeping alive of these organization each household should pay roughly which is 
reasonable price. 

3. Some Factors Negatively Affecting the Workflow of AESs in RA 

3.1 Number of employees and size of region (Balance Factor) 
As we described the sizes of regions of RA varies from 1,242km² to 5,438km². The 

minimum number of communities in one region is 41 and maximum number is 116. In each 
region, there is only one ASC. Usually workers could not manage to visit all the communities 
provided for trainings, for example, the Aragatsotn region, which is located in western part of 
Armenia, has the total size 2,756km² with 111 communities.1 The ASC of Aragatsotn region 
is located in the Ashtarak, which is the city center of the region. For example, if from 
Charchakis community there is a need for advisory service from ASC worker, the employee 
should travel from Ashatarak to Charchakis, which is around 50km far. It will take him several 
hours of trip because of the main barrier - road conditions. This factor is increasing the time 
spent during the visit greatly. In the Aragatsotn region, the total number of workers including 
the head of ASC, accountant, office manager, and specialists are nine. For one consultant 
there are around 15 villages per day to serve. This is very big number, and definitely, it will 
affect the work quality of ASC. In contrast to that there are regions were if we compare the 
size is smaller and population less. For instance, Vayots Dzor region has 2,308 km² in where 
41 communities are located. The total number of employees in ASC of Vayots Dzor is 11 
including the head, accountant, and specialist. Roughly, per one consultant there are four 
communities to be served. This number is very big indeed, however this could be somehow 
reached if compared latter described one. According to our studies, farmers are showing 
willingness to participate in different trainings for deepening their agricultural background in 
different spheres that ASCs are organizing. However, because of the shortage of in number 
of regions of ASC workers, farmers are not getting enough advisory service, and this could 
negatively affect the farmers.  

In total, the number of employees in ASCs are 218 they serve in ten regions 866 
communities. We think that the one factor that has potential affect to efficiency of ASCs is the 
lack of number of personnel.  

3.2 Financial conditions of ASCs (Fundraising Factor) 
Currently part of the actual expenses of ASCs is financed from the state budget with 

liaison of Ministry of Agriculture. The financing is done by annual basis.  

Following financial sources are used: Governmental and non-governmental projects and self-
financing which is done by the paid services 

Until 2005, ASCs have been financed by ˝Agricultural reform support˝ loan program. 
Starting from 2005 to the end of 2009, ASCs have been financed by ˝Development of rural 

                                                           
1 http://aragatsotn.agro.am/index.php?id=1526 
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enterprises and small-scale commercial agriculture˝ loan program. During that period for the 
formulation of ASCs budgets, the government of RA supported them as well. After the end of 
the program, the government of RA supported 94% of ASCs budget, and only 6% was self-
financed.     

The government of RA approved the 2013-2015 rural advisory services program. For the 
implementation of the program for 2013 it was allocated 295,423,000 AMD (in December 
2013 to buy 1 EUR was recorded 543 AMD2), for 2014 is 346,453,400 (for the same period 1 
EUR 555 AMD) AMD and for 2015 it will be 395,759,800 AMD.3  

The government of RA is pushing slowly the ASCs to switch to fully self-financing 
condition. It is planned following self-financing procedures in annual basis: for 2014, 30% for 
2015 40% for 2016 50% for 2017 60% for 2018 70% for 2019 85% and already for 2020 fully 
self-financed (100%).   

All these strategies are new and challenging for ASCs. First, the majority of farmers are 
not financially stable to pay for training services, like participating in seminars, getting 
materials etc. This is the cornerstone profit for ASCs to ensure their self-financing level. 
According to studies in the rural communities, the poverty level in 2013 assessed as 
extremely poor 2.2%, poor 31.7%. Share of the poor of rural population in total population in 
Armenia is 36.2%4. Second, smaller monetary input in budgets of ASCs will threaten 
frequency of visiting and service provision. ASCs will try to minimize the expenses by cutting 
some visits, or mixing seminars and making them more spacious instead of narrowing the 
problem. This has direct influence to farmers’ agricultural conditions.   

3.3 Recruitment and team development (Human Resource Factor) 
As the average wage in ASCs are not attractive employees are trying to minimize the 

daily workload. In addition, during the recruitment process professionals are avoiding to 
submit for open positions because of latter issue. This is already ostensible when we looked 
at factor one i.e. the communities of farm quantities served by one worker of ASC. There is a 
need for recruiting professionals who are familiar with recent changes in agriculture. There is 
a need also to organize guest visits from agriculturally developed countries and to exchange 
knowledge and approaches to different audiences among employees viz. organizing training 
of trainers. Additionally, there is a need to learn new trends that are in agriculture worldwide.   

4. Lessons Learned from Studied Countries’ Experiences on Privatization and 
Commercialization of AESs 

We recorded that studied countries’ privatization processes went by support of different 
kinds of agricultural development projects and programs. There were cases when in 
premature stage of privatized conditions of AESs the governments were helping them by 
providing subsidies. Another case with sub-contracting scheme or voucher schemes (Chilie’s 
case) could be established for Armenian farmers as well. According to studies, there are 
farmers who are showing willingness to participate in different kinds of agricultural knowledge 
advancement trainings, and also in contrast to that farmers who are showing ignorance. 
From Germany, we learnt again that the government plays important role during the 
privatization and post privatization process. In Germany, privatization brought high 
competition and less access to information and for poorer farmers the last mentioned 
systems recommended in Germany as well. The idea ‘farmers should pay at least something’ 
is important step to adapt. According to Kenya’s case after privatization stage the richer 
farmers were satisfied from the services provided and the poorer farmers were not. This was 
due to the ability that richer farmers payed to extension services and poorer farmers were 
not. In addition, studies showed that the closer the extensions service significantly influenced 
access to agricultural extension services, especially in rural areas. The closer the client is to 

                                                           
2 https://www.cba.am/am/SitePages/ExchangeArchive.aspx?FilterDate=2013-01-20 
3 http://www.arlis.am/DocumentView.aspx?docID=88319 
4 http://www.armstat.am/file/article/10.poverty_2014e_7.pdf 
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the source of extension, the more likely he/she is to seek its services, which is applicable to 
Armenian farmers as well. From the case of Ecuador, the share-cropping system could be 
introduced after commercialization of AESs in RA as well. However, we think that some 
minor adjustments needed to run this system. From the CA countries, we noted very same 
path happened in RA. After collapse of SU the RA faced a condition with lot of individual 
farmers with less knowledge and experience, banks were providing loans but with very high 
interest rates, agricultural machinery was sold out, the AESs were mature and 
unprofessional. In Tajikistan case, the people were not able to cover the expenses raised by 
private extensions services and these kinds of entities are still missing. We want to point out 
the important issue with the benefit received by the farmer and the money paid by him/her. 
We think if the benefit will be in short-run and measurable the farmer will show willingness to 
pay for these kinds of services. We learnt from CA countries as well that the projects and 
programs ran by the different international donors in sphere of creation and running the 
AESs were not continually running after the projects were ended. More likely, the free service 
providers were more oriented to demand of donors than of farmers.  

5. Conclusion 
As we saw, government of RA already defined the self-financing path of ASCs. The fact 

is in 2020 ASCs would be 100% self-financed is challenging. One of the important method to 
keep ASCs alive is the payable services, however if we recall the data obtained from 
statistical service of RA we can state that poverty level in rural areas is high. We found out 
the average fee paid by the household to theoretically keep ASC alive now (2015) is 1939 
AMD or 3.83 EUR but for the effective work ASCs should expand their capacities as 
described in factors affecting their workflow. Expanding the capacities will increase the costs, 
as a result will increase the amount of payable services. There is a one stereotype in rural 
population of RA is that they think that they know everything regarding agriculture and there 
is no need to learn new things. This stereotype is making much worst conditions for payable 
services. Several things should be carried out to show that the detailed trainings on specific 
topics are crucial for getting high outcome from agriculture, to show the real outcome after 
consulting with workers of ASCs. We suggest: first, make free overview seminars and tell 
rural communities how important is to participate in trainings to obtain materials, and to farm 
by ‘rules’, this basically will help to decrease the risks associated with cultivation, or farming. 
Second, as rural population is not financially stable suggest a flexible payable model and 
target them according to their financial conditions as learned from other countries’ 
experiences. The model could be also according to provision of area of services. For 
example, define annual fees, or one consultation fee. The basic idea that they should ‘pay at 
least something to get a service’ should be delivered clearly. Third, try to attract the 
international donors acting in Armenia to give some of the projects to be implemented by 
ASCs. To show the advantages of ASCs, like the knowledge base on agricultural topics or 
the detailed information known about specific region and regional population etc. By this to 
show that, the project will be implemented accordingly and professionally and projects, 
overhead costs will help ASCs to gain some income.     

As the average wages of ASCs are minor we suggest giving employees opportunity for 
permanent employment, or part time employment. Many extension agents have found that 
the greater flexibility in their working conditions provides useful incentives and job 
satisfaction (Hoffman, Lamers and Kidd 2000). This could affect the work quality of 
consultant however, this will give employees opportunity to earn more as they will work only 
for ASC. Second, the right management and optimal reward systems could be developed for 
employees working in ASCs. Even though the wages are low because of the budget deficit of 
ASCs, however small gestures or bonuses, or fringe benefits will keep them motivated. Third, 
we thing that it would be good if some funds will be allocated for trainings for the employees 
outside of RA. This will turn as two-dimensional benefits for ASCs. The one is that the 
knowledge and experience gain will be recorded and will be used in future, and second this 
will act as a small motivator for employees again, which is proportional to work quality. 
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Abstract
Infrastructure is the foundation for development of any country. Availability of adequate

infrastructure facilities is an important pre-condition for sustainable economic and social 
development of a country or region (Hirschman, 1985). Regional differences in economic
development can be explained in terms of varying levels of infrastructural services available to
people in different regions. Improvements in infrastructural services are essential for enhancing 
efficacy of the productive process and for raising productivity of any economic entity (Patra et al.,
2011).Transition economies form an ideal set for study, as they have all been part of a natural 
experiment. Out of communism, they share a similar history. Moreover, they all faced the same 
shock as they abandoned communism and command economies; all inherited dysfunctional 
institutions. This shock and the following structural change cause a break between the levels of 
development (growth) and institutions (Paakkonen, 2010).

The goal of this paper is to provide a comprehensive empirical evaluation of the relationship
of the infrastructure index, institutions and agricultural production in transition countries using
Cobb-Douglas production function. To do this, we form a large data set of infrastructure indicators
covering 31 transition countries and covering the years 1990-2013. We use annual data. We use 
dynamic panel data approach to test for panel unit roots to identify the order of integration of the
variables and heterogeneous panel co-integration technique to investigate the existence of a co-
integration relationship. Recently developed econometric methods involving panel data,
Generalized Method of Moments (GMM) estimation, and the instrument exogeneity tests are used
to specify and estimate the model. Weak institutions and poor infrastructure can slow down the
growth of agricultural production. The VECM results indicated the existence of bidirectional
causality between agricultural output, infrastructure index, and WGI both in the short and long-
run. Furthermore, the estimation of the basic model showed that the labor force coefficient is
positive and statistically significant, while infrastructure index has negative coefficient and
statistically significant.
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Introduction  
Infrastructure is the foundation for development of any country. Availability of adequate 

infrastructure facilities is an important pre-condition for sustainable economic and social 
development of a country or region (Hirschman, 1985). Regional differences in economic 
development can be explained in terms of varying levels of infrastructural services available to 
people in different regions.  

Among different investments, infrastructure investment both social infrastructure (education 
and health) and physical infrastructure (roads, electrification, research and development, 
irrigation, market development etc.) plays a vital role in enhancing agricultural productivity and 
reducing poverty in a country wherein majority of the population directly or indirectly depends on 
agriculture (Nadeem  et al., 2011). 

According to Fakayode et al. (2008), provision of efficient infrastructure is now widely 
recognized as vital to agricultural progress as it is a known that infrastructure can support 
economic growth, reduce poverty and make development environmentally sustainable. In any 
modern society, infrastructure plays a key role in determining the overall productivity and 
development of a country’s economy as well as the quality of life of its citizens (Adepoju and 
Salman, 2013). The role of infrastructure such as electricity, transportation networks, safe water, 
and good health centers increases the efficiency of production and contributes to standards of 
living (PCU-NFDO, 2005). Rural infrastructure and development have enormous implications on 
production outcomes in the agricultural sector and overall significant development of the country, 
as well as in has a critical input in poverty reduction and economic growth (Ahmed and Rustagi, 
1987). 

Fan et al. (2004) show that improved roads lead to the rise of small rural non-farm 
businesses, such as food processing and marketing enterprises, electronic repair shops, 
transportation and trade, and restaurant services. Rural infrastructure provides a good stimulus 
to the growth of the rural economy. The agriculture sector’s growth and development can help 
address major development constraints, e.g., distributional issues and poverty reduction in 
developing countries (Hazell and Roell 1983; Delgado and others 1998; Fan and Rao 2003). 

Improvements in infrastructural services are essential for enhancing efficacy of the productive 
process and for raising productivity of any economic entity (Patra et al., 2011). Existing studies 
show that productivity increase in agriculture, which is an effective driver of economic growth and 
poverty reduction, depends on good rural infrastructure, well-functioning domestic markets, 
appropriate institutions, and access to appropriate technology (Andersen and Shimokawa 2007).  

Transition economies form an ideal set for study, as they have all been part of a natural 
experiment. Out of communism, they share a similar history. Moreover, they all faced the same 
shock as they abandoned communism and command economies; all inherited dysfunctional 
institutions. This shock and the following structural change cause a break between the levels of 
development (growth) and institutions (Paakkonen, 2010). 

In establishing our base proxy variable for institutions, we follow the typical transition literature 
and focus on a broad aggregated indicator of institutional change in transition, which is 
constructed from the European Bank for Reconstruction and Development indices (EBRD) of 
structural and institutional reforms. Beside this, we have also applied The Worldwide Governance 
Indicators (WGI), which are the aggregate indicators of six broad dimensions of governance. 
Many of these indicators provide highly specific and disaggregated information about Particular 
dimensions of governance that are of great independent interest (Kraay and Mastruzzi, 2010). 

The goal of this paper is to provide a comprehensive empirical evaluation of the relationship 
of the infrastructure index, institutions and agricultural production in transition countries using 
Cobb-Douglas production function. To do this, we form a large data set of infrastructure indicators 
covering 31 transition countries (Appendix 1) and covering the years 1990-2013. We use annual 
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data. Our panel data set is unbalanced since we do not have complete information for all countries 
over the sample period. We use dynamic panel data approach to test for panel unit roots to identify 
the order of integration of the variables and heterogeneous panel co-integration technique to 
investigate the existence of a co-integration relationship. 

The long and short run causality analysis are conducted by using vector error correction 
model (VECM). VECM, based on different concepts of co-integration (Johansen, 1988; Pesaran 
et al., 2001), is an invention that helps to check the robustness. 

Recently developed econometric methods involving panel data, Generalized Method of 
Moments (GMM) estimation, and the instrument exogeneity tests are used to specify and estimate 
the model. Weak institutions and poor infrastructure can slow down the growth of agricultural 
production. The VECM results indicated the existence of bidirectional causality between 
agricultural output, infrastructure index, and WGI both in the short and long-run. Furthermore, the 
estimation of the basic model showed that the labor force coefficient is positive and statistically 
significant, while infrastructure index has negative coefficient and statistically significant. 

 
1. Literature Review 
 2.1 Importance of Infrastructure for Agricultural production and Development 

The early development literature considered the role of agriculture in economic development 
to be a supportive one for industrial sectors—ensuring a supply of cheap food for workers in 
industrial sectors, for example (Lewis 1954). Since the 1960s, a more active role of agriculture as 
the driving force of overall economic growth has been recognized and emphasized (Johnston and 
Mellor [1961]; Schultz [1964]; Mellor [1966]). New technologies investments in rural infrastructure 
and markets, and the design and implementation of appropriate policies have been adopted. This 
transformation leads to an increase in the productivity of land and labour, rising incomes for 
farmers and farm workers, and increased purchasing power for consumers (Andersen and 
Shimokawa 2007). Agricultural growth also contributes to economic activity in input, processing, 
distribution, and storage industries as well. In addition, higher agricultural incomes prompt a rise 
in demand for goods and services produced in other sectors (Hazell and Röell 1983). 

A number of empirical studies (Hazell and Röell 1983; Haggblade, Hammer, and Hazell 1991; 
Delgado and others 1998; Fan, Hazell, and Thorat 2000; Fan, Zhang, and Zhang 2002) conclude 
that the multiplier effects of agricultural growth are usually greater than two. The size of the 
multiplier varies spatially and over time, reflecting differences in consumption, investment, and 
saving patterns (Andersen and Shimokawa, 2007). Mellor (1976) stated that multiplier effects 
become large when productivity among small farms in a rural economy in Asian countries 
increases significantly. As  small- to medium-size farm households spend larger shares of income 
on rural nontraded goods and services, which are also generally more labor intensive  have more 
favorable expenditure patterns for promoting growth of the local nonfarm economy, including rural 
towns (Hazell and Röell 1983). 

According to the technical background documents of the World Food Summit, 1996 roads, 
electricity supplies, telecommunications, and other infrastructure services are limited in all rural 
areas, although they are of key importance to stimulate agricultural investment and growth (FAO 
1996, p. 15). The document argued that better communications are a key requirement. They 
reduce transportation cost, increase competition, reduce marketing margins, and in this way can 
directly improve farm incomes and private investment opportunities” (FAO 1996, p. 15). Several 
studies about infrastructure in developing countries support these conclusions (Antle 1984; 
Binswanger, Khandker, and Rosenzweig 1993; Fan, Hazell, and Thorat 2000; Mundlak, Larson, 
and Butzer 2002; Fan, Zhang, and Zhang 2002; Fan and Zhang 2004). Above mentioned studies 
exhibit that investment in infrastructure is crucial to increase farmers’ access to input and output 
markets, stimulate the rural nonfarm economy and vitalize rural towns and increase consumer 
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demand in rural areas (Andersen and Shimokawa 2007). Figure 1 shows the causal relations 
between physical infrastructure, agricultural research and technology, institutions, civil society 
organizations, farmer’s behaviors, and agricultural output and productivity.  

 

Figure 1. How Infrastructure Promotes Agricultural Development 

 
Source: Andersen and Shimokawa, 2006 

 
Physical infrastructure is divided into two groups, water supply and sanitation sectors, and 

other sectors (irrigation, energy, telecommunication, and transportation), because by different 
channels the sectors influence agricultural output and productivity. Irrigation, energy, 
telecommunications, and transportation create more options for production. According Andersen 
and Shimokawa (2007) and their theoretical framework, the direct and indirect effects of 
infrastructure investments on agricultural output and productivity, market access and integration, 
and the development of institutions needed for agricultural development. 

 

2.2 The state of agriculture in transition countries 
Of the 412 million citizens in the 27 transition countries of Europe and Central Asia 143 

million, or 35 % are classified as living in rural areas. Six countries have particularly large rural 
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populations, accounting for slightly less than two-thirds of the total rural population within ECA. 
These are Russia (the largest contributor, at 24 %), Ukraine (11 %), Uzbekistan (11 %), Poland 
(9 %), Romania (7 %) and Kazakhstan (5 %) (WDI, 2006). In several countries, and particularly 
in the least developed countries of Central Asia, (Albania, Bosnia and Herzegovina, Kyrgyz 
Republic, Moldova, Tajikistan, Turkmenistan, Uzbekistan), the majority of the population live in 
rural areas, reaching as much as 72 % of rural population in Tajikistan (Csaki et al. 2006). 

The share of agriculture in employment and national income in transition countries is far 
greater than the average for western developed countries. However, there are very substantial 
country-to-country variations in the relative size and importance of the agricultural sector. In 2004, 
which is the latest year for which statistical data are available (Table 1), the agricultural sector 
contributed about 14 % of GDP for the transition region as a whole, (WDI, 2006). Similarly, the 
proportion of the labor force employed in agriculture was 22 % on average. In relation to the 
region’s share of world’s agricultural resources, the role of the transition region appears to be 
relatively significant. The ECA countries comprise 13 % of the world’s area suitable for agricultural 
production and 20 % of the world’s arable land. 

 
Table 1. Share of agriculture in GDP, 1990-2004, in percent 

 
The importance of ECA countries in world agricultural production decreased in the early 

1990s because of the transition. In the 1990s, the agrarian economy of the region was 
characterized by a considerable fall in production that resulted from the collapse of the socialist 
system. The negative impact of the institutional disruption was compounded by the impact of a 
wide variety of changes, which were reductions in agricultural producer subsidies and in food 
consumption subsidies, price liberalization, declining input use and deteriorating machinery stock, 
reduced domestic demand due to falling incomes and reduced foreign demand due to the collapse 
in traditional export markets. As a result, the introduction of the reforms in agriculture was started 
with the dramatic reductions in the terms of trade of agriculture that led to very significant 
reductions in agricultural output (Macours & Swinnen, 2000). The recovery of agricultural 
production started in 2000s; however, the means of output recovery have deviated strongly, 
similar to former decline. 

Agricultural production in transition countries as a whole continued to decline from the early 
1990s until 2000. Later years were characterized mainly by the renewal of growth, but with still 
significant annual and inter-regional variations. Only the Caucasus and Central Asia region 
showed a continued growth of agricultural production since 2001 (Csaki & Forgacs, 2008).  
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2.3. Infrastructure development in transition countries 
The importance of infrastructure development for economic growth has traditionally been 

recognized and widely used for policy advice by international financial institutions.  

Jasinski and Ross (1999) point out that creating competition in infrastructure sectors is more 
easily said than done. Specifically, in transition countries without the proper institutional conditions 
competition policies may hinder rather than improve social welfare. Piazolo (1999), introducing 
institutional reforms factor to a macroeconomic production function has found that increasing 
government economic policy credibility has a substantial economic growth effect in transition 
economies. Henisz (2000) in an extensive panel data study has found a link between government 
policy reliability and infrastructure growth rates. He concluded that an important component in 
explaining investment levels within a country is its ability to commit to a given policy environment. 
There is substantial uncertainty still exists about the relationship between infrastructure and 
growth both in developed and in transition economies, although the institutional environment is 
likely to be a very important supplement for converting infrastructure investments into economic 
growth (Dodonov et al., 2002). 

Whereas the literature on infrastructure and development overflows for Western industrial 
countries, little has been said on the topic on transition countries (Sugolov et al., 2013). The 
empirical research on economic growth in transition countries has thus taken into account mainly 
the conventional factors of the institutional infrastructure and the policy environment, such as 
initial conditions, privatization, and the legal environment (Sugolov et al., 2013). Havrylyshyn 
(1999) did studies related recovery and sustained growth in transition countries to the initial 
conditions of an economy at the outset of reforms, the speed of macro-stabilization, and the 
degree of structural reforms. Piazolo (1999) explicitly integrated a qualitative indicator of 
institutional change developed by EBRD (reflecting privatization and competition policy, amongst 
other policies) into cross-section estimations of an aggregate production function; he found 
institutional change to be a significant factor of growth in transition countries, suggesting that a 
more market-oriented approach would foster growth in the transition countries. 

 Under socialism, infrastructure development was concentrated in few sectors, and the 
qualitative state was incompatible with the requirements of a market economy (EBRD, 1996). 
Estimates of the investment needed in transition countries to reach the average level of the 
European Union were above EUR 1,000 bn., or over 6% of annual GDP for at least 15 years; by 
contrast, real infrastructure investments during the 1990s covered not even 10% of the estimated 
requirements, pointing to a potential obstacle to sustained growth (Hirschhausen, 2002). Aghion 
and Schankerman (1999) suggest a particularly important role for infrastructure investments in 
transition countries; this is due to the extensive cost asymmetry between old, post-socialist firms 
(high-cost) and new, potentially more efficient firms (low-cost, e.g. unbundled parts of former 
combines, start-up firms). Infrastructure investments in transition countries then induce an 
expansion effect, leading to an increase in aggregate output, a selection effect whereby the low-
cost firms increase their market share, and a market entry effect whereby new low-cost firms enter 
the market. According to this model, the dynamic effects of infrastructure investments increase 
with higher cost asymmetry between the firms, the initial market share of firms with high costs, 
the effort required for restructuring, and low costs of market entry for new firms; this constellation 
is exactly given in the transition countries. Apart from the absolute level of infrastructure 
equipment, the regulation of infrastructure sectors is also likely to affect the development of an 
economy (Sugolov et al., 2013). 

The empirical evidence on the transition countries is scattered and thus far without conclusive 
results. Meissner (1999) is the only sectoral econometric study available to-date it covers the 
relation between the amount of road infrastructure and the competitiveness of the East European 
transition countries. Meissner finds a positive relation between the network density of roads 
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(expressed in km of roads/km2) and the inflow of net foreign direct investment (which is taken as 
an indicator for competitiveness).  

 

3. Methodological framework and data   
Our study implements a Cobb–Douglas production function to represent the relationship 

between agricultural output and input factors in transition countries.  

Transportation infrastructure in the state is incorporated in the production function as an 
external factor to productivity (Boarnet, 1998; Jiwattanakulpaisarn et al., 2011). Infrastructure is 
viewed as a production function frontier, which increases the efficiency of other inputs. This 
relationship is presented by the following equation: 

 
                                             (1) 

 
where y represents the agricultural output; A is the total factor productivity; represents 

infrastructure index in the states, k, l, im, and la represent capital, labor, intermediate, and land 
input factors. Assuming the total factor productivity, A, has an exponential relationship with six 
infrastructures variables, road and rail, air, energy, electricity, telecommunication, so a log linear 
transformation of Eq. (1) will be: 

 
 (2) 

 
Two control variables EBRDI and WGI are included to account for general development level 

in transition countries and u is the error term.  

 

3.1 Data sources 
In order to evaluate the effect of infrastructure development on economic growth, we have 

gathered a panel data set for 31 transition countries over 1990-2013 period. We use annual data 
for these transition countries. Our panel data set is unbalanced since we do not have complete 
information for all countries over the sample period (Calderón, 2009). 

Annual data of the dependent variable; the agricultural output level of the country (Y) is 
generated by market prices of crops and livestock. The capital input is estimated  as gross fixed 
capital stock and taken from FAOSTAT. Data on labor, and land input factors as well as six 
Infrastructure variables used for constructing infrastructure index (for more details see Badalyan 
et al. 2015) are taken from World Development Indicators CD-ROM, World Bank, 2014. 

The intermediate input mainly includes agricultural chemical input, pesticide consumption, 
and fertilizer consumption and taken from World Development Indicators CD-ROM, World Bank, 
2014, Eurostat and FAOSTAT. 

 The institutional quality variables are represented through the European Bank for 
Reconstruction and Development (EBRD) indicator and the Worldwide Governance Indicators 
(WGI). The transition indicator scores reflect the judgment of the EBRD’s Office of the Chief 
Economist about country-specific progress in transition. The scores are based on the following 
classification system, which was originally developed in the 1994 Transition Report, but has been 
refined and amended in subsequent reports. EBRD Indicator is scored from 1.0 (minimum) to 4.3 
(maximum). WGI consist of six composite indicators of broad dimensions of governance: Voice 
and Accountability, Political Stability and Absence of Violence/Terrorism, Government 
Effectiveness, Regulatory Quality, Rule of Law, and Control of Corruption. WGI are measured in 
the standard normal units of the governance indicator ranging from around -2.5 to 2.5. The study 
period is 1990-2013. 
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4. Econometric analysis (methods) 

To explore the short-run and long-run dynamics between economic growth and infrastructure 
development we have applied a vector- error-correction model (VECM) in combination with panel 
data and GMM estimation. The panel data provides a richer set of information to exploit the 
relationship between the dependent and independent variables, reduces collinearity among the 
explanatory variables, increases the degrees of freedom, and gives more variability and efficiency 
(Gries and Redlin, 2012). If all the variables are integrated of order one, vector error correction 
procedure can be used to see the direction of causality between output and infrastructure 
development in transition countries. Engle and Granger (1987) have shown that, if the series x 
and y are co-integrated, the standard Granger causality test is misspecified. In this case, a VECM 
should be used instead. We have to apply a unit root and a co-integration test and then to proceed 
with causality analysis. 

Panel unit root test: Panel unit root tests are used to examine the degree of integration between 
the variables. To assess the stationarity properties of the variables used. In this study we have 
used five different panel unit root tests including  LLC test proposed by Levin, Lin and Chu (2002); 
IPS test proposed by Im, Pesaran and Shin (2003), Breitung (Breitung , 2000)  and Hadri (Hadri, 
2000). The LLC test assumes that there is a common unit root process across the cross-sections. 
This test has null hypothesis of unit root, whereas the alternative hypothesis does not have a unit 
root. The IPS, test assumes that there are individual unit root processes across the cross-
sections. The test has null hypothesis of unit root, whereas the alternative hypothesis of some 
cross sections do not contain a unit root.  
Breitung (2000) indicates that if individual specific trends are included the LLC and IPS tests are   
losing power. This is due to the bias correction that also removes the mean under the sequence 
of local alternative. He suggests a test that does not employ a bias adjustment and with 
significantly higher power than that of LLC or the IPS tests. The null hypothesis of Breitung's test 
is that the panels contain a unit root. 
The Hadri-test (2000) is a residual-based Lagrange Multiplier (LM) test where the null hypothesis 
is that there is no unit root in any of the series in the panel against the alternative of a unit root in 
the panel. 
Panel co-integration test: Co-integration implies the existence of a long-run relationship 
between variables. The principle of testing for co-integration is to test whether two or more 
integrated variables deviate significantly from a certain relationship (Abadir and Taylor, 1999). In 
other words, if the variables are co-integrated, they move together over time so that short-term 
disturbances will be corrected in the long-term. If the series contain a panel unit root, then we use 
panel co-integration test technique. 
We test for co-integration using the panel co-integration test developed by Pedroni (1999, 2004). 
This test allows for heterogeneity in the panel by permitting heterogenous slope coefficients, fixed 
effects, and individual specific deterministic trends. 
Pedroni (1999, 2004) proposed two types of co-integration tests: panel tests and group tests. The 
first group of tests is termed “within dimension”. It includes the panel-v, panel rho(r), panel non-
parametric (PP) and panel parametric (ADF) statistics. Second, the group tests based on the 
between dimension method (i.e. group mean panel co-integration statistics test) which includes 
three statistics: group rho-statistic, group PP-statistic, and group ADF-statistic. These seven 
statistics are asymptotically distributed as standard normal and the detailed description of panel 
co-integration test statistics can be found in Pedroni (1999, 2004). 
The seven of Pedroni’s tests are based on the estimated residuals from the following long run 
model: 
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where i= 1; . . . ;N for each country in the panel and t= 1, .., T refers to the time period. The 
parameter αi allows for the possibility of country-specific fixed effects. The estimated residuals, 
denoted by εit; represent deviations from the long-run relationship. The null hypothesis of no co-

integration, ir =1, is tested by conducting a unit root test on the residuals as follows:  
 

ittiiit w+= - )1(ere      (4) 

In our empirical analysis, we used two cointegration test methods. The first set of tests is 
Pedroni (2004). The second set of test is Kao (1999).  

All the tests involve the null hypothesis of no cointegration and use the residuals derived from 
a panel regression to construct the test statistics and determine the distributions. After appropriate 
standardization, all the test statistics have an asymptotic distribution.  

 
Vector Error Correction Model (VECM): The standard error-correction procedure is a two-

step method. First estimating the long-run model to obtain the estimated residuals. Next, defining 
the lagged residuals from co-integration as the error correction term, the following dynamic error 
correction model is estimated: 

 

5a)

(5b)

(5c) 

(5d) 

 

(5e)

 

(5f)
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(5g)

(5h)

 

where Δ is the first-difference, k is the lag length set at one based on likelihood ratio tests, 
and u is the serially uncorrelated error term. From (5a) to (5h), short-run causality is determined 
by the statistical significance of the partial F-statistic associated with the corresponding right hand 
side variables. Long-run causality is revealed by the statistical significance of the respective error 
correction terms using a t-test. Short-run causality is determined by the statistical significance of 
the F-statistic. The presence (or absence) of long-run causality can be established by examining 
the significance using a t-statistic on the coefficient λ, of the error correction term, εit-1 in 5(a)-
5(h) equations (Badalyan et al., 2014).  

Generalized Methods of Moments (GMM): To avoid the problem of biased estimates 
through a possible correlation between the lagged endogenous variable and the error term the 
study uses the Generalized Method of Moments (GMM) developed by Arellano and Bond (1991) 
and Blundell and Bond (1998). The development and application of GMM estimation for panel 
data has been extremely productive in the last decade (Soto, 2009).  

The motivation using of this methodology is the possibility of the following aspects: I) the time 
series dimension of the data, II) non-observable country specific effects, III) inclusion of lagged 
dependent variable among the explanatory variables, and IV) the possibility that all explanatory 
variables are endogenous. The standard approach on panel data starts with the following process: 

 
 (6)  

 
Where y denotes the PPP of Real GDP, X represents the set of explanatory variables, is a 

non-observable and country specific term,  is a random term and the i and t denotes country 
and time, respectively. 

The dynamic relationship is characterizes by the presence of lagged dependent variable as 
one of the explanatory variables, so the equation (6) written as follows:  

 
 (7) 

 
By taking first differences of equation (7), we eliminate the country-specific effect the non-

observable term 

  (8) 

 
The use of instruments is required to solve the issue of the possible endogeneity of the 

explanatory variables and the correlation between the new error term , and the lagged 
dependent variable, . Under the assumptions that the error term ( ) is not serially 
correlated and the explanatory variables ( ) are weakly exogenous, lagged values of the 
explanatory variables provide valid instruments, as indicated in the following moment conditions: 

 
      (9) 
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      (10) 
 

The condition in the (9) and (10) equations defines GMM-difference estimator. However, 
when the explanatory variables in equation (8) are persistent over time, lagged levels of X and Y 
are weak instruments. The use of weak instruments rises asymptotic variance of the estimator 
and the coefficients can turned to be bias. To avoid this and reduce the potential bias connected 
to GMMD-difference Arellano and Bover (1995) and Blundell and Bond (1997) develop a system 
of regressions in differences and levels. The instruments for the regression in differences are the 
lagged levels of the explanatory variables. These are suitable instruments under an additional 
assumption of no correlation between the differences of these variables and the country-specific 
effect ( .  

   
                                                                                           (11) 

  
 

This leads to additional moment conditions for the regression in levels:  

 
   for s=1   (12) 
   for s=1    (13) 

 
Consistency of the GMM estimators depends on the validity of the above moment conditions 

and is called GMM-system. This can be checked through two specification tests suggested by 
Arellano and Bond (1991), Arellano and Bover (1995) and Blundell and Bond (1997). First, 
Sargan/Hansen test is a test of over-identifying restrictions which tests for overall validity of the 
instruments and the null hypothesis is that all instruments as a group are exogenous. i.e., 
uncorrelated with the error term, and that the excluded instruments are correctly excluded from 
the estimated equation. Second, the Arellano-Bond test, that examines the null hypothesis that 
error term  of the differenced equation is not serially correlated particularly at the second order 
(AR2).  

 
5. Empirical results 
5.1 Panel unit root tests results 

In Table 2 the results of the LLC, IPS, Breitung and Hadri panel unit root tests for each of the 
variable are presented. We have performed each test for the level and first difference for all 
variables. 

In Table 2 for the variables in level form, the null hypothesis is  rejected for the IPS, LLC, 
Breitung tests, while the Hadri test rejects the null hypothesis at the 1% significance level for all 
variables. After taking the first difference, the first three tests reject the null hypothesis almost at 
the 1% significance  
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Table 2. Panel unit root test results 
 

 
 
 

Null: unit root                      Null: No unit root

Methods LLC Breitung t-stat IPS Hadri Z-stat

Heteroscedas
tic consistent 
Z-stat

Variables

Level Y -3.072 -0.522 2.043  6.300*** 4.661***

K 1.435 -0.205 -0.465 7.459*** 5.012***

L -2.034 -0.712 2.454 4.418***  3.076***

IM 5.033 -0.852 -1.652 5.125*** 5.103***

LA -2.812 1.025 -1.566 8.443*** 3.645***

I -3.362  1.607 0.500 7.220*** 4.775***

EBRDI 1.125  0.705 -1.257 3.575***  2.775***

WGI 2.574 0.711 -1.666 2.341***  1.998**

First difference Y -5.952*** -3.396*** -5.229***  0.554  0.272

K -7.251*** -3.045*** -8.978*** 0.541 0.136

L -4.893*** -5.457** -6.211** 0.153  0.259

IM -9.802*** -4.361** -7.128*** 0.089 0.278

LA -5.184** 5.614*** -8.354*** 0.121 -0.214

I -7.312*** -9.616*** -9.617*** 0.012 -0.134

EBRDI -9.165*** -3.762*** -7.728*** 0.840 0.882

WGI -6.380*** -6.876*** -9.088*** 0.890 0.925

*** Indicate that the parameters are significant at the 1% level.

  ** Indicate that the parameters are significant at the 5% level.

Notes: Δ denotes the first difference. The optimal lag length is selected automatically using the Schwarz information
criteria. 

Source: Own elaboration 
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level. Therefore, we can conclude that all variables (in first differences) are stationary and 
integrated of order one or I(1).  

The null hypothesis is that the variable follows a unit root process; except for the Hadri Z-stat 
and the Heteroscedastic. All, other tests assume asymptotic normality. 

 

5.2 Panel cointegration test results  
For the robustness check, this paper used two kinds of panel cointegration tests, i.e. 

Pedroni’s (2004), Kao’s (1999) panel cointegration tests. Table 3 reports the within and between 
dimension results of the panel cointegration tests. As shown in Table 3, the results of Pedroni’s 
(2004) heterogeneous panel tests indicate that the null of no cointegration can be rejected at the 
1% and 5% significance levels except for the panel rho-statistic and the group rho-statistic. 

Table 4 reports the results of Kao’s (1999) residual panel cointegration tests, which reject the 
null of no cointegration at the 5% significance level. We conclude that there is a panel long-run 
equilibrium relationship among variables, meaning that variables move together in the long run.  

Table 3. Pedroni residual cointegration test results (Y as dependent variable) 
 

 
 

Table 4. Kao’s residual cointegration test results (Y as dependent variable) 

 

 
 

Statistics Probability

Within dimension

Panel v-Statistic 2,05** 0.030

Panel rho-Statistic -0.84 1.000

Panel PP-Statistic -2,16*** 0.002

Panel ADF-Statistic -1,89*** 0.001

Between dimension

Group rho-Statistic -0.35 1.000

Group PP-Statistic -2,89*** 0.000

Group ADF-Statistic -3,13*** 0.000

Source: Own elaboration

Notes: The null hypothesisis that the variables are not cointegrated.Under the 

null tests,all  the statistics are distributed as normal(0,1).

*** Indicate that the parameters are significant at the 1% level.

** Indicate that the parameters are significant at the 5 % level

t-statistic  Probability

ADF -1.683** 0.05

Note: The ADF is the residual-based ADF statistic (Kao, 1999).

** Indicates that the parameters are significant at the 5% level.
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5.3 Panel causality results  
The results of the VECM with eight simultaneous equations are presented in Table 5. The 

VECM was used to find out the direction of causality. Both the short-run and long-run Granger-
causality tests for panel as well as diagnostic statistics are shown. We report the results of the 
short-run and long-run. The optimal lag structure of one year is chosen using the Akaike and the 
Schwarz Information Criterions. 

The significance of causality tests are determined by the Wald F-test. According to Table 5 
Eq. (5a) shows that labour force, land, intermediate inputs, infrastructure index and WGI have a 
statistically significant impact in the short- run on agricultural output. On the other hand, the impact 
of the remaining variables is statistically insignificant in the short-run. From Eq. (5b), it appears 
that agricultural output and land has statistically significant impact in the short- run on capital, 
while the impact of other variables is statistically insignificant.  

 

Table 5. Panel causality test results 

 

 
With regard to Eq. (5c), only the impact of land variable is significant in short-run. With respect 

to Eq. (5d), almost all variables except WGI have statistically significant impact. Regarding Eq. 
(5e) agricultural output, capital and land have significant impact on intermediate inputs in short-
run. From Eq. (5f), it is vivid that agricultural output, land EBRD indicator and WGI have significant 
impact on infrastructure index. From (5g) equation, we can see that agricultural output; land 
intermediate inputs have statistically significant impact on EBRD indicator in short- run. In last 
equation, again agricultural output and EBRD indicator have significant impact on WGI. The 
analysis finds the existence of bidirectional causality between agricultural output and land, 
agricultural output and intermediate inputs, agricultural output and infrastructure index, and 
agricultural output and WGI. In addition, bidirectional causality was found between capital and 
land as well as between land and labour, land and intermediate inputs, land and infrastructure 
index and finally land and EBRD indicator. 

The error correction coefficient for agricultural output is (-0.061), it measures the speed of 
adjustment in long run equilibrium. It has negative sign and significant at 1% level and less than 
one. The lagged error  correction terms are negative and significant in all the equations of the 

                               Source of causation(independent variable)

        Short run        Long run

Δ Y ΔK ΔL ΔLA ΔIM ΔI ΔEBRDI ΔWGI ECT1 ECT2 ECT3

Δ Y -

0.968           

(0.38)      

1.386*  

(0.09) 

6.374 ***      

(0.00)         

5.182*           

(0.09) 

5.739**                   

(0.05)                    

0.089       

(0.79) 

3.093** 

(0.05) 

-0.061*** 

(0.00)        

-3.057** 

(0.05)         

2.745        

(0.13)                   

ΔK

9.738***     

(0.00)     -

0.227     

(0.79)          

5.48*** 

(0.01)

0.840             

(0.65)

0.981                      

(0.37)                     

0.250           

(0.61) 

0.186           

(0.82)           

-3.035***        

(0.00)         

-0.211***   

(0.00)           

-1.37        

(0.99)          

ΔL

0.230            

(0.63)          

2.289           

(0.59)          -

5.187*** 

(0.01)

0.771           

(0.87)

0.049                      

(0.82)                  

0.467            

(0.49)                 

0.087           

(0.76)              

-0.018*    

(0.002)          

3.874           

(0.32)           

0.012*** 

(0.00) 

ΔLA

5.665**            

(0.04)        

4.373 **      

(0.05)

4.268**       

(0.02) -

1.191** 

(0.05)

3.194** 

(0.03)

3.771* 

(0.06)

0.723           

(0.54)

2.745***        

(0.00)                   

0.048           

(0.55) 

0.012           

(0.25) 

ΔIM

3.467 *             

(0.06)          

1.214*       

(0.09)

2.113** 

(0.05)

0.856           

(0.88) -

0.02             

(0.88)

1.213     

(0.33)

1.067           

(0.97)

-3.584*** 

(0.00)         

0.013           

(0.15) 

0.063           

(0.61) 

ΔI

6.164*** 

(0.00)           

0.157           

(0.94)          

0.280           

(0.59)      

2.571** 

(0.05)

0.147           

(0.89) -

2.148*           

(0.08) 

2.785** 

(0.05)         

-1.945***    

(0.00)            

0.008           

(0.55)

-1.416  

(0.55)            

ΔEBRDI

5.551*** 

(0.00)           

0.278           

(0.59)

2.252*       

(0.10)           

0.121           

(0.84)

1.46** 

(0.01)

0.374                     

(0.54)                       -

0.128           

(0.72)         

-4.876*** 

(0.00)          

-0.163* 

(0.05)         

-1.657 

(0.59)           

ΔWGI

1.977*          

(0.10)            

0.010         

(0.91)           

1.355           

(0.24)            

1.068           

(0.96)

0.833           

(0.46)

0.921                     

(0.33)           

1.783* 

(0.09)         -

-3.1060**    

(0.04)           

0.027          

(0.84)         

0.013           

(0.77)      

Source: Onw elaboration

Notes : Figures   denote F-s tatis tic va lues . p-va lues  are in parentheses . ECT indicates  the estimated error-correction term.

* Indicate that the parameters  are s igni ficant at the 10% level .

** Indicate that the parameters  are s igni ficant at the 5% level .

***  Indicate that the parameters  are s igni ficant at the 1% level .
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VECM. Therefore, the variables in the system are all endogenous respond to deviations from 
long-run equilibrium. 

 
5.4 Results on dynamic GMM 

After checking the robustness and the problem of facing the endogenity of the variables, we 
have done the estimation of dynamic panel data model. In Table 6 there are presented results of 
dynamic GMM. The initial model (Model 1) is specified as follows. The dependent variable is 
Purchasing Power Parity of Real GDP (Y) and the explanatory (control) variables are the physical 
output (K), the labour force (L), and six infrastructure variables that comprise infrastructure index. 
As institutional quality, variables are highly correlated and to avoid multicollinearity issue we 
proposed three different models. Table 6 summarizes the results for three different model 
specification (Model 1, Model 2and Model 3) for the whole sample. 

 
Table 6. Dynamic GMM results 

 
The results (total sample) shows the difference and system GMM estimation. Based on this 

there is a positive impact of capital, but the statistical significance is associated only with the 
difference GMM estimation in first and second models, exception is only in model 3. The labour 
force has a positive impact on agricultural production in all models but only in first and third models 
in system GMM estimation we can see the statistical significance. Regarding infrastructure index, 
the estimated coefficients are all positive and statistically significant in all models, expect the third 
model. Land and intermediate inputs factors are significant and have positive impact.  In second 
and third models, the institutional quality variables have been included, which are EBRD indicator 
and WGI. These variables have a positive estimated coefficient, and the institution variables are 
significant in both difference and system GMM estimation. After all, the results from table 6 verify 
the significance of the control variables as well as the ones connected to institutional quality. 

 

6. Conclusion 
        In this paper, we have empirically evaluated Cobb-Douglas production function model 

through estimation of dynamic panel data model using difference and system GMM. We have 
also investigated the causal relationships between the studied variables such as agricultural 

Variables Model 1 Model 2 Model 3

Diff Syst Diff Syst Diff Syst

K 0.219*** 0.012 0.224*** 0.016 -0.236*** -0.039*

L 0.227* 0.112** 0.024 0.048 0.014 0.067*

LA 0.241** 0.207** 0.364** 0.217** 0.177*** 0.194**

IM 0.197** 0.161*** 0.193* 0.210** 0.204** 0.229**

I 0.016*** 0.025*** 0.017*** 0.026*** -0.017*** -0.018***

EBRDI - - 0.104 0.121*** - -

WGI - - - - 0.017 0.045***

Number of Oservation 680 900 749 891 749 900

Tests

Hansen 19.39 24.31 22.32 16.32 15.42 15.55

AR(2) 0.129 0.147 0.125 0.085 0.149 0.277

Source: Own elaboration

*, ** and *** indicate s igni ficance at 10%, 5% and 1%

AR (2) and Hansen  va lues  indicate the probabi l i ty (p-va lue)
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output, capital, labour force, land, intermediate inputs, infrastructure and institutional variables in 
transition courtiers. Using panel unit root tests we found out that all variables are non-stationary 
in level but when taking first difference became stationary and integrated of order one or I(1). For 
the robustness check, this paper used two kinds of panel cointegration tests, i.e. Pedroni’s (2004) 
and Kao’s (1999) panel cointegration tests. The tests proved the existence of cointegration. The 
VECM results indicated the existence of bidirectional causality between the explanatory variables. 
All variables denotes the speed of adjustment to long-run equilibrium.  

       The initial estimates of the model verify the infrastructure investment is beneficial for 
agricultural production. According to the results we have obtained we can also say that the state 
of institutions has its impact on agricultural output both in sort and in long – run in transition 
coutries. 
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8. Appendices 
Appendix 1: List of Transition Countries  
 

Table 1.1 List of countries 

 

 
 

 

 

Country Country

1 Albania 19 Moldova

2 Armenia 20 Mongolia

3 Azerbaj 21 Montenegro 

4 Belarus 22 Poland

5 BH 23 Romania

6 Bulgaria 24 Russia

7 China 25 Serbia

8 Croatia 26 Slovak Republic

9 Czech republic 27 Slovenia

10 Estonia 28 Tajikstan

11 Georgia 29 Turkmenistan

12 Hungary 30 Ukraine

13 Kazakhstan 31 Uzbekistan

14 Kosovo

15 Kyrgizstan

16 Latvia

17 Luthiania

18 Macedonia
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Abstract:
Fossil fuel shortage and environmental pollution are considered to be two basic energy 

problems of mankind. Interest of the EU in achieving energy efficiency presents a strategy for 
renewable energy. EU policy in the process of promoting renewable energy focuses also on 
the fuels in the transport sector. Thanks to negative response to the consumption of biofuels 
under the new EC proposal, which wants to achieve that in 2020 the half of the defined 10% 
of biofuels will be second-generation biofuels, produced from waste materials instead of 
agricultural crops. Visegrad countries have good climatic conditions for cultivation of oilseed 
rape. Our article is focused on the area of oilseed rape needed for FAME production taking 
into account percentage of biodiesel in diesel during the period of the years 2005-2012. The
aim of this paper is to analyze the impact on the cultivation area of oilseed rape, under 
conditions we do not take into account foreign trade. Information needed to prepare article 
are derived from the secondary sources. The methodology consist of two parts, where in the 
first part we evaluated development of main indicators and in the second part we calculated 
the  need of oilseed rape area in V4 countries, which is used to produce FAME to ensure the 
domestic need of this biofuel. The paper indicates to the increase in consumption of oilseed 
rape for the FAME production and the associated loss of land needed for the nutrition of the 
population.

Key words:
cultivation area, oilseed rape, yield, FAME, legislation

Introduction 
By accessing the V4 countries into the EU in 2004, they adopted common legislation 

and long-term strategic objectives. The EU’s Renewable Energy Roadmap adopted on the 
basis of the EU energy and climate package specified a 20 percent share of renewable 
energy sources, including 10 percent share in the case of transportation, as well as a 20 
percent increase in energy efficiency and a reduction of greenhouse gas emissions until 
2020. The Member States are responsible and are obligated to create national action plans 
to reach these targets. The regulations which impact the EU biofuels market are the Biofuels 
Directive (2003/30), the EU Climate and Energy Package and the Fuel Quality Directive 
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(2009/30). The Package includes the mandatory goals for 2020, one of which is a 20 percent 
share for renewable energy in the EU total energy mix. Part of this 20 percent share is a 10 
percent minimum target for renewable energy consumed in transport to be achieved by all 
Member States. In the context of biofuel production in the EU has major representation 
production of bio-diesel, on volume basis representing about 70 percent of the total biofuels. 
Market demand for biofuels in the EU is represented mainly by demand of bio-diesel from 
rapeseed. Rapeseed oil forms the major feedstock in the EU and accounts for two thirds of 
total input in biodiesel production. The use of soybean and palm oil is limited by the EU 
biodiesel standard. 

In the V4 countries the most important energy crop is rape. It is used as a basic starting 
material for the production of biofuels, the production of methyl ester of oilseed rape (MERO 
- which at various concentrations into the mix diesel). Sustainability criteria that governments 
of V4 should transport into legislation by the end of 2010 by the producers of energy crops 
should not significantly affect – countries has enough arable land, which can be used for 
biodiesel production.

Slovak Republic

In recent years, growing an oilseed crops in Slovakia is gaining in importance and its 
sowing structure is on the second place, after cereals. Harvested area of oilseeds since 2005 
have significantly increased and in 2009 reached the highest value of 267 700 hectares. 
After this year, there was a decrease of harvested oilseeds area in Slovakia and in 2012 
harvested area decreased to 223 100 hectares. The most grown oilseed crop in our country 
is oilseed rape, which share of total oilseeds is 48%.  Clearly strong fact of oilseed rape is 
the simplicity of its market utilization. Fats sums major factor in the human diet palatability. 5

Hungary

In terms of raw materials and ecological conditions Hungary is less favourable in terms 
of rapeseed for the production of biodiesel. According to the estimates of Ministry of 
Agriculture and Rural Development roughly 300,000 hectares can be used to produce oil 
crops for biodiesel and cracked vegetable oil taking into account the ecological conditions 
and the market of food oil manufacturing. Under average yields 120-130,000 tons of 
biodiesel can be produced each year, just about meeting the expected domestic demand for 
biofuel. If the collection of used cooking oil was more organized another 15- 25,000 tons of 
biodiesel could be produced from the collected amount.6 Regulations for the use of biofuels 
have existed in Hungary since 2005.

Poland

Without a doubt, Poland has the potential to become one of the leading countries within 
the EU, with regard to biofuels production. Having an area of 18.3 million ha devoted to 
agricultural production and industry in addition to important prospects for energy crops grown 
specifically for energy applications. The biofuels sector in Poland is mainly driven by the 
European incentives and directives aiming at considerably increasing biofuels production and 
use. The production of biodiesel fuel from oilseed rape started in Poland in 2004.7

Czech Republic

In the Czech Republic, the introduction of mandatory blending biofuels into the fuel from 
1st of September 2007 resulted in a significant increase in the production of methyl ester 

5
Tibenská, H. (2009): Situation and Outlook Report :Oilseeds

6
Hujber, D. et al., (2009). Country Study on Political Framework and Availability of Biomass.

7
PAIiIZ, (2008). White Paper: THE BIOFUELS SECTOR IN POLAND
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from oilseed rape and thus increased demand for rapeseed. In the Czech Republic, after 
joining the European Union meant a free market for oilseeds and their products and increase 
processing capacity for non-food use of rapid changes in the conditions of previous 
processing and marketing of oil commodities.8 In recent years, were put into operation new 
large-scale production units with modern technology and shut down a number of production 
units, usually with low capacity and outdated technology. This increased production 
capacities and improved the economics of production and its quality. Biofuels can be up to 
covered by domestic production of FAME up the end of 2018, for which has Czech Republic 
necessary production capacities and conditions for the production of rapeseeds. From 2018 
it will be necessary to apply 2nd generation biofuels, hydrogen or electricity from renewable 
sources. 9

Objective and Methodology 

The aim of this paper, based on increasing percentage of FAME in diesel for the period 
2005-2012, is to analyze the impact on the cultivation area of rape in the Visegrad countries, 
under conditions we do not take into account foreign trade. The current blending limits are 
therefore insufficient to allow implementation of the national action plans using biofuels 
blended into diesel. To achieve main objective we stated partial aims, which are evaluation of 
the development of main indicators entering to the relationship needed for our calculations. 
These indicators are harvested area of oilseed rape, yield of oilseed rape from 1ha-1 and
diesel consumption in years 2005-2012. Due to unavailable information about percentage of 
FAME in diesel fuel in Hungary in the period 2005-2012, we just evaluate the development of 
indicators but we could not calculate the area of oilseed rape needed in cultivation conditions 
in Hungary for FAME production. The results of this paper are relevant under the assumption 
that FAME is produced only from the oilseed rape.

The need of oilseed rape area under cultivation, which is used to produce FAME, we 
calculated based on actual average indicators in the Visegrad countries for the chosen 
period 2005 – 2012. To the above calculations we used following indicators: 

- Percentage of biodiesel in the oil

- Yield coefficient of FAME from oilseed rape ( in %)

- Diesel consumption in country in each year (in t-1)

- Average yield from 1 ha-1 of oilseed rape ( in t.ha-1)

To calculate the production of FAME from 1 ha-1 of oilseed rape we used following 
relationship: 

                                   (1)

8
Ministry of Agriculture, (2009). Situation and Outlook Report :Oilseeds.

9
-
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Where: 

- production of FAME from 1 ha-1 of oilseed rape (in t-1)

- average yield from 1 ha-1 of oilseed rape (in t.ha-1)

- yield coefficient of FAME from 1 t-1 10

The consumption of FAME is equal to: 

                              (2)

Where: 

- consumption of FAME in country (in t-1)

- consumption of diesel in country (in t-1)

- percentage of biodiesel in diesel ( in %) 

Under this assumptions, the area of oilseed rape needed in cultivation conditions in 
country for FAME production is calculated as: 

                                    (3)

Where: 

- area of oilseed rape needed (in ha-1)

- detto (2) 

- detto (1)

Estimated need of oilseed rape area in cultivation conditions of Visegrad 
countries by the variable percentage of FAME in diesel

With the increasing claim of lifestyle and nutritional needs of the population from 2005 
significantly increased the need for the production of oilseed rape and with this related 
harvested area of this crop. There also entered the EU policy related to renewable energy 
sources and promoting the use and production of biodiesel from rapeseed. From this fact it is 
clear that to the food use of rape were added  non-food use of oilseed rape as an alternative 
to the reduction of diesel fuel consumption, respectively oil consumption.  Table 1 shows the 
development of the harvested area of oilseed rape in Visegrad countries in the range of 
years 2005-2012. The development of the harvested area of rape is in the reporting period 
growing. The highest increase compared to the base year 2005 was recorded in 2012 in the 
Czech Republic up to 50, 2%. Followed by Hungary with an increase of 35, 2% and Poland 
with 30,9%. The smallest increase in harvested area of oilseed rape from all V4 countries 
was in Slovakia with only about 1%. Since 2005 Slovakia has recorded rapid growth in 
harvested area of rape and with this related growth of oilseed rape production. However, this 
trend continued only until 2009, when harvested area of rape represented 166 476 ha-1 while 

10
Cvengroš, T. (2008). Motorové biopalivá – .
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in 2005 it represented area only 60 000 ha-1. After year 2009 occurred decrease in harvested 
area of oilseed rape, which reached the level of 106 839 ha-1 in 2012 

The highest annual growth of harvested area of oilseed rape was in all V4 countries 
recorded in 2007. In Hungary, the increase amounted to 58, 5%, while in the Czech Republic 
only 15, 4%. In Poland and Slovakia, the annual growth kept at a value of about 26%. After 
2007 annual growth of harvested area in all countries decreased significantly. The most 
obvious reduction was in Hungary.

Tab. 1 Harvested area of oilseed rape (in thousands ha)

2005 2006 2007 2008 2009 2010 2011 2012
Czech Republic 267 292 337 357 355 369 373 401
Base index (%) 100 109,4 126,2 133,7 133 138,2 139,7 150,2
Chain index (%) X 109,4 115,4 105,9 99,4 103,4 101,1 107,5
Hungary 122 142 225 247 261 259 234 165
Base index (%) 100 116,4 184,4 202,5 213,9 212,3 191,8 135,2
Chain index (%) X 116,4 158,5 109,7 105,6 99,2 90,3 70,5
Poland 550 624 797 771 810 946 830 720
Base index (%) 100 113,5 144,9 140,2 147,3 172 150,9 130,9
Chain index (%) X 113,5 127,7 96,7 105,1 116,8 87,7 86,7
Slovakia 106 123 154 163 166 164 144 107
Base index (%) 100 115,4 144,8 153,4 157 154 135 101
Chain index (%) X 115,4 125,6 105,9 102,2 98,5 87,6 74,4

Source: Authors own processing based on FAOSTAT data

Figure 1 shows the fluctuating trend in production of oilseed rape in the V4 countries. 
The highest increase in production of oilseed rape was recorded in Hungary in 2008 by 131 
% increase compared to the base year 2005. After this year there was a decline in 
production in Hungary. Appreciable increase in production occurred in the same year in 
Slovakia, where the production of oilseed rape increased by 80, 6% (189 000 tons) 
compared to 2005, due the highest hectare yield of rape in a given period, 2,61 t. ha-1. In all 
countries, there was an overall increase in production of oilseed rape, most markedly seen in 
Hungary and the Czech Republic amounting to more than 44% compared to the baseline 
period. The only country showing a decrease in the total production of rape compared to the 
base year was Slovakia, which fell by 9, 5%.

Fig. 1 Production of oilseed rape (base index in %)

Source: Authors own processing based on FAOSTAT data
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Demonstrably the highest annual growth of rape production was reported in Hungary in 
2007 with an increase of 43, 8% compared to the last year. The year 2007 was characterized 
by highest annual growth of oilseed rape production also in the Czech Republic (17.3%) and 
Poland (28.9%). In 2010, in all countries was significant annual decline in production of 
oilseed rape, due to climatic conditions in a given year. Climatic conditions in 2010 were 
unfavourable for farmers. The weather was full of extremes of hot and dry periods alternated 
with wet and cold.

By middle of the May 2010, farmers were not allowed to enter the fields. Crops were 
covered by water and destroyed by hail. This reflected in the relatively low yield per hectare, 
of which the lowest was in Slovakia, 1.97 t ha-1.In  the following year occurred in the Czech 
Republic and Slovakia annual increase in production, but in Poland and Hungary continued 
decline in production. The year 2011 was despite weather in Slovakia and the Czech 
Republic in terms of harvest good and showed a positive increase in the harvested yield of 
one hectare. The weather in 2012 was not favourable for the farmers in Slovakia and the 
Czech Republic and reflected in the decline in yields per hectare, which in Slovakia reached 
a level of only1.99 t.h-1and in the Czech Republic about 2.76 t. ha-1. The lack of rain has 
caused great losses. In general, however, after averaging yields per hectare in individual V4 
countries we found that the highest hectare yield of oilseed rape is the lowest in the Czech 
Republic and Slovakia. The average values of all countries are kept above 2.2 t. ha-1, which 
shows the appropriate conditions for the cultivation of oilseed rape.

Tab.2 Hectare yield of oilseed rape (in t.ha-1)

2005 2006 2007 2008 2009 2010 2011 2012

Czech Republic 2,88 3,01 3,06 2,94 3,18 2,83 2,8 2,76 2,93

Hungary 2,31 2,38 2,16 2,65 2,22 2,05 2,25 2,51 2,32

Poland 2,63 2,65 2,67 2,73 3,08 2,36 2,24 2,59 2,62

Slovakia 2,21 2,12 2,09 2,61 2,32 1,97 2,31 1,99 2,20

Source: Authors own processing based on FAOSTAT data

Table 3 shows that diesel consumption in the V4 countries reported in the 2008 growing 
trend and after this year shows a decline in consumption, especially in the Czech Republic. 
This trend is caused by the onset of the economic crisis which has resulted in decrease in 
production in the evaluated countries and which had an impact on fuel consumption, as is 
shown in Table 3. In general we explore increase in diesel consumption compared to base 
period.

Tab. 3 Diesel consumption (in thousand tonnes)

2005 2006 2007 2008 2009 2010 2011 2012
Czech 
Republic 3 772,3 3 992,1 4 157,5 4 205,6 4 065,9 3 910,9 3 918,8 3 923,3

Hungary 2 580,1 2 840,3 2 860,0 2 895,1 2 852,0 2 719,5 2 676,4 2 456,7

Poland 9 582,5 10069,2 11065,2 11650,3 11696,4 12578,6 12994,6 12513,1

Slovakia 1 112,8 1 155,8 1 306,4 1 412,0 1 241,9 1 532,9 1 496,0 1 457,7

Source: Authors own processing based on Eurostat data
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In the Table 4 we can see gradual increase in the proportion of FAME in diesel, which is 
caused by approximation of the EU policy on renewable energy sources in the National 
Action Plan of the countries. All countries showed a significant increase of concentration of 
biodiesel in diesel fuel. The lowest proportion was in the Czech Republic and Poland in 2005, 
about 0.1% while in Slovakia in that year was this share about 1.46%. In 2012, these values 
exceeded the 5% in the Czech Republic and in Poland to the value of 6.5%. This increase of 
blending mandate significantly affected the use of oilseed rape for non-food purposes and to 
use of growing area of oilseed rape for FAME production.

Tab. 4 Ratio of FAME in diesel (in %)

2005 2006 2007 2008 2009 2010 2011 2012
Czech 
republic11 0,1 0,6 0,8 2,1 3,5 5,2 6 6,7

Poland12 0,13 0,32 0,25 2,63 3,39 5,75 6,2 6,65

Slovakia13 1,46 1,04 3,81 4,39 4,75 4,85 5,42 5,24

Source: Authors own processing 

Chart 2 point to that a gradual increase in the percentage of FAME in diesel leads to 
increasing share of necessary oilseed rape area for the FAME production of the total arable 
land. The proportion of biodiesel in diesel fuel in Czech Republic was in the year 2005, only 
0.1% and in 2012 was this value at the level of 6.7%
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Fig.2 The ratio of arable land to the harvested area of oilseed rape and land needed to 
produce FAME in Czech Republic (in ha)

Source: Authors own processing and calculation

If we value the percentage increase of the sowing of oilseed rape for the production of 
FAME in the Czech Republic of the total agricultural area, so we can say that in 2005 the 
need for facilities for the production of oilseed rape of FAME represented 0.14% of the arable 

11
Ministry of Industry and Trade, (2012). 

12
Ministry of Economy. (2010). NATIONAL RENEWABLE ENERGY ACTION PLAN

13
Report on the use of bio-components in motor fuels in 2008 the Ordinance of the Government no. 246/2006  

97



land, and in 2012 this share increased to 10.56% . In view between the required area of 
oilseed rape for the production of FAME and areas for the oilseed rape, we can conclude that 
the recorded rapid growth until 2012, when the share at 6.7% FAME in diesel accounted for 
83.2% of the harvested area. Compared with 2005, when the figure was only 1.7% of 
harvested area of oilseed rape. We note, therefore, the rapid demand for land to be used for 
growing crops for biofuel production. Growth of harvested area for oilseed rape and growth
needs of the area of oilseed rape for biodiesel production is disproportionate, as evidenced 
by the increasing share of the use of oilseed rape for non-food purposes. Poland is among 
the three countries, the country with the largest area of arable land and with the largest
populations. See. Fig.3. We see the greatest increase in consumption area of oilseed rape 
for biodiesel production in 2012 compared to the baseline year. When the percentage of 
FAME in diesel production was only 0.13% in 2005, the area needed to produce FAME of 
total area of 16 584.7 ha-1 from the total harvested area of oilseed rape which was 550 000 
ha-1 (3 %). In 2012, the given ratio between required area for oilseed rape and of the total 
harvested area of oilseed rape with the mixing mandate 6.65% of FAME in diesel increased 
to 156%. For these calculations, it is apparent that for covering the domestic needs it is 
necessary to increase the harvested area by 56% of the area from 720 000 ha-1 to 1 124 938 
ha-1.  From the area of the total arable land for the production of FAME in 2005 was the need 
sowing only 0.13% but and in 2012 it was already 10.3%. The main driver of biodiesel 
production in Poland is currently the EU legislation, and large quantities of agricultural 
wasteland. Despite the good conditions of cultivation of oilseed rape in Poland is significant 
predominance of production and consumption of bioethanol.

Fig.3 The ratio of arable land to the harvested area of oilseed rape and land 
needed to produce FAME in Poland (in ha)
Source: Authors own processing and calculation

From the following Figure 4  is clear that the need of  harvested area for oilseed rape for 
the production of FAME in Slovakia has increased considerably. It is a consequence of the 
approximation of EU policy on the addition of a higher proportion of FAME in diesel fuel. 
Harvested area of oilseed  rape shows an increase to 2009 and beyond this year has been in 
decline of harvested area. While in 2005 the total harvested t area of oilseed rape was 106 
000 ha-1 and with the proportion of FAME in diesel accounted for 1.46% the area required to 
produce FAME was approximately 24.3% (25 740 ha-1) but in the year 2012 has this area 
exceeded the harvested area of oilseed rape in a given year by 25% (about 134 396 ha-1), 
assuming that the only additive for the diesel was FAME. In Slovakia there was a significant 
decline in production of oilseed rape for food purposes and a significant increase of the crop  
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for technical purposes. This phenomenon was caused by the departure of the largest Slovak 
processor and producer of oil Palma Group –Bratislava to date 1.1.2012. Slovakia currently 
imports 95% rapeseed oil for food purposes. This is connected with the sales conditions for 
producers, which narrowed the sale for the production of FAME.

Fig. 4 The ratio of arable land to the harvested area of oilseed rape and land needed to 
produce FAME in Slovakia (in ha)

Source: Authors own processing and calculation

Conclusions

During the examining process of the impact of FAME production of oilseed rape, as an 
only alternative crop entering to the biofuel production process, on field of sown area of 
oilseed rape to the total arable land in the V4 countries, we found that increasing the 
percentage of FAME in diesel has a significant impact on the demand for land used for non-
food purposes. However, due to unavailable info about percentage ratio of FAME in diesel in 
Hungary, we analysed the effects of only three Visegrad countries.

When assessing V4 countries, we can say that most diesel consumption in m3 per 
capita is in the Czech Republic with value 0,439 m3, 0,395 m3 is consumed in Poland and the 
lowest amount of diesel consumption per capita was in Slovak Republic with the value 0,326 
m3 in 2012.

When calculating land charge of the land used for production of FAME, we evaluated 
the results of calculation of  average values of oilseed rape yield  from last five years, which 
has a higher ability to notice, as the fluctuating average yield of each year of the reporting 
period.

If we evaluate the need of the area for the production of FAME per capita, we can 
conclude that the largest area of 301 m2 need Polish farmers, followed by Czech farmers 
with area about 298 m2 and a minimum area for FAME production need  Slovak farmers, 
approximately about 220 m2. This relationship is dependent on appropriate hectare yield of 
oilseed and the percentage of FAME in diesel fuel.

Evaluating the impact of change of blending mandate about 1% (+ / -) on arable land 
can be stated that in the Czech Republic this change causes is an increase, respectively, 
decrease about 46 811 ha-1, in Poland this change reflected in change of 168 513 ha-1 and in 
Slovak Republic  change represents about   22 760 ha-1. That change converted per capita is 
44,5 meters square in Czech Republic, 45,2 m2 in Poland and 42,1 m2 in Slovakia.

If we evaluate the needed of sown oilseed rape area assuming that FAME in 
Visegrad countries is produced only from oilseed rape, we can maintain that in 2012 with the 
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proportion of FAME in diesel 6.7% , Czech Republic needs about 313 633 ha -1 of oilseed 
rape area, which is 9. 9% of the arable land. Slovak Republic with  mandate about 5.24% 
suffice 119 398 ha-1 of  oilseed rape, which represents 8.6% of arable land, and the largest 
area of 1 120 611 ha-1, 10.1% of arable land would need to be grown by Polish farmers  to 
satisfy need of addition of FAME in diesel at ratio 6.65%. Above mentoined consideration is 
based on the use of countries own resources of arable land.
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Abstract:
This paper sets to assess the role of coffee in socioeconomic development and regional 

development in the East African Region of Uganda.  This is because Uganda and the region 
at large depend on agriculture which employs over 60 % of the population hence basic 
source of incomes for households. This paper draws its recommendations that should help 
the government of Uganda in both policy formulation and implementation to improve coffee 
production potential of the region to develop Uganda into a middle income economy. The 
outcomes of this analysis can be used by the stakeholders involved in policy-making for the 
coffee and agricultural sector in Uganda.
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Introduction
Coffee is one of the most traded commodities on the world, the production-consumer 

model allows to understand the relationship between developed and developing countries. 
The most production of coffee takes place in the southern hemisphere, while processing and 
in particular the consumption of coffee from an ethnocentric point of view traditionally took 
place in the markets of Europe and North America. Immersion in the ancient history of the 
coffee industry is however found that it was in many cases quite differently, and coffee, for 
example in Ethiopia was traditional beverage for centuries. On the other hand, has been 
introduced into most coffee producing countries by the colonial government, thus the 
relationship of the countries of export coffee consumption of this commodity can vary 
considerably. This could be dependent on climatic conditions, the existence of substitutes or 
long-rooted traditions in producing countries. Together with continuous development and 
increasing incomes of the population (growth of living standards), are also changing habits of
the population of, especially in the developing countries. These are largely influenced by 
economic and the social impact of globalization, such as where people in developing 
countries take on patterns of values, behavior and lifestyles of other countries.

Coffee trading on commodity exchanges is characterized by considerable uncertainty 
among the selling and buying side, if only because it is traded futures contracts. They allow 
selling or buying a coffee before its own production (for an agreed price at a specified 
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quality), quantity and the arranged time and place of delivery. This kind of trading is therefore 
influenced by how many internal and especially many erratic external market factors on 
which may at one time farmer or merchant immediately gain or lose. This is due to significant 
price volatility in these markets, which until 1989 coordinated the International Coffee 
Agreement. Member countries of the International Coffee Organization (ICO), however, have 
failed to agree on the fate of this Agreement, and therefore, in the last 20 years there has 
been monitored considerable volatility in prices.

Uganda is one of the world's major coffee producers. It is also grown in different 
highland areas of the country, most notably on the slopes of Mount Elgon on the border with 
Kenya and on the slopes of the Mount Rwenzori, popularly known as the 'mountains of the 
moon' on the border with the Democratic Republic of the Congo. Some coffee is also grown 
in the West Nile region in north western part of the country. 

Dicum & Luttinger (1999), Siqueira, and Haloysio S (2012), Bradford L. Barham (2011),
argue that coffee if well priced, has the potential to improve household productivity hence 
regional development. In Uganda, it employs over five million people both at the farms, and 
post harvesting processes, and remains a main source of income for the rural poor in over 30 
Districts.

Benedict Y, Imbun (2014), Manrique , Oscar, Rosique G, Javier (2014), Gary McMahon 
(1989),  recognise the role of coffee production in the socioeconomic develoment at 
household level. It was found out that coffee had a significant positive impact on the 
economy, and the quality of life.

Whilst the economy as a whole has expanded and improved in recent years, coffee 
remains of vital importance, earning on average just short of 60 % of annual export revenues 
during the period 1993 to 2000. It is estimated that as much as 20 % of the entire population 
earn all or a large part of their cash income from coffee.

Uganda also produces excellent wet-processed Arabica, with virtually all grown by 
villagers on small plots. Coffees marketed as 'Wugar' (Washed Uganda Arabica) or 'Drugar' 
(Dry Uganda Arabica) are grown on mountains bordering the Democratic Republic of Congo, 
along the Uganda's western border. The more demanded Bugisu is from the western slopes 
of Mount Elgon on the Kenya border. Bugisu is another typically winy, fruit-toned African 
coffee, usually a rougher version of Kenya but has excellent potential. Therefore, a coffee 
production plays a very important role since all these process employ both women and men.

Following decades of total state control of the sector, the coffee industry was fully 
liberalised between 1991 and 1992 and is currently entirely in private hands. However, 
export quality control remains the responsibility of the Uganda Coffee Development Authority 
(UCDA) that grades, liquors and classifies all export shipments.

In Uganda coffee is the main cash crop and plays a leading role in the economy of 
Uganda, (contributing between 20 – 30 % of the foreign exchange earnings). Coffee is 
mainly cultivated in the central and southern districts (57 %), Eastern Uganda (24 %) and 
Western Kassese (9 %) and to a lesser extent, in non-traditional areas like Mpigi, Wakiso, 
and Rakai (10 %). The major coffee growing areas are the districts of greater Masaka, 
Kassese, Mbale, Kamuli, and so many others (UCMB 2007).

Tab. 1: Coffee production, and export in Uganda (2004 – 2010)

Year Production(tones) Export (tones)

2004 170,081 159,983

2005 158100 142513

2006 133310 126887

2007 175346 164540

2008 218781 200640

2009 196055 181324

102



2010 166925 159433

Source: Uganda Coffee Development Authority monthly reports (various issues)

Objective and methods
Descriptive analysis of contribution of coffee in regional development and the 

socioeconomic development characteristics in the coffee sector of Uganda 

The economic structure of Uganda, like other East African economies, is dominated by 
the agricultural sector. It is the main foreign exchange earner and also one of the largest 
employers. However, other sectors have in the recent past come up at a high gear. The 
services sector includes the public sector has been one of the fastest growing; the services 
sector contributes substantially to the country’s GDP. Between 1997 and 2007, the services 
sector grew on average by 7.7 percent in Uganda World Bank (2008), the highest growth 
rate in the region.  The manufacturing sector accounts for a low percentage of GDP 
compared to the service sector and agriculture sector. The manufacturing sector has 
registered modest growth during the last decade, for instance, the sector grew on average by 
6.8 percent between 1997 and 2007 World Bank (2008).

Growth in output was largely driven by strong growth in the mining, construction and 
telecommunication sectors. The recovery in output was largely attributed to a rebound in 
domestic demand, increased consumer spending and an expansion in credit extended to the 
private sector. There was a particularly strong demand for credit, which was channeled into 
investments in real estate, agriculture, trade, transport and telecommunications. In nominal 
terms, GDP measured at market prices is estimated to have increased to U Sh 39 051 billion 
(US$ 15.564 billion1) during 2010/11, up from U Sh 34 908 billion (US$ 13.913 billion) in the 
previous year.
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Figure 1: GDP contribution by sector in Uganda 
Source: Ministry of Finance, Planning and Economic Development (MFPED), 2012

Coffee continues to play a leading role in the economy of Uganda, contributing 18 % of 
the export earnings between 2000 and 2010, despite the vigorous efforts by Government to 
diversify the economy. Though large scale coffee producers are gradually emerging, the 
coffee sub – sector is almost entirely dependent on about 500 000 smallholder farmers that 
have over 3 millions of people employed in the sector. The livelihood of over 3 million
Ugandans is dependent on coffee production.

Over 95 % of the total annual coffee production is exported as green beans. Secondary 
processing, also known as export grading, transforms the clean coffee into the various coffee 
grades that meet the international standards. 
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Since 1993, producer prices of coffee in Uganda follow export price trends very closely. 
Producers received 50 – 70 % of the export price for green beans. Uganda liberalized its 
domestic Robusta coffee market in 1992 and since then farmers have been free to decide 
how and to whom to sell their coffee. 

The report for the coffee year 2014/15. 224,803 60 Kg bags of coffee worth US $29.78 
million were exported in December 2014 at an average weighted price of US $ 2.21 /kilo.  

Farm-gate prices for Robusta Kiboko averaged Shs. 2,100/= per kilo; green beans 
Shs.4,200 per Kg and Arabica parchment  Shs.6,250 per kilo, UCDA (2014).

Tab. 2: Comparative Coffee Export Performance – 60-kilo bags;US$

Coffee Year 
2014/15 2013/14

Quantity Value $ Quantity Value US$

Grand Total 674,189 89,941,011 731,671 74,605,617

Total 
Robusta 508,036 58,104,491 544,271 53,436,147

Total 
Arabica 166,153 31,836,520 187,400 21,169,470

Source: Uganda Coffee Development (UCDA) Authority monthly reports (various 
issues), Ministry of Agriculture, Animal Industry and Fisheries (MAAIF), 2011 

Agriculture is arguably the most important sector of the Ugandan economy MAAIF 
(2010). It contributes up to nearly 20 % of GDP, accounts for 48 % of exports UBOS (2008) 
and provides a large proportion of the raw materials for industry. Food processing alone 
accounts for 40 % of total manufacturing. The sector employs 66 % of the population aged 
10 years and older UBOS (2012). Agriculture is the key determinant in the country’s efforts to 
reduce poverty in the immediate years ahead. Because more than two-thirds of Ugandans 
work is agriculture, development of the Ugandan economy is closely linked to transformation 
of the agricultural sector. Agriculture in Uganda is still characterized by low productivity, 
mainly as a result of poor inputs, undeveloped value chains, and low public and private 
investment in the sector Ssewanyana, Matovu and Twinmukye (2011).

Figure 2: Growth rates of gross domestic product (GDP) in Uganda (1999-2011)
Source: International Monetary Fund, World Economic Outlook, 2011 

Agriculture exerts considerable influence on overall GDP Growth. While the share of 
agriculture in GDP has declined as industry has grown (evidence of structural transformation 
of the economy), it still made up 21 % of the observed growth between 2001 – 2005 and also 
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accounts for a significant proportion of growth indirectly through forward and backward 
linkages with the service and industrial sectors World Bank (2006).

In Uganda, poverty eradication is also linked to improvement in agricultural production.  
Household surveys for the years 1992, 1999, 2002 and 2005 indicate that national poverty 
fell from about 60 % in 1992 to 34 % in 1999, rising again to 38 % in 2002 and falling to 31 %
in 2005.

Cash crops include coffee, tea, cotton and tobacco which are classified as the traditional 
exports of Uganda. Coffee is by far the most important cash crop in terms of production and 
export earnings. Over the period of 2008 – 2011, the quantity of coffee produced declined 
considerably, see Table 3. Tea also performed poorly with a marked decline (28.4 %) in
2011. Tobacco continued to register high procurement increments from 2009 although there 
was minimal increase 4.8 % in 2011.

Tab. 3: Production of cash crops, 2008-2011 (000 tonnes)

Coffee 
Year 

2014/15 2013/14

Quantity Value $ Quantity Value $

Grand
Total 

674,189 89,941,011 731,671 74,605,617

Total 
Robusta 508,036 58,104,491 544,271 53,436,147

Total 
Arabica 166,153 31,836,520 187,400 21,169,470

Source: Ministry of Agriculture, Animal Industry and Fisheries (MAAIF), 2011

Results and discussion
Uganda’s coffee industry went through the typical ups and downs of many African 

commodity subsectors Baffes (2006). The first coffee-related institution, the Coffee Industry 
Board, was established in 1930 to address quality control issues. Kline, Patrick (2014),
assert that policie play an important role in stabilising any economy.

Both internal and export marketing are regulated through the Coffee Regulations, 1994, 
a statutory instrument (Supplement No. 30 dated 16th November, 1994), which stipulate the 
requirements which have to be met including minimum standards of coffee traded at all post-
harvest levels within the coffee supply chain Uganda Gazette (1994). The Regulations 
provide for registration of players dealing in internal and export marketing of the coffee, 
inspection and quality control including issuance of quality certificates, grade analysis, mode 
of coffee export sales, publication of indicative prices of various grades of coffee to all sector 
participants, repatriation of foreign exchange, books, records and accounts, administrative 
guidelines, offences, penalties as well as arbitration in case of disputes between the sellers 
and buyers. It also provides for amendments in case the Regulations need revision UCDA 
(2012). 

In order to decentralize operations at the district and lower levels, a Memorandum of 
Understanding (MOU) between Uganda Coffee Development Authority (UCDA) and local 
governments was signed in 1998 to allow local councils to collect registration fees from 
coffee buying stores the proceeds of which would be utilized to develop coffee at the grass 
root. The local councils are obligated to notify UCDA the number of buying stores registered 
in a particular year. 

Consistent with its commitment to all liberal trade policy, Uganda has emphasized that 
coffee export sector remains as open as possible. Uganda has no coffee export taxes, 
charges or levies except the 1 % fee on all coffee exports paid to UCDA. Given this 
observation, it is imperative to argue that exporters of Uganda’s coffee grain are largely 
regulated by the importing countries. 
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Of relevance to coffee production is the exchange rate policy addressed by Bank of 
Uganda (BOU). The BOU continued to pursue a flexible exchange rate policy regime, 
whereby it intervenes in the foreign exchange market primarily to dampen short term volatility 
in the exchange rate BOU (2011). Dampening short term volatility is important to avoid its 
possible adverse impact on trade. Net sales of foreign exchange amounted to US$ 37.7 
million over the review period. Overall the shilling depreciated against the US dollar by 5.1 %
in 2009/10, from an average rate of U Sh 1,903.03 per US$ in 2008/09 to U Shs 2028.88 per 
US$.

Conclusion 
Given that coffee is a relatively high value crop, the price gaps, although negative, do not 

seem to be excessive in most years. Consequently the implied negative rates of protection 
have been relatively low, especially in recent years. These levels of taxation represent a 
market development gap rather than policy or regulatory constraints.  This is expected since 
the coffee industry in Uganda has undergone major reforms since the early 1990s.  

Entrepreneurial activity increased enormously as the number of active exporters 
increased substantially. Thousands of small traders have entered the industry and 
contributed to competition in the market. Most importantly, the poverty reduction impact on 
households in the coffee-growing regions is well documented Baffes (2006), Haloysio M, and 
Siqueira, (2012).

However, the sector faces a major challenge; Lack of agricultural finance. The ability of 
agricultural enterprises and rural households to invest in the long-term and make calculated 
decisions for risky income flows is partly shaped by the availability of financial services.
Despite some development of financial services in Uganda, the majority of smallholders 
remain without access to the services they need to compete in the market and to improve 
their livelihoods. Access to financial services, in particular savings and credit products, would 
expand their opportunities for more efficient technology adoption and resource allocation. 

The Government of Uganda has been successful in providing an enabling in regulating 
the Coffee sector to produce and trade competitively through the successive policy measures 
taken.  However, there are several issues that need to be addressed to further improve the 
market efficiency and reduce the disincentives frequently facing producers. 

The high percentage distribution of marginal and small growers across all regions is the 
main reason for heterogeneous quality of the final produce, which the exporters are forced to 
blend to prepare desired lot sizes. In many coffee countries like Brazil, Kenya, Vietnam 
cooperatives of small growers are functioning effectively to produce of product of uniform 
quality. Government should actively encourage growers’ cooperatives and provide incentives 
for establishment of community processing, drying, storage facilities for improving the overall 
quality of coffee from the marginal and small grower sectors.

The underlying causes of the market development gaps leading to deviation of market 
access costs from the observed difference between producers’ price and the reference price 
may include high transportation costs between Western Uganda and Kampala resulting from 
poor infrastructure and high fuel costs, high processing costs and inefficiencies in the 
marketing chain of coffee that result in excessive profit margins at times and imperfect price 
transmission at others.  Addressing these factors will reduce the level of taxation to coffee 
producers. In particular, improving transportation infrastructure will not only improve incomes 
of coffee growers but also to producers of other commodities as well. 

The Government of Uganda will need to consider prioritizing the Agriculture sector and 
put a side special dedicated funds which can be utilized by both household and large scale 
farmers as loans or donations, which will help in the increase of acreage of coffee 
production.
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Abstract
We investigated the Slovak regional economy structural changes, development and factors 
of regional economic specialisation and concentration of sectors with a focus on regional 
agriculture development after the Slovak accession to the EU. Specialization and sector 
concentration were quantified by Herfindahl and Entropy indices. We estimated regional 
agricultural production specialization and agricultural sectors concentration trends. 
Econometric  panel models were applied to investigate  the impact of selected factors, 
including Common Agricultural  Policy (CAP) instruments  on regional agriculture
specialisation. We used yearly data of selected indicators of agriculture (IL MPRV SR, 2014) 
and regional indicators of climatic conditions. Significant changes in specialisation have 
occurred in regional agriculture. The share of crop production has been steadily growing at 
the expense of animal production. The concentration of both, crop and animal production has 
increasing trend. Provision of the LFA payments had positive effects on the Slovak regional 
crop and animal production diversification. The CNDP investment support per ha of UAA in 
Slovakia supported regional crop production diversification. The SAPS per ha of the UAA 
contributed to animal production specialization.
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Introduction
The accession of Slovakia into the EU single market led to changes in the economy structure 
and reallocation of economic activities. Traditional trade theory suggests country 
specialisation in activities, in which it has a comparative advantage and predict a monotonic 
relationship between income and economy diversification. There is insufficient empirical 
evidence on specialization and sector concentration pattern in the New Member States as a
result of the EU integration. Most of the studies analyse industry specialisation and 
concentration patterns. Moreover, finding on sector concentration development in the New 
Member States differ by studies. Midelfart-Knarvik et al. (2000), Landesmann (2003) 
indicated Slovakia before the accession to the EU, together with Hungary, the Czech 
Republic, Estonia and Poland as countries specialized in technology-intensive industries.

Studies on agricultural production specialisation and concentration trends are rare. 
Agricultural specialization and  farm diversification in   50  states of  the USA using
diversification indices studied Tauer (1992). Concentration of agri-food activities in Canada 
in the years 1996-2000 analysed Sparling - Duren (2002). They found interlinked factors 
affecting location and concentration of industries. Concentration and specialization of 
agricultural production in the EU in between 1983-1995 analysed Daniel (2003). She found
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that the Common Agricultural Policy (CAP) support reduces comparative advantage effect, 
by allowing crop production in less competitive conditions. Subsidized products are more 
sensitive to economic openness and their production is more dispersed throughout the 
country. Increasing openness of markets can enhance subnational concentration of 
production. Impact of the Common Agricultural Policy instruments on farm income 
concentration analysed Severini - Tantari (2013). They found that the direct payments and 
the agricultural revenue in Italy are very concentrated and direct payments would enable to 
reduce revenue concentration. Impact assessment of the SR accession to the EU on the 
Slovak agriculture assessed e.g. Blaas (2008); Varoš ák (2008); Grznár - Szabo (2012).  

There are several studies on regional and spatial developments of selected agricultural 
commodities production in the EU using different methods. Elhorst and Strijker (2003) 
analysed the post-war period of wheat and tobacco regional spatial concentration in the EC-
9. Factors affecting changes in structure of the EU agriculture investigated SASSPO 
(Brouwer, 2006). They found that biophysical and climatic conditions have a major impact 
on agricultural production, but important factors were also access to markets, logistics and 
transportation infrastructure. Factors of regional dynamic and spatial distribution of 
agricultural production in France analysed Arfa et al. (2011). The Alterra study identified 
regions in Europe that could remain agricultural due to climate change and assessed impact 
of scenarios on wheat, potato and dairy farming (Hermans – Verhagen, 2008). The impact 
of climate change on agricultural production analysed in marginal areas of the EU Mestre-
Sanchis - Feijóo-Bello (2009). Adaptation of crop production to climate change in 26 
countries of Europe addressed Olesen et al. (2011). Their results suggest that farmers 
across Europe can adapt to climate change, they are altering the timing of cultivation and 
selection of individual crop varieties. Climate change risk and potential adaptation options at 
the national level in agriculture are discussing in the OECD (2015),  

The goal of our study was to investigate the Slovak regional economy structural 
changes, development and factors of regional economic specialisation and concentration of 
sectors with a focus on regional crop and animal productions. 

Methodology and data 

 
We used yearly data on NUTS II (4 regions), NUTS III (8 regions) and NUTS IV (79 regions) 
levels regional agricultural indicators of period 1997-2012 from Information letters of MPRV 
SR (2014) and data on regional climatic conditions (SHMU SR, 2015). 

Specialization of regional economies and concentration of industries in the regions were 
assessed by the Herfindal (H) (Eq. 1) and Entropy indices (Eq. 2).  

 (1)

  (2)

Where:  
Hj and SPECj index of specialization; Hi and CONCi index of concentration; Eij employment in 
economic activity i in region j; Ej = i Eij total employment in all economic activities in the 
region j; Ei = j Eij total employment in all regions in the economic activity i; ln natural 
logarithm. 

The effect of selected factors on regional crop and animal production specialization (Eq. 
3) we estimated using linear panel models of yearly data (IL MPaRV, SHMU) 2004-2012. 
The dependent variable - regional crop and animal production specialization was expressed 
by Herfindahl index. 
 

H = (PRTVO; PRUZVO; TRRV; TRZV; CRV; CZV; POP; PLP, LP; INFR; SINV; SNEINV; 
LFA; SAPS; DNPP; SINV_1; SNEINV_1; LFA_1;SAPS_1;DNPP_1; HRV_1; HZV_1)  (3) 
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Where: 
H Herfindahl index of regional crop production (animal production) specialization (Eq. 
1)  
PRTV average regional annual temperature in growing season, ° C; 
PRUZVO average regional annual rainfall in growing season, mm; 
TRRV plant production receipts per ha of arable land; 
TRZV animal production receipts per ha of utilized agricultural area (UAA); 
CRV seeds costs per ha of arable land; 
CZV livestock feed costs per large animal unit (LU); 
POP share of arable land; 
PLP share of meadows and pasture; 
LP  agricultural land price tiers, 1-20; 
INFR  density of the road network in km per km2, market access; 
SINV  investment support per ha of UAA; 
SNEINV  non-investment support per ha of UAA; 
LFA  less favoured areas payments per ha of UAA; 
SAPS  single area payment per ha of UAA; 
DNPP  complementary national direct payments per ha of UAA; 
SINV_1  investment support per ha of UAA with one year lag; 
SNEINV_1 non-investment support per ha of UAA with one year lag; 
LFA_1  less favoured areas (LFA) payments per ha of UAA with one year lag; 
SAPS_1 single area payment per ha of UAA with one year lag; 
DNPP_1 complementary national direct payments per ha of UAA with one year lag; 
HRV_1  regional commodity specialization of crop production with one year lag; 
HZV_1  regional commodity specialization of animal production with one year lag. 
 

Model parameters estimation and econometric verification was done in Gretl. 
Assumption of homoscedasticity was tested using White's test (White, 1980). Presence of 
autocorrelation was detected by Durbin - Watson test (Durbin - Watson, 1950). 
Multicollinearity was diagnosed by the variance inflation factor VIF. We applied weighted 
least squares (WLS) method - a special case of Generalised method of least squares (GLS). 

Results and Discussion 

The Slovak economy (NUTS I) specialization (Herfindahl index) has been slightly declining, 
while sector concentration has been increasing over period of 1995-2010. Significant 
changes were observed in the Slovak agriculture over the period 1997-2012. Gross 
agricultural output (GAO) of the Slovakia, as well as regional GAO fall down and their 
structure has changed in favour of crop production. The GAO in the Slovakia was relatively 
evenly spread, with slightly growing concentration (Fig. 1). 

 

 
Fig. 1 Development of GAO regional concentration (in constant 1997 prices), 

Herfindahl index, 1997-2012 
Source: Own calculation based on SO SR data 
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At the regional level, GAO specialization has been increasing especially in Žilina region 

with prevailing animal production. GAO diversification growth was observed in Nitra and 
Košice NUTS III regions (Fig. 2). 

The highest concentration of harvested areas of vegetables (Banská Bystrica region) 
and sugar beets (Trnava and Nitra regions) were observed in 1997. Animal production in the 
period 1997-2012 was evenly regionally distributed. There was significantly growing 
concentration of poultry and pig production.  

Over period 1997-2012, regional crop production specialization significantly declined, 
while specialization of regional animal production increased. After the accession to the EU, 
the Slovak regional animal production however became more diversified. Chevassus-Lozza 
and Daniel (2006) found that regional agricultural sectors would benefit from transversal 
policies (e.g. support of innovation, training and infrastructures) to foster diversification and 
minimize exposure to sectoral disruptions. In the long run, sectoral polices supporting main 
regional activities would reinforce the region’s vulnerability to economic risks.  

Selected factors impact on regional crop and animal production specialization after the 
EU accession we modelled using linear models and panel data of the 2004-2012 (Tab. 1). 
We found significant negative impact of average annual rainfall in the growing season (GS) 
on regional (NUTS IV) crop production specializations. The effect of average annual 
temperature (GS) on regional crop production specialisation was positive, while on regional 
animal production specialisation was negative.  

 

 
Fig. 2 Development of NUTS III regional gross agricultural output specialization, 

Herfindahl index, 1997-2012 
Source: Own calculation based on IL MPRV SR data 

 
Price increase of feed costs per LU contributed to regional animal production 

diversification. This finding can be explained by low market price of particular animal 
products and therefore higher risk of specialized livestock production. Volatility of market 
prices and receipts of crop production had a negative impact and higher soil quality positive 
effect on regional crop production specialization. Higher density of regional road network 
contributed to higher diversification of regional animal production in Slovakia.  

We investigated the effects of agricultural policy instruments on agricultural 
specialization development (Tab. 1). Non-investment support per ha of UAA had positive 
effect on regional crop production specialisation. Crop production in Slovakia, especially after 
the accession to the EU, gained stronger support than animal production. The Less 
Favoured Areas (LFA) (Areas with Natural Constraints) payments had positive effects on 
both, regional crop and animal production diversification. Complementary national direct 
payments per ha of UAA (CNDP) and Investment support per ha of UAA contributed to 
diversification of regional crop production. Lagged regional crop and animal production 
specialization levels had positive effect on specialisation of regional agricultural production. 
This can be explained by advance contracting of both crop and animal production. 
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Table 1 Regional crop and animal production specialisation, 2004-2012 

Crop production Animal production 

 Models 

Variable 1 2 3 4 

Const + +** +*** +* 

Year + + -* 
Average regional annual 
temperature in growing season +*** + -*** -** 
Average regional annual  
rainfall in growing season -* -*** - - 

Plant production receipts per ha of arable land - -** + - 

Animal production receipts per ha of UAA - - + - 

Seeds costs per ha of arable land + - 

Livestock feed costs per LU   -*** - 

Share of arable land + - - + 

Share of meadows and pasture + -** + + 

Agricultural land price tiers, 1-20 +*** + + - 

Density of the road network in km per km2 - - -*** + 

Non-investment support per ha of UAA +**  +  

SAPS per ha of UAA -  +  

LFA per ha of UAA -***  -**  

Complementary national direct payments per ha of UAA -***  -  

Investment support per ha of UAA  -**  +  

Non-investment support per ha of UAA(_1)  +***  - 

LFA per ha of UAA, time lag of one year (_1)  -**  + 

CNDP per ha of UAA, time lag of one year (_1)  -***  - 

Investment support per ha of UAA, time lag of one year (_1)  +  + 

Regional crop production specialisation (_1)  +***   

Regional livestock production specialisation (_1)    +*** 
Note: *, **, and *** stands for significance at the 10%, 5%, and 1% level, respectively. 

Source: Own calculation based on IL MPRV SR, SHMU data 

Conclusion 

We found long-term trends and significant changes in the Slovak regional agriculture over 
the period 1997-2012. Crop production has been steadily growing at the expense of animal 
production. The concentration of both crop and animal productions has increasing trends. 
More specialised is north Slovakia region with high share of less favoured areas with low soil 
quality, where animal production prevails. The most diversified production was found in the 
farms located in regions with medium soil quality on the Eastern and South West Slovakia.   

In the period after the SR accession to the EU we found statistically positively impact of 
average annual temperature in the growing season and negative impact of average annual 
rainfall in the growing season on regional crop production specialization. Average annual 
temperature in the growing season, increasing feed costs and regional density of the road 
network had statistically positive impact on regional animal production diversification. Lagged 
level of specialization after accession to the EU was significant on both regional crop and 
animal production specializations.  

The impact the Common Agricultural Policy (CAP) instruments on regional crop and 
animal production specialization of the Slovak districts was diverse. Provision of the 
Complementary National Direct Payments (CNDP) and investment support encouraged 
higher diversification of crop commodity production. We found a positive impact of the Less 
Favoured Areas (LFA) payments on both crop and animal production diversification. 
Instruments of the CAP, leading to regional agricultural production diversification could 
contribute to more competitive and sustainable regional agriculture.  
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Summary

Social entrepreneurship is the creation of a business project based on 
the identification and resolution of a social or environmental issue. Although 
recent years have seen an increase in published articles addressing various 
aspects of social entrepreneurship, the number of works dealing specifically 
with funding is quite limited, and even more so in the case of those which focus 
on alternative financing options such as crowdfunding. Therefore, the main 
objective of this paper is to analyze social entrepreneurs’ perceptions of 
crowdfunding, the main reasons that drive or impede its use, the different 
information available, and its suitability for social enterprises. A study has been 
carried out using the Delphi method, especially recommended as a
methodology for exploratory studies such as this. The study demonstrates that 
crowdfunding as a means of financing is relatively unknown and little used by 
social entrepreneurs. Hence the principal contribution of this paper is to 
disseminate and highlight the need to promote its development.

Key words: Crowdfunding, collaborative financing platforms, Delphi method, 
social entrepreneurship.
JEL O35, G20, M13

Introduction

A social entrepreneur is one that identifies a business opportunity based 
on solving a social problem (examples would include the integration of people at 
risk of exclusion, or initiatives aimed at reducing ecological damage) through 
the development of a business project. Not to be confused with charity or 
altruism, this consists of creating a business model, based on the 
implementation of an innovative and creative solution, and motivated by a
desire to help others and implement positive social change. The social 
entrepreneur, therefore, aims to provide an effective and efficient responses to 
social and environmental problems, as a starting point for the creation and 
strengthening of a consolidated and more equitable social and economic order
(Hilliard et al., 2014; Priede et al., 2014a; b).

Due to the growth of social enterprises around the world (Short et al., 
2009; Santos, 2012), research and article publication has grown substantially in 
recent years (Noruzi et al., 2010; Huybrechts and Nicholls, 2012; Santos, 2013).
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However, little has been written regarding the financing of this type of 
entrepreneurship (López-Cózar and Priede, 2015). Similarly, the topic of 
crowdfunding has received limited attention in academic literature (Belleflamme
et al., 2013), and the attention given to crowdfunding in social entrepreneurship 
even less so (Lehner, 2013; Lehner and Nicholls, 2014). Therefore, this paper 
aims to help to fill this gap in the literature by analyzing the use of crowdfunding 
by social entrepreneurs and the appropriateness of this source of financing to 
meet their funding needs. 

We believe that it is a matter of great importance, since access to funding 
is one of the main problems these kinds of initiative have to face (Ducci et al., 
2002; Sanchis and Campos, 2005; Melián et al., 2011; Valcárcel, 2012). In a 
study conducted in France, Ducci et al. (2002) confirmed the increase of social 
enterprises in that country, but says they face several obstacles, among which 
figure prominently the difficulty of obtaining financing. In this context, the 
European Commission launched in 2011 the Social Business Initiative (COM 
2011) with the aim of promoting the development of social enterprises, and 
focused on a number of key areas for action, among which are a series of 
measures to improve access to finance.

Additionally, this work is particularly timely as the Spanish Law on the 
Promotion of Corporate Finance has recently been adopted by the Council of 
Ministers (Ley 5/2015, de 27 de abril, de fomento de la financiación 
empresarial), with mechanisms to improve business financing, and regulating 
for the first time in this country crowdfunding as an alternative financing system. 

Therefore, the broad objective of this article is to analyze the perception 
social entrepreneurs have of crowdfunding, and its level of usage in social 
enterprises. In particular, the article will analyze the main reasons that drive or 
impede the use of crowdfunding, the availability and accessibility of relevant 
information, the suitability of crowdfunding to finance social projects, and how 
best to improve promotion of crowdfunding in order to encourage greater use in 
the future. For these objectives, the Delphi method is employed, a methodology 
that is recommended in these type of cases, as due to the lack of previous 
studies on the subject, it is considered appropriate to use qualitative techniques 
of this nature (Dubois and Gadde, 2002; Corbetta, 2003; Seguí-Mas and
Server, 2010). 

The article is structured as follows: firstly a brief review of the concept 
and importance of social entrepreneurship, followed by an assessment of the 
different sources of funding available to social entrepreneurs, as well as the
appropriateness of crowdfunding as an alternative to corporate finance. The 
research methodology is then described, and the main results of the study are 
presented. The work ends by detailing the most important conclusions.

The basis of social entrepreneurship 

Dees (1998) was the first to define clearly the concept of social 
entrepreneurship, proposing a definition based on the complex role of the 
entrepreneur as an agent of change in the social sector, highlighting 
innovativeness, level of commitment, and responsibility. Mair and Noboa (2003) 
consider a social entrepreneur as someone who uses different combinations of 
resources in innovative ways with the desire to help others and achieve social 
benefits. Bornstein (2004) defines social entrepreneurs as pioneers with a 
powerful idea, capable of combining vision and creativity to problem solving, 
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with a strong ethical character and a strong commitment to change, and 
something of a hero of modern times. To Mair and Martí (2004), the social 
entrepreneur is a creator of an innovative model capable of providing goods and 
services through an efficient and self-sufficient business solution to resolve 
social and environmental problems. 

Alvord et al. (2004) considers that these entrepreneurs innovate in three 
different ways: firstly by developing local capabilities; secondly by attacking a
social problem affecting a large group; and thirdly by creating partnerships to 
prevent abuses of power. Meanwhile, Light (2006) highlights how the term 
social entrepreneur may be applied broadly, suggesting that it is any individual, 
group, network, organization or alliance that seeks sustainable and large-scale 
change, developed through innovative ideas on how to address major social 
problems, while highlighting the possibility of being a collective rather than 
individual act. Zahra et al. (2009) considers that social entrepreneurship 
encompasses all activities carried out in order to discover, define and seize 
opportunities to increase social wealth by creating new businesses or managing 
existing organizations in an innovative way.

Therefore, although there is no unanimously accepted definition (Noruzi 
et al., 2010; Dacin et al., 2011) broad consensus exists regarding underlying 
concepts. Most definitions revolve around the search for a social purpose 
beyond the pursuit of personal wealth, and the adoption of new, innovative and 
creative ways to address problems. However, it should be clarified that social 
entrepreneurship is not the same as philanthropy or charity, and although it is 
not the main objective, the business also needs to consider economic gains 
(Mair and Marti, 2006). Under this approach, social entrepreneurship can 
embrace non-profit organizations, businesses, or public sector organizations 
(Noruzi et al., 2010).   

A report by the OECD (Noya, 2010) contains the main ideas that are 
considered implicit in the concept of social entrepreneurship. Firstly, it notes 
that it can refer to both individuals and groups; secondly, that it combines 
economic activity with social values; thirdly, that it may belong to the public,
private or social sectors; fourthly, that it can achieve an incremental or radical 
impact; and finally, that the scope of its impacts can be local or global. Given 
the difficult economic situation facing many countries in recent years and the 
consequent worsening of social and environmental problems, supports of social 
entrepreneurs and improved cooperation between different societal actors 
(public sector, private enterprises, third sector organizations, and citizens in
general) is essential to create synergies to facilitate and encourage social 
improvement (Fernandez et al., 2012).

Different funding options available in the market for social 
entrepreneurship projects

In general, to start-up a social enterprise, an entrepreneur`s own savings 
are the most common source of finance. Additionally, funds from family and 
friends, known as the 3Fs (family, friends and fools) are often employed, being 
people who, motivated by their personal relationship with the entrepreneur,
agree to contribute funds to the project, with the idea of supporting the initiative,
rather than achieving high financial returns. This is in line with the theoretical 
basis of social enterprises in which self-financing is used to fund growth and 
development, profit sharing is limited, and earnings are used to enhance the 
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achievement of objectives and create social value (Defourny and Nyssens, 
2008, 2012; Priede et al., 2014b). In any case, both options (self-financing and 
the 3F’s) are feasible in the early stages of the creation process, but the 
proceeds are usually quite limited and, therefore, rarely sufficient to cover the 
amount of capital necessary for the consolidation and growth of the company 
(Lehner, 2013).

Social entrepreneurs can also count on funding from other sources, such 
as state aid in the form of repayable grants or aid from private companies. 
Certain institutions aimed at promoting social entrepreneurship provide funds 
for the best projects submitted, providing the winners with financial backing,
technical support and know-how.

Access to credit from private banks is often an unsuitable option, due to 
lack of ability to provide guarantees to a bank. As it is common for financial 
institutions to ask for personal or real guarantees, companies with limited 
financial resources and limited bargaining power have less chance of receiving 
funding. As a result, in order to improve the conditions for access to the credit 
market for companies with limited resources, so-called lines of preferential 
financing and mutual guarantee schemes have been developed (De la Fuente 
and Priede, 2002).

Preferential financing lines aim to provide borrowing under privileged 
conditions, i.e. at lower cost, with longer repayment schedules and possible 
grace periods. For example, the various options offered by the Official Credit 
Institute (ICO) in Spain, establish preferential conditions in terms of price, 
interest, commissions, deadlines, shortcomings and guarantees, to promote 
access to credit by companies with fewer resources (Del Campo and Ferreiro, 
2012). Guarantee schemes also aim to solve the problems of financing for start-
ups, through mutual guarantee societies (SGR), which provide a guarantee to 
the lender when negotiating the allocation of funds. Given the support offered 
by the SGR to the company requiring finance, credit obtained through this 
system is generally preferred in terms of interest rates and repayment terms 
(De la Fuente et al., 2006).

Meanwhile, systems to facilitate the channeling of funds into equity have 
improved through the creation and development of participatory loans, venture 
capital and business angels. The equity loan can be considered as an
intermediate instrument between traditional lending and venture capital, as it 
provides long-term resources but without intervention in the management and 
decision-making from those whom it has received funds. It aims to strengthen 
the financial structure of the company, as company law allows for it to be 
considered as equity in the face of mandatory capital reduction and dissolution 
of the company assets. Two types of interest are paid to the lender: a fixed 
interest rate (Euribor plus a spread) similar to that required by a credit 
institution, and a second proportional or variable interest, calculated according 
to the evolution of the company’s earnings. This provides newly established 
companies with greater financial flexibility in the early years, when earnings are 
usually quite low (ENISA, 2015).

Venture capital and business angels have become one of the main 
instruments of corporate finance in advanced economies. They provide a
minority time-limited investment in the equity of a company by an independent 
investor (a company in the case of risk capital and an individual in the case of 
business angels) who may also participate in management decision-making.
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The ultimate goal of the investor is to obtain capital gains from the sale of the 
stake after the success and development of the funded project. It is a stable 
source of funding, and therefore is a very interesting tool whatever the stage of 
the life cycle of the project. Additionally, these investors can offer expertise, 
knowledge and professional contacts; however, given that the objective is a 
return on investment, they are often very demanding in terms of the 
entrepreneurs’ skill levels, and the expectation of business growth, meaning 
that in many cases, it is difficult for start-ups with little experience to access.

Given these difficulties, the European Commission in 2011 (COM 2011) 
approved a number of measures, including the creation of a financial fund. In 
addition, the Commission proposed the inclusion of social enterprise investment 
through the European Social Fund (ESF) and the European Regional 
Development Fund (ERDF), with the intention that between 2014 and 2020, 
member states could incorporate specific actions (Enciso et al., 2012).

Crowdfunding as an alternative funding for social enterprises

Crowdfunding, also known as collective or mass-financing, is a new 
method for financing a range of initiatives such as businesses, cultural activities,
social projects, etc. allowing the founders to request funds from a large number 
of people each who usually provides a relatively limited sum (Bellefamme et al.,
2014; Mollick, 2014). It is an open offer, usually raised through a website, and 
can be presented with or without a counterparty offer (Kleemann et al., 2008; 
Schwienbachery and Larralde, 2010). Thus, these contributions can have the 
character of grants or, conversely, provide some financial compensation for the 
risk taken (Morales et al., 2012). 

A crowdfunding process will normally involve three types of participants: 
the entrepreneur, the group of individuals who choose to contribute funds to 
support the initiative, and technological platforms that allow contact between 
them (Ordiniani et al., 2011; Quero and Ventura, 2014). Projects can be very 
different, both in purpose as in magnitude, ranging from small artistic projects to 
larger operations requiring large sums of money, and crowdfunding may provide 
a very interesting alternative to traditional venture capital (Schwienbachery and
Larralde, 2010).

Depending on the objective pursued by those who participate in the 
financing of the project, there are two types of crowdfunding. One type, called 
donation, is when participation is motivated by the desire for an expected social 
outcome, as may be the case in humanitarians or solidarity projects.
Participants may or may not receive a symbolic compensation  such as a copy 
of the future product, some sort of promotional gift or public recognition, and
perhaps the return of the initial investment after a certain period of time 
(Lambert and Schwienbacher, 2010; Morales et al., 2012). The second type of 
crowdfunding is characterized by the involvement of agents with a strict 
investment behavior and is motivated by the expectation of a financial return 
(Bellefamme et al., 2013, 2014; Quero and Ventura, 2014). For example, they 
may be offered shares or units of the company funded as a compensation for 
the finance provided, or a certain percentage of benefits. However, there is also 
the possibility of receiving interest on the amount provided and the recuperation 
of the quantity invested at maturity.

The development of this financing alternative in Spain in recent years has 
led to the approval of new business finance legislation as cited above. The 
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specific bill presented aims to improve sources of finance for companies 
available from credit institutions or form other alternatives, such as 
crowdfunding (participatory financing platforms, as they are called in the 
relevant Act), and to ensure proper operation and promote its development 
framework. However, for now, the standard regulates only the second type of 
crowdfunding mentioned above, i.e. those operations that provide performance 
for funds either by issuing shares or through interest-based lending.

In order to clarify and enhance crowdfunding activity, yet at the same 
time provide an adequate level of investor protection, the Act provides an 
appropriate legal framework for crowdfunding entities, as well as regulating and 
limiting this activity only to authorized entities. However, it is noted that for those 
who provide funds, this is a high risk investment because the entrepreneur may 
be unable to return the funds or compensate the investor, and the platform is 
merely an intermediary which does not guarantee the solvency of the project.
Thus, in order to protect investors, the law establishes a series of limits on the 
amounts that can be captured for each project, and the maximum investment 
allowed by non-professional investors, as well as certain disclosure 
requirements intended to ensure that investors are well informed of both 
potential risks, and economical and social yields.

This financing model is therefore a new mechanism for financial 
disintermediation, which was developed on the basis of new technologies and 
has experienced significant growth in recent years, adapting appropriately to the 
financing needs of companies in general, and entrepreneurs in particular 
(Lehner and Nicholls, 2014). In this paper, we intend to study the particular case 
of crowdfunding as a way of financing projects with a strong social character, 
whereby both entrepreneurs and investors seek advances in the common good 
above private profit.

Description of the methodology

For the study the Delphi method was used, being a prospective analysis 
technique based on the judgment given by a panel of experts. This 
methodology was developed in the 1950’s by the Rand Corporation, becoming 
popular in the 1970's. It has been widely used in business and academia, and is 
accepted as a method of obtaining information on a specific topic, especially 
when there are no historical data (Dalkey and Helmer, 1963; Gupta and Clarke, 
1996; Dubois and Gadde, 2002; Corbetta, 2003; Hsu and Sandford, 2007; 
Segui-Mas and Server 2010). Its application to the social enterprise can be 
seen in the work of Melian et al. (2011), Campos and Chaves (2012), Campos 
et al. (2014) and López-Cózar and Priede (2015).

This group technique seeks to obtain a reliable opinion from an expert 
panel, and therefore the constitution of the panel must include people who are 
concise knowledge of the topic under analysis (Konow and Perez, 1990). It 
should be noted that one of the fundamental characteristics of the Delphi 
method is its guarantee of the anonymity of the respondents; each of the group 
members do not know the identity of the others, nor their individual responses. 
This confidentiality is guaranteed by the geographical spread of the experts and 
the use of tools such as email or online applications to obtain the answers. This 
helps to eliminate any bias that direct interaction between participants could 
create.
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Regarding the optimal number of participants, there is no consensus in 
the literature (Hsu and Sandford, 2007); however, the number usually ranges 
between a minimum of 7 and a maximum of 30 (tending to the lower end of the 
range if the group is heterogeneous in composition and the upper end when 
homogeneous). For example Dalkey and Helmer (1963) and Camisón et al. 
(2009) consider appropriate a group of between nine and twenty-one experts. It
should be noted that the suitability of the team members is much more 
important than their number, as the group size is not dependent on a statistical 
sample claiming to be representative of the population. 

In carrying out this research two types of expert profiles were included:
academics and practitioners. Regarding the former, researchers and academics
linked to the field of social entrepreneurship were selected; while the 
professional profile group included a number of social entrepreneurs from 
different sectors; specifically company founders as these were considered the 
most capable of providing the information required. The final number of 
participants was 15, of which 34% are academic and 66% are entrepreneurs; 
this number is statistically significant and minimizes errors of qualitative studies,
since greater participation would not reduce the error margin, and therefore 
results can be extrapolated (Seguí-Mas and Server 2010). The level of 
response obtained is similar to that achieved in previous studies already 
mentioned related to social enterprises: Melian et al. (2011) dealt with 19
responses, as did Campos et al. (2014), and Campos and Chaves (2012) with 
21.

To develop this work a quantitative survey technical support was used. A
structured questionnaire using google drive was created, and before being 
mailed to the study’s participants, was reviewed and validated by three experts 
outside of the research team, none of which was associated with any of the 
study participants. Questions referred to the degree of use of crowdfunding and
reasons for using or not using it for financing purposes, the difficulty of 
accessing information, as well as the different routes through which users had 
accessed it. Responses were ranged on a Likert scale from 1 (lowest) to 5 
(highest). After carrying out the surveys, a quantitative methodology using 
descriptive statistical techniques was used to analyze the results. The Delphi 
method allows a quantitative and impartial treatment of the collected data, 
enabling the identification of the group's response in the median of the 
individual answers and the level of consensus as the interquartile range (Hsu 
and Sandford, 2007).

Results of the study

The results can be grouped into three categories: firstly, on the current 
use and difficulty of access to crowdfunding, both at the time of the constitution 
of the company and during its period of consolidation; secondly, the reasons for 
not using crowdfunding; and thirdly, the different alternatives to access relevant 
information, the suitability of crowdfunding to finance social projects and the 
need to improve general awareness of this financing alternative.

Following the approach taken by Dalkey and Helmer (1963), Camisón et 
al. (2009), Melian et al. (2011) and Campos et al. (2014), the responses from 
the two types of experts have been considered as equally valid. Using statistical 
indicators of centrality the mean ( ), median (m) and mode (md), for the 
analysis of the results the median was chosen considering that is the measure 
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that best represents the group’s opinion by representing the central tendency of 
the issues raised. To measure the dispersion the interquartile range is used (k),
and its inverse value to the consensus of the group, meaning that the lower the 
value of k, the greater was the consensus demonstrated (Camisón et al., 2009;
Campos et al., 2014).

Table 1 shows the use of crowdfunding today, both in the constitution 
and consolidation stages of social enterprises, and the difficulty of accessing 
this source of funding.

Table 1. Extent of use and difficulty of access to crowdfunding

According to experts, the crowdfunding is a funding source rarely used at 
the time of the creation of a social enterprise (1 out of 5) and moderately used 
in its consolidation phase (3 out of 5). However, it should be noted that in 
neither of these points is there consensus amongst the experts (K > 1). With 
regard to the difficulty of access to this source of funding, experts consider high 
difficulty (4 out of 5 and a total consensus, k = 0) and average (3 out of 5), and 
an acceptable degree of consensus,

Secondly, the experts were asked about the reasons for using
crowdfunding as well as the reasons for not using it (Table 2).

Table 2. Reasons for using or not using crowdfunding

Experts agree that the two main reasons for using crowdfunding are the 
absence of other sources of financing and the guarantee of maintaining control 
and autonomy of the company (5 out of 5 and a total consensus, K = 0). 
Second, experts believe that the possibility of publicizing the project and the fact
of knowing other initiatives financed by crowdfunding that have been 
successful, are major reasons for adopting this form of financing (4 out of 5), 

As regards the arguments not to use crowdfunding, distrust in the system 
itself, and low expectations about the possibility of actually getting the resources 
needed are given as the main reasons for not seek this funding (3 out of 5).
However, there is a lack of consensus among experts on this point. The lack of 
information about the existence of this source of funding has a low score (2 out 
of 5) and finally, the fact that 
crowdfunding has certain shortcomings compared with other sources (which 
besides providing financial resources, can also provide expertise) also has a 
low score (2 out of 5), but in this case with no consensus (K > 1).

Once identified both the major reasons leading social entrepreneurs to 
use crowdfunding to finance their activities, and the main reasons for not doing 
so, the experts were asked their views on different means of accessing
crowdfunding information, if they consider it advisable to use this alternative to 
finance social projects, as well as the need to improve general awareness about 
its existence and functioning (Table 3).

Table 3. Form of access, information and suitability.

According to experts, the technology platform itself is the principal 
gateway to information on crowdfunding (5 out of 5) with a degree of acceptable
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. This make sense given that the basis of crowdfunding 
operations is the existence of the platform to bring together entrepreneurs and 
investors, so technological development is essential for its effective functioning. 
Additionally, third-party recommendations and social networks are important 
access routes identified by experts (4 out of 5 and 3 out of 5, respectively), also 

by public institutions has not been considered by experts as a means of 
information for access (1 out of 5), with an acceptable degree of consensus.

As for the experts’ opinion regarding the suitability of crowdfunding to 
finance social projects, they considered it to be a very suitable alternative (4 out 

Finally, the results show that it is 
necessary to increase the available information to encourage its development (4 
to 5, also with 

Conclusions and implications

Crowdfunding has become in recent years a major source of funding for 
different initiatives, and since the beginning of the 21st century has experienced 
a breakthrough of sorts, due both to the economic crisis, and the development 
of telecommunications and information technology. However, despite this 
progress, in most countries there is still no specifically defined regulatory 
framework.

Precisely because of its emerging nature, the academic literature on 
crowdfunding is just emerging (Belleflamme et al., 2013). Therefore, in this 
paper we have tried to contribute to this by offering a diagnosis of the 
perceptions social entrepreneurs have of crowdfunding. A qualitative Delphi 
technique has been applied to analyze social entrepreneurs’ use of 
crowdfunding, the main reasons that drive or hinder its use, its suitability as a 
source of funding for social projects, and the need for better information to 
promote its development.

In view of the results of the study, we can conclude that this is a very 
interesting and suitable form of alternative financing for social enterprises, 
which due to their particular characteristics, often have more difficulties than 
others in accessing traditional funding mechanisms. For these social innovation 
initiatives, which are aimed at solving a problem that affects the community, 
crowdfunding clearly responds to the needs of suppliers and receivers of funds, 
allowing the former to get involved and participate in the project with an amount 
commensurate to their particular circumstances, and the latter, access to the 
required resources without complying with the restrictions imposed by traditional 
systems of corporate finance.

Thus, if the type of crowdfunding used by the social enterprise is the 
donation, it may raise awareness of the project in the community to which it 
belongs and get the funds necessary to achieve the goals without return. 
Meanwhile, if the crowdfunding has an investment character, several people 
may contribute different amounts to the project, received by the enterprise as a
single loan, thus providing greater flexibility to the system. However, it should 
be noted that in this second case, providing the funding is a high risk 
investment, since the social project may not perform as expected. In this regard, 
in order to protect these investors, Spanish law now regulates this type of 
crowdfunding by clarifying its operation and establishing a series of limits on the 
amounts that can be captured by each project.
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However, despite its advantages, because it is a relatively new 
phenomenon, crowdfunding as a way of financing is still little known and little 
used by social entrepreneurs, who also consider it difficult to access. The main 
reasons given for not using the crowdfunding are related to the lack of 
information, both with respect to the instrument itself, its use, and the low 
expectations they have to actually get the necessary funds. Meanwhile, the two 
main motivations for social entrepreneurs to use crowdfunding are the absence 
of other sources of funding that suits their needs, and the guarantee of 
maintaining control and autonomy of the company. The possibility of publicizing 
the project in the community and the knowledge of other successful initiatives 
funded in this way, are also considered important reasons.

In line with Kleemann et al. (2008), technological development 
constitutes one of the key elements for effective system operation. This 
research confirms that the path to the information used to learn about this 
source of funding is the technology platform itself, followed by the information 
gathered through social networks and the recommendations of others.

This work has important practical implications for both social 
entrepreneurs and for policy makers. For the former, the results suggest the 
desirability of organizing and managing crowdfunding networks that allow them 
to present their initiatives and contact investors in a more comprehensive and 
consistent way, and concurrently the improvement of technological platforms for 
greater ease of use. Meanwhile, with regard to public administrations, the 
results show a lack of awareness of this financial model in Spain and the need 
to promote specific measures to promote its use in the future, following the 
publication of the new law.

As shown throughout this article, crowdfunding offers an effective and 
efficient alternative method to capture financial resources, and so this 
instrument should be publicized and supported to better help entrepreneurs 
implement social innovation projects.
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Table 1. Extent of use and difficulty of access to crowdfunding

Mean Median Mode
Int.

Range
Consensus

Constitution
Use 2.11 1 1 3 No

Difficulty 4 4 4 0 Total

Consolidation
Use 2,44 3 3 2 No

Difficulty 2,78 3 3 1 Acceptable
Source: author compiled.

Table 2. Reasons for using or not using crowdfunding

Mean Median Mode
Int. 

Range
Consensus

Using
Absence of other types 
of finance

4.8 5 5 0 Total

To promote the project 4.2 4 5 1 Acceptable
Knowing other initiatives 
that have been 
successful

3.3 4 4 1 Acceptable

Allow for continued 
management control 
and company autonomy

4.8 5 5 0 Total

Not using
Lack of information
(unaware of existence of 
this financial product)

2 2 1 1 Acceptable

Uncertainty of how it 
works (lack of faith in 
the system)

2.7 3 1 3 No

Lack of confidence
(doubts about its ability 
to provide the needed 
finance)

2.6 3 4 3 No

Has weaknesses (other 
financial products also 
provide experience and 
knowledge)

2.1 2 1 2 No

Source: author compiled.

Table 3. Form of access, information and suitability.
Mean Median Mode Int. 

Range
Consensus

Most common ways to access crowdfunding
Own platform 4.7 5 5 1 Acceptable
Third-party 
recommendations

3.3 4 3 1 Acceptable

Public institutions 
recommendations

1.7 1 1 1 Acceptable

Social networks 3.1 3 3 1 Acceptable
Other opinions

Recommend using 
this finance method? 

4.2 4 5 1 Acceptable

Need for more 
information?

4.3 4 5 1 Acceptable

Source: author compiled.
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Abstract:
The paper deals with the market concentration and the development and impact of the 

import competition in the Czech food and beverages industry in 2003-2013. The aim of the 
paper is to evaluate the concentration on the Czech food and beverages market and to 
assess the impact of import competition on the concentration level. Market concentration is 
calculated in the Czech food and beverages industry as a whole and within the particular 
food sectors. The extent to which the demand for goods and services is being met by foreign 
producers rather than domestic production is evaluated with the use of the import penetration 
ratio. Concentration ratios of particular sectors of the Czech food and beverages industry are 
calculated without and within the foreign trade adjustment. The results showed that the
general market concentration in the food industry in the period 2003-2013 grew and also the 
import competition strengthened, however, there are differences among particular food 
sectors in the Czech food and beverages industry.

The market concentration increased significantly in the sector of fish processing and the 
sector of manufacture of prepared animal feeds. The high level of concentration is also in the 
sector of processing and preserving of fruit and vegetables, in the sector of manufacture of 
oils and fats, in the sector of manufacture of other food products and in the sector of 
beverages production. Less concentrated sectors are sector of meat processing, 
manufacture of grain mill products and manufacture of bakery products, where there are a lot 
of very small enterprises of local significance.

According to the development of import penetration ratio the import competition during 
the years 2003-2013 strengthened in most food markets, the highest increase was observed 
in the meat processing sector and dairy products sector. High level of import competition 
during the whole observed period is typical for the market with fish products, which follows 
logically from the geographical position of Czech Republic, and in the last years also for the 
market with fruit and vegetables, where the increase of imports is mainly related to the inflow 
of imports from countries with better environmental conditions. The foreign competition 
reduces market concentration especially in the sectors of fish processing, fruit and 
vegetables processing and also in the meat processing. On the contrary, low impact of 
foreign trade on the level of market concentration was observed in the market for bakery 
products, the market for other food products and in the market for prepared animal feeds. In 
these cases the levels of imports and exports of these products are almost balanced.

Foreign competition is important in such a small economy as the Czech economy, in 
which the existence of competition in some markets can depend almost only on foreign 
competition, which was confirmed by inclusion of foreign trade into the calculation of 
concentration ratios.
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Introduction 
Concentration, also known as market concentration or seller concentration, is in the 

long-term interest of economists due to its possible effects on the efficiency of the economy
(e.g. Dickson, 2005; Medvedev and Zemplinerová, 2005; Maggioni, 2013). There are 
arguments that support the positive impact of high concentration on the efficiency of the firms 
in the market – the higher concentration means the use of economies of scale in the
production of a single product and the economies of scope in the production of multiple 
products, which has a positive effect on costs of the firms. On the other hand, arguments 
against the high concentration exist as well because of the possible existence of market 
power of large enterprises, which may lead to higher prices and cause consumer welfare 
losses. Therefore, the evaluation of the market concentration is often difficult.

One of the important factors influencing the market structure is the import competition, 
which can greatly reduce the overall market shares of dominant or large firms in an industry,
because large domestic companies may experience losses in market shares due to the 
increase of imports. In general, international trade changes the context where firms operate, 
gives them the possibility to access foreign inputs, increase competitive pressure and opens 
up new business opportunities. (Kalínská et al., 2010)

The paper focuses on the changes of the market concentration in the food and 
beverages industry of the Czech Republic and the effect of imports on the competition in 
period 2003-2013. During this period the Czech Republic experienced an increase of its 
imports in many sectors. The analysed period involves also the accession of the Czech 
Republic to the European Union.

Data and Methodology
We use the data obtained from the Ministry of Agriculture of the Czech Republic and the 

corporate database Albertina published by Bisnode. The analysed period is from 2003 to 
2013. Markets are defined based on the 3-digit level of the Classification of Economic 
Activities (CZ-NACE).

The aim of the paper is to evaluate the concentration on the Czech food and beverages 
market and to assess the impact of import competition on the concentration level. Market 
concentration is calculated in the Czech food and beverages industry as a whole and within 
the particular food sectors. The extent to which the demand for goods and services is being 
met by foreign producers rather than domestic production is evaluated with the use of the 
import penetration ratio. Concentration ratios of particular sectors of the Czech food and 
beverages industry are calculated without and within the foreign trade adjustment.

Market concentration is expressed by the most common measure of concentration – the 
concentration ratio (the share of one or more largest firms on the total sector production). 
The concentration ratio (CRm) is calculated as the percentage of market share held by the m 
largest firms in an industry (Viscusi et al., 2005):

=

where Si denotes the percentage of the i-th firm calculated as the production of the 
company divided by the sum of production of all firms in the market, m denotes number of 
the largest firms for which the concentration ratio is calculated. 

Market share is the percentage of a market accounted for by a specific entity (in this 
case it is calculated in terms of revenue, i.e. sales of own products and services). 
Calculations of the degree of concentration on the basis of individual company data may 
contribute to the explanation of the development of market concentration in the different 
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sectors of the food industry, to the identification of differences in concentration across the 
commodity verticals and to the prediction of future changes in the markets´ structure.

The import penetration ratio shows the extent to which the demand for goods and 
services is being met by foreign producers rather than from domestic production. The import 
penetration ratio is built as (Lindner, 2001):

=
+

where i indexes the sector and t indexes the year, Mit and Xit are, respectively, the 
imports and exports of the sector i in the year t, and Yit is the total sector output expressed 
through the total sales of own products and services. 

Results
Until 1989, the Czech Republic belonged to command economies – market structures on 

both the supply and the demand side were distorted, the prices were regulated, the currency 
was not convertible and foreign trade worked under a state monopoly. After the fall of 
totalitarian regimes in countries of Central and Eastern Europe in the 1990s, basic changes 
took place, which affected further economic development (Palát, 2011). During economic 
reform after 1989 food processing companies were privatized, resp. restituted, which created 
opportunities for the development of small and medium-sized enterprises. At that time, 
liberalization of prices was carried out and endowment supports from the state budget were 
reduced ( Kupková, 2012). Due to division of enterprises and emerging 
businesses, the number of food enterprises increased (e.g. according to the Czech Statistical 
Office (in Ministry of Agriculture of the Czech Republic, 2014; Ministry of Agriculture of the 
Czech Republic, 2008) the number of enterprises operating in Czech food and beverages 
industry increased between 2007 and 2013 from 6560 to 9188, which means by around 
40 %).

Even with the increasing number of firms in the industry, the general concentration in the 
Czech food and beverages industry expressed by share of the four largest firms on the total 
food production (CR4) in the period 2003-2013 grew (as seen in Table 1). The increase of
concentration is shown also by the CR1, resp. CR10 – from the number of 9188 enterprises 
operating in the Czech food and beverages industry in 2013 ten largest enterprises have the 
market share of 22.11 % on the total food and beverages industry production. 

Tab. 1 Concentration ratios for the Czech food and beverages industry in %

Source: Own processing on the basis of the data published by the Ministry of Agriculture of the Czech 
3; 2007) and 

by Bisnode (corporate database Albertina)

The concentration process is different in particular sectors within the Czech food and 
beverages industry – the concentration ratios are presented in Table 2.

The share of the largest enterprise on the total sector production increased significantly 
especially in the sector of 102, i.e. processing and preserving of fish and fish products (from 
7.15 % in 2003 to 72.01 % in 2013) and 109, i.e. manufacture of prepared animal feeds (from 
3.37 % in 2003 to 25.04 % in 2013). It is necessary to mention, that the sector 102 is the 
least significant food sector in the Czech Republic (e.g. the share of sector revenues on the 
revenues of the whole Czech food industry was only 0.8 % in 2013), and that concentration 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

CR1 3.58 4.46 4.77 5.27 4.99 5.02 5.18 4.93 4.75 4.62 4.57

CR4 9.81 10.01 10.86 11.61 11.24 10.41 11.57 11.29 11.30 11.85 12.07

CR10 18.17 18.70 19.59 20.04 20.20 18.40 19.66 20.48 20.90 21.73 22.11

131



ratios are high because imports are not included in these calculations and as the import 
penetration ratio shows (see Table 3), the import is very significant in this sector, which 
lowers the values of the concentration ratio after foreign trade adjustment (see Table 4). The 
structure of the sector 109, i.e. manufacture of prepared animal feeds, changed in recent 
years – the proportion of compound feed for livestock decreased as a consequence of the 
development of the livestock, while the production of pet food increased significantly (in 2013
the share of the subsector of feed for pet animals on total sales of the sector was 50.03 %, 
while in 2003 it was only 3.5 %). Since 2009 the largest company in this sector in terms of 
sales has been the company producing food for pet animals – its share on the total sector 
sales is around 25 % in the resent years (see Table 2).

Tab. 2 Concentration ratios of particular sectors of the Czech food and beverages 
industry in %

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

CZ-NACE 
101

CR1 6.38 6.19 7.23 6.28 6.27 6.23 6.21 9.85 8.69 8.71 9.39

CR4 16.26 14.08 20.03 18.77 19.06 16.82 16.72 26.09 25.61 25.04 26.30

CZ-NACE 
102

CR1 7.15 7.87 9.22 42.41 40.56 50.06 36.56 78.74 72.30 71.67 72.01

CR4 16.28 16.39 20.13 65.03 49.78 65.22 54.48 53.84 87.00 84.95 84.28

CZ-NACE 
103

CR1 7.21 14.37 8.40 13.72 13.42 14.37 15.21 18.06 21.15 19.58 19.07

CR4 20.98 32.97 28.41 34.68 34.16 38.72 38.58 43.27 44.45 44.39 44.93

CZ-NACE 
104

CR1 48.49 42.97 46.61 46.01 37.49 29.68 27.28 50.18 56.67 65.40 56.79

CR4 95.01 89.51 76.39 81.34 71.98 59.76 46.26 75.92 70.80 88.27 96.24

CZ-NACE 
105

CR1 8.85 11.90 10.96 13.74 13.83 14.09 12.89 11.68 11.81 12.21 11.75

CR4 26.72 32.76 30.40 37.65 37.79 38.05 36.85 34.72 34.13 33.20 35.16

CZ-NACE 
106

CR1 7.80 10.02 7.63 8.88 10.03 6.65 8.26 15.17 12.35 11.35 8.81

CR4 20.69 22.64 25.36 25.14 22.83 19.89 23.38 36.41 29.79 28.49 28.30

CZ-NACE 
107

CR1 14.10 11.49 14.21 11.14 11.52 11.87 12.73 12.86 13.45 14.71 10.97

CR4 31.05 25.93 33.65 25.05 29.36 30.97 24.57 34.63 34.01 39.43 29.34

CZ-NACE 
108

CR1 18.70 14.74 11.87 12.74 13.22 13.00 12.41 11.95 12.84 14.77 14.25

CR4 44.91 38.01 31.12 37.62 35.34 31.89 34.24 34.24 37.87 40.37 37.36

CZ-NACE 
109

CR1 3.37 4.52 10.71 9.30 3.33 5.10 28.33 25.30 24.90 24.72 25.04

CR4 13.04 14.94 26.23 19.71 12.58 15.14 36.92 37.60 45.38 45.24 41.90

CZ-NACE 
110

CR1 16.41 22.05 23.34 25.17 22.97 23.62 23.66 23.20 23.68 23.17 23.58

CR4 32.82 38.72 40.61 43.43 40.99 42.11 42.01 42.19 42.88 42.53 45.42
Source: Own processing on the basis of the data published by the Ministry of Agriculture of the Czech 

3; 2007) and 
by Bisnode (corporate database Albertina)

Sector 104, i.e. manufacture of vegetable and animal oils and fats, is highly concentrated
in the whole observed period (the indicator CR4 was 96.24 % in 2013) – on the Czech market 
there are only a few large enterprises.

The relatively high level of concentration is also in the sectors 103, i.e. processing and 
preserving of fruit and vegetables, and 110, i.e. production of beverages – in both sectors the 
concentration ratio CR4 is about 45 % in 2013. The sector 103 is one of the less important 
sectors in terms of sales and employment – the share of its revenues on the total revenues 
of the whole Czech food industry was only 2.5 % in 2013. Imports from countries with better 
environmental conditions play significant role in this sector (see Table 3 and 4). The sector 
110 belongs in the Czech Republic to the sectors with the high performance and growth rate 
during last 20 years. There is a concentrated competition due to multinational companies 
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with substantial market share, which encourage their sales by aggressive marketing and 
distribution network.

The concentration is slowly rising in the sector 105, i.e. manufacture of dairy products, 
where the process of concentration is under way due to the multinational retail chains which 
often prefer foreign suppliers – these retail chains seek production of low price levels and are 
little interested in production quality issues.

The sectors 106 and 107, i.e. manufacture of grain mill products, starches and starch 
products and manufacture of bakery and farinaceous products, belong traditionally among 
less concentrated sectors, there is a large number of very small enterprises of local 
significance.

The sector 101, i.e. production of meat products, has been a sector with the largest 
share on the sales of the entire food industry for long time. The sector is not too concentrated 
– the CR4 was 26.3 % in 2013, because the structure of this sector is characterized by a 
large number of very small processors. The negative role in this sector is played by increase 
of imports, which is documented below.

On the basis of the development of import penetration ratio in particular sectors of the 
Czech food and beverages industry it can be seen, that import competition during the years 
2003-2013 strengthened in most food markets, as documented in Table 3. The level of 
import penetration increased most in the sectors 101 and 105, i.e. in meat products markets 
and dairy products markets. While in 2003 import penetration ranged around 10 % of 
domestic demand, in 2013 it ranged around 40 %. In the case of meat processing market, 
these imports significantly influence the concentration – the incorporation of imports and 
exports into the domestic supply (see Table 4) leads to a significant decrease in market 
concentration compared to the concentration computations for which domestic supply is not 
corrected for exports and imports (CR4 of the sector 101 without import and export 
adjustment in 2013 was 26.3 %, while CR4 of the sector 101 with incorporation of imports 
and exports in 2013 was 19.8 %).

Tab. 3 Import penetration ratio

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

CZ-NACE 101 0.10 0.15 0.20 0.21 0.25 0.27 0.30 0.33 0.37 0.42 0.43

CZ-NACE 102 0.60 0.61 0.69 0.79 1.04 1.09 1.07 1.12 0.82 0.89 0.92

CZ-NACE 103 0.56 0.56 0.63 0.67 0.69 0.75 0.68 0.73 0.76 0.78 0.82

CZ-NACE 104 0.42 0.43 0.35 0.38 0.34 0.47 0.66 0.84 0.74 1.15 0.97

CZ-NACE 105 0.12 0.14 0.18 0.23 0.26 0.27 0.29 0.31 0.34 0.37 0.38

CZ-NACE 106 0.22 0.24 0.25 0.33 0.34 0.31 0.41 0.45 0.44 0.48 0.52

CZ-NACE 107 0.11 0.11 0.15 0.14 0.17 0.17 0.18 0.20 0.23 0.25 0.31

CZ-NACE 108 0.47 0.51 0.52 0.57 0.54 0.52 0.51 0.52 0.56 0.63 0.69

CZ-NACE 109 0.11 0.14 0.16 0.16 0.16 0.16 0.15 0.16 0.16 0.18 0.18

CZ-NACE 110 0.09 0.12 0.13 0.14 0.15 0.16 0.16 0.17 0.19 0.20 0.23
Source: Own processing on the basis of the data published by the Ministry of Agriculture of the Czech 

3; Panorama 2007) and 
by Bisnode (corporate database Albertina)

Import competition strengthened also in the beverages market (the sector 110) and in 
the market with oils and fats (the sector 104), where the import penetration ratio is more than 
two times higher in 2013 than in 2003. 

High level of import competition during the whole observed period is typical for the 
market with fish products (the sector 102), which follows logically from the geographical 
position of Czech Republic, and in the last years also for the market with fruit and vegetables
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(the sector 103), where the increase of imports is mainly related to the inflow of imports from 
countries with better environmental conditions. The situation in these sectors is confirmed 
also by comparing concentration ratios CR4 without and with foreign adjustment – in Table 2 
and Table 4.

Low level of import penetration was found out in the sector of manufacture of prepared 
animal feeds (the sector 109), where it ranges around 11 to 18 % of domestic demand. The 
amounts of imports and exports in this sector are very low in relation to the total domestic 
production of this sector. Therefore the values of CR4 with and without foreign trade 
adjustment are almost the same. 

Low impact of foreign trade on the level of market concentration is also in the market for 
bakery products (the sector 107) and the market for other food products (the sector 108). In 
these cases the levels of imports and exports of these products are almost balanced.

Tab. 4 Concentration ratio CR4 with foreign trade adjustment in %

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

CZ-NACE 101 15.52 12.92 17.54 16.33 16.14 14.20 13.59 20.67 19.73 18.92 19.78

CZ-NACE 102 7.35 7.70 8.56 23.12 8.27 9.57 10.04 10.01 35.96 32.85 32.44

CZ-NACE 103 13.18 21.40 17.32 20.15 19.04 22.57 20.49 20.99 21.91 22.46 22.20

CZ-NACE 104 63.35 59.00 59.53 63.58 61.37 45.31 25.66 56.24 47.28 87.27 82.61

CZ-NACE 105 28.05 34.90 32.87 41.52 42.33 42.67 39.40 36.83 37.35 36.52 39.73

CZ-NACE 106 18.44 19.74 22.23 21.31 19.02 17.63 17.99 28.60 23.54 22.90 22.36

CZ-NACE 107 29.87 25.47 32.24 24.05 27.36 29.19 23.02 32.66 31.78 37.48 28.34

CZ-NACE 108 42.44 37.36 30.64 34.83 31.34 29.87 30.54 31.76 34.95 39.04 35.80

CZ-NACE 109 12.13 13.61 24.39 18.47 11.93 14.61 34.92 26.34 45.10 44.76 42.36

CZ-NACE 110 34.43 40.22 41.91 45.04 42.77 44.20 43.98 43.40 43.15 43.86 47.20
Source: Own processing on the basis of the data published by the Ministry of Agriculture of the Czech 

3; 2007) and 
by Bisnode (corporate database Albertina)

Conclusions
The analysis has shown that the market concentration in most sectors of the Czech food 

and beverages industry increased during 2003-2013. Important factor that influences the 
concentration is the diversification of size structure. While large enterprises grow as change 
of concentration ratios CR1 indicate (see Table 2), the number of small enterprises grow as 
well (Blažková and Chmelíková, 2014) and their role in some food processing sectors is 
significant – e.g. in the sector of meat processing or bakery production. Therefore the size 
structure of enterprises becomes more diversified, there is an increase of inequality of size 
structure.

Inclusion of imports enabled to evaluate the presence and power of foreign competition
on the domestic food markets. Foreign competition seems to be important in such a small 
economy as the Czech economy, in which the existence of competition in some markets can 
depend almost only on foreign competition. The import competition strengthened during 
2003-2013 most in the sectors of meat processing and dairy production. The foreign 
competition reduces market concentration especially in the sectors of fish processing and 
fruit and vegetables processing.

In view of the fact that the development of the market structure affects the relationships 
and the formation of price levels within the whole commodity chain, further research in this 
area is expected – market concentration levels and other structural variables as the possible 
sources of the variance in profitability among particular sectors of the Czech food and 
beverages industry.
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Multisensory stimuli and memory: the effect of sensory 
conflict in memorizing audio-visual stimuli
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Abstract
In our daily life we are constantly stimulated with auditory and visual stimuli. But what is the 
effect of sensory conflict in memorizing audio-visual stimuli? In this experiment participants 
were shown pictures of either animals or objects and at the same time they heard either a 
congruent or incongruent sound. The question was if the incongruent audio-visual stimuli had 
an effect on the amount of pictures the participants could remember. The results show that 
there is indeed an effect, the incongruent audio-stimuli are easier to remember than the 
congruent audio-stimuli.

Keywords
Audio-visual stimuli, multisensory, memory, incongruence.

Introduction
Our brains are continuously stimulated with auditory and visual stimuli and our experiences 
are based on them. The difference between the two stimuli plays an important role in the 
Baddeley model of working memory (Breedlove & Watson 2013). According to the Baddeley 
model, visual stimuli are processed in the working memory via the visuo-spatial sketch pad 
and the auditory stimuli are processed in the working memory via the phonological loop. 
Baddeley and Hitch (1974) showed that these two different components of the model have 
their own capacity limit and can work independently of each other. 

But in real life situations the visual and the auditory stimuli are often (in multiple ways) 
connected to each other and it would be beneficial to have more insight in the process of the 
integration of these sensory information processes. This process is called multisensory 
information integration and has already been studied several times in the perception of 
speech (e.g. Burnham & Dodd 2004) and with words (Wong 2015) by doing congruency 
tests. Even though the perception of speech is important in daily life, there are a lot of other 
situations in which we combine visual and auditory information. For example, if we walk on 
the street and a car passes by, we connect the sound of the passing car with the visual 
information of seeing the car passing by. In this example, the auditory information is 
congruent with the visual information and we would expect no problems with the processing 
of this information, but one can imagine that combining incongruent visual and auditory 
stimuli would cause some problems for our brains.

Wong (2015) suggests that, in the latter case, higher cognition processes may take place in 
order to resolve sensory conflicts (i.e. incongruence of auditory and visual stimuli). This was 
tested with a recognition task after presenting audio-visual word pairs, which were either 
congruent or incongruent, to the participants. One might expect that because the incongruent 
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word pairs lead to a temporary confusion, the congruent word pairs are easier to remember, 
but the opposite has been observed. As mentioned before, Wong explained this by proposing 
that because higher cognition processes might be needed to solve the incongruence conflict 
of auditory and visual stimuli, the incongruent word pairs are easier to remember.

Since Wong’s experiment is based on words only, it would be interesting to investigate 
whether this effect would be the same if we get closer to a real life situation in which we see 
an animal or an object that makes a sound. Therefore, it was studied whether there is a 
difference in the amount of images that can be remembered for incongruent audio-visual 
pairs (e.g. seeing a monkey, but hearing an elephant) and congruent audio-visual pairs by 
doing a free recall test. In coherence with the mentioned articles, we expect that the 
incongruent audio-visual pairs will be recalled more than the congruent pairs.    

Methods

In order to assess whether or not our hypothesis is true we used the following method. The 
set-up of the study was a within subject design. This way we eliminated all the individual 
differences and were able to study only the effect of our treatment. Our subjects were 13 
students from the University College of Utrecht, the reason for this being the practicality but it 
also provided a more homogenous group of participants. There were 6 males and 7 females 
and their mean age was 19.92 years (SD= 1.03), moreover 10 nationalities were represented 
in our sample. All of this contributes to the generalizability of our results to that part of the 
population.

The participants were presented with two kinds of stimuli: visual and auditory. The visual 
stimuli were black and white line drawings of animals and objects. All of the objects and 
animals were chosen so that they all made recognizable sounds (for eg. a dog or a bell). So 
even though some of the stimuli that were used were too ‘easy’ to remember we wanted to 
use them, because we were sure that their sounds would be recognized. Moreover the style 
of the drawings was kept as consistent as possible so as not to stand out from the series of 
drawings. Color pictures or photographs were not used for the same reason. Some animals 
or objects are more colorful than others which again would make them stand out, whereas 
with photographs the problem is the background which is very hard to keep constant. The 
auditory stimuli were chosen to match the images of the animals and objects. They were 
chosen with care so as to ensure that the object or animal that produced that sound could be 
recognized with solely the sound. This entails that we chose sound tracks that did not have 
any background noise. Moreover we controlled for length and loudness of the sounds. 
Together there were 40 visual stimuli created along with 40 auditory stimuli, and half of them 
were animals while the other half were objects.

For the experiment the stimuli were organized into congruent and incongruent pairs and 
placed into a PowerPoint presentation.  A congruent pair consisted of an image and a sound 
that symbolized the same animal or object. Incongruent pairs we composed of an image and 
a sound that did not match each other. Objects and animals were paired separately from 
each other. Half of the object and animal stimuli were randomly chosen to form a congruent 
pair. The other half were randomly matched together so as to form incongruent pairs. This 
resulted with ten congruent animal pairs, ten congruent object pairs, ten incongruent animal 
pairs and ten incongruent object pairs. All of these pairs were organized into a PowerPoint 
presentation and the order of the pairs was random. The images were placed in the middle of 
the slide along with the name of the object or the animal in block letters. This was done to 
ensure that the participant knows which word we were looking for. The auditory stimuli were 
added into the presentation so that when the slide changed the correct sound was played. 

137



Everything was programed so that the participants wouldn’t have to click at all. This was 
done for convenience but also to control the time that the participants spent on each image.

The course of the experiment after the participants came was to seat them in front of a 
computer. We explained to them what their task was. It was explicitly told to them to only 
remember the visual stimuli that they see. They were given earphones and were told to start 
the presentation whenever they were ready. The presentation was viewed in full screen so 
that there was minimal disturbance and the participants were not distracted by unnecessary 
stimuli. Each stimulus was presented for two seconds and the whole presentation was played 
to them twice in order for the participants to be better acquainted with the stimuli. After this 
there was a pause of five minutes during which the experimenter occupied the participant. 
This was done to make sure that there was a delay before the memory test was conducted 
so that there would be no recency effect. Next a delayed free recall test was given to them. 
This method was chosen because it was most appropriate for our research question. For 
example we did not attempt to produce false memories, which could be done by a 
recognition task. They were asked to write any object or animal that they could recall onto a 
questionnaire.  It was made clear to them that they can write them in any order and as many 
as they could remember. Additionally a questionnaire was administered to them asking them 
for their age, gender, nationality and semester of study, so that general demographics could 
be calculated.

Analysis

Our analysis was based on the amount of items they remembered. We calculated how many 
items that came from a congruent compared to incongruent pair each participant 
remembered. This means that we were not interested in the amount they remembered all 
together; instead we focused on the difference between the two conditions. We used the 
statistical program called SPSS to analyze our results. A paired sample t-test was used to 
compare the amount of items remembered in the congruent condition compared to the 
incongruent condition. There was a significant difference in the amount that was remembered 
in the incongruent condition (M= 11.69, SD= 2.42) compared to congruent condition (M= 
9.15, SD= 2.19); t(12)= 2.19, p= .049. (Table 1)  The table represents these means and 
standard deviations. We can see that conditions differed and that the standard deviations 
were quite similar in size. This means that participants on average remembered items from 
incongruent pairs better than the items from congruent pairs.
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Table 1. This table shows the different means of the number of remembered pictures in the congruent 
and incongruent conditions.

Conclusion

The research question that we tried to answer by this experiment was whether images from 
congruent cross modal pairs are remembered easier or harder compared to images from 
incongruent cross modal pairs. Based on previous research we hypothesized that there 
would be higher recall in incongruent pairs in comparison to congruent pairs. The conclusion 
we can draw from our results is that there is a relationship between congruency of items and 
memory. This relationship is significant and confirms our hypothesis. Our experiment 
therefore suggests that it is easier to remember items that are paired with an incongruent 
sound then with a congruent sound.

Discussion

This experiment looked at whether or not there was an influence of incongruent audiovisual 
stimuli on memory. Based on prior research, we expected the results to show that memory 
would be better if the audiovisual stimuli was incongruent. To address this question we 
showed the participants a slide show with visual stimuli and either a congruent or incongruent 
audio stimuli. Our results showed that indeed the with incongruent audiovisual stimuli the 
memory task was performed better than with the congruent audiovisual stimuli.

We decided beforehand that it would not matter if we used sounds of a particular animal or 
object as visual stimulus and as audio stimulus in the same experiment, because if you only 
use the audio stimuli once (so not as a visual stimulus) this could induce the effect of a fake 
memory in the participants. And our research question was not about fake memory inducing. 
And the inducing of a fake memory could influence the amount of real pictures the 
participants were able to remember.

Before the start of the experiment we already had some questions surrounding the 
soundness of the experiment. If you would show a participant the incongruent sound of an 
animal again as a picture later in the experiment this could induce activation twice instead of 
once for the congruent animal. So, that would mean that the participants were only once 
shown the animals and objects for one time, while the animals and objects used as 
incongruent trials were shown twice.

Also during the experiments there were some discussion points we or the participants 
noticed. The first limitation that participants mentioned to us is that the experiment was busy. 
Some of the participants also mentioned that when they were asked the question what they 
could remember of the animals and objects they were shown before, they thought of the easy 
animals (e.g. cat and dog) right away

Another limitation to our experiment, which is similar to the one mentioned above, is that the 
participants thought in categories. So for example, if they thought of a cat they would think of 
dog and mouse. Because we did not use to many different categories of stimuli, this could 
mean that it was a bit too easy for the participant to remember the stimuli. This especially 
counts for the animal stimuli, because there were less categories in the animal group than in 
the object group.

Because some of the stimuli were ‘easier’ pictures, this could make it easier to remember for 
the participants. For example, on (almost) every questionnaire sheet the participants wrote 
the ‘easiest’ animals, as dog, cat, mouse and lion.

What we noticed during the actual experiments is that some of the participants were 
laughing, because they taught the combination of picture and sound in the incongruent pairs 
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were weird. The fact that the participants made notice of the fact that some of the 
incongruent pairs were ‘weird’ could reinforce the memory of that particular picture in 
comparison to the other pictures with a more normal sound – picture combination.

Another thing we noticed during the analysis of the results is that there as a rooster in the 
presentation, as picture, but almost all the participants wrote this down as a chicken. We 
know this, because there was no picture of a chicken in the experiment. This shows that the 
picture of the rooster was too similar to the picture people have of a chicken. What we did is 
that when the people only wrote down chicken then we counted it as rooster, but if they wrote 
both rooster and chicken on their sheet we deleted one of them.
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Abstract
The agricultural sector of the European Union is subject to challenges. The article analyses 
them and looks at the economic policy tools for managing such challenges. The paper has
two objectives. Firstly, it analyses, from the European perspective, the need for food 
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policy management tools of the new Common Agricultural Policy for 2014-2020 designed to 
address the challenges. 
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Introduction

On the one hand, the global farm sector is facing multiple challenges: there is a growing 
population and changing consumer patterns which follow the economic development mainly 
in emerging and developing countries. The result of this juncture is higher demand for food
especially protein. At the same time, the farming sector is increasingly addressing the issue 
of energy shortage and thus an increasing part of the global farm production is used for the 
non-food purposes.

On the side of farm production, the farmers globally encounter factors of limitations for their 
production. The agriculture and arable land is decreasing due to construction and 
infrastructure, and soil degradation. Climate change is altering the existing production 
patterns in global regions and represents a parameter of volatility, uncertainty and in many 
regions negatively influencing production. Environmental protection concerns and 
sustainability of the agro-eco systems is resulting in the less intensive farming models.

On the other hand, the global farm sector has  one key instrument to cope with the above 
challenges: the use of research and development for more efficient and more sustainable 
agriculture production. The biological potential of crops and domestic animals offer a
substantial margin to be used in a sustainable way. 

The article analyses the global challenges of the farming sector. In the second part it 
explores the policy instruments which were decided upon recently by the European Union in 
order to facilitate the research and development transfer for the European farmers. The 
main policy innovation lies in a concept which provides incentives for the research 
community on one hand, and the farming community on the other thus ensuring targeted 
knowledge transfer. 

Demand driven factors influencing the global farming sector

Population

After the 2nd World War, the world has experienced a major population development. 
According to the United Nations (2004) in 1950 the population in the world was 2,5 billions. 
With a notable 144% increase, the world population rose to 6,1 billions by 2000, leading to a
1,76% average growth rate over this period of time. According to the United Nations 
Department of Economics and Social Affairs, world population is estimated to rise to 8,9 
billions in 2050, hence it is projected to increase by 46% and with an average annual 
population growth rate of 0,77%. To sum up, in comparison to the period 1950-2000, the 
growth rate of the consecutive half-century will fall but the annual increase in world 
population will remain substantial. As is stated in the United Nations' (2004), this means 
that, on average each year for 50 years, the world population will expand by approximately 
as many people as now live in Italy.

Less developed regions will be faced with the highest population growth during the period of 
2000-2050 thus accounting for 99% of the expected increment to world population. When 
this article refers to less developed regions it implies: Africa, Asia, Latin America and the 
Caribbean, while North America, Europe and Oceania are considered more developed 
areas. It is worthy to mention that Asia is expected to have a 1,5 billion increase in 
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population between 2000 and 2050 whilst Africa's share of world population is expected to 
rise by 7%, and attaining 20% of the whole population during that period of time.

With regards to the EU population change (taking into account 28 Member States), the 
European Commission (2014) predicts that EU population will increase up to 2040 and 
decrease marginally thereafter. Furthermore, it is expected that the annual percentage 
change will decline throughout the 50-year period implying that there will still be an increase 
but to a smaller magnitude. 

Per capita food consumption and shifts in diet

Another factor is a qualitative one. With the welfare development of emerging economies, it 
is expected this will translate into an increase in per capita consumption and shifts in diet. 
According to Alexandratos, N. and Bruinsma, J. (2012), there will be a forecasted 1,1% 
expected annual growth for the demand of agricultural products between the years 
2005/2007 to 2050, down from 2,2% in the last 40 years. All of the regions, including 
developed economies as well, will consume more food in the future. On average around 
52% of the world population will intake 3,130 kcal/person/day; this is 24% more than the 
current proportion of the world population that is consuming around 3000 kcal/person/day. 
Along the same lines the current 35% of the world population that is living with 2,500 kcal 
will be reduced to 2,6% by 2050. Through close inspection of the projected data, it is 
concluded that although sub-Saharan Africa's and South Asia's per capita food consumption 
will increase by 2050, they will only attain levels that the other three developing regions 
already have in current times.

Regarding the future composition of food consumption, the world is expected to move 
towards more livestock products (OECD/ FAO, 2011). In particular, there will be a large 
percentage increase of dairy cattle for milk production, the meat production from poultry, the 
pork production and the meat and milk production from sheep and goats. Meat production 
from bovine livestock will still increase but insignificantly. While the shares of wheat will face 
a slightly negative growth, vegetables, sugar and fish will have a substantial percentage 
increase by 2020. The consumption of crops such as rice and grains will increase.

On the one hand, the European Union, Canada and the US are expected to continue on the 
livestock-based diets, while Brazil, China and the rest of Latin America are anticipated to 
follow the same nutritional habits by 2050. On the other hand, economies like East and 
North America or Sub-Saharan Africa are not. Some of the reasons, that these nations are 
not expected to progress at the same rate as the rest of the world towards the western type 
livestock-based diets are low-paid jobs and poverty. Moreover, another significant factor 
would be the fact that some nations, like India or Muslim countries, do not consume beef or 
pork, for religious reasons. In contrast, poultry is attractive to these economies for health 
and financial reasons, thus an increase of total livestock production in these countries, as 
well as the large increase of poultry consumption by 2020, is foreseen by OECD/ FAO
(2011).

Production pattern

The increase in world population and per capita consumption, as well as, the shift to more 
livestock-based diet are the main reasons for the increase of both plant (for fodder) and 
animal production. 
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According to Bruinsma, J. (2009) the percentage increase in agriculture production for the 
periods 1963-2007 and 2007-2050 is present but, decreasing over time (see Figure 1 
below). The percentage increase of agriculture production of the most recent period of time 
has been slowed down. As explained by FAO (2006) this reflects that the continued 
increase in demand for agricultural products is, however, slowly tapering off. Since the world 
population is estimated to increase by about 40% by 2050, the per capita production would 
need to increase by around 22%. An additional billion tonnes of cereals and 200 million 
tonnes of meat would need to be produced annually by 2050.

Factors influencing the supply side of the global farming sector

Scarcity of arable land per capita

Arable land per person is in decline since 1960 and, it is projected that this trend will 
continue to occur until 2050 throughout the world (Bruinsma, J., 2009). The European Crop 
Protection Association (2014) has projected that in 2025 the available land per capita will be 
1900 square metres while in 1980 it used to be 3000 square meters.

Bruinsma, J., (2009) expects that in developing economies, around 80% of the increase in
crop production would be a result of intensification. The drop of the available amount of land 
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is almost fully compensated for by more intense agricultural production, namely 95% in the 
land-scarce region of South Asia, and to more than 100% in the Near East and North Africa.

In developed economies, the peak of arable land per capita occurred in 1960 at 0,7 ha/per 
capita. After that year, it has gradually been decreasing and by 2050 it is expected to fall to 
around 0,43 ha/per capita (Bruinsma, J., 2009).

Climate change

Based on the Intergovernmental Panel on Climate Change (IPCC, 2013), the negative 
impacts of climate change on crop yields are mostly expected for all the regions, see Figure 
2 below. A significant percentage decrease of crop yields is expected, by 2050, in most 
nations with the exception of Europe and Asia. In the latter regions, it is not clear whether 
the overall impact will be negative or positive. Most probably the crop yields in these regions 
will be decreased but, to a lesser extent. It is observed that impacts relate mainly to 
production aspects of food security rather than access or other components of food security. 

Overall, a temperature increase of 3°C, or more, is expected to decrease production of 
major crops (wheat, rice, and maize) in tropical and temperate regions. However, micro-
regional fluctuations are foreseen (IPCC, 2014).

The macro regional impacts of climate change are differentiated. In Africa, heat and drought 
stresses are expected to reduce crop productivity thus altering regional and household 
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livelihood and food security. The rise in temperature in Europe is expected to increased 
economic losses, impact people's health and well-being, labour productivity, crop production 
and air quality. In Asia, a risk of undernourishment is foreseen due to rise of temperature 
and drought. The increased frequency and intensity of flood damage to infrastructure, the 
risks to coastal infrastructure and low-lying ecosystems are the main challenges faced by 
Australia and New Zealand due to the increase in temperature. An important risk arising 
from the rise in temperature in North America is the high possibility of urban floods, in 
riverine and coastal areas, damaging the supply chain, ecosystem and social system 
distribution. Finally, in Central and South America, a decrease in food production and food 
quality is expected as well as a spread of vector-borne diseases in altitude and latitude.  

The EU area is expected to have significant implications for soil erosion and water quality in 
all zones since carbon and nitrogen cycles are expected to be altered by climatic changes.
As explained by the European Commission / AEA Energy & Environment group (2007),
temperature increases tend to speed the maturation of annual crops, therefore reducing 
their total yield potential. In turn, such changes in productivity and zoning may affect the 
total agricultural output of the EU and its share of international commodity trading". In 
Northern Europe, a decrease in summer rainfall and thus in water availability during that 
season is expected, while winter storms and flooding are expected to occur more often. 
Although new pests and diseases are likely to be introduced, the lengthened growing 
season is foreseen to increase both the productivity of some crops already cultivated and of 
others. These Boreal climatic zones will be suitable for farmland.

The greatest risk for Southern Europe stems from the foreseen reduction of water supply 
leading to a decrease in crop yields. There is also a possibility that optimal growing 
conditions will be altered and therefore, areas will become less able to produce higher 
yields.

On the one hand, rising sea levels are an important concern for the Atlantic Central zone. 
On the other hand, there is a possibility that for this zone agriculture production will increase 
significantly. Winter flooding and hotter and drier summers are also the main projections for 
the future of the Western Europe. The Atlantic South zone is estimated to suffer from a
decrease in crop yields and reduced water supply. Risks for Central and Eastern Europe 
relate mainly to potential changes in precipitation patterns, with projected increases in winter 
rainfall and decreases in water availability in summer. An extension of the frost-free period 
may increase the productivity of some crops and enhance the suitability of these zones for 
the growth of other crops. It is likely that both agriculture and livestock production will 
increase in the following years, as well as, new crop types that might be introduced in the 
continental south zone like Hungary and Romania. In mountainous Alpine regions the 
increase of temperature is expected to be above average and thus less snow will cover the 
regions affecting the hydrological cycles in many river basins. The Figure 3 provides for a 
overview of the climate change impact in Europe.
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4.
Knowl
edge 
transf
er into the farming sector

Global farming and related downstream and upstream sectors reacted to the challenges 
through modernisation and technological transfers.

In all sectors, the highest intensity of research financing occurs in the USA with 2,7% (World 
Bank, 2014). EU is investing 2% of its overall GDP on R&D expenditure, whilst Africa is still 
lagging behind in that area by devoting less than 1% of its GDP on R&D.

Turning to agriculture, the FAO (2009) revealed that investment in R&D for agriculture,
results in high rates of return. However, such returns were decreasing over the period 1976 
and 2000. The highest growth (8,3%) has occurred during the period 1976 to 1981 in Latin 
America and Caribbean, while the lowest ones have been recorded between 1991 and 
2000. There are large differences between and within regions and the reason being
agricultural R&D investments were increasingly concentrated in a few leading countries. 

According to the FAO, 2009 public investments in agricultural R&D worldwide grew from 
USD 16 billion in 1981 to USD 23 billion in 2000. For the period 1981-2000, spending in 
Asia and Pacific more than doubled and therefore increasing on average by 4,2% per year. 
This was mainly due to the high growth in agricultural R&D spending of China and India 
with, the first one having an average growth rate of 4,4% and the latter one 5,8%. High-
income countries' spending during that period of time grew by 2,3% per year although,
during the 90's spending has been reduced significantly. In contrast, the investment of Sub-
Saharan Africa on agricultural R&D grew by about 0,6% per year and actually fell during 
1990's. Asia and Pacific increased their share in the world's agricultural spending on R&D 
from 13% in 1981 to 21% in 2000. The shares of Sub-Saharan Africa, Latin America and of 
the high-income countries have been reduced by 5, 11 and 56 percent of the total, 
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respectively. On the other hand, the shares of spending by low- and middle-income 
countries have been increased by 2 and 9 percent respectively.

A concrete example of the funds spent on R&D by the individual companies, including the 
agrochemical industry and the GM seed market, shows significant increase over time 2007 
to 2012. The total spending of the agrochemical industry has been increased from USD 
2,328 millions in 2007 to USD 2,943 millions in 2012. A significant change that occurred 
during that period was that in 2007 most of the funds have been devoted to the research of 
new agrochemicals while in 2012 most of the money has been invested for their post launch 
development. Consequently,  since less money was invested for research in 2012, more has 
been spent for product monitoring and stewardship and the development of the new 
products.

The Figure 4 below represents the evolution of the GM seed market from 1995 to 2012. As 
of 2007, sales have increased more than the related GM area, due to the increase in 
efficiency.

European Union knowledge transfer to the Agriculture sector

The European Union is pursuing its EU 2020 strategy promotes innovative, sustainable and 
inclusive growth. Five headline targets, to be achieved by 2020, have been identified: 
employment, research and development, climate/energy, education, social inclusion and 
poverty reduction (European Commission, 2010).
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The establishment of European Innovation Partnerships (EIPs) for the period 2014-2020 in 
different sectors represents a new approach under the Europe 2020 Strategy to advance EU 
research and innovation. The EIP pursues the "interactive innovation model" which focuses 
on forming partnerships: using bottom-up approaches and linking a wide range of actors -
from researchers to business - in Operational Groups that engage in practical projects. The 
goal is to generate new insights and ideas and transform existing tacit knowledge into 
targeted solutions. Such an approach should not only encourage the co-creation of 
innovation and applicable solutions from research, but also speed up the spreading of 
innovative ideas. 

The approach is relevant to all sectors. Currently there are five EIPs in place:
EIP Active & Healthy Ageing
EIP on Smart Cities and Communities
EIP on Water
EIP Raw Materials
EIP on Agricultural Sustainability and Productivity

EIP on Agricultural Sustainability and Productivity

The agricultural European Innovation Partnership on Agricultural Sustainability and 
Productivity (EIP-AGRI), which was launched by a Commission Communication in February 
2012, aims to foster a competitive and sustainable agriculture and forestry sector that 
"achieves more from less". Its aim is to contribute to ensuring a steady supply of food, feed 
and biomaterials, both existing and new ones, sustainable management of the essential 
natural resources on which farming depends, and working in harmony with the environment
(European Commission, 2012).

The EIP operates through operational groups which are formed by different actors such as 
farmers, researchers, businesses, advisory services, NGOs, etc. Operational Groups are 
built around concrete innovation projects, on the initiative of the interested actors. The 
composition of an Operational Group may therefore vary from project to project, in function 
of the project pursued. Operational groups shall draw up a description of the project, the 
expected innovative results, the approach towards implementing the project, and the 
decision-making process guiding the work of the Operational Group. An important 
prerequisite for funding is that Operational Groups have to commit themselves to 
disseminate the results of their work via the EIP network.

EU agriculture sector and innovation

EU agriculture is extremely diverse, and therefore different types of innovation are relevant 
for different farms and/or Member States. Farms in the EU vary in particular in their structure 
and/or size, their produce (products vary from olives and goat’s cheese to barley and 
flowers), the technologies they use as well as the different environmental conditions 
regarding soil and the climate in which they operate.

While environmental challenges (including issues such as landscape or animal welfare) are 
in many cases less related to farm size, in the context of farm production levels the 
differences in structure and size are particularly evident. 75% of food production comes from 
only 3 million of the 14 million holdings that are statistically counted as farms. Among those 
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3 million holdings are the main innovators who develop the input, and the food industry 
which develops the technological innovation for the output (higher production).

On the other hand, there are millions of farms that are facing either problems of farm size, 
and/or a declining social fabric in the rural area, with public and commercial services closing 
down, few job opportunities etc. (EU SCAR, 2013).

Finally there are farm holdings which could be considered in the middle, some of them are 
very innovative in developing new business models with, for example, ‘slow food’ products, 
or diversifying into care services and tourism (EU SCAR, 2013).

Against this background, one can evaluate the different types of innovation and tools
needed. For instance, the farms at the smaller end of the spectrum would be most 
concerned by dissemination of best practices from the innovative farm holdings, as well as a 
larger focus on social innovation in their area, focusing on diversification of farm activities, 
as well as infrastructure. Of particular importance would be the development of broadband 
infrastructures - innovation practices cannot be disseminated without effective means of 
communication and reliable hardware tools. The picture in Europe is mixed - while in some 
countries farms have both computers and hand-held devices (i.e. smartphones) in others 
they do not have/use either. The same is true for the quality and speed of the broadband 
connections, and unfortunately this leads to very poor communication opportunities in some 
Member States, as shown in a recent study (Holster et al., 2012 and EU SCAR, 2013).

Funding EIP-AGRI through Rural Development

The operational groups can receive funding under either Horizon 2020, or Rural
Development (EAFRD).

Under the rural development policy (European Union (2013a)) several measures have been 
designed to stimulate innovation,. Iin particular, the cooperation measure (Article 35 of the 
Regulation on Rural Development (European Union (2013a))). Actions under this measure 
benefit from an increased EAFRD co-financing rate. Support can cover both the setting up 
and the running of Operational Groups, as well as the funding of their operations. Another 
advantage is that under this article a co-operation project may involve a combination of 
different rural development measures. 

There are a number of other measures which are very relevant for potential projects of 
Operational Groups: knowledge transfer and information actions (Art. 14), advisory services 
(Art. 15), investment in physical assets (Art.17), farm and business development (Art. 19), 
forestry investments (Art. 26), producer groups (Art. 27). Investments done in the framework 
of EIP Operational Groups may profit from a higher support rate. In the case of the measure 
for investments in physical assets, not only the co-financing rate from the Union is higher for 
a co-operation project, but also the aid intensity (meaning the beneficiary has to provide a 
smaller share of the final costs).  

The Rural Development Regulation provides the breakdown of EU support (in billion EUR) 
per Member State in its Annex I. However, the Regulation does not provide for specific 
spending targets on different measures, as Member States should define their spending 
priorities on the basis of an ex-ante evaluation and a SWOT analysis. Therefore, Member 
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States are free to provide as much support for measures relevant to the EIP as they deem 
necessary and feasible.

Funding EIP-AGRI through Horizon 2020

Horizon 2020 (2014) is the EU framework for funding research and innovation in Europe
from 2014 to 2020. A budget of 3,851 billion euros, or 5% of the overall budget of Horizon 
2020 has been proposed to support the societal challenge: "Food security, sustainable 
agriculture, marine and maritime research and the bio economy" (European Union (2013b)).

Under this heading, beyond the funding of applied research, Horizon 2020 provides for 
practice-oriented formats such as "multi-actor approach" and "thematic networks", which 
fully match the concept of Operational Groups.

In practice, the types of projects for which funds will be made available are set out in the 
Horizon 2020 work programmes for "Food security, sustainable agriculture and forestry, 
marine and maritime and inland water research and the bio economy." For 2014-2015, the 
funding opportunities address a a range of challenges varying from "Sustainable terrestrial 
livestock production" to "Renewable oil crops as a source of bio-based products" (European 
Commission Decision C (2013) 8631). 

Other funding opportunities

Collaborative and innovative projects related to the farm sector find their main (almost 
'natural') opportunities for support under Rural Development and Horizon 2020 policies, 
which provide funding for Operational Groups and multi-actor projects.

However, other policies, such as the EU Regional Policy through the European Regional 
Development Fund and the Cohesion Fund as well as Education Policy, may offer additional 
opportunities. Beside Union policies, national/regional policies and activities also aim to 
complement efforts, reinforce positive outcomes, and provide additional opportunities.

Moreover, private funding can be available, as private companies are eligible members of 
Operational Groups and therefore, can provide co-funding for projects. Furthermore, to 
encourage participation of private companies, funding under the Rural Development co-
operation measures can also be provided to individual actors, for pilot projects and 
development of new products. 

Conclusions
The paper analysed the challenges facing global agriculture from the European perspective.
The challenges are driven by objective factors such as population increase and qualitative 
change of the farm production demands. These factors result in increased demand globally
for agriculture output. At the same time objective parameters, such as climate change or 
decrease of the arable land, limit the agriculture production. 

Technological transfer towards agriculture and related sectors is broadly conceived as a key 
response to the above dilemma.

The paper analyses the new policy tools adopted by the EU in order to foster the RD 
transfer towards EU farming sector.
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Abstract
Food nutrition security (FNS) is a multidisciplinary term that encompasses a set of the 
complex economic and social determinants. Recent food spikes were raising concerns 
on the food and nutrition security at all its levels (global, national, household and 
individual). In this paper we estimate demand for food diversity in Kosovo. Theoretical 
framework suggests that food diversity serves as a proxy for food and nutritional status 
at the household level. Here we employ standard OLS in order to estimate the impact of 
income (and other determinants) on the demand for the food diversity. Further, we 
compute relevant anthropometric indicator (Body Mass Index) in order to access the 
state of the FNS at the individual level. For the purpose of empirical estimation we use 
the HBS data on Kosovo covering the period 2005-2012. The main findings suggest that 
food diversity in Kosovo marked important improvement over the time period observed, 
reflecting the impact of rising income as a key determinant of the food diet. The pattern 
of the household food consumption remained diversified over the time period observed, 
but restricted by the low level of income. Food diversity in the urban households is 
significantly higher than in rural areas. Individual variables in the most of the cases were 
determined as significant. Anthropometric estimates were evidencing that prevalence of 
undernourishment is particularly critical in the case of school-age children, while the 
main nutritional problem among the adults is overweight.
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Food and nutritional security, food diversity, Kosovo
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INTRODUCTION
The early 1970s instigated a period of the global food price instability. That time crisis 
altered rapidly bringing the humanity into the edge of food insecurity (Friedmann, 1993). 
From food crisis of the early 1970s until now, the absolute number of food insecure 
people was consistently around 850 million. Since 2008, more than one billion people 
were counted as food insecure (McDonald, 2010; McMichael and Schneider, 2011; 
Rosset, 2008). The recent food crisis has been associated with rising food prices and 
rising hunger rates across the world (McMichael and Schneider, 2011). Food price 
spikes are particularly harming poor people in developing countries. In such nations, 
food price volatility is leading to great hardship for consumers, reflecting the fact that 
food expenditure constitutes a significant proportion (60-80%) of the total income (Clapp 
and Cohen, 2009: Gilbert and Morgan, 2011).

Food security is a necessary but not sufficient condition for nutrition security 
(IBRD, 2012). Food security goes beyond the food production and distribution, therefore 
nutrition security is not necessary outcome of successfully achieving food security 
(Benson, 2004; Pinstrup-Andersen, 2009). The extent to which food security results in 
good nutrition depends on a set of non-food factors such as sanitary conditions, water 
quality, infectious diseases and access to primary health care.

Darmon and Drewnowski (2008) show that socioeconomic conditions are 
important predictors of diet quality. Diets in the transition region of Europe (like Kosovo) 
are particularly monotonous, with the majority of energy coming from the consumption 
of starch and cereals (Swinnen and Van Herck, 2011). The situation has been 
improving but the share of starchy foods in total dietary energy consumption on average 
remains larger in the transition countries. The poorest face difficulties in obtaining 
access to food of sufficient quantity and quality to ensure a safe and nutritious diet. 
Darmon and Drewnowski (2008) also note that energy-dense and nutrient-poor diets 
are cheap and more consumed by those with limited means.

Despite the fact that food security became recently widely debated issue around 
the globe, research on the topic of food security remains scarce in the case of Kosovo.
Most of the studies are devoted narrowly to the poverty constraints. Official reports 
(World Bank/KAS, 2013) stress their deep concerns on the high prevalence of poverty. 
It is estimated that 29.7% of its population in Kosovo lives below the poverty line, with 
10.2% of the population living in the extreme poverty.

Kosovo as a small European economy is undergoing complex economic, political 
and structural adjustments of the transition process. It is considered to be self-
insufficient in meeting domestic demand for the key food commodities. For example,
referring to the latest data (2012), Kosovo satisfies 76% of domestic demand for wheat, 
while 24% is imported from the global market (MAFRD, 2012). Such an outcome is 
relevant, particularly taking into account that Kosovo is characterized as a “bread-eating 
country“(Lingard, 2003), where cereals constitute relevant share of the food diet.

Kosovo is a consumption driven economy. Aggregated data (Figure 1) provides 
clear suggestion that consumption marks the highest contribution on GDP. Over the last 
decade, country achieved a significant improvement on its economic accounts. 
However, economic growth has been well below the rate achieved in neighbouring 
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economies and the level of per capita income is among the lowest in Europe. Many 
households depend on remittances from abroad to meet their consumption needs (Sen 
and Kirkpatric, 2011). Several constraints were shaping the weak development pattern 
during the last decade. Most important constraints driving country’s weak growth pattern 
involves inherited political profile, low investment profile economy, underutilization of 
resources due to the corruption practices, high level of unemployment, dependency on 
migrant remittances etc.

Figure 1: Main components of GDP in Kosovo            Figure 2: Share of food in consumption in 
Kosovo 
Source: Own elaboration based on the data of KAS

.Food consumption marks the highest proportion on the total share of expenditures in 
Kosovo. The share of food expenditures in total consumption during the period 2005-
2012 exceeds 40% (Figure 2).

MATERIAL AND METHODOLOGY
Theoretical framework on the demand for food diversity
Literature suggests that appropriate alternative in measuring food diversity is to employ 
the Berry Index (Berry, 1971). Berry Index has been applied in empirical economic 
studies to investigate food diversity (Thiele and Weiss, 2003; Stewart and Harris, 2005). 
Empirical studies based on individual household data so far have been devoted to 
studying actual consumption behaviour in different countries. For example, Moon et al
(2002) addressed the demand for a varied diet in an economy in transition. They found 
out that the length of the time allowed for consumption is an important element in 
measuring the demand for food diversity. 

Theoretical foundation of food diversity estimations of this paper is based on 
theoretical framework introduced by Jackson’s (1984). Jackson’s hierarchic model for 
food diversity suppose separability of food with non-food commodities, therefore we 

consider the utility maximization problem for jq where nj ,...,1 as follows,
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where jP shows the price for commodity j and E represents total food expenditure. 

Kuhn-Tucker conditions are satisfied by the maximization of )(qu such that,
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where the Lagrangian multiplier is denoted by S, is set of goods actually purchased, 

and S is set of goods not purchased. Solving through (1), (2) and (3), we obtain the 

Marshallian demand functions EPgq jj , . If the condition (20) is fulfilled, then 

), EPg j is equal to zero meaning that in the optimum there should be zero 

consumption of the good j given the price vector and total expenditure. If we define 

0, EPgiEM ii
to represent set of goods in a purchased set given the prices,

then the number of distinct food items purchased is determined by the cardinality of M

as a function of the price vector and total expenditure.
Further, in assessing food diversity we use the Berry Index estimates (Berry, 

1971). Berry-Index quantifies caloric share of food i on total calories:

                                              

n

ti

isBI 21
                                                                  

(4)
BI is bound between 0 and 1-1/n. BI is 0 in the case of no diversity, where there is total 
concentration in one item. BI is 1-1/n if the items are equally distributed. BI measures 
diversity proportionally; therefore high values of BI indicate high diversity within the sum 
of all items. 

Since Berry Index lies in the interval between 0 and 1, the assumption of the 
normality may not be fulfilled. Therefore to overcome this problem, here is applied usual 
logistic transformation (Greene, 1997), as we could run the standard OLS estimates. 
The modified index is called Transformed Berry Index (TBI) and is computed as,

                                  )1(
ln

BI

BI
TBI

                                                                

(5)
Empirical assessment of food diversity
We apply our methodology to the Household Budget Survey (HBS) data. Our dataset 
consists of eight annual rounds, from 2005 to 2012. The survey provides detailed 
information on household incomes and expenditures on food and non-food goods and 
services. The data also contain detailed information on quantities consumed by each 

157



household, its location and size as well as individual head of household characteristics 
such as age, education, and working status.

In order to empirically estimate relationship between income and food diversity, 
we assess the standard OLS regression model as follows,

iiiiiiiii REGHHHYFD ''' 43210                                   (6)

where iFD represents Berry Index; iY is the logarithm of household’s net monthly 

income; iH ' represents a vector of household’s characteristics, such as size of 

household, urban; iHH ' represents a vector of  characteristics of the head of 

household’s including age, educational level, and working status; iREG' are covariates 

of regional differences; and i is error term. The income elasticity of the food diversity is 

measured directly by i when diversity is measured by the Berry Index. All estimations 

are carried out with correction for heteroschedasticity and robust standard errors are 
reported.

Assessment of the anthropometric indicators
Anthropometric literature defines nutritional anthropometry as measurement of the 
physical dimensions and gross composition of the human body as a means of 
assessing nutritional situation (WHO, 1986; Shetty, 2003; Gibson, 2005; Neufeld and 
Osendarp, 2014). In terms of practical application there is general agreement that 
anthropometric indicators serve as the most powerful tools to determine nutritional 
status of individuals and populations (WHO, 1986; Victora, 1992). An added value of 
these indicators lays on their ability to discriminate between different physiological and 
biological factors (Gorstein et al, 1994). As explained by Cook and Frank (2007) poor 
nutrition influences health and wellbeing through the life cycle, from the prenatal period 
on into elder years. The anthropometric indicators were determined by Reinhard and 
Wijayaratne (2002) as food and nutrition security impact indicators that assign the level 
to which the food is utilized and converted into satisfactory nutrition status. The most 
frequently anthropometric indicators used for such a purpose are Body Mass Index 
(BMI) or weight-for-height, height-for-age, and weight-for-age.

Computation of the Body Mass Index (BMI)
Due to the data limitations, research objective of this section is to compute Body Mass 
Index (BMI), based on the differentiation of the population sample between adults (+16 
years) and pre-school children (6-16 years old). Body Mass Index (BMI) depends on the 
net energy intake and varies through the human life cycle. It captures both long and 
short term dimensions of nutrition. Relationship between BMI and food security was 
observed in several studies (Dubois et al, 2011; Thomas and Frakenberg, 2002) 
assuming that in developing countries food insecurity is related with higher odds of 
being undernourished, while in developed countries food-insecure households have 
higher odds of being overweight or obese.

BMI is calculated by dividing individual weight by the square of individual height: 
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(7)
According to the World Health Organisation (WHO, 2014), the BMI is an indicator 

for food intake, which is commonly used to classify underweight, overweight and 
obesity. It ranges from 18.5 to 25, where BMI lower than 18.5 indicates underweight, 
while BMI higher than 25 indicates overweight. Variation of the BMI between 30 and 
39.99 differentiates the levels of obesity.

Data availability
Concerning the data management of the HBS dataset we decided to aggregate the 
HBS data of the food expenditure into five main categories: cereals, meat and fish, dairy 
products, fruits and vegetables and other food products. Similar approach was applied 
in several studies in different countries such as Smith and Subandoro (2007). One of 
the data restrictions in estimating anthropometric indicators were the data availability in 
the individual level (body weight, body height and age) only for the year 2012. The main 
research limitation in this case is inability to explain potential changes between two (or 
more) time periods. The 2012 HBS sample includes 18,556 individuals living in 2,347 
households, with an average household size of the 5.5 members.

RESULTS AND DISCUSSION
Preliminary assessment of the food diversity
Large number of empirical studies has been devoted on consumer demand analysis. 
However, according to Thiele and Weis (2003) much less attention has been paid to the 
household’s demand for food diet variety (the number of different products consumed in 
a specific time period). Estimates of the Berry Index (BI) made in this section give a 
straightforward outcome in the explaining the main drivers of food diversity in Kosovo. 

Results suggest that Kosovo households consume diversified food pattern and
since 2005 food diversity marked an upward trend (Figure 3). The main contributor on 
increasing food variety is devoted to the increase in income. Moreover, distinction 
between the urban and rural areas provides information on the differences of food 
diversity in the case of Kosovo. Berry Index (BI) estimation explains that urban 
households tend to enjoy more diversified food diet than those in the rural settlements. 
Such an outcome is complementary with the theoretical framework and empirical 
findings on food diversity (Drescher, 2007). Accordingly, aggregated HBS data (Figure 
4) indicates relatively proportional distribution of the food categories consumed in 
Kosovo households. Food consumption of the Kosovo households is diverse in terms of 
variety, but remains poor in terms of income. This is particularly true in the case of rural 
areas and marginalized social groups. 
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Figure 3: Berry Index in Kosovo                               Figure 4: Diversity of food 
consumption

Source: Own elaboration based on the HBS data of KAS

In order to confirm such preliminary indication provided here, in the next section 
we estimate the Berry Index (BI) of food diversity by using the microdata from the HBS 
and applying for food diet assessment.

OLS estimates on the food diversity
Our results (Table 1) show that food consumption in Kosovo became more diverse over 
the observed time period. Moreover, estimates suggest that food consumption tends to 
be more diverse in the urban areas, and varies across Kosovo regions. These findings 
are consistent with the study done by Thiele and Weiss (2003) confirming that 
households living in larger cities tend to enjoy higher food diversity than people living in 
rural areas. Previous literature suggests that income is the most important variable that 
is positively correlated with the demand for food diversity (Drescher, 2007; Ogundari, 
2013). This is confirmed by our results from Kosovo. Interestingly, based on the findings 
of our empirical analysis, size of household has significantly negative impact on the 
demand for food diversity. The larger the size of household, the lower food diversity is 
observed, ceteris paribus. This outcome is in accordance with the findings of several 
previous studies (Stewart and Harris, 2005), but at the same time our results is in 
contradiction with the findings presented by Drescher (2007) who suggests that different 
household members have different needs and it is likely that food diversity increases 
with increasing the size of the household. Individual control variables of the head of 
household (age, education and working status) were determined to have significant 
impact in our model. There is a positive impact of employment status of the head of 
household on demand for food diversity in Kosovo. Demand for food diversity also 
increases with the level of education of the head of the household. Education is 
considered as a proxy variable for dietary knowledge (Variyam et al., 2002), therefore 
better-educated consumers are more aware of the importance of a diversified diet 
(Drescher, 2007). Finally, the age of the head of household has relevant but significantly 
lower impact on the demand for food diversity.
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Table 1: Food diversity OLS estimates (pooled sample, 2005-2012)
TBI Coef. Std. Err.

ln_Income 0.081*** 0.005

ln_ pcereals 2.694*** 0.054

ln_ pmeat 0.059 0.036

ln_ pdairy -0.259*** 0.042

ln_ pfruits -0.682*** 0.048

ln_ pother 0.074*** 0.021

Household size -0.014*** 0.002

Education 0.118*** 0.010

Age 0.005*** 0.001

Working status of the head of household 0.090*** 0.017

Urban 0.330*** 0.013

Yeartrend 0.050*** 0.004

Gjakova 0.327*** 0.020

Gjilani 0.381*** 0.022

Mitorvica 0.344*** 0.026

Peja 0 (omitted)

Prizreni 0.312*** 0.019

Prishtina 0.408*** 0.020

Ferizaj -0.035 0.028

Constant -101.842*** 8.087

Prob > F 0,000 -

R-squared 0.358 -

Number of observations 18,556 -

Note: *P<0.1, **P<0.05, ***P<0.01. Variable of Peja is omitted from regressions because of the colinearity problem.

Source: Own elaboration based on the HBS data of KAS

Results on Body Mass Index (BMI) computation
BMI (Body Mass Index) is considered as one of the most commonly used indexes in 
determining the level of undernourishment, overweight and obesity. In the case of 
Kosovo, the total sample size used for BMI estimations consisted from 18,556
individuals. The main outcome of estimation indicates that around 12% of the 
individuals in Kosovo are classified as undernourished, and a half of the individuals 
(50.5%) are categorized at the level of the normal weight. Individuals that cope with 
overweight are present at 28.5% of the sample. While around 9% of the individuals are 
categorized as obese (from 1st to 3rd class).

Table 2: BMI estimations in Kosovo (2012)

BMI categories
Total sample

Children (6-16 
years)

Adult (+16 years)

Frequenc
y

% 
share

Frequency
% 

share
Frequenc

y
% 

share
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Undernourishment 1,532 11.75 882 32.31 225 2.38

Normal weight 6,663 51.11 1,420 52.01 5,160 54.55

Overweight 3,674 28.18 214 7.84 3,366 35.58

Obesity of 1st degree 777 5.96 87 3.19 608 6.43

Obesity of 2nd degree 163 1.25 56 2.05 67 0.71

Obesity of 3rd degree 227 1.74 71 2.6 34 0.36

Source: Own elaboration based on the HBS data of KAS

BMI estimations vary when discriminating for the age population between the 
school-age children (6-16 years) and adults (+16 years) (Table 2). Common 
denominator of BMI estimations in this case evidences the acute undernourishment in 
the case of school-age children (0-16 years). More than a third (32.3%) of the school-
age child sample suffers from undernourishment. On the other hand, in the case of the 
adult population (+16 years) more than 35% of population experience overweight. 
Differentiated estimates of BMI between urban and rural residence of individuals sample 
brings similar findings we presented above (Figure 5).
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Figure 5: BMI estimations for the school-age children and adults in Kosovo (2012)
Source: Own elaboration based on the HBS data of KAS

One of the limitations on the empirical estimations at this section is unavailability 
the monthly birth data for measurement stunting and wasting among the pre-school 
children (0-5 years). Previous studies in the case of Kosovo for the related field are 
scarce, and most of the research is done on the medical field (Hoxha et al, 2014; Lokaj-
Berisha et al, 2014; Rysha, 2013). However, some interesting findings of early research
studies is worthy to mention here. For example, early study report on anthropometrics 
was conducted by international organizations (AAH, 1999) aiming to capture the state of 
malnutrition among the children (0-5 year) immediately after the period of war (1999). 
Another anthropometric study conducted by Volken and Rüesch (2012) integrates 
Kosovo migrants living in Switzerland. And most recently, UNDP in Kosovo (2014) 
reports that children fall under the most vulnerable demographic groups in Kosovo, 
where around 15.5% of them face stunting and inadequate nutrition.

CONCLUSIONS
The main findings of this paper reveal that Kosovo at the national level is significantly 
exposed to the food security risks, mainly driven by the high level of poverty, high 
unemployment, low income level, food self-insufficiency and sharp food trade deficit. 

Food diversity analysis reveals that distribution of the food categories remained 
significantly diversified over the time period observed, but poor an restricted in terms of 
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income. Berry Index (BI) estimations explained that despite the significant improvement 
of the food diversity since 2005, major constraints of the food diversity are evident in the 
rural areas and marginalized social groups. Further, OLS estimates affirmed that food 
pattern became more diversified over the investigated time period. Food diversity is 
negatively related to the size of household, and varies across the Kosovo regions. 
Relevant variable in determining food diversity is level of education of the head of 
households and his employment status, while the age variable has a lower explanatory 
power on food diversity. Most importantly, OLS estimates indicate existence of strong 
positive relationship between the income and food diversity. Therefore, income driven 
policies should be prioritized in order to improve nutrition aspects of food diversity. We
should expect that Kosovo will improve its nutrition diet by passing through the so called 
“nutrition transition” (Doan, 2014). This should take place as the result of the improved 
income status of the Kosovo households.

Anthropometric assessment of the two age cohorts, school-age children (6-16 
years) and adults (+16 years) conveys worrisome message on the state of nutrition 
security at the individual level. Computed anthropometric variables also show that food 
security is a major problem in Kosovo, especially among school children and in rural 
areas. Results were indicating that 12% of total sample suffer undernourishment. 
Particular concern on individual nutrition status is evident among the children, where 
about a third (32.3%) of this age group is coping with low food intake. BMI on adults
were signalling occurrence of overweight problem, such an outcome is found in more 
than 35% of adult sample. Overweight and obesity however is not a food intake 
indicator occurring only in developed countries.

Acknowledgment: The authors acknowledge financial support from the "AgroBioTech" 
Research Centre, APVV-0894-11, VEGA-1/0930/15, VEGA-1/0806/15, VEGA-
1/0830/13 and VEGA-1/0586/14.

References:

AAH (Action Against Hunger) (1999) Anthropometric nutritional infant feeding and weaning 
survey. Available at: http://files.ennonline.net/attachments/719/kosovo-2-reports-aah-
1999.pdf

BENSON, T. )2004) Africa's Food and Nutrition Security Situation: Where are we and how did 
we get there? Washington: IFPRI, ISBN 0-89629-649-0.

BERRY, CH. (1971) Corporate growth and diversification, Journal of Law and Economics 14: 
371-383.

CLAPP, J. – COHEN, M. 2009. The global food crisis: Governance, challenges and 
opportunities. Waterloo: Wilfrid Laurier University Press, 288 p. ISBN 978-1-55458-192-4.

COOK, J.T. – FRANK, D.E. (2008) Food Security, Poverty, and Human Development in the 
United States. Annals of the New York Academy of Sciences, 1136: 193-209. 

DARMON N. – DREWNOWSKI A. (2008) Does social class predict diet quality? American 
Journal of Clinical Nutrition 87(5):1107-1117.

164



DOAN, D. (2014) Does income growth improve diet diversity in China. Selected Paper prepared 
for presentation at the 58th AARES Annual Conference, Port Macquarie, New South 
Wales, 4-7 February 2014.

DRESCHER, L.S. (2007) Healthy food diversity as a concept of dietary quality: Measurement, 
determinants of consumer demand, and willingness to pay. Gottingen: Cuvillier Verlang, 
ISBN 978-3-86727-300-8.

DUBOIS, L – FRANCIS, D. – BURNIER, D. – TATONE-TOKUDA, F. – GIRARD, M. –
GORDON-STRACHAN, G. – FOX, K. – WILS, R. (2011) Household food insecurity and 
childhood overweight in Jamaica and Quebec: a gender-based analysis, BMC Public 
Health 11(1): 199-208.

FRIEDMANN, H. (1993) The Political Economy of food: A global crisis. Available at: 
http://giannini.ucop.edu/media/are-update/files/articles/v12n2_7.pdf

GILBERT, C. – MORGAN, W. (2011) Food price volatility. Methods to analyse agricultural 
commodity price volatility, New York: Springer, pp. 45-62. ISBN 978-1-4419-7634-5.

GORSTEIN, J. – SULLIVAN, K. – YIP, R – DE ONIS, M. – TROWBRIDGE, F. – FAJANS, P. –
CLUGSTON, G. (1994) Issues in the assessment of nutritional status using anthropometry. 
Bulletin of the World Health Organization, 72 (2): 273-283.

GREENE, W.H. (1997) Econometric Analysis, Prentice Hall, 3rd ed. Englewood Cliffs, NJ.
HOXHA, R. – ISLAMI, H. – QORRAJ-BYTYQI, H. – THAÇI, S. – BAHTIR, E. (2014) 

Relationship of weight and body mass index with bone mineral density in adult men from 
Kosovo. Mater Sociomed 26(5): 306–308.

IBRD (International Bank for Reconstruction and Development). (2012) Global Monitoring 
Report 2012: Food prices, nutrition, and the Millennium Development Goals. Washington: 
World Bank, 169 p. ISBN 978-0-8213-9451-9.

JACKSON, L. (1984) Hierarchic demand and the Engel curve for variety. The Review of 
Economics and Statistics 66: 8–15.

KAS (Kosovo Agency of statistics) (2013) Household Budget Survey (HBS). Available at: 
http://esk.rks-gov.net/ENG/hbs/publications

KAS (Kosovo Agency of Statistics) (2013) Labour Market. Available at: http://esk.rks-
gov.net/ENG/labour-market/publications

KAS (Kosovo Agency of Statistics) (2013) National Accounts. Available at: http://esk.rks-
gov.net/ENG/national-account/publications

KAS (Kosovo Agency of Statistics) (2013) Social Welfare and Literacy. Available at: 
http://esk.rks-gov.net/ENG/social-welfare-and-literacy/publications

LINGARD, J. (2003) A comparative advantage analysis of Kosovan agriculture. Post-
Communist Economies, 15(3): 417-434.

LOKAJ-BERISHA, V. – GACAFERRI-LUMEZI, B. – MINCI–BEJTULLAHU, G. – LATIFI-
PUPOVCI, H. – KARAHODA–GJURGJEALA, N. – BERISHA, N. – MORINA, T. (2014) 
Gender Associated High Body Mass Index in Allergic Diseases, Open Access Macedonian 
Journal of Medical Sciences, doi: http://dx.doi.org/10.3889/oamjms.2015.008.

MAFRD (Ministry of Agriculture, Forestry and Rural Development of Kosovo). (2013) Green 
Report 2013. Available at: http://www.mbpzhr-ks.net/en/reports-and-publications

McDONALD, B. 2010. Food security. Cambridge: Polity Press, 200 p. ISBN 978-0-7456-4807-1.
McMICHAEL, P. – SCHNEIDER, M. (2011) Food Security Politics and the Millennium 

Development Goals. Third World Quarterly, 32(1): 119-139.
MOON, W. – FLORKOWSKI, W. -  BEUCHAT, L. – RESURRECCION, A. – PARASKOVA, P. –

JORDANOV, J. – CHINNAN, M. (2002) Demand for food variety in an emerging market 
economy. Applied Economics, 34 (5): 573-581.

165



OGUNDARI, K. (2013) Determinants of food-poverty states and the demand for dietary diversity 
in Nigeria. Contributed paper prepared for presentation at the 4th International Conference 
of the African Association of Agricultural economist (AAAE), Cape Town, Hammamet, 
Tunisia, 22-25 September, 2013.

PINSTRUP-ANDERSEN, P. (2009) Food security: definition and measurement. Food Security,
1: 5-7.

REINHARD, I. – WIJAYARATNE, K.B. (2002) The use of stunting and wasting as indicators for 
food insecurity and poverty. Available at: http://www.sas.upenn.edu/~dludden/stunting-
wasting.pdf

ROSSET, P. (2008) Food sovereignty and the contemporary food crisis. Development, 51(4): 
460-463.

RYSHA, A. (2013) Nutrition in kindergartens of Kosovo. Dissertation thesis, University of 
Kassel, 200 p. 

SEN, K. – KIRKPATRIC, C. 2011. A diagnostics approach to economic growth and employment 
policy in low income economies: The case of Kosovo. Journal of International 
Development, 23(1): 132-154.

SMITH, J. – SUBBARAO, K. (2003) What role for safety net transfers in very low income 
countries? Social Safety Net Primer Series, No. 0301,Washington.

STEWART, H. – HARRIS, M. (2005) Obstacles to overcome in promoting dietary variety: The 
case of vegetables. Review of Agricultural Economics, 27 (1): 21-36. 

SWINNEN, J. – VAN HERCK, K. (2011) Food security and transition regions. Rome: FAO. 
Available at: <http://www.ebrd.com/downloads/research/essay/foodsecurity.pdf>

THIELE, S. – WEISS, C. (2003) Consumer demand for food diversity: Evidence for Germany. 
Food policy, 28: 99-115.

THOMAS, D. – FRANKENBERG, E. (2002) Health, nutrition and prosperity: A microeconomic 
perspective, Bulletin of the World Health Organization 80(2): 106-113.

UNDP in Kosovo. 2014. Eradicate extreme hunger and poverty: Where we are. Available at: 
http://www.ks.undp.org/content/kosovo/en/home/mdgoverview/overview/mdg1.html

VARIYAM, J.N. – BLAYLOCK, J. – SMALLWOOD, D. – BASIOTIS, P.P. (1998) USDA's Healthy 
Eating Index and nutrition information. Economic Research Service/USDA, Technical 
Bulletin, 1866. Washington, D.C.

VICTORA, C. (1992) The association between wasting and stunting: An international 
perspective. The Journal of Nutrition, 122:1105-1110.

VOLKEN, T. – RÜESCH, P. (2012) Risk of overweight and obesity among migrants in 
Switzerland, Health 4(8): 514-521.

WHO (World Health Organisation) (2014) The International Classification of adult underweight, 
overweight and obesity according to BMI. [online] [15.12.2014] Available at: 
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html

WHO (World Health Organization) (1986) Use and interpretation of anthropometric indicators of 
nutritional status. Bulletin of the World Health Organization, 64(6): 929-941.

WORLD BANK/KAS (2011). Consumption poverty in the Republic of Kosovo in 2009. Available 
at:http://siteresources.worldbank.org/INTKOSOVO/Resources/Kosovo_Poverty_for_web_e
ng.pdf

166



Food security in the refugee camp Dadaab
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Abstract:
This article aims is to analyze food safety in the Dadaab refugee camp. To achieve the 

objectives of the analysis were investigated conditions giving rise to the refugee camp, living 
conditions in the camp, the demographic composition of the population, food security and the 
role of international organizations and NGOs.
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Introduction 
Since its inception in 1991, Dadaab became home to refugees from neighboring 

countries, mainly from Somalia, where in the same year set in a civil war. The area is very
vulnerable due to unfavorable weather conditions, which residents complain about their lives.
In 2011 struck Somalia drought, which caused unsustainable arrival of refugees into Kenya.
From that time until today, people still migrate to the camp, and their number is not 
decreasing. Since the time of the establishment of the camp, the state of food security and
nutritional intake developed in a negative direction. Average nutritional intake for men has a 
value of 2,500 calories and 2,200 calories for women [4]. Refugees in the camp are provided
rations, which rarely exceeds 2,000 kilocalories.

Terms formation of refugee camp
The largest refugee camp is located approximately 100 kilometers from the Somalia-

Kenya border. Northeastern Kenyan town of Dadaab is home to the world's largest 
refugee populations. Dadaab area is surrounded by a semi-arid desert with sparse 
vegetation without surface water. An area experiencing frequent extremes of weather, 
from hot climate in the dry season to extensive flooding in the rainy season (pic. 1), 
which occur twice a year – April to June and from October to December.
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Pic. 1 Average annual rainfall
Source: adapted from [2]

Dadaab camp was established in 1991. The estimated capacity of the camp was to 
provide temporary accommodation for 90,000 Somali refugees who sought refuge after the 
political changes in the source country [1]. Over the 20 years since the establishment of the 
camp, the situation in Somalia is not solved, and the camp that originally served for 90 000 
people, now four times higher than its capacity. Dadaab refugee complex, which covers 50
km2 and currently consists of five camps: Dagahaley, Hagadera, Ifo1, Ifo2 and Kambios [10].
Ifo 2 camp became part of the complex in 2011 and approval from the Kenyan government
waited four years. Kambios camp, which currently accommodates more than 20 000 
refugees, was opened in 2012, but without the official approval of the Kenyan Government.
The result of an unofficial operation is the fact that the camp does not have police forces [3].

Currently in the camp lives 356,014 refugees, most of which consists of Somali refugees 
(97.5%), of which there are 339,050 [12]. This is a consequence of the protracted crisis in 
Somalia has forced many Somalis to leave Kenya. The camp is also represented other 
nationalities than Somalis. There are refugees in Ethiopia, Congo, Rwanda, Burundi and 
Liberia [10].

In 2007, the Dadaab camp has seen a further increase in the population, which for 
nearly two years the population has doubled in the camp. UNHCR continues to receive new 
arrivals, although the capacity of the camps is completely overloaded. Another wave of 
refugees came in 2011, when Somalia hit by drought and consequently hit the region 
hladomor1. At the time, came to the camp every day 1,000 people. UNHCR stated that 
during three months (June-August) increased population in the camp, about 100,000 
refugees. Since 2011 to the present day residents still migrate to the camp from neighboring 
countries, which are still plagued by adverse situation and are unable to provide for its 
people safe life.

UNHCR is dependent on financial subsidies from international donors (pic. 2). 
Experience from the operation of the camp show that UNHCR has insufficient budget. Due to 
lack of financial resources is unable to provide adequate assistance to refugees.
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Pic. 2 The percentage of funding from donors
Source: adapted from [16]

Food Consumption Score

Food Consumption Score (FCS) is an indicator of food security for households based on 
the frequency of intake of different food groups (tab. 1). The level of food intake based on
dietary diversity, how busy the food (food availability in the household), and nutritional
importance of different food groups.

Tab. 1 Food groups
Food items Food groups Weight

Maize, maize porridge, rice, sorghum, millet pasta, 
bread and other cereals Cereals and Tubers

2

Cassava, potatoes and sweet potatoes

Beans. Peas, groundnuts and cashew nuts Pulses 3

Vegetables and leaves Vegetables 1

Fruits Fruit 1

Beef, goat, poultry, pork, eggs and fish Meat and fish 4

Milk yogurt and other diary Milk 4

Sugar and sugar products Sugar 0.5

Oils, fats and butter Oil 0.5

Condiments Condiments 0

FCS = astaplexstaple+ apulsexpulse+ avegxveg+ afruitxfruit + aanimalxanimal+ 
asugarxsugar+ adairyxdairy+ aoilxoil, 

Where xi Frequencies of food consumption = number of days for which each food 
group was consumed during the past 7 days (7 days was designated as the maximum 
value of the sum of the frequencies of the different food items belonging to the same 
food group) ai Weight of each food group.
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Using the result can be determined, the plight of households are located. There are 
three groups, which are divided by the calculated level of food consumption (see tab. 2), 
[15].

Tab. 2 The value of food intake
Threshold Level

0 - 21 Insufficient intake of food

21,5 - 35 Border intake of foods

>35 Tolerable intake of food

Source: adapted from [15]

Living conditions in the camp

UN created standards on food aid, which assumes that refugees receive 13 liters of 
water per day. However, the reality is different. UNHCR says that 50 % of refugees receives 
less than 13 liters and 10% of refugees, less than 6 liters and newcomers struggling to 
survive with less than 3 liters per day. In fifty degrees heat with it must suffice for drinking, 
cooking and personal hygiene. The absolute necessary minimum of 20 liters. The camp is 
located a total of 16 wells and 800 water taps, even though the camp residents suffer from 
water shortages. UNHCR conducted a survey through which it was found that the camp is 
under water supplies that could be used [7].

Camps have only 36,000 latrines that are available to only 43% of refugees. Generally 
latrines in desperate condition, and often unusable. In the camp they are violated health 
standards, especially waste management is worrying, about 150 tons of garbage is piled
everywhere around the camp. Waste is nothing casing and is located near the refugee 
shelters. Thus the accumulated trash pose a risk, especially in the dry season, which may 
lead to spontaneous ignition [7].

In each of the camps is one hospital and five health posts. On average, health care 
facilities and two doctors for every 17,000 refugees. The main causes of death include 
diarrhea, dehydration, respiratory infections and malaria. The main causes of diarrhea 
include unsafe water, poor diet and hygiene [7]. Deteriorating security in the camp is the 
result of interrelated incidents of 2011. During 2011, the number of humanitarian workers 
kidnapped. The security situation for NGOs and UN agencies have radically changed as a 
result of the kidnapping and had serious implications for the provision of services in the 
camps in the coming months. Deterioration helped by a large influx of refugees and an 
increase in members of the terrorist organization al-Shabaab in the camp.

The survey showed that 56 % of the population does not feel safe in the camp (pic. 3). 
Ifo camp was designated as the safest, while Ifo2 and Hagadera been identified as the least 
safe. Ifo2 is struggling with the most cases of abuse that is perpetrated by the police itself [5].
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Pic. 3 The reasons of insecurity in the camp
Source: adapted from [9]

Development of demography

Since its founding in 1991, the Dadaab refugee camp in northeast Kenya, home to 
thousands of Somali, Ethiopian, Sudanese and other refugees. Due to the unavailability of
data this chapter is limited to the years 2009–2014, as the official website of the UNHCR 
provide data as to the number of refugees and their ethnic composition, traceable only from 
2009 to the present. Data on the age structure are traceable only from 2011 to the present. 
When analyzing the age structure are used to compare the data from the years 2011, 2013 
and 2014.

The largest ethnic representation There are Somalis, who make up about 98% of all 
refugees. The second largest group is refugees from Ethiopia who come to the camp due to 
famine caused by drought in the area. Since 2012, the number of arrivals from South Sudan, 
in 2014 their number reached 1,335 refugees. They found refuge in the camp and refugees 
from Sudan.
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Pic. 4 Number of refugees in Dadaab 2009–2014
Source: adapted from [13]

The largest increase in population was recorded in 2011. Recurrent conflicts and 
instability in Somalia, along with drought in the region caused massive cross-border 
movements of people - 30,000 people a month just in Dadaab refugee camp. The number of 
refugees in 2011 rose to 463 427. It is estimated that in July 2011, came to camp more than 
a thousand refugees a day. High tide caused the lack of basic necessities due to excess 
capacity [11].

The result of an uncontrollable influx of new refugees overpopulation of the camp, where 
there is not enough room for newcomers. This increases the risk of violence and the rapid 
spread of epidemics. Consequences that a growing population of Dadaab to local residents 
and the economy of the state, are very serious. Refugees who are trying to get firewood, 
degrade the environment in the region, militants, who are interested in this area (arms 
trafficking, counterfeit goods etc.), Largely increase criminality, including large-scale rape. 
Although the situation in refugee camps is not ideal, refugees receive free rations have 
secured medical assistance and education, which causes disagreement among the locals 
who do not have the same conditions, and often cannot afford neither education nor health 
services [8].

The age structure of the population in the camp

From the data available to determine the proportion of men and women are equal. From
2011 to 2014, the proportion of men and women is around 50 %. The largest groups in the 
camp are children aged 5 to 11 years and adults aged 18 to 59 years. The highest number of 
children in the camp found in 2011 - the number of boys this year was 52,321 and the 
number of girls 48 575. Since then, the number decreased slightly. In 2014 their number was
50,529 boys and 47,146 girls. Number of adults in 2011 amounted to 75,792 men and 
women 86 324. The increase in population was mainly caused by the sudden influx of 
refugees from Somalia. Since 2011, the number dropped to 60,498 men and 70,935 women
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in 2014. A large representation in the age structure, and children younger than 4 years. Their 
number is around 30,000 [14].

Food Security Analysis
Since the establishment of the camp in 1991, food aid, which is the main source of food 

provided by WFP (World Food Programme – WFP) and its partners. Assistance is provided 
through food programs such as the General Food Distribution (GFD) and Supplementary 
Feeding Programmes (SFP) through which WFP distributed about 10 000 metric tons of 
various food commodities each month in the Dadaab camp. Food is distributed in two cycles, 
the first and third week of the month. Refugees receive food at the right places so 
designated. Final Distribution Points (the FDP), which are located in each of the camps [16].

Dostupnost potravin 

The refugees in the Dadaab camps have limited access to other sources of income or 
employment. Food availability is affected by seasonal production cycles, and if the goods are 
not produced locally, road conditions during the rainy season. Most of the refugee population 
is therefore largely dependent on food rations provided by WFP as the source of their food. 
According to research in the camp, WFP provides food rations to all refugees equal to 560 
grams of food per person per day. Allocation provides slightly above 2,100 kilocalories per 
day. Over the years there were irregularities in the distribution of food. Since 1997 it has 
rarely reached the level of 2,100 kilocalories. In 2003 there were on average 2,000 
kilocalories distributed. Contents of the food allocation can be seen in tab. 3. The problem is 
that most of their allotment of refugees divided among his other relatives who are not 
registered or sell it for other goods. GFD delivered dose is intended to last for refugees whole 
cycle of fifteen days. It was found that some households consume larger quantities, if food is 
available (immediately after food rations). At the same time, some foods need fuel for 
cooking, grinding and transporting the FDP and sharing with others leads to the fact that 
households are not able to find enough food to last for fifteen days. Part of the right to food is 
lost through shipping costs. Pricing for traffic differs depending on the amount of food and the 
distance from the FDP. Price ranges between 50 to 100 Kenyan shillings. Families who are 
unable to pay for transportation, use part of their food rations. Part of the allocation, which is 
used to transport equals 3%. Refugees have to incur the costs of grinding grains, when they 
are distributed in the form of whole grains. Costs for grinding have a debilitating effect of 
consumer basket due to the fact that they have to sell a portion of their benefits for the costs 
incurred to grind. The cost of milling one kilogram of whole grains ranges between 10-20 
Kenyan shillings [16].

Tab. 3 The content of the food basket

Food Grams/person/day Kilocalories Energy (%)

Corn 210 735 34.7

Wheat flour 210 735 34.7

Legumes 60 205 9.6

Vegetable oil 30 266 12.5

Soy blend 45 180 8.5

Salt 5 0 0,1

Total 560 2117

Source: [16]

According to a survey conducted by WFP in 2014, and since 2011 have reduced
insufficient food intake by 20% (pic. 5). Since 2011 it increased tolerable intake of food,
which in 2014 showed that 78% of surveyed families receive sufficient food. The problem is
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that the survey does not cover non-registered refugees and was conducted in a limited 
number - only 100 refugee families in the camp of Dadaab [17].

Pic. 5 The trend in the food intake
Source: adapted from [17]

The population in Dadaab camp suffers largely from chronic malnutrition, which is 
associated with high population growth. Malnutrition usually affects all age groups, but 
infants and children are the most vulnerable because of their high nutritional requirements for 
growth and development. In Dadaab camp chronic malnutrition affects most children under 
the age of 5 years. The World Health Organization states as the acceptable level of 
malnutrition threshold of 5% [18]. From 2002 to 2007, the rate of chronic malnutrition in the 
camp, Dadaab was above 15% in 2005, reaching 26.3% rate of malnutrition and nutritional 
situation was described as critical. High rate of malnutrition was primarily caused by a 
chronic lack of food, lack of care for children and the poor distribution of food.

In 2007 there was an improvement as a result of changes in the food basket, which 
became part of the wheat flour that provide greater nutritional intake. At the beginning of 
2008 was realized Food Programme Action Against Hunger, which introduced a system 
based on distribution of food through vouchers. This year, the malnutrition rate fell to 13%. In 
2010 we managed to reduce the malnutrition rate to 5.6% due to stable food supply. The 
situation was reversed in 2011, when due to the massive arrival of refugees from Somalia, 
the rate of chronic malnutrition at 29%. Due to the sudden demographic growth was the 
problem of food shortages among refugees, who have already received the smallest possible 
intake of food [6].

In 2012, the malnutrition rate dropped to 15.4% and in 2013 came to 9.3% (pic. 6). In 
2014 there was to cut food rations because of insufficient budget, WFP, and the refugees 
were provided with ration calorific value 1,050 kilocalories and the level of malnutrition fell to 
13% [16]. Although the camp Dadaab malnutrition rate is below the upper limit of 15%, the 
nutritional situation still remains critical. None of the camps in the complex failed to reach an 
acceptable level of 5%.
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Pic. 6 The evolution of malnutrition
Source: adapted from [6, 16]

The issue of malnutrition ass
Micronutrient deficiency is caused by a lack of essential vitamins and minerals needed for 
the human body. The most widespread diseases in the camp of Dadaab, affecting mainly 
children under five years and pregnant women, anemia (Fig. 9). Anemia is defined by low 
hemoglobin levels and may be caused by iron deficiency, vitamin B12, folic acid and vitamin 
A [11]. The most vulnerable age group, children younger than 24 months because of anemia 
slows down their psychomotor development. Treatment of anemic children in the camp is 
weak. Super Cereal Plus program, which is designed specifically for children, to provide 
them with a sufficient dose of iron was applied in 2012. Thanks to decreased incidence of
anemia in 2013 to 40%. In 2014, due to lack of funding for WFP increased incidence of 
anemia at 45% [16].

Pic. 7 Anemia
Source: adapted from [13]

Proposal part
The analysis can be concluded that food security is inadequate Dadaab camp. The 

design part of the work deals with possible solutions that could improve the situation.
A possible solution to ensure food security, would be to implement food rations to more than 
once every fifteen days. Food should preferably be distributed to every week. It would also 
contribute to the improvement and enhancement of the food baskets of food with high energy 
value or increase the amount of food that are already present in the food basket. To the food 
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basket should be added to foods that contain mainly carbohydrates and proteins, such as 
rice, potatoes and dairy products. The introduction of these foods would achieve a higher 
energy intake. The number of distribution points should be increased and to each camp 
should be located at least three, in order to increase the efficiency of food rations. All 
interested parties, and in particular international donors should ensure that sufficient financial 
resources to provide additional assistance and ensuring security in the refugee camp. 
Kenyan government must ensure that refugees are protected by improving safety in the 
camp and thus allow safe access to the camp to international organizations. Strengthening 
security could be achieved for example by being trained individuals directly refugee who 
create security forces in the camp. There should be a re-opening of the Kenyan-Somali 
border and registration stations in Libo, where Somali refugees are identified and registered. 
The measures would prevent the infiltration of al-Shabab troops into the camp.
Kenyan government demands that all refugees returned to their source countries. The 
international community is against this decision storms and argues that recovery would 
jeopardize the 350,000 Somalis living in the camp.

Conclusion:
From conducted demographic analyzes show that the number of people seeking 

temporary accommodation is growing at such a pace that the capacity built camps is 
inadequate. Dadaab refugee camp provides its inhabitants with adequate living conditions. 
There is a lack of quality health care, access to safe drinking water and an ample rations for 
each refugee.

Despite the great efforts of WFP and non-governmental organizations not in the camp of 
ensuring food security. The analysis suggests that nutritional intake is not sufficient, and the 
camp is struggling with high rates of malnutrition, especially among children. Refugees in the 
camp, often selling their food rations or divide them among their relatives unregistered.
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PRELIMINARY ANALYSIS OF DEVELOPMENT 
PROGRAMS PERFORMANCE
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ABSTRACT

The regional development programs promoted by the national governments and 
international multilateral agencies, like the World Bank and the Inter American 
Development Bank, are oriented to public policies under which public goods, 
like public services and infrastructures, are supplied to underdeveloped regions, 
many in Latin America. More a more evidences are pointing to the fact that 
success of these programs depends in a good part of externalities, which are 
related to the changes in the form of networking and values among the 
stakeholders in the territory. These externalities are defined as the Social 
Capital. 

As externalities, they are not directly evaluated in the projects economic and 
social impact, but accepted to exist and the planners of the projects do 
acknowledge the importance of social networking, although never assessed.

Several approaches have been proposed for the assessment of the Social 
Capital. For managing development projects, the Woolcock approach is 
considered one of the more interesting.

The objective of the research project described in this paper is to measure up 
front the social capital of a given regional development project, from the project 
plans before implementation, and to compare the social capital results with 
those of the benefits according to the drafted project framework agreed upon 
the multilateral agencies and the region authorities.

The regional program selected is the “Programa de Desenvolvimiento da Zona 
da Mata” (PROMATA) in the State of Pernanbuco Brazil, under the sponsor of 
the Inter American Development Bank. The project was designed to induce 
development in which community resources were to be mobilized, with the 
intention of getting the stakeholders involved as proponents and protagonists of 
social change in their territories. That social based bottom-up framework was a 
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very interesting opportunity to observe the social capital component given the 
profile of the project.

The research was carried out with the project just finished, which provided the 
background to compare the up-front analysis with the changes in the social 
network and values observed. 

The drafted project plans, including all programs and actions to be 
implemented, and the preliminar budget, are evaluated using a modified 
Regnier Abacus by a panel of experts in International Development Projects 
adapted to reflect the Social Capital model based on Woolcock attributes.

The results were processed using Correspondence Analysis and Bayes Model 
to produce the indexes associated with Woolcock attributes reflected in the 
decision matrices used to represent the Social Capital status.

KEYWORDS: Social Capital, Woolcock Model, Regnier Abacus, 
Correspondence Analysis, Bayes Model, IDB Regional development projects, 

1. INTRODUCTION
Local Development, according to the World Bank (2001) allows the 

implementation of collaborative solutions that will foster the productive potential 
of the regions as a way to produce growth in both social development and 
economic terms. Therefore, local development with respect to regional 
resources endowment can be considered the strategic way to bring them to 
fulfillment. There are three dimensions to it:

Economic. As the measure of the capacity of local industry to organize 
the production factors to the level of productivity allowing them to 
compete in the market.
Social. As the values and the local institutions can be the base for 
development, and in turn can be strengthened during the process.

Political. In the measure that local authorities are able to induce a 
stimulant environment which favors the development of the local social 
and economical potential, facing and solving the problems arising from 
administrative bureaucracy, existent policies, dysfunctional economic 
models, all linked to traditional practices from the past.

For the groups in the society to assume the central role in this process, it is 
necessary to have people capable of assuming responsibilities, taking 
initiatives, start business and to bet for a new direction, which can only happen 
under a participative and democratic process [Franco 2000].

From the 90´s It was started in Brazil a collaborative planning processes where 
the community gained importance in the drafting of needed solutions, and the 
local development was framed by the integration of social capital, local 
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authorities and local actors. The process has been recently extended to include 
sustainability, once that natural resources are not endless and cannot be used 
without disposition.

The concept of social capital [Putman 1995] [Coleman 1990] [Woolcock, Naraya 
2000] [Melo Nieto, Froes 2002] became an important theoretical instrument for 
the analysis of development processes, previously based in cost-benefit 
models, when the interrelation between social capital and development was 
taken into account. Social capital in Melo Nieto (2002) work was inclusive of 
concepts such as; confidence, solidarity, cooperation, participation, initiative, 
organization, networking.

According to Nahapiet and Ghoshal (1998) the social capital appears as a 
resource that in conjunction with others, under favorable conditions, allows the 
local communities the possibility to build sustainable development projects, 
which enhance their live hood, based on their own capacities and potentialities.

The impact evaluation of local development projects is oriented to highlight the 
results produced by the development program intervention, in the people, the 
institutions and the environment. Such evaluation provides insight of the 
intended effects, planned or unplanned, positive or negative [Aedo 2005] [Baker 
2000] [Silva 2001].

Project PROMATA was launched in 2002 with the Inter-American Development 
Bank support (IDB) with a budget over 100 Mill USD, and finished in 2012 with 
2 years delay. The project aim was to bring development into an economically 
depressed region in Pernambuco called “La Mata”, presented in the figure 1. 
The cause of the economic decline was the long crisis of sugarcane industry, 
which was the main cultivation in the region. The project scope had two 
objectives, one at municipality level and other at regional level. The 
methodology was based on the collective participation of population using an 
induction process for the development. However, this approach was not without 
faults, as it was open to manipulation of the participation process because of 
relations in the community were under asymmetric empowerment.

The design and evaluation of the results from the programs in this type of 
projects, rooted in community participation, is largely difficult. The traditional
post implementation evaluation only evidence the budget overrun and the 
quantifiable objectives achievement, but not the real change in the future of 
people lives within the region, principal and overall objective of the project.

In the other side, social capital offers a framework to evaluate the real impact in 
the community of the development project. If social capital objectives were 
placed in the development project planning, they will open a new scheme where 
government-citizen relations or community-person relations will be the changing 
force for development. One the possibilities are to do a priori-evaluation of the 
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development project plan to assess the potential impact in the social capital. For 
this purpose PROMATA project has been taken as the basis for the a priori 
evaluation research using the Woolcock model for social capital, and the 
associated strategy matrices.

Woolcock (1998) social capital model as described by Moyano (2001) deploy 
two strategy matrices one for government-citizen relations (Macro) and other for 
community-person relations (Micro) which provide a classification and grading 
of the social capital analysis, well suited for high level evaluation of local 
development projects.

In this analysis, a “group of experts” in regional development projects provides 
the information. A special designed questionnaire relating project plan activities 
with social capital attributes is used. Following statistical analysis provides the 
values to be used in the Woolcock matices.

2.WOOLCOCK SOCIAL CAPITAL MODEL

As already mentioned Woolcock (1998) social capital model has been selected 
as most appropriate for the analysis of local development projects, particularly 
those with large investments behind.

This model considers two types of relations, government to citizens or Marco 
level, and community to person or Micro level. Those levels or directional “axes” 
are analyzed by two strategy matrices, which also have two scaled attributes 

 

Figure 1: PROMATA regional context
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each. The four attributes result in eight scenarios, which do describe the 
patterns of relations associated to the perceived social capital [Moyano 2001].

The attributes associated to the Macro level are:

Integrity. Government commitment with collective well being. Efficient 
operation of public and private administration.
Synergy. Collaborative relations government-citizens. Private-public 
cooperation in the economic development.

The attributes associated to the Micro level are:

Linkage. Commitment of people in the communities with change. 
Collaborative relations with other communities (intra-community).
Integration. Collaborative relations within the community (inter-
community).

The eight social capital scenarios resulting from the Macro and Micro level are 
presented in the following, table 1 following Moyano (2001).

Integrity 
(Low)

Integrity 
(High)

Integration 
(Low)

Integration 
(High)

Synergy 
(Low)

Collapse 
States 

(Anarchy)

Inefficient 
States

Synergy 
(High)

Predator 
States 

(Statism)

Efficient 
Cooperation

Linkage 
(Low)

Amoral 
Individualism

Amoral 
Familism

Linkage 
(High)

Anomie
Opportunities 
of Autonomy

Table 1: Woolcock Social Capital Scenarios.

From these scenarios, only those resulting from the evaluation of the social 
capital of PROMATA will be described in a further point if this work.

3. SOCIAL CAPITAL QUESTIONNAIRE
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As already, mentioned before the weights for the relations between the activities 
in the development programs to be analysed and the Woolcock attributes are 
projected by an expert panel in local development projects.

The methodology selected is a questionnaire based in Regnier Abaco model 
[Mojica 1991], which allows to use an small expert panel, no more than ten, 
working in one single review cycle, to classify the association of classes, 
because in this case it was not possible to work with Delphi several refinement 
cycles [Linstone, Turrof 1975]. The Regnier questionnaire used in this study is 
presented in table 2.

This questionnaire allows only one single answer by row, associating the project 
activity/program to the social effect, attribute that contributes to reinforce. 
Resulting for each pair activity-attribute the punctuation tally form the experts 
answers, for both MACRO attributes and MICRO attributes.

4. ANALYSING A PRIORI SOCIAL CAPITAL

For this statistical analysis, several steps are implemented. First, the validity of 
the relation model generated by the Regnier questionnaire, looking into the 
statistical significance of the pairs activity-attribute. Second, the MACRO and 

Table 2:  Experts Questionnaire model

NO

Sub
programa

Modulo
Actividad

Descripción
No se

clasifica

Compromiso
bien

colectivo

Eficiencia
Administrativa

Relaciones
Estado

=Sociedad

Cooperación
Publico

=Privada

Compromiso
Sociedad

Civil

Relaciones
Intra

Comunitarias

Lazos Inter 
Comunitarios

I Mejora Servicios Basicos 1 2 3 4 5 6 7 8

I a.1
Fortalecimiento organización 
Municipal

I a.2 Transparencia

I a.3
Capacitación Servidores 
Municipales

I a.4
Modernización Administración 
Fiscal

I a.5
Fortalecimiento Organización
Comunitaria

I a.6
Movilización Concienciación 
Social

I b.1
Formación Personal 
Educativo

I b.2 Formación Personal Salud
I b.3 Campañas de Salud
I b.4 Alfabetización  Rural

I b.5
Alfabetización  Micro-
Empresas

I b.6 Escolarización niños 9-14 años

I b.7 lnfraestructuras Educación
I b.5 lnfraestructuras Sanidad

I c.1
Construcción Mercados 
Municipales

I c.2
lnfraestructuras vinculadas 
procesos económicos

I c.3
Mejora y rehabilitación vias 
intra-municipales

I c.4
Construcción y rehabilitación 
abastecimiento agua

I c.5
Construcción y rehabilitación 
saneamientos

I c.6
Construcción y rehabilitación 
mataderos

I c.7
Plan Gestión Integral Residuos 
Solidos

II
Apoyo a la diversificación 
económica

II a.1
Asistencia técnica 
agropecuaria

a.2
Formación productores y 
desempeño negocios

a.3
Planes de negocio para grupos 
de productores

b.1
Financiación proyectos 
evaluación v difusión tecn.

b.2
Financiación proyectos larga 
duración (IPA)

c.1
Formación y capacitación 
micro-empresas

III Gestión y protección ambiental

III a.1
Formación desarrollo 
Institucional (SECTMA, 
CPRH)

III a.2
Plan de Acción Ambiental 
Integrado

III b.1
Proyectos protección y 
recuperación Mata Atlantica

III b.2
Proyectos Sistemas 
Integrados Residuos Solidos

Cuestionario clasificación componentes proyecto PROMATA según Modelo de Capital Social
Entrevistado (lniciales): Organización:                                                                        Fecha:

MACRO MICRO
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MICRO attributes value estimation for the representation and analysis using 
Woolcok matrices.

For the analysis of the statistical significance of the questionnaire data there are 
used contingency tables and the Pearson Chi-Square test [Agresti 2002] 
[Delucchi 1983]. The resulting contingency table is presented in table 3. In this 
table, the attributes are the dependent variable.

To verify the statistical signification of the relations, now reflected in the 

contingency table, the Chi-Square test is used, which is assintotically 2 with (8-

1)x(8-1)=49 freedom degrees. The formula is:
2

2

1,8 1,8

( )e

ij ij

e
i j ij

x x

x

Where
ijx is the frequency for each cell, and e

ij i jx p p n is the expected 

frequency if the variables were independent. In addition /i ij

j

p x n and

/j ij

i

p x n are the marginal probabilities. In the table 4 the results are 

presented.

Can it be noticed that the p-value (bilateral assintotic significance) is less that 
0,001 which confirms the significance of the relations. As there were many cell 
with cero value in the MICRO attributes, the test based on Montecarlo 
simulation and the Exact Test of Fisher [Agresti 1992] [Fisher 1954] are 
calculated in addition. This confirms the results of the Chi-Squared.

Table 3: Contingence table, program activities vs. attributes (Source SPSS)

Tabla de contingencia Program * Valoracion

0 3 22 6 0 7 7 3 48

,0% 6,5% 61,1% 7,5% ,0% 29,2% 53,8% 100,0% 19,4%

,0% 1,2% 8,9% 2,4% ,0% 2,8% 2,8% 1,2% 19,4%

1 17 7 33 2 4 0 0 64

16,7% 37,0% 19,4% 41,3% 5,0% 16,7% ,0% ,0% 25,8%

,4% 6,9% 2,8% 13,3% ,8% 1,6% ,0% ,0% 25,8%

2 11 0 17 13 7 6 0 56

33,3% 23,9% ,0% 21,3% 32,5% 29,2% 46,2% ,0% 22,6%

,8% 4,4% ,0% 6,9% 5,2% 2,8% 2,4% ,0% 22,6%

0 3 0 8 13 0 0 0 24

,0% 6,5% ,0% 10,0% 32,5% ,0% ,0% ,0% 9,7%

,0% 1,2% ,0% 3,2% 5,2% ,0% ,0% ,0% 9,7%

1 3 1 8 3 0 0 0 16

16,7% 6,5% 2,8% 10,0% 7,5% ,0% ,0% ,0% 6,5%

,4% 1,2% ,4% 3,2% 1,2% ,0% ,0% ,0% 6,5%

0 0 0 2 6 0 0 0 8

,0% ,0% ,0% 2,5% 15,0% ,0% ,0% ,0% 3,2%

,0% ,0% ,0% ,8% 2,4% ,0% ,0% ,0% 3,2%

1 4 5 2 1 3 0 0 16

16,7% 8,7% 13,9% 2,5% 2,5% 12,5% ,0% ,0% 6,5%

,4% 1,6% 2,0% ,8% ,4% 1,2% ,0% ,0% 6,5%

1 5 1 4 2 3 0 0 16

16,7% 10,9% 2,8% 5,0% 5,0% 12,5% ,0% ,0% 6,5%

,4% 2,0% ,4% 1,6% ,8% 1,2% ,0% ,0% 6,5%

6 46 36 80 40 24 13 3 248

100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

2,4% 18,5% 14,5% 32,3% 16,1% 9,7% 5,2% 1,2% 100,0%

Recuento

% de Valoracion

% del total

Recuento

% de Valoracion

% del total

Recuento

% de Valoracion

% del total

Recuento

% de Valoracion

% del total

Recuento

% de Valoracion

% del total

Recuento

% de Valoracion

% del total

Recuento

% de Valoracion

% del total

Recuento

% de Valoracion

% del total

Recuento

% de Valoracion

% del total

I a

I b

I c

II a

II b

II c

III a

III b

Program

Total

No Cualif.
M Bien

Colectivo M Eficiencia A.
M Rel.

Estd. Soc.
M Coop.
Pub. Priv

m Comp.
Soc. Civ.

m R Intra
Com.

m R Inter
Com.

Valoracion

Total
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The relations between frequencies and probabilities in a contingence table are 
the following equations, where the frequencies and marginal probabilities of 
rows and columns are represented by . . . ., , ,i j i jx x p p , and the frequencies and 

probabilities of the cells are represented by ,ij ijx p , and the cell conditional 

probabilities are | |,i j j ip p , with n the total number of cells.

. . . . . . . .

| | | . | .
1

, , , , , 1

1,

ij i ij j i j ij i ij j i j

j i i j j i i j

j i i j ij i j j j i i

j

x x x x x x n p p p p p p

p p p p p p p

Considering that rows or columns follow a multinomial distribution, the ML 
estimator for the probabilities yield the equations:

. . . .

| . | .

/ , / , /

/ , /

i i j j ij ij

i j ij j j i ij i

x n x n x n

x x x x

Where the cells and marginal distributions are binomial.

The expected value for the marginal frequencies of each of the attributes is
calculated as follows:

. .

.

( ) ( )

( )

j j ij

i

ij ij

j ij

i

x E x E x

E x n

x n

The probability estimation for the cells is calculated from the conditional 
probability estimated and the column marginal.

| . . .( / )ij j i i ij i ix x

Table 4: Chi-Squared Pearson Test (Source: SPSS)

Pruebas de chi-cuadrado

179,867a 49 ,000 ,000b ,000 ,000

185,098 49 ,000 ,000b ,000 ,000

153,740 ,000
b

,000 ,000

248

Chi-cuadrado de Pearson

Razón de verosimilitudes

Estadístico exacto de
Fisher

N de casos válidos

Valor gl
Sig. asintótica

(bilateral) Sig. Límite inferior
Límite

superior

Intervalo de confianza al
99%

Sig. de Monte Carlo (bilateral)

46 casillas (71,9%) tienen una frecuencia esperada inferior a 5. La frecuencia mínima esperada es ,10.a. 

Basada en 10000 tablas muestreadas con la semilla de inicio 677935123.b. 
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Depending in how is selected the row marginal probability estimation, tow 
different values can be obtained. In the option (A) the estimation resulting from 

the contingence table is used . . /i ix n , then . .j jx x

Option (B) uses other marginal probability, resulting of the assignation of the 
budget to the programs of PROMATA. In this case, the equations are as 
follows:

. .

. . .

. .

( / )

( / )

/

ij ij i i

j ij i i ij i

i i

i i i

x x

x n x x n x

x

Considering options A and B, the normalized estimated a priori values for the 
attributes of Woolcock are shown in the table 5.

5. A PRIORI WOOLCOCK MATRICES

The normalized values of the attributes for the MACRO and MICRO matrices in 
table 5, are graphically represented, and the resulting strategy matrices can be 
used to classify the social capital impact of the project.

The MACRO matrix with its attributes Synergy and Integrity is presented in 
figure 2, for the options A and B.

Axes A B Ratio A Ratio B
Integrity 82 76 0,3388 0,3140

MACRO Synergy 120 143 0,4959 0,5909

Linkage 37 22 0,1529 0,0909
MICRO Integration 3 1 0,0124 0,0041

Total 242 242 1,0000 1,0000

Table 5: Estimation frequencies Woolcock a priori

Figure 2: A Priori estimation social capital MACRO
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It can observed that both estimations place the classification in “Statism”, with 
more weight in B because the important financing of public governmental 
programs like infrastructures and public services. The analysis predicts that the 
programs in PROMATA favour developments with strong statism components in 
the MACRO social capital. 

According to Woolcock classification, statism is present in regions where there 
is a formally established public authority with all the administrative mechanisms, 
but there is not integrity in the organization, the public bureaucracy is no 
competent, and has some tendency to corruption, and in sometimes plundering 
private property and abuse human rights.

The A MACRO classification is close to the collapse zone. Woolcock considers 
a region in collapse when the established authority and its bureaucracy do not 
work, and there is lack of human and material resources to operate. The 
corruption situation is worse than in statism.

In both A and B there is lack of organizational integrity (efficiency and 
institutional credibility).

The matrix for the MICRO attributes, Linkage and Integration, is presented in 
figure 3.

In this matrix can be observed that the points A and B are very close.

The classification resulting from both options is “Individualism” with a very low 
value of linkage and nearly null of integration.

In this situation, according to Woolcock, there is not a relation of confidence 
between the inhabitants of the territory, and do not collaborate openly. It is a 
common situation in societies with high indexes of social exclusion. The 

Figure 3: A Priori estimation social capital MICRO
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presence of an small value of linkage shows some collaboration with people 
form other communities (other villages or territories).

These results are the expected social impact of the POMATA development 
project, with its activities and associated investments, according to the experts 
group that formed the panel. This impact does not take in consideration the 
actual level of social capital, but the impacts that the project program has over 
the social capital. The direction of evolution. In this study results the programs 
strengthen the regional government intervention and do not promote the 
collaborative development with the inhabitants of the territory.

6. CONCLUSIONS

The necessity to evaluate a priori the local development programs from the 
social capital view is one-step in the right direction, to obtain the desired 
impacts in the regional community, either in the economical or the human 
development and sustainable development, having some security are those and 
not other which will result of the project.

Oftenly the regional development project do not achieve the desired objectives, 
also the project duration is extended over the planned one resulting in a budget 
over run. The traditional criteria for managing this public projects rely on the 
cost-benefit approach, which has many time not real relation with the elements 
that determined the tangible o intangible benefit value, elements which are part 
of the social capital.

Because of that a possibility is open to evaluate the impact of a given project 
design, at high level, within the scope of the social capital. If the sense of the 
impacts is in the desired direction, it is quite probable that the project is finished 
with success, even with the presence of time deviations and budget over runs.

In this respect, the work presented in this communication is the starting of 
exploration methods that would provide an evaluation a priori for the social 
capital.

Some problems related with the expert panel have to be taken into account. 
Many of the regional development experts have a top-down approach in their 
vision of the project events, which favour the management of the project with 
little involvement with the regional populations. This lack of “social involvement” 
results in a poor estimation of the MICRO effects. In addition, the perception of 
the social impact depends on the country where they work. All that introduces
noise and distortion in the attributes weights of the social capital expected form 
the project.

The predictability and consistency of the results, because of the noise 
introduced in the current approach by the expert panel, is the principal line of 
research for the a priori evaluation of the social capital in local development 
projects at regional level. With the focus in the Latin America countries, and 
Brasil in particular where investment in development projects have been very 
important.
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COMPARISON OF INNOVATION INDEXES WITHIN 
SELECTED EU COUNTRIES

1

Mário Al Kassiri2

Marek Valica3

Abstract
The proposed contribution deals with the innovation indexes in selected European Union

countries both the input and output indexes. The contribution responds to changes relating to 
the input and output indexes in the economy of the country and the Visegrad region. It shows 
the determinants of innovation index and sub-indexes. The analysis and comparison is 
based on the OECD and EUROSTAT data. 

The main purpose of the paper is to demonstrate the differences in the innovation index 
and sub-indexes tendencies among selected countries of EU as well as to identify 
determinants and map the trends or trajectories. Innovation intensity in Slovakia’s enterprises 
is generally markedly weaker than in the developed EU countries.  In small EU enterprises, 
innovation intensity reaches 5.5 % compared to as little as 3.7 % in the SR. Innovating 
enterprises in the processing industries in the EU make up 51% whereas only 17% in 
Slovakia. The links between research and development and the business sector in Slovakia 
are inadequate, though some technological research centers and business innovation 
centers were established. 

The methodology of comparative study of differences in the trends and determinants in 
selected EU countries is based on the theoretical basis of OECD or global innovation index 
conceptual framework, e.g. calculation of innovation index, input sub-index, output sub-index 
and the efficiency innovation ratio. The movement in indexes by the Visegrad countries is 
identified. Also the average scores of Visegrad countries and Europe are calculated and 
compared because the innovation divides exist within and between regions or parts of 
regions. The scores of four Visegrad countries, e.g. Czech Republic, Slovak Republic, 
Hungary and Poland in global innovation index in 2014 cover the interval from 40,64 to 50,22 
and the efficiency ratio from 0,72 to 0,90. Three of these countries are classified as the high 
income countries and one as the upper middle income country.

The results and conclusions of the work are the key to a good or better understanding of 
the innovation activity conditions as well as the performances in the innovation in the country. 
For the development of society and economy of each country and each region the ability to 
discover something and to innovate, to create new knowledge and ideas, which are 
subsequently materialize in a variety of products, processes or organizations always stands.
Innovation and knowledge as rarity resources are associated with the protection of property 
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rights subjective, which created these innovations, and knowledge and which it subsequently 
uses in the development of production.

Key words:
Innovation index, input sub-index, output sub-index, comparison, identification the gap in 
innovation index, Visegrad countries

1. Introduction
The innovations, transfer of knowledge and technologies are the terms that are 

presented in many strategic documents and presentations. They are not always perceived 
equally but their content is explicitly or implicitly bound to the inputs and outputs of economic 
growth and employment. People and whole companies are trying to improve or change their 
lives so the innovations and knowledge are the key tasks.

In March 2000 the representatives of the European Union countries agreed on ambitious 
goal which reflected the necessity to recover the basis of competitiveness, increase in growth 
potential and productivity and reinforcement of social cohesion. Nowadays, to recover the 
economic performance of the EU there is an emphasis on knowledge, innovations and 
enhancement of human capital. Another important strategic field is to make Europe more 
attractive for investment and employment which requires the completion of domestic market 
and improvement of business environment mainly through dismantling of ineffective 
administration, improvement of infrastructure and liberalization of services. The priorities in 
this context are clear: education, employment, informatization, science and research as well 
as business environment. Healthy business environment which motivates people to carry 
business is one of the conditions in ensuring of long-term competitiveness in selected 
country. The business environment, business support and the creation of suitable investment 
climate must enable an effective competition for businessmen, which is the base engine of 
economy of each country.

In the proposed contribution the indexes of competitiveness are compared between 
countries known as V4 or Visegrad countries. This configuration contains 4 countries: the 
Czech Republic, Hungary, Poland and the Slovak Republic. They are located in Central 
Europe and they entered to the EU in 2004. In the years 1990 to 2004 they were included 
together between transitive economies.

2. Theoretical background
At the University of Žilina, the issues at hand were the subject of the research project No 

VEGA 1/0515/15 Endogenous factors of the IPR intensive industries in the regional 
enterprise environment in Slovak Republic.

The term "innovation" has many definitions. Schumpeter (1934) is considered to be the 
founder of theory of innovation. He considered innovation only the first entry of new product, 
raw, materials, technological process, etc. on the market, it means the first materialization of 
idea on the market. All other producers called imitators. Many authors focused on innovation 
and innovation management developed the original Schumpeter's theory, and nowadays 
their works are primarily focused on the successful innovation management in enterprises. 
For example, Baumol (1988) developed according to Schumpeter's theory his work "The 
Free-Market Innovation Machine". Baumol considers oligopolies as economic structures that 
support innovation. These large enterprises compete each other through price differentiation 
and so stimulate creation of innovation and economic growth. According to him, innovation 
activity is essential in order the enterprises can survive.

Nowadays, there are many definitions of innovation – according to survey around 200. 
Their common features are application of new ideas (38 %) change/improvement (28 %), 
new idea (26 %) and invention (9 %). According to most contemporary authors, innovation is 
key term for the entrepreneur or manager. 
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According to Cooper (2009), innovation includes use of knowledge for generation and
practical application of new idea, which brings benefit. Freeman (1997) said that innovation 
includes technical, design, production, management and commercial activities related 
to the introduction of new or improved product on the market, or to the first commercial use 
of a new or improved process or equipment. According to Rothwell and Gardiner (2007),
innovation is not always only the commercialization of fundamentally new technology (called 
radical innovation), but it can means using less significant changes in technological know-
how (incremental innovation). Porter said that enterprises achieve competitive advantages 
by innovation act and considered innovation in its widest sense, including both new 
technologies and new ways of realization the things. Brandon (2008) regards innovative 
enterprise as one that considers and acts differently than others. It is not only about good 
ideas; it is a combination of good ideas, motivated employees and intuitive understanding of 
customers’ needs and requirements.

Current understanding of innovation emphasizes it connection to organization’s way 
of life, thinking and behaviour of people, impact of dependence on major elements of system 
environment of organization that produces the innovation and provides it to market. Tureková 

(2002) define innovation as practical transfer of ideas into new products, 
processes and social relations. According to Košturiak (2004), innovation is controlled 
process of generation, transmission and implementation of ideas into practical application, 
which create qualitative change and customer appreciate it as a new added value for which 
is willing to pay. Green Paper on Innovation issued by the European Commission in 2004 
defines innovation as synonym for a successful production, assimilation and using of novelty 
in economic and social sphere. Innovations offer new solutions of problems and so make 
possible to meet the needs of individuals and society. (Rostášová, 2010)

3. Data and methodology
In comparison of individual countries from the point of view of their living standard, 

economic development or growth several indexes connected to GDP and innovation index 
are used. Index GII expresses average value between the innovation inputs and outputs. The 
proportion between index of innovation inputs and outputs expresses the effectiveness. Their 
framework structure is figured in the pictures 1 and 2. GII is evaluated by OECD within 143 
countries in the world. The individual data related to the competitiveness and innovation in 
V4 countries are based on the OECD statistics.

Fig. 1 Global Innovation Index Structure

Institutions

Human capital and research

Infrastructure

Market sophistication

Business sophistication

Knowledge and technology 
outputs

Creative outputs

Global Innovation Index GII = (II+IO)/2

Innovation Input sub-Index II Innovation Output sub-Index IO 
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Innovation input sub-index reflects 5 areas influencing and enabling innovation and 
competitiveness of national economy: institutions, human capital and research, 
infrastructure, market and business sophistication. Innovation output sub-index shows 2 
areas: outputs of knowledge and technology as well as creative outputs. Each area on the 
both sides input and output is composed of 81 individual indicators.

Fig. 2 Innovation Efficiency Ratio Structure

4. Comparison of global innovation index  for V4 countries
Initial data for comparison of values of indicators and their development in V4 countries 

are defined on the basis of OECD data in the years 2012-2014. Tables 1 and 2 show the 
values for each country of V4. V4 countries represent 64,3 mil EÚ inhabitants. The value of 
GDP per capita in USD ranks 3 of V4 countries to the high income countries (CZ, SVK, PL) 
and one to upper-middle countries (H). The top 5 economies by global innovation index 
includes Switzerland, United Kingdom, Sweden, Finland and the Netherlands. V4 countries 
rank among the third up-to the fifth ten of countries.

Table 1 Key indicators for Visegrad countries in 2012-2014

Country Indicators 2012 2013 2014

Czech Republic (CZ)
Population (mil.) 10,5 11,0 10,5

GDP per capita (USD) 25933,8 27164,8 27200,1

Hungary (H)
Population (mil.) 10,0 10,4 9,9

GDP per capita (USD) 19647,1 19754,0 20065,1

Poland (PL)
Population (mil.) 38,1 39,7 38,5

GDP per capita (USD) 20136,9 20976,1 21214,3

Slovak Republic (SVK)
Population (mil.) 5,4 5,6 5,4

GDP per capita (USD) 23384,1 24283,6 24605,3

The Czech Republic is ranked 26th in the 2014 up two position from 28th position in 2013. 
The strength of the country of 10,5 mil. inhabitants lies in the solid performance in 6 from 7 
areas excluding one area – market sophistication. The innovation efficiency ratio and 
innovation output sub-index rank the Czech Republic to the second ten countries. The 
knowledge and technology outputs as well as the creative outputs played a major role in 
achieving its 17th place by the innovation output sub-index. The strong position is result of 
high-tech exports that is less re-exports, creative goods export (2nd). From the point of view 
innovation input sub-index the Czech Republic achieves leading position on ISO 14001 
environmental certificates, ecological sustainability, environmental performance, press 
freedom and firms offering formal training. The weak point of country is market sophistication 
(only 62nd position in 2014, 48th position in 2012), mainly investment (126th), ease of
protecting investors (81st) and market capitalization in percentage GDP (74th). 

Innovation Efficiency Ratio GII = II/IO

Innovation Input sub-Index II Innovation Output sub-Index IO
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Table 2 Innovation indexes and sub-indexes for Visegrad countries in 2012-2014

Country Index 2012 rank 2013 rank 2014 rank

CZ

GII Global Innovation Index 49,7 27 48,4 28 50,2 26

IO Innovation Output Sub-Index 46,1 23 43,3 26 46,8 17

II Innovation Input Sub-Index 53,3 31 53,4 27 53,6 27

Innovation Efficiency Ratio 0,9 22 0,8 53 0,9 18

Institutions 68,2 44 76,1 31 76,2 31

Human capital and research 49,1 31 45,7 30 45,7 29

Infrastructure 52,0 24 49,0 24 50,8 25

Market sophistication 44,2 48 48,9 53 49,1 62

Business sophistication 53,0 22 47,5 20 46,2 20

Knowledge and technology outputs 48,4 20 38,3 25 46,4 15

Creative outputs 43,9 26 48,2 25 47,3 18

Hungary

GII Global Innovation Index 46,5 31 46,9 31 44,6 35

IO Innovation Output Sub-Index 41,9 29 45,4 23 42,2 29

II Innovation Input Sub-Index 51,2 37 48,5 36 47,0 41

Innovation Efficiency Ratio 0,8 41 0,9 23 0,9 15

Institutions 72,3 32 73,5 38 72,3 40

Human capital and research 46,0 38 40,2 37 37,9 42

Infrastructure 48,5 28 44,1 30 45,6 36

Market sophistication 42,2 56 43,3 87 42,1 115

Business sophistication 46,9 38 41,3 36 37,2 45

Knowledge and technology outputs 46,8 21 44,9 13 41,9 24

Creative outputs 37,0 43 45,8 37 42,5 35

Poland

GII Global Innovation Index 40,4 44 40,1 49 40,6 45

IO Innovation Output Sub-Index 33,6 52 32,4 64 34,0 48

II Innovation Input Sub-Index 47,1 41 47,8 39 47,3 40

Innovation Efficiency Ratio 0,7 80 0,7 110 0,7 76

Institutions 68,1 45 74,4 35 74,7 35

Human capital and research 40,5 53 37,6 45 37,9 43

Infrastructure 39,7 48 38,0 47 41,9 49

Market sophistication 44,8 44 50,5 46 48,2 70

Business sophistication 42,3 52 38,6 40 33,7 64

Knowledge and technology outputs 32,9 51 29,0 55 31,2 53

Creative outputs 34,3 60 35,9 78 36,7 51

SVK

GII Global Innovation Index 41,4 40 42,2 36 41,9 37

IO Innovation Output Sub-Index 35,4 43 36,2 45 37,0 38

II Innovation Input Sub-Index 47,3 40 48,3 37 46,7 43

Innovation Efficiency Ratio 0,7 65 0,7 84 0,8 45

Institutions 69,8 38 77,4 27 74,5 36

Human capital and research 42,6 46 39,5 41 32,9 55
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Infrastructure 46,3 33 42,2 38 43,5 45

Market sophistication 38,1 71 49,1 52 48,6 67

Business sophistication 39,7 63 33,4 59 34,2 61

Knowledge and technology outputs 36,5 39 33,3 42 34,7 41

Creative outputs 34,4 57 39,1 61 39,4 42

Hungary is ranked 35th in the 2014, down four positions from 31st in 2012 and 2013. Its 
major weaknesses are in market sophistication (115th), credit (98th), investment (132nd), trade 
and competition (64th). These indices are related also with the institutional area, mainly with 
press freedom (47th), business environment (63rd), infrastructure area in gross capital 
formation in %GDP (117th) and business sophistication related to the knowledge workers as 
well as innovation linkages (85th) or state of cluster development (106th) or joint venture 
strategic alliance deals (98th). On the other hand knowledge and technology outputs 
represent the good performances in knowledge impact (18th), high and medium high tech 
manufactures (4th) and high-tech exports less re-exports (8th). Other areas of concern are the 
tertiary education sub-pillar (65th) with the graduates in science and engineering (75th).

Poland is ranked 45th (up four places from 2013) with the weaker performance in 
innovation outputs (48th) as in innovation inputs (40th). The market sophistication is the 
weakest area of innovation index with the poor performance in investment (90th) as well as 
the microfinance gross loan in %GDP (76th). Its less good showing in the output sub-index is 
the result of worsening position in intangible assets (118th) with poor performance in ICTs 
and business model creation (102nd), knowledge impact (71st) with the new businesses (92nd)
and knowledge diffusion (75th) with the FDI net outflows in %GDP (75th).

The Slovak Republic is ranked 37th in 2014 down one place from 36th in 2013. The sub-
index „human capital and research“ is classified only on 55th place because the expenditures 
on education as the percentage of GDP are on 84th rank among 143 OECD countries. Also 
the business sophistication area is influenced by the weak the innovation linkages (66th)
including the university/industry research collaboration (89th), state of cluster development 
(67th), royalty and license fees payments (85th) or communication, computer and information 
services import (106th). On the output side of innovation index it is possible to see the 
impacts of the insufficient innovation and knowledge processes in the ranks of domestic 
resident patent application (60th), knowledge diffusion (92nd), FDI net outflows as %GDP 
(121st), in intangible assets (95th), in printing and publishing manufactures (75th). The 
strengths of the Slovak republic related to innovation and knowledge are: political stability 
(15th), press freedom (21st), ecological sustainability (9th), ISO 14001 certificates (6th), high-
tech imports less re-imports (15th), knowledge impact (13th) including high and medium high-
tech  manufactures in % (5th), creative goods and services (20th)  including creative goods 
export as % total trade (5th).

The main problems in relation with the global innovation index and its areas of all V4 
countries are connected with the market sophistication area, three countries e.g. Hungary,
Poland and Slovak Republic also with the business sophistication area. The values of the 
innovation indexes and sub-indexes in the V4 countries are determined by the gaps in the 
innovation and knowledge processes (creation, education, skills, diffusion etc.).

For comparison of industries intensively using the intellectual property rights in V4 
countries, i.e. the Czech Republic, Hungary, Poland and the Slovak Republic the following 
indicators were applied as well as the data listed on OHIM web site:.

The values of the indicators of number of patents, trademarks, design

Employment in these industries

The creation of added value in terms of proportion of these areas to GDP

The number of patents, trademarks and design per 1000 employees in economy
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If we compare V4 countries, then from the point of view of added value and employment 
in industries intensively using the intellectual property rights we can state, that the Slovak 
Republic fits in the last place in absolute and relative representation in relation to 
employment. In relative representation from four V4 countries the Czech Republic shows the 
best values. In spite of this all countries are below EU average in all indicators. In absolute 
representation within the EU countries the Federal republic of Germany predominates and it 
is in the first place in number of patents, trademarks and design.

The creation and protection of intellectual property within the European Single Market
lead to application and use of these rights in other EU countries where e.g. most jobs 
generated from industries intensively using the intellectual property rights are in the Czech 
Republic, up-to 36 % of which 25 % in other EU countries and 11 % outside the EU. The 
second highest rate in this comparison belongs to the Slovak Republic (34,7 %, of which 
27,3 % EU, that is the highest rate within the EU at all and 7,4 % outside the EU, the third 
highest rate Hungary (33,3%). We can state that more than two thirds of jobs in industries 
intensively using the intellectual property rights within the European Single Market are 
generated in home background so far. At the same time the size and openness of economy 
have an influence on generating jobs in specific industries. On the basis of comparison of 
individual parts of industries intensively using the intellectual property rights between V4 
countries and within the EU we can state that:

Industries using patent protection are particularly important in term of employment 
and contribution to the creation of GDP in conditions of the Czech Republic, the 
Slovak Republic and Hungary when all three countries are above the EU average. 
These high shares are connected with high share of production industries in most 
countries.
The share of employment in industries using trademarks in the Czech Republic, the 
Slovak Republic and Hungary is higher than average of the EU. The contribution to 
the creation of GDP is higher in the Slovak Republic and Hungary than average of
the EU.
The indicators of the share of employment and creation of GDP in all V4 countries in 
industries using design are above average in the EU.
Employment in industries using copyright is below the EU average in all V4 countries 
however from the point of view of their contribution to GDP V4 countries are above or 
on the level of the EU average. Industries connected with utilization of geographic 
identification have minor representation within V4 countries and their development is 
mostly connected with the possibilities of using of such identification of production.
The share of creation of added value in relation to the geographic identification and 
its utilization in industry is determined by regional conditions and products.

5. Conclusion
Economy, industries and business subjects of advanced countries are more and more 

based on the information and knowledge. The knowledge is the source of economic growth 
that leads to a new view on the role of information, technologies and education in increasing
of economic performance. In the past the traditional production function was focused on work 
and capital, the knowledge and technologies had only external effect on production itself.

The analysis of global innovation index including sub-indexes and individual indicators is 
orientated on the improving of understanding and measurement of innovation as well as on 
identification of policy targets or best practices. On the basis of analysis of Visegrad 
countries global innovation index it is possible to show the importance of non-technological 
innovation processes. All countries are weak in market sophistication. This is also the 
challenge of optimizing the institutional systems and processes. In the context of innovation
the key challenge is developing skills for innovation in education and training systems. The 
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target is connected with the equipment more people with the skills related to innovation and 
creativity in all its forms.

From the comparison and analyses the certain implications result for the Slovak 
Republic in relation to intellectual property, its creation and protection as an important 
production factor of the future. According to supported directions and focus on research (e.g. 
smart specialization), the outputs aimed to relevant industries influence the choice of form of 
transfer of knowledge.
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The use of project management to ensure peoples right to food 
after natural disasters.
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Abstract:

The right to food is an inalienable human right to a dignified living, meaning that, there is enough 
food available and accessible to all people which adequately meet the nutritional needs of each 
individual. The right to food protects all human beings from food shortages and malnutrition, and 
free from hunger. Right to food does not mean that governments have a duty to distribute free food 
to anyone who needs it or have the right to be fed. However, if people are deprived of access to 
food for reasons beyond their control, for example, in times of war or natural disasters, then, 
governments are obliged to provide food to the affected communities.
This paper focuses on the use of project management in ensuring the human right to food after 
natural disasters. In the past few decades there has been frequent occurrence of natural disasters 
around the world partly due to climate change and this normally affects  food security of the people 
in the affected areas. This type of problem is very significant in Africa, Asia and Latin America where 
poverty levels are very high. To ensure swift response by the international community in terms of 
food aid and other logistics, its effective and efficient distribution to the communities, needs a well 
and professionally prepared project ready for implementation anytime such situation arises. 

Key words: Right to food, Project Management, Climate change, Governments, Natural disasters

Introduction
International Covenant on Economic, Social and Cultural Rights adopted by the United Nations 
General Assembly on 16 December 1966 in New York  commits its parties to work toward the 
granting of economic, social, and cultural rights and individuals, including  labour rights and the right 
to health, the right to education, and the right to an adequate standard of living. The relationship 
between these two concepts is not easy. For example, "free from hunger" (The General Comment 
No.12 of the Committee on Economic, Social and Cultural Rights of the United Nations classifies as 
urgent and immediate need) could be measured by the number of people suffering from malnutrition 
or, in extreme cases, the number of people dying from hunger.
"The right to adequate nutrition“is a much higher standard, including not only the absence of
malnutrition, but also the food quality, including safety. It encompasses all the elements necessary
to enable people to lead an active and healthy life.

The Covenant defines this right as follows:
The States Parties to the present Covenant, considering that, in accordance with the principles 
proclaimed in the Charter of the United Nations, recognition of the inherent dignity and of the equal 
and inalienable rights of all members of the human family is the foundation of freedom, justice and 
peace in the world, recognizing that these rights derive from the inherent dignity of the human 
person, recognizing that, in accordance with the Universal Declaration of Human Rights, the ideal of 
free human beings enjoying freedom from fear and want can only be achieved if conditions are 
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created whereby everyone may enjoy his economic, social and cultural rights, as well as his civil and 
political rights, considering the obligation of States under the Charter of the United Nations to 
promote universal respect for, and observance of, human rights and freedoms, realizing that the 
individual, having duties to other individuals and to the community to which he belongs, is under a 
responsibility to strive for the promotion and observance of the rights recognized in the present 
Covenant. 
Inspired by the above definition, the UN Special Rapporteur on the Right to Food in 2002 defined as 
follows:
„The right to have regular, permanent and unrestricted access, either directly or by means of 
financial purchases, to quantitatively and qualitatively adequate and sufficient food corresponding to 
the cultural traditions of the people to which the consumer belongs, and which ensure a physical and 
mental, individual and collective, fulfilling and dignified life free of fear.“
This definition includes all normative elements explained in detail in General Comment No. 12. 12 
Committee on Economic, Social and Cultural Rights of the United Nations, which states:
„The right to adequate food is realized when every man, woman and child, alone or in community 
with others, has the physical and economic access at all times to adequate food or means for its 
procurement.“
The Special Reporter on the Right to Food, Jean Ziegler, has defined three dimensions of the right 
to food.

Availability - refers to the possibilities either for feeding oneself directly from productive land or 
other natural resources, or for well functioning distribution, processing and market systems that can 
move food from the site of production to where it is needed in accordance with demand.

Accessibility - implies that economic and physical access to food is to be guaranteed. On the one 
hand, economic access means that food should be affordable for an adequate diet without 
compromising other basic needs. On the other hand, physically vulnerable, such as sick, children, 
disabled or elderly should also have access to food.

Adequacy means that food must meet the dietary needs of each individual, taking into account his 
age, living conditions, health, occupation, gender, culture and religion. The food must be assured of 
their safety and adequate protective measures by both public and private producers to prevent food 
contamination, adulteration of food or lack of hygiene, environmental or inappropriate handling at 
different stages throughout the food chain. It must be ensured for the identification and destruction 
of the naturally occurring toxins.

Furthermore, any discrimination in access to food, as well as to the means and entitlements for its 
procurement, on the basis of race, color, sex, language, age, religion, political or other opinion, 
national or social origin, property, birth or other status is a violation of the right to food.
Also, if people are deprived of access to food for reasons they themselves cannot influence, for 
example, because they are detained in custody, in times of war or natural disasters, the right to food 
are required to by the regional governments.
Currently, as a result of climate change leads to frequent occurrence of natural disasters. People
especially in equatorial Africa or Asia experience another disaster if they don’t receive food aid on
time. A professionally prepared and implemented project can ensure timely and effective access to a
particular food supplies (including drinking water).

The importance of project management

Project management (DOLEŽAL, MÁCHAL, LACKO - 2012) is a special form of solutions, also 
called "management philosophy" modern concept of managing complex, discrete planning tasks 
with a high degree of uncertainty and "a high degree of complexity. In other words, it is a special
access to the processes of planning, organizing, (coordination) control and decision-making on all 
aspects of the task known as a project. It includes all the interested motivated staff to achieve the 
objectives of the project, i.e. the required classes and the product quality at the output of the project, 

201



in compliance with the agreed deadlines, costs and risks taken. Project management is a term that 
is a synonym for "project management". Project management involves planning, organizing, 
monitoring and controlling all aspects of the project, as well as management and leadership of all 
stakeholders so that we achieve the project objectives safely and within agreed terms of time, cost, 
scope, performance and quality. It is the sum of coordination and leadership tasks, organization, 
techniques and measurements for the project realization.
The project can then be defined as an activity that is limited in time and cost, and aims to achieve a
set of defined benefits (the extent of achievement of the objectives of the project) in accordance with 
appropriate standards and quality requirements.

If we talk about the orientation of institutions, companies and organizations on a project, then we 
describe the fact that these aforementioned entities are focused on managing by projects and the 
development of project management competence.
Projects differ substantially from current operations and functioning of the permanent organization. 
Organizations typically use management by projects that effectively targeted their attention to 
expand or change their competitiveness in the market, while current functions and operations are 
managed mainly for achieving performance.
The projects are characterized as well as other attributes such as novelty, complexity, legal 
constraints, interdisciplinary team collaboration and work sharing activity as a result.
Projects can be distinguished by the type of investment, research and development, organizational, 
or ICT (information and communication technology), or by other criteria e.g. internal or external
projects, or at local level or national or international.
There are four typical characteristics of projects which, if they occur together, they distinguish a 
project management from other managerial activity. 

Projects have:
• three-dimensional object,
• are unique,
• include the sources and
• implemented with the elevated risk environment

Organizing effective aid in case of natural disasters and natural disasters cannot be imagined 
without the projects. Projects must be managed professionally competent and experienced project 
managers. Project manager moves in the social environment, is headed by a certain team of people 
who share a common activity in the implementation of a specific project. His output may have the 
character of material and immaterial products. Therefore, it is good to understand their position in 
terms of both technical and especially social sciences and psychology in particular. The project 
manager has in addition to the techniques and methods used in project management and methods 
in addition to influencing the behavior of both his and the project team, to know and to control a 
variety of related competencies. Analysis and comparison techniques used in individual standards 
cited above, it is recommended that the project manager strictly controlled methods and techniques 
of project management that he and the entire project team to ensure effective achievement of the 
objectives of the project. The authors presents two basic techniques that project managers should 
use to manage projects cited in this paper projects.

The first technique is risk management. Due to the specifics of these projects, risk management is a 
very important activity for the successful progress of project progress.
Risks and opportunities within the project means doubtful cases or situations with possible negative 
impact on the overall success of the project (KORECKÝ, TRKOVSKÝ-2011), the partial results of 
the project or its hedged events that may cause unforeseen damage. They occur on all projects,
regardless of their scale and complexity, both in the segments of industry, construction, financial 
investment, and in segments of education, social services or political. The management of risks and 
opportunities in a project is one of the factors that distinguish a systematic approach to the process 
as opposed to an intuitive approach. The risk management process and the opportunity occur in all 
phases of the project.
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Generally, the risks and opportunities that are associated with the storyline acyclic (non-recurring) 
and their management, compared with cyclic (repeated) storyline, always more. The risk that 
damage will occur associated with delayed delivery of basic foodstuffs, drinking water, medicines 
and necessary material security, with excessive budgetary costs, there is a complex, complicated, 
and this mediated and deferred.

Projects are significant specifics in terms of both management and the opportunities and business 
practices. The output of the project is the product or service individually; mostly unrepeatable work 
made for hire on the basis of an individual order, supported by complex documentation an individual.

Usually the term refers to the risk of probable loss in value of the currency units. Part of 
management activities, whether general or particular project management, it is called the risk 
management. Its purpose is to identify in advance the resource potential losses and consequently, 
through active work with the risk, reduce the probability of their occurrence and their severity to an 
acceptable level. In the event that, despite all the measures taken, damage occurs, it is necessary to 
prepare in advance a set of corrective measures.
Risk and opportunity is part of the general management of all activities and project management 
specifically. Its purpose is to identify in advance potential sources of damage (losses) and then, 
through active work with the risk, reduce the likelihood of hazards and severity of their impact on the 
monitored group interests to an acceptable level, through preventive measures. If then the 
realization of risks actually occur, in advance have prepared a set of corrective measures that would 
reduce the actual damage. This includes the following processes:

• Risk identification - i.e. to determine what dangers might affect the project, process risk
scenarios - i.e. to determine what adverse events may occur and subsequently documenting
their characteristics.

• Evaluation of risk - risk assessment, their ties in order to determine their impact (the extent of 
the consequences of the project) and the probability of their occurrence.

• Creation of Risk Response - response to the creation of defined risk and on the other hand,
supports the likelihood of favorable events.

• Monitoring of risks - responding to changes in risk during the project.
• These processes are interconnected with each other and with processes in other

professional areas. Every process in every phase of a project usually occurs at least once.
Although the processes are presented as separate elements with well-defined interfaces, in 
practice it may frequently overlap and interact in many ways.

The second technique, the authors consider these kinds of projects as very essential for achieving 
the project objectives is structuring the project in the planning stage ( HAROLD -2009).
Work Breakdown Structure (WBS) represents the PMBOK Guide by a process in which there is a 
distribution of outputs and activities of the project into smaller, more manageable parts. The aim of 
creating WBS is to provide a structured overview of the outcomes (work), to be achieved in the 
project (executed). WBS is a hierarchical decomposition of the overall scope of the project, to be 
performed by the project team and use that to be achieved objectives and outcomes of the project. 
Planned work includes level WBS components, which is called a work package (work package). 
Work packages are used to group work, which are segregated within the schedule, monitored and 
controlled. We distinguish between two ways of making WBS , namely: 

Decomposition - or the division of work scope of the project into smaller, more manageable parts. 
The level of decomposition is often chosen according to the degree of control that can be selected 
for effective project management. Subsequent grouping activities into work packages vary according 
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to the size and complexity of the project. Decomposition of the work on the entire project can consist 
of the following activities:

• Identification and analysis of outcomes and related work
• Structuring and organization of WBS
• A higher level WBS decomposition into smaller
• More detailed components by creating and assigning identification codes of each component 

of the WBS
• Verification whether the chosen degree of decomposition output suitable for the chosen level 

of management and control.
• Expert evaluation - is used mainly for the analysis of the information needed for the 

decomposition of the project outputs. This information, such as e.g. technical details, etc., is 
used to reconcile the differences of opinion, what will be the most effective structure work on 
the project.

• Creating WBS may take place by methods such as top-down method (top-down), the use of 
specific guidelines for the organization or use templates WBS. Known bottom-up approach is
used for integration of sub-components for creating WBS work packages. Chosen for the
presentation of the WBS may also be multiple, and one of the ways is shown in the following 
diagram.

Presentation of the WBS ( source author)

The main benefit actually constructed WBS is to prevent problems during acceptance the output of 
the project. There may arise and arise from misunderstandings between contractors and suppliers 
about what has or should have been delivered. According STANÍ contribution can be 
categorized into the following benefits:

1. Clarifying the first cooperation customer and supplier.
2. Reduction of the risk of failure in achieving project outcomes.
3. Limitations of excess payments for mistakes in project implementation.
4. The benefit of the application of agile approaches.

Conclusion
Negative trends and human activities that threaten the basic human right to food in poor countries, is 
of course a lot and are directly linked to the causes of hunger. For its removal, as well as for the 
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realization of the right to food, it is crucial to ensure continuity of access to productive land and water 
resources to all inhabitants of the planet. This approach to natural resources of poor people in 
developing countries is influenced externally, as in the case of foreign investment and energy 
commitments of developed countries, but also internally due to the unwillingness or inability of 
national governments to fulfill their obligations to the human rights of its own population.

Along with climate change leads to more frequent occurrences of natural disasters of unprecedented 
proportions. Here are just apply the use of project management for efficient elimination of the 
consequences caused by these disasters. 
For developed countries apply the recommendations, the need to take measures to protect the right 
to food of the population outside its own territory and adopt binding rules on the responsible use of 
land and other natural resources, prepared by the Food and Agriculture Organization (FAO). 
However, it should be noted that among the foreign investors include the less wealthy countries and 
therefore should be the rules adopted by the entire international community. Furthermore, the future 
is inevitable rethinking of energy policy and the development of biofuels, such as focusing on other 
resources such as biological waste or scrap timber and forestry industry.

At the national level, it is necessary to guarantee the effective implementation of the right to food 
through good governance, proper legislation, systematic measures on increased protection of land 
users, preventing discrimination and empowering women and vulnerable groups. Food also must 
never be used as an instrument of political or economic pressure. 
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Impact of Legislative Imperfections on the Agricultural 
Land Market in Slovakia 
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Kristína MANDALOVÁ2 

Abstract 
The agricultural land is an essential and limited renewable natural resource, which 

forms an integral part of the Earth's ecosystems. The land must be protected from damage 
and the unfounded reduction of its acreage, quality and volume, since it is and it will remain 
the base of environmental, economic and social potential of Slovakia. Protection and use of 
the agricultural land should be considered to be a public interest. The agricultural land 
in Slovakia covers almost 50 % of the whole area and the arable land represents the largest 
share; it is about 60 % of the total agricultural land. The agricultural land is a part of the land 
fund, which consists of different types of land that are used for the agricultural production and 
the crop production. According to the utilization, it is divided into arable land, vineyards 
and orchards. Due to the membership in the European Union, Slovakia has an obligation to 
ensure compliance of national and European legislation. From 30th April 2014, there would 
have been conflict of the provisions of Article 19a of the Foreign Exchange Act 
with the primary legislation of the European Union, if the necessary changes do not occur 
in the national legislation. Although the Treaty on the Functioning of the European Union 
does not regulate the rules of acquisition of the property right to real estate explicitly, it 
prohibits all restrictions on the movement of capital between European Union Member States 
and between Member States and the third countries. However, each Member State has 
a right to regulate its own issues of property ownership. These facts led to the need 
of adoption of new legislation that would regulate the acquisition of the agricultural land 
in Slovakia and at the same time it would help in the protection of the agricultural 
land as a factor in ensuring the economic independence of the country as well as its food 
self-sufficiency. The aim of the paper is to analyse some facts related to the legal regulation 
no. 140/2014 Coll. on acquisition of ownership of agricultural land and amending 
and supplementing, which entered into force on 1st June 2014. The special focus will be put 
on the imperfections that are arising from the mentioned legal regulation and its amendment 
in connection with the obligation of the owner of the agricultural land, who wants to sell or 
donate his/her land to publish offer on the website of the Ministry of Agriculture and Rural 
Development of the Slovak republic - Register of the Publication of Offers. The used 
methods were the method of synthesis, deduction, but mainly the method of analysis, which 
would be applied on the legal regulation, its amendment, related legal regulations dealing 
with the topic and data from the Register of Publication of Offers of the Agricultural Land. 
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Introduction 
In recent years, we follow major changes in many areas of our lives. Changes have 

also occurred in land use and agricultural landscape itself. By the Law no. 17/1992 Coll. 
on the environment3, the environment is everything that creates natural conditions for 
the existence of organisms, including humans, and is a precondition for their further 
development. Its components are mainly air, water, organisms, ecosystems and the land. 

In Slovakia, several decades there was widely spreaded Viľjams' (1940) definition 
according to which the land is cast a loose surface of Earth which is able to provide crop. 
Bielek (2014) states, that the land is an issue that has been in the centre of attention of 
powerful people as well as ordinary people. In the past, the answers to “What the land is?” 
depended on the level of development of knowledge of geology, geography, climatology, 
botany and the others. They were the sciences which correctly describes what the land 
represents as the first.  

The land is an integral component of the environment, and therefore is a crucial 
natural resource (Environet, 2013). European Environment Agency (2013) states that 
the land is limited resource and its use leads to the environmental changes. The agricultural 
land, as an essential factor of production, has an immense importance not just for the life of 
humanity, but also for its overall prosperity (Dirgasová, 2015). 

According to Žigrai (1995) land use means a specific manifestation of human activity 
in space and time representing the intersection between the natural conditions of 
the territory, technology and knowledge of humans; and at the same time it carries 
the information on the historical, economic, social and cultural potential of the country. 
The real estates, particularly the land plots, are bound up with the land relations, which can 
be defined a social relationships relating to land as the subject of use relationships. 
The subject of these relationships is connected especially with the satisfaction of personal 
and production needs, and the interests of people. The land is a product of nature which 
fulfils mainly an economic and ecological function. It can be used only in the natural 
and social conditions of the area in which it is located. In fact, the use of land in 
relation to the earth's surface does not depreciate and it is not consumed; it has 
a multifunctional character (Borská and Korcová, 2014). In general, everyone is obliged 
to protect the natural features of the environment and avoid any actions that could lead to 
its deterioration (Štefanovič, 2013). 
 

Materials and methods 
The objective of the paper is to analyse the impact of the Law no. 140/2014 Coll. 

on acquisition of ownership of agricultural land and amending and supplementing, which 
entered into force on 1st June 2014, and its imperfections on the agricultural land market 
in Slovak Republic. In order to fulfil this aim, we set up three partial objectives. The first of all 
is the characterisation of the legal regulation influencing the agricultural land market after 
the accession to the European Union. The second partial objective is to clarify the content 
of the new legal regulation and to explain the way of acquisition of agricultural land from 
1st June 2014. The last but not least intention of the paper is to specify basic imperfections 
that are arising from the Law no. 140/2014 Coll. on acquisition of ownership of agricultural 
land and amending and supplementing. The special focus is put on the obligation 
of the owner of the agricultural land, who wants to sell or donate his/her land, to publish 
his/her offer for the transfer of ownership of the agricultural land in the Register of Offers 
of the Agricultural Land administered by the Ministry of Agriculture and Rural Development 
of Slovak Republic. 

In addition to legal regulations (Law no. 140/2014 Coll. on acquisition of ownership 
of agricultural land and amending and supplementing; Law no. 122/2015 Coll. which amends 

                                                
3 Law no. 17/1992 Coll. on the environment, as amended by Law of the National Council of the Slovak 
Republic no. 127/1994 Coll. and Law of the National Council of the Slovak Republic no. 287/1994 Coll. 
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and supplements Law no. 140/2014 Coll. on acquisition of ownership of agricultural land and 
amending and supplementing) the basic material for processing the issues were articles 
dealing with the topic and data from the Register of Offers of the Agricultural Land. In order 
to fulfil set aims we used the method of synthesis, the method of deduction, but mainly 
the method of analysis. 
 

Results and discussion 

Legislation on Agricultural Land Market after Accession to the European Union 

The principles of internal market of the European Union allow free movement 
of capital4, including trade with the agricultural land. However, free access to the agricultural 
land market and a chance to acquire property rights to the agricultural land threaten 
the sovereignty and self-sufficiency of state to some extent. After accession to the European 
Union, Slovakia has applied the right resulting from the Treaty of Accession5 (2003) and due 
to the negotiations Slovakia had obtained a temporary exemption relating to the free 
movement of capital (Swinnen – Vranken, 2009). During this seven-year period, known as 
the moratorium on the purchase of the agricultural land by non-residents, non-residents were 
not legally allowed to buy the agricultural land in Slovakia. There were the bans 
on the acquisition of the agricultural land under the Law no. 202/1995 Coll. (Foreign 
Exchange Act6) to natural persons and legal entities not only from the Third Countries, but 
also from the European Union Member States. The provision § 19 par. of 1 the Foreign 
Exchange Act enumaratively lists all cases in which a non-resident, who is not a citizen 
of Slovakia, could acquire the property right to a real estate in Slovakia. A non-resident is 
allowed to acquire the property right to immovable property inland only: 

a) by inheritance; 
b) for diplomatic representation of a foreign country on condition of reciprocity; 
c) if the immovable property is acquired into undivided co-ownership of spouses 

of whom only one is a non-resident, or if a non-resident (natural person) 
should acquire the property from his/her husband, wife, siblings, parents or 
grandparents; it does not apply to the acquisition of the property right to 
immovable property subject to a separate regulation7; 

d) through the exchange of a domestic property which he/she owns for another 
domestic property, the price of which is determined in accordance with 
a separate regulation and does not exceed the price of the former property 
which is determined in accordance with a separate regulation; 

e) if the resident has the pre-emption right by the reason of divided co-ownership 
of the immovable property; it does not apply to the acquisition of the property 
right to immovable property subject to a separate regulation8; 

f) if it is a construction built up by the non-resident on land in his/her ownership; 
g) if it is explicitly stipulated by a separate regulation9. 

                                                
4 Article 63 - 66 of the Treaty on the Functioning of the European Union. 
5 Annex XIV of the Treaty of Accession of the Czech Republic, Estonia, Cyprus, Latvia, Lithuania, 
Hungary, Malta, Poland, Slovenia and Slovakia. 
6 Law of the National Council of the Slovak Republic no. 202/1995 Coll. Foreign Exchange Act and 
Law on amending and supplementing the Law of the National Council of the Slovak Republic 
no. 372/1990 Coll. on offences as amended, and on amendments to certain acts. 
7 Law no. 229/1991 Coll. on the arrangement of ownership relations towards agricultural land and 
other agricultural property, as amended. 
8 Law no. 229/1991 Coll. on the arrangement of ownership relations towards agricultural land and 
other agricultural property, as amended. 
9 Law no 403/1990 Coll. on the mitigation of consequences of certain property losses as amended, 
Law no. 427/1990 Coll. on transfers of state property to certain objects on other legal or natural 
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An amendment10 of the Foreign Exchange Act, that came into the force 
on 1st January 2000, supplemented the provision § 19 par. 3: “A non-resident, who is residing 
in a Member State of the European Union or the Organization for Economic Co-operation 
and Development and has established a domestic organisational unit for the purpose 
of business under a separate law, may, in addition to cases of acquiring the property right 
to immovable properties under the paragraphs 1 and 2, acquire the property right to such 
domestic immovable properties, which is indispensable for obtaining business premises 
for this organisational unit”. Due to this amendment, from this moment, a non-resident 
with a residence in the countries of the European Union or the Organization for Economic 
Co-operation and Development is allowed to acquire a property in Slovakia, which is 
necessary for the establishment of the organisational unit for the purpose to carry on 
business. Simultaneously, it does not matter whether it is a construction or land; 
the condition is that it must be an immovable property indispensable as business premises 
for the subject of his/her business in Slovakia. 

The moratorium on the purchase of the agricultural land by non-residents should have 
ended on 30th April 2011. Three months before the end of the transitional period, Slovakia 
requested an extension for a further three years. The main reasons for the extension 
of the moratorium on the purchase of the agricultural land were the need to protect the socio-
economic conditions in agriculture and subsequent sectors after the introduction of the single 
market and the implementation of the Common Agricultural Policy; to eliminate concerns 
about the impact of liberalization of the agricultural land market, giving the large differences 
in land prices and income compared to the EU 15; and to facilitate the process of restitution 
and privatization of the agricultural land. The European Commission has decided 
to extend Slovakia exception relating to restrictions on the acquisition of the agricultural land 
by non-residents, including those from the European Union Member States on the basis 
of the agricultural land prices form Eurostat, the share of agriculture in GDP, the structure 
of the land ownership in Slovakia and like this11. Finally, the transitional period 
on the purchase of the agricultural land by non-residents ended on 30th April 2014. 

The agricultural land in Slovakia remained attractive for non-residents even after 
the expiration of the moratorium. The price of the agricultural land is several times lower 
in compared with the other countries of the European Union (Harkotová, 2013). Because 
of that, the Slovak law-maker attempts to enact legislation which would allow not only 
regulation the acquisition of the agricultural land, but it would also allow the prevention 
of speculative buying. 
 

Legislation on Agricultural Land Market after the End of Moratorium 

On 16th May 2014 the Slovak law-maker adopted new legal regulation - Law 
no. 140/2014 Coll. on acquisition of ownership of agricultural land and amending 
and supplementing (hereinafter referred to as the Law on acquisition of ownership 
of agricultural land), which came into the force on 1st June 2014. 

Under the new legislation, it is now possible for non-resident to become an owner 
of the agricultural land in Slovakia. The Law on acquisition of ownership of agricultural land 
also establishes various restrictions on the sale, donation and exchange of the agricultural 
land. The aim of new legal regulation was to restrict the disposal of the agricultural land to be 
preferentially given to natural persons and legal entities that carry out agricultural production, 
either as their business or a profession. 

                                                                                                                                                   
persons amended, Law no. 92/1991 Coll. on the conditions of transfer of the state assets to other 
persons, as amended. 
10 Law no. 442/2000 Coll. on amending and supplementing the Law of the National Council of 
the Slovak Republic no. 202/1995 Coll. Foreign Exchange Act and Law on amending 
and supplementing the Law of the National Council of the Slovak Republic no. 372/1990 Coll. 
on offences as amended, and on amendments to certain acts. 
11 Commission Decision of 14th April 2011. 
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The Law on acquisition of ownership of agricultural land is relatively short. It consists 
of nine sections. The subject matter of the legal regulation is the process of acquisition 
of ownership of the agricultural land by transfer; and the competences of organs of state 
in that process. The acquisition of the agricultural land is understood as the sale, donation 
(including returning the donation) and exchange according to the Civil Code, as well as 
the exercise of right according to Article 151j of the Civil Code and the exercise of the right 
according to Article 553c of the Civil Code. 

For the purposes of the Law on acquisition of ownership of agricultural land, 
the agricultural land plot means the agricultural land12 or land that has been built up by 
constructions for agricultural purposes up to 24th July 1991. However, the legislator 
exhaustively specifies the exceptions, to which the given legal regulation does not apply; 
they include: 

· a garden; 
· land in the municipality’s built-up area regardless of its type (arable land, 

vineyard, hop garden, meadow, etc.); 
· land outside the municipality’s built-up area, if: 

o it is intended for other than agricultural use; 
o the possibility of its agricultural use is limited by special regulations (for 

instance, nature conservation laws); 
o its acreage is less than 2 000 m2; 
o it is adjacent to the construction, together with which the land creates 

one functional whole. 
However, under the legal regulation, it is not possible to transfer property rights 

to the agricultural land to anyone. For the protection and use of the agricultural land, the Law 
on acquisition of ownership of agricultural land strictly defines a group of eligible subjects 
as well as the conditions that those subjects have to fulfil if they have an interest 
in acquisition of ownership of the agricultural land. These conditions are valid for residents 
as well as for non-residents. The basic conditions that must be fulfilled by potential acquirers 
include: 

· permanent residence (in the case of natural person) or registered office 
(in the case of legal entity) in the territory of Slovak Republic for at least ten 
years before the acquisition of ownership of the agricultural land, 

· and carring out the agricultural production as a business for at least three 
years before the acquisition of ownership of the agricultural land. 

An exception is a young farmer, which is not required to fulfil the condition of carring out 
the agricultural production as a business for at least three years. However, under the Law on 
acquisition of ownership of agricultural land, the young farmer is not allowed to sell, lease or 
donate the acquired agricultural land for three years from the date its acquisition. 

The acquirer of the agricultural land can be also a natural person who for at least 
three years before the date of the conclusion of the contract on the transfer of ownership of 
the agricultural land carries out agricultural production in employment, a similar working 
relationship or in the employ for a person who carries out the agricultural production as 
a business. 

Due to the legal regulation the agricultural land can cannot be transferred to 
the ownership of the state, citizen of the state, natural person with residence or a legal entity 
with registered office in the state whose legislative does not allow any citizen of the Slovak 
Republic to acquire the property rights to land in its territory. This restriction does not apply 
to the inheritance of the agricultural land as well as to the Member States of European Union, 

                                                
12 pursuant to § 2 point b) of the Law no. 220/2004 Coll. on the protection and use of agricultural land 
and on the Law no. 245/2003 Coll. on integrated pollution prevention and control and on amendments 
to certain acts as amended, the term agricultural land includes the productionaly potential land 
registered in the Cadastre as arable land, hop gardens, vineyards, orchards, gardens and permanent 
grasslands. 
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European Economic Area, Switzerland or to the states, the international treaty of which 
provides so, and the Slovak Republic is bound by it as well. 

The Law on acquisition of ownership of agricultural land also regulates the principle 
of priority of right to the agricultural land according to the territorial subsidiarity and therefore 
it also arrange the group of the acquirers who had to be asked first because they have 
a priority of right to become owners of the agricultural land. First in the order are people from 
the municipalities, in which the offered agricultural land plots are registered. Second 
in the order are people interested in the offered land coming from the adjacent municipality 
and finally third place is occupied by the interested people, regardless of the place of their 
business. The owner of the agricultural land may sell the agricultural land without any 
restrictions to a family member, a close person13 and a relative person14. The same applies 
in the case of co-owner15 of the agricultural land plot. Of course, if the owner wants to sell 
the share to one of the co-owners, the approval of all co-owners is still necessary.  

There are also no restrictions on acquisition of the agricultural land ownership 
in the case if the owner wants to sell his/her share of the agricultural land plot, which he/she 
shares with other co-owners, to a businessman, who carries out the agricultural production 
as a business for at least three years in the municipality where the agricultural land plot is 
registered. In all other cases, the owner of the agricultural land has to follow the procedure 
established by the Law on acquisition of ownership of agricultural land. 

This procedure includes the obligation of a owner to publish his/her offer 
for the transfer of ownership of the agricultural land in the Register of Offers 
of the Agricultural Land administered by the Ministry of Agriculture and Rural Development 
of Slovak Republic16 (hereinafter referred to as the Register) for at least 15 days. At the same 
time, the owner is obliged to publish the offer on the bulletin board of the municipality, where 
the agricultural land plot is located. Formal requirements for submitting the proposal 
for the transfer of ownership of the agricultural land are exhaustively listed in the Law 
on acquisition of ownership of agricultural land. The legal regulation explicitly defines that 
the publication of the offer is free of charge. If a potential acquirer is interested in the offer 
of the agricultural land published in the Register, he/she has to react for it via Register 
and simultaneously he/she has to write to owner up to 5 day. 

The fulfilment of the requirements of the transfer of the agricultural land is verified 
by the District Office in the district of which the agricultural land plot is situated. If the acquirer 
of the agricultural land fulfils all necessary criteria, the District Office shall issue a certificate 
on fulfilment of the requirements. This certificate then becomes an annex to the contract 
on the transfer of the agricultural land ownership. 
 

Impact of legislation on the agricultural land market 

The Register of Offers of the Agricultural Land was created under the Law 
on acquisition of ownership of agricultural land. The owner has an obligation to publish 
his/her intention to sell the agricultural land in the Register. However, if the law-maker's aim 
was to enable monitoring of movements on the agricultural land market and the subsequent 
identification of the new owner, then this goal cannot be achieved by the establishment of the 

                                                
13 according to the Article 116 of the Law no. 40/1964 Coll. the Civil Code a close person shall be 
defined as a relative in direct line, brother or sister and the spouse; other persons in a family or other 
relation shall be considered close to each other if a detriment suffered by one of them is reasonably 
felt as own by the other. 
14 according to the Article 117 of the Law no. 40/1964 Coll. the Civil Code the level of relationship of 
two persons shall be ascertained according to the number of births from that one person originates 
from the other in the direct line and by that both persons originate from the common ancestor in a side 
line. 
15 Article 140 of the Law no. 40/1964 Coll. the Civil Code and Article 9 par. 7 of the Law no. 97/2013 
Coll. on land communities as amended by Law no. 34/2014 Coll. 
16 available at: https://pozemky.mpsr.sk/ 
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Register. The owner does not have to publish each of his/her offers in the Register. This 
obligation refers only to cases when the acquirer is not a person who carries out agricultural 
production as a business for at least three years before the date of the conclusion 
of the contract on the transfer of ownership of the agricultural land in municipality in which 
the offered agricultural land plot is registered17, the co-owner of the agricultural plot18, a close 
person and a relative person19. Another shortcoming of the Law on acquisition of ownership 
of agricultural land is that it ignores some options of the agricultural land acquisition such as 
execution proceeding, bankruptcy proceeding and voluntary auction. 

The Law on acquisition of ownership of agricultural land unjustly prefers: 
· a businessman who carries out agricultural production as a business as 

compared with non-businessman; 
· a businessman who carries out agricultural production as a business for 

at least three years before the date of the conclusion of the contract 
on the transfer of ownership of the agricultural land in municipality in which 
the offered agricultural land plot is registered as compared 
with a businessman who carries out agricultural production as a business 
for at least three years before the date of the conclusion of the contract 
on the transfer of ownership of the agricultural land elsewhere in Slovakia; 

· a businessman who carries out agricultural production as a business 
for at least three years before the date of the conclusion of the contract 
on the transfer of ownership of the agricultural land as compared with 
a businessman who carries out agricultural production as a business less than 
3 years (with the exception of a young farmer). 

So these "non-favoured people" are directly excluded from the possibility to acquire 
the property rights to the agricultural land. And it is so in spite of the fact that at the end 
of the Explanatory Report it is stated: "Basically, the bill does not exclude anyone from 
the possibility to acquire the property rights to the agricultural land.". However, the legal 
regulation itself according to some of its provisions20 defines the group of people who are 
allowed to acquire property rights to the agricultural land, and thus it indirectly defines 
the group of people who cannot become the acquirers. Another imperfection of the Law 
on acquisition of ownership of agricultural land is that it does not regulate the way of solving 
the case of several competitive candidates who fulfil the conditions under Article 4 par. 4, 
point a) of the Law on acquisition of ownership of agricultural land. So one of 
the fundamental principles of the legal state is not fulfilled ergo the establishment of a legal 
certainty leads to the absence of the required level of accuracy of the legal regulation. 

In addition to defining relatively narrow group of potential acquirers of the agricultural 
land, the Law on acquisition of ownership of agricultural land introduces also the principle of 
priority on the basis of the territorial subsidiarity21. The assumption that the closer location 
of permanent residence or registered office of the agricultural land acquirer, the better 
cultivation of the agricultural land is not based on an objective basis. The legal regulation 
also states that in the case if during a period of six months from the date of publication 
of an offer in the Register an eligible entity (according to the Article 4 par. 1 and par. 4 
of the Law on acquisition of ownership of agricultural land) who wants to buy the agricultural 
land has not been found, the land owner can sell the agricultural land to a person who has 
a permanent residence or registered office in Slovakia for at least 10 years; the purchase 
                                                
17 Article 4 par. 1 point a) of the Law no. 140/2014 Coll. on acquisition of ownership of agricultural land 
and amending and supplementing. 
18 Article 4 par. 1 point b) of the Law no. 140/2014 Coll. on acquisition of ownership of agricultural land 
and amending and supplementing. 
19 Article 4 par. 1 point c) of the Law no. 140/2014 Coll. on acquisition of ownership of agricultural land 
and amending and supplementing. 
20 Article 4 par. 1, 4, 5, 7, 8 and 9 of the Law no. 140/2014 Coll. on acquisition of ownership of 
agricultural land and amending and supplementing. 
21 Article 4 par. 4, 5 and 6 of the Law no. 140/2014 Coll. on acquisition of ownership of agricultural 
land and amending and supplementing. 
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price of such agricultural land has to be the same as the price published in the Register22. 
The selection of potential acquirers of the agricultural land on the basis of a territorial 
subsidiarity, as well as to the length of residence in Slovak Republic can be considered to be 
discriminatory. 

Current legislation disturbs the competition as well as the equilibrium 
of the agricultural land market. In case the owner wants to sell the agricultural land, 
in the municipality, there are just one or two eligible entities who can buy it. A slump 
in demand should result in a decrease of a price of the agricultural land. So the Law 
on acquisition of ownership of agricultural land should cause the decline of value 
of the agricultural land in the hands of ordinary people. As a result, it can be expected that 
the owners should be “forced” to sell the agricultural land for much lower prices than 
the ones which would be achieved in a market environment where the owners are not 
obliged to respect the legal regulation23. On the other hand, in practice there are the cases 
when the acquirer is forced to accept an unreasonably high price desired by the owner, since 
the acquirer is obliged to respect the price published in the Register. The Law on acquisition 
of ownership of agricultural land does not allow haggling about price, as it was previously. 

 

Register of Offers of the Agricultural Land 

The Register of Publication of Offers of the Agricultural Land is managed by 
the Ministry of Agriculture and Rural Development of the Slovak Republic. It is a virtual portal 
that records offers for sale of the agricultural land. It is necessary to sign for entry to 
the Register. On the web site of the Ministry of Agriculture and Rural Development 
of the Slovak Republic, there is the user manual as well as the manual of solutions which 
simulates situations that may arise in the Register. The user logs into the Register via 
a Central Portal of Public Administration and via the electronic identity card. After entering 
on the web side of the Register, the user is automatically redirected to the Central Portal of 
Public Administration; after logging user is returned back to the Register automatically. 
The user can publish his/her offer for sale of the agricultural land himself/herself, or he/she 
could act on someone else behalf under the mandate. The agricultural land can be sold by 
natural persons, legal entities, the agricultural cooperatives or by real estate agencies. If 
a mistake is found in the published offer, it is possible to edit it. 

After the opening of an index page, the latest published offers appear. There are ten 
offers per one page. Any offer can be individually opened and checked in detail. Each offer 
contains these information: name/business name of the owner, number of certificate of 
ownership, parcel number, municipality, cadastral area, soil type, total land area in m2, 
offering land area in m2, published period (the period until which the offer is published), 
whether the owner publishes the offer in mandate or not, price per m2 in euros, extensive 
disclosures (usually neighbouring municipalities). 

From the very beginning of the Register existence and it subsequent work, there are 
a lot of errors, mistakes, uncertainties and inaccuracies. The most significant imperfections 
include: 

1) problem of legitimacy of published offers; 
2) problem of donations; 
3) problem of owners' inattention; 
4) problem of “repeating phenomenon”. 

 
(1) The legal regulation exactly defines what is considered to be as the agricultural 

land. Under the Law on acquisition of ownership of agricultural land, in the Register, there 
should be published the offers for sale of the agricultural land with acreage greater than 
2 000 m2. In spite of that condition, there are a lot cases when owner publish his/her offer, 

                                                
22 Article 4 par. 7 of the Law no. 140/2014 Coll. on acquisition of ownership of agricultural land 
and amending and supplementing. 
23 Kollárová, 2014. 
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but he/she does not have to do it because the acreage of the offered land is smaller. 
In practice we meet with a number of cases when the owner offered for sale the agricultural 
land with the acreage of 1 m2. Of course, this is consequence of the fragmentation of land 
ownership that is typical for Slovakia. According to the Law on acquisition of ownership 
of agricultural land, a land plot outside the municipality’s built-up area, which acreage is less 
than 2 000 m2, is not considered to be the agricultural land and therefore in the case that an 
acquirer is not found in the municipality or the adjacent municipality, in which the offered 
agricultural land plot is registered, there is no obligation to publish the offer for sale by 
the owner in the Register. 

(2) Another problematic field of the Register is the case of “donation”. Law on 
acquisition of ownership of agricultural land states, that donation is one way of acquisition 
of the agricultural land. On the basis of provisions of the legal regulation it is possible 
to donate the agricultural land only to person who fulfil the conditions defined by law which 
are the same as in the case of sale. In conclusion, if the owner wants to donate 
the agricultural land to acquirer who is not from the municipality or the adjacent municipality, 
in which the offered agricultural land plot is registered, he/she has to publish his/her intention 
in the Register. During the period of 15 months of the functioning of the Register there were 
recorded several offers at a price of 0 €/m2. The problem is that in such offer, there is no 
special mark which could indicate the intention of the owner that he/she would like to donate 
his/her agricultural land. Thus, anyone, who fulfils the previously mentioned legal conditions, 
may show the interest in these offers. And therefore, there is the question: "On what legal 
provision, the owner may refuse or accept the potential acquirer who shows the interest 
in the offer for sale of the agricultural land?". 

(3) One of the biggest problems of the Register is the inaccuracies arising from 
inattention of the owners. The owner himself (or authorized person) publishes the offer for 
sale of the agricultural land in the Register. There is not any control mechanism that would 
ensure that the offer, which is published in the Register, corresponds to the reality. Every day 
in the Register, there are mistakes in the number of certificate of ownership, in acreage of 
total land area in m2, in acreage of offering land area in m2 and the like. Due to the legal 
regulation the Register was created in order to ensure the sale of the agricultural land. 
However, even after 15 months of its functioning, we can say that the Register does not work 
as it should. The problem of failure is not just the human error (the owner, who publishes the 
offers himself/herself, can mislead), but also the software that should be set so that it is 
possible to check the correctness of the published offers. The overwork of the functioning of 
the Register, particularly its software, would be possible to prevent many inaccuracies 
and errors that appear in the Register.  

Another frequent imperfection of the Register is connected with badly set amount of 
price requested by the owner. For example, if the owner publish more offers for sale 
of the same type of land in a row (sometimes it is more than 50 offers published by one 
owner per one day) in the same cadastral area, it is highly impossible that the amount of 
price requested by the owner in one of the offers is a hundred times higher than the others. 
The occurrence of such mistakes is not rare. Similar mistakes are connected with 
the misspellings in the name and surname of the owner. These errata can be found just after 
check out of the certificate of ownership in Land Register portal. In this case, it is an error 
caused by the inattention of the owner and not the error of the Register itself. Even so, this 
case demonstrates that the problem area of the Register is a control mechanism that is not 
only insufficient, but we can say that is completely missing. 

(4) Last but not least imperfection of the Register is related to so-called “repeating 
phenomenon”. It means that the offers published in the Register are repeated in the blocks 
several times in a row. It is possible to find two (or more) identical offers appear 
consecutively. Occasionally, the same offers appear in the Register for several subsequent 
days. That raises duplicate offers and it should disturb situation in the Register. Potential 
acquirer has problems in the orientation of the offers. When he/she wants to see any of the 
offers in detail, it is opened in the same window. It causes problems, because, if he/she 
wants to return on a previous window with all offers, the Register throws him/her back to 
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the homepage (first page of the Register with the latest offers). Browsing through the various 
offers is not just lengthy and complicated, but it can be described as chaotic. For a person 
who is working with the Register for the first time it could be a big problem. 

 

Conclusions  
The aim of the paper was to analyse the Law no. 140/2004 Coll. on acquisition 

of ownership of agricultural land and amending and supplementing, and its imperfections that 
influence the land market. Partial aim included the description of the legal regulations after 
the accession to the European Union, content of the mentioned law and imperfection directly 
arising from the Register of Publication of Offers of the Agricultural Land. Slovakia's entry 
into the European Union was connected with the free movement of goods, services, persons 
and capital, where the movement of capital also include trade with the agricultural land. 
Slovakia as the new Member State of European Union had a seven-year moratorium on sale 
of the agricultural land initially negotiated in the accession negotiations due to the fear 
of different price levels of the agricultural land in old Member States of European Union, 
which could lead to a massive sold off of the land to foreigners. During the moratorium 
the agricultural land could not be legally bought by non-residents. Just before its expiration, 
the moratorium was extended for the next three years. The transitional period finally ended 
on 30th April 2014. On 16th May 2014, the National Council of the Slovak Republic approved 
the Law no. 140/2014 Coll., which entered into force on 1st June 2014. This legislation allows 
non-residents to become owners of the agricultural land in Slovakia. For the protection and 
use of the agricultural land, the Law on acquisition of ownership of agricultural land strictly 
defines a group of eligible subjects as well as the conditions that those subjects have to fulfil, 
if they have an interest in acquisition of ownership of the agricultural land. Due to 
the legislation, the Register of Publication of Offers of the Agricultural Land was created. 
The law strictly defines the cases when the owner has an obligation to publish his/her 
intention to sell the agricultural land in Register. Since the creation of the Register, it is 
connected with a lot of mistakes, inaccuracies and imperfections that should be eliminated. 
In the Register, there are published offers of smaller area of agricultural land as it is defined 
by law; there is a problem of the fragmentation of the agricultural land as a result 
of the historical development. Inattention of owners is also a problem, because the offers are 
published with incorrect data and nobody is checking it. A missing control mechanism is 
definitely the biggest difficulty. The last but not least, there is a problem of “repeating 
phenomenon”. The same offers are repeated more times which causes duplicity and 
unclearness. The legislation of the agricultural land should be in the interest of the state. 
Land represents value framework of the society because land constitutes significant value for 
all humanity. Therefore, in Slovakia, the rules of European Union should be respected, but 
with respect to all functions of the land in the nature and society. 
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Abstract  
Economic competition is an eminent instrument for effective and positive function which has 
influence progressing in economy of market. Although not every behavior of competition is 
allowable from economy competition. Entities in ambition benefit their position infra market or 
obtain some benefits often resort for practices which are prohibited. Such acting constitutes 
unfair competition, which is defiance of good mores of competition and it is able to cause 
drawback other participants of market. But it is not inevitable to cause material drawback. It 
may cause nonmaterial drawback, too. At propagation products or duties by business 
subjects, we can often pick on unfair competition, which constitutes not only one from 
significant facts of unfair competition. Consequently, it is very important to prevent 
anticompetitive behavior from companies SR (parasitical on goodwill, false advertisement, 
false branding of goods and duties, evoke danger of Exchange, and so forth).  
 
 
Key words:  
economic competition, unfair competition, competition, market, business subject, protection, 
good mores 
 
 
Introduction  

The expression economic competition in conditions of SR is not exactly defined but 
can be expressed as a competition of subjects in economic area with the aim to overcome 
them and reach economic success. Economic competition is one of the basic attributes of 
market economy.  The base of economic competition is a free entry to the market and 
equality of market behaviour of the participants of economic competition. The function of 
economic competition protection is protecting the clarity of the competition. Economic 
competition is a factor of high priority within granting harmonic working of economy.       
         The right against limitation of economic competition in Slovakia is modified by public 
law, which protects the competition in macroeconomic sense, as well as by private law, 
which protects the competition in microeconomic sense.  
 The consumer is the main addressee of the advantages coming from working 
economic competition. Moreover, applying competition policy on relationships among 
entrepreneurs takes place including the consumer as well.  
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If economic competition works well, the consumer profits from lower price and higher quality 
of products and services. On the contrary, if economic competition is violated by anti 
competitive behaviour of entrepreneurs, the consumer is harmed – they pay more for the 
product or service or obtain quality, they would never accept under normal circumstances.  
 
Primary goal of this paper is evaluation of position of unfair competition as a part of economic 
competition in conditions of the Slovak Republic.  
To reach the primary goal we set the following partial goals such as:  
Research of position of selected merits of unfair acting like:  
- unfair competition 
- misleading advertising 
- misleading branding of products and services  
- inducing a risk of confusion 
- free-riding and reputation  
- bribery  
- trivializing  
- violation of business secrets 
- threats to health and environment 
. 
 
1. Methodology 

 .  
Effective economic competition represents the base of free market economy. It 

reduces prices, increases quality, provides the consumer with the possibility of better choice 
and enables development of technological innovations. It represents a set of certain rules of 
behaviour of entrepreneurs and the state on market they have to follow in order to keep the 
economic development in favour of the consumers and the whole society. It Works effectively 
if entrepreneurs on the market can make their business decision individually. It is a tool to 
solve market failures which come from shortage of competition.  

Every participant of the market, who wants to be successful in the competition, is 
forced to fulfil the functions of economic competition and contribute to efficiency of the 
society on one side, and each entrepreneur realizes that one of the ways to eliminate the risk 
of market failure and defeat the competitors is to use the strategy which violates the proper 
competitive environment and leads to limitation of economic competition on the other side.  

In accordance with the goal of the paper thee research was based on scientific 
methods such as analysis, synthesis and comparison.  

 
 
2. Position of economic competition in conditions of SR  
 

Economic competition is inevitable for market economy. However, not every  
competitive behaviour is relevant from the economic competition point of view. Alongside 
with the competitive behaviour without economic basis there are social relations with the 
economic basis as well which cause, or may cause, regularities of economic competition. 
There are as well social interests predominant over interests applied within protection of 
economic competition. Therefore, the state which should be the guarantor of the rule 
protection protects them only until there are no reasons to limits or exclusion of economic 
competition in public interests. Protection of economic competition cannot therefore be 
overestimated above all the other interests, nor rights and freedom of private entities. The 
participants of economic competition are obliged to follow the legally binding rules of 
economic competition and cannot misuse the participation in the competition.  

Economic competition as a guarantee of efficiency and positive activity on the 
development of competitiveness and stability of economy is inseparable economical and 
legal category of the market mechanism. Effective economic competition increases quality of 
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economic efficiency. The expression effective economic competition means that natural 
persons and legal entities , even though they are not entrepreneurs,  have the right to 
develop their competitive activity in order to reach economic success associate to perform 
this activity; they are obliged to follow the legally binding rules of economic competition and 
cannot misuse the participation at the competition. It is a significant tool that protects and 
supports economically significant activities of the subjects in order to create priority criteria of 
success on the certain market.    
Freedom or executing business decisions individually includes the right of an entrepreneur to 
naturally adjust their behaviour to the market environment. The assumption for effective 
economic competition is therefore exclusion of any direct or indirect contacts among 
competitors, whose goal or effect is to influence behaviour of their competitor (real or 
potential), as well as exclusion of revealing the business plan to the competitors. That means 
exclusion of situations when there is no natural adjusting to market environment.  
 In countries with developed market economy the state represents the role of the 
protector of economic competition and the law governing economic competition keeps its 
position in legislation of not only member states of  the EU but in community law as well. The 
meaning of the economic competition right consists especially from elimination of creating 
artificial barriers on the product, performance, labour and service market. Natural persons as 
well as business entities who take part in economic competition, even though they are not 
entrepreneurs, have the right to develop their competitive activity in order to reach economic 
success and associate to perform this activity, they are obliged to follow the legally binding 
rules of economic competition and cannot misuse the participation at the competition.                
 
     The right against limitation of economic competition in SR is modified by public law which 
protects the competition in macroeconomic sense as well as by private law which protects 
the competition in microeconomic sense.   
     Illicit limitation of economic competition is defined by individual act – the Act of National 
Council of the Slovak Republic no. 136/2001 L. l. on the protection of economic competition 
as amended. The purpose of this act is protection of economic competition on product, 
performance, labour and service market against its limitation as well as creating conditions 
for its further development with the aim to support economic development in favour of the 
consumers. The Slovak Republic applies Slovak as well as European competition right in the 
sense of Regulation of the Council (ES) no. 1/2003 from 16 December 2002 on executing the 
rules of economic competition stated in section 81 and 82 of the Agreement about European 
Union („EU“). The body of legal protection in this case is the Antimonopoly Office of the 
Slovak Republic.  
     The Antimonopoly Office of the Slovak Republic is an independent central body of state 
administration of the Slovak Republic for the protection of competition. The Office intervenes 
in cases of cartels, abuse of a dominant position, vertical agreements; it controls mergers 
that meet the notification criteria and assesses actions of state and local administration 
authorities if they restrict competition. The Antimonopoly Office applies Slovak and European 
competition law. Within the European Competition Network (ECN) the Office fulfils the tasks 
resulting from the membership of the Slovak Republic in the European Union. 
     The Antimonopoly Office has always tried to fulfil its mission – protecting economic 
competition in a way that the consumer in the end gets the best the working economic 
competition can provide.  
 
 
3. Position of unfair competition as a part of economic competition in SR 
 
Primary source is the regulation of unfair competition according to the Commercial Law of 
SR and, as Slovakia is a member of the European Union, respects community regulation of 
unfair competition. Unfair competition means breaking the obligations coming from private 
law, the body of legal protection in these cases are courts. Unfair competition is defined by 
so called General clause. Unfair competition is prohibited. The generality of General clause 
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which may on one side seem like negative, means flexibility in each case on the other side. 
To qualify certain behaviour as unfair, there must be three cumulative conditions fulfilled:  

· Acting in economic competition,  

· Such acting contravenes good manners of competition,  

· Such acting causes drawback (material as well as nonmaterial).  

 
Conduct contrary to good manners within economic competition means conduct contrary to 
traditions, exhibits signs of discrimination or deviation from the rules of morality within 
economic competition. It is conduct which may cause drawback to a competitor if they do not 
keep good faith, honesty, tradition in economic competition and they use practice result of 
what is failure, deceit, threat or significant inequality of contracting parties. Such acting is 
hard to prove and that is why there are only a few conflicts. Drawback may be material or 
nonmaterial. It may not emerge it may just be a threat.  A competitor has the right for 
satisfaction. It may be caused by abusing the human feelings, tendency to compete, 
inappropriate attracting of the customer, providing incorrect data within sale. It might be 
pyramid games, selling products at a purchase price, a hidden advertising.  
 
Unfair competition is especially: misleading advertising, misleading branding of products and 
services, inducing a risk of confusion, free-riding and reputation, bribery, trivializing, violation 
of business secrets, threats to health and environment and so forth.  
 
a) misleading advertising 
 
 The ability to succeed is the basic condition of the abilities of a competitor for 
a success in economic competition. A advertising is a proper tool to support entrepreneur 
within realization of heir economic goals. Definition of this expression is not found in the 
Commercial Law of SR, it can e found in Act no. 147/2001 L. l. – the Act on advertising as „a 
presentation of products in each form with the aim to apply them on the market“. 
 
Strong competitive environment and effort to attract a customer costs a lot of effort which is 
not always in accordance with the legal right. One of the misdemeanor of advertising is 
misleading advertising. Misleading is understood as ability to create „misleading“, i. e. wrong 
(not real) imagination which is not real. Effort to lie, embellish and change information in 
somebody´s favour is natural human feature. The right therefore cannot protect certain 
characteristics of advertising because it would not be an advertisement.  
To be able to classify certain acting as misleading advertising it must contain:   

· Sign of advertisement – presentation of products (things and rights) in every form with 
the aim to apply it on the market; 

 
· Subject of advertising – property values defined by legislation such as: products, 

services, property, business name, trademark, origin of product, and other rights and 
commitments, advertising is not: standard identification of legal entities, address of 
natural persons, designating the establishment or organizational unit of legal entity or 
natural person by a business name, designating of buildings, properties and other 
properties or things owned by or rented by these persons, designating of letters and 
envelopes by business name or trademark, designating products or their containers 
by data which must be stated on the top of it according to individual regulation, 
publishing annual report about business, financial statement, audit of the company or 
other information about the company if the obligation of their publishing comes from 
an individual regulation; 

 
· Objective ability to mislead persons who it is meant for (or only a threat) and thanks to 

misleading may influence economic behaviour of those persons (or only threat), or 
harms or may harm the addressee (or only threat). 

220



In order to secure and enforce honest, neat, decent, legal and truthful advertising in Slovakia 
an association called Board of advertising was created with the aim to self – regulation of 
advertising market. The founders are subjects who actively penetrate the process of 
marketing communication (sponsors of advertisement, advertising agencies and clients). The 
activity of the Board of advertising is conducted by Ethical code, statutes and rules of 
procedure of Arbitration Committee created within the Board. The committee accepts and 
evaluates complaints of individual subjects whether they are in accordance with Ethical code. 
Even though the resolutions are not legally binding they are considerably important within 
professional environment and among consumers. Their publishing „self – regulates“ the 
advertising market and contributes to ethics policy and decency in the area of advertising 
and economic competition.  
 
b) misleading branding of products and services, 
 
Misleading branding of products and services is every branding which is able to cause 
misleading idea in economic relationship that the product or service come from certain state, 
area or place or from certain producer or that they exhibit certain characteristically signs or 
individual quality. Confusing is whether branding was on the product, container, business 
papers and so on. It is also confusing whether misleading branding was direct or indirect and 
how it happened. The provisions of a special law shall apply similarly. 
 
 
c) inducing a risk of confusion,  
 
Just like most of merits of unfair competition even inducing a risk of confusion is 
a threatening misdemeanor, i. e. the condition of obtaining success does not need to be 
fulfilled nor condition of effort to induce a risk of confusion or at least knowledge that such 
acting may lead to confusion. 
The expression confusion from the merits point of view is created by two conditions that must 
be fulfilled simultaneously: own confusion and misleading that lead to confusion. We may 
state that every misleading branding contains a symbol (subject) of misleading but not every 
misleading branding leads to confusion. Only confusion which leads to misleading of the 
public may be understood as unfair competition because only that confusion is able to violate 
the function of economic competition, i. e. misuse the participation at economic competition.  
 
 
d) free-riding on products or services of other competitor and reputation,  
 
Free – riding is using the reputation of the company, products or services of other competitor 
with the aim to reach success for the business, which would not be possible otherwise.  
 
e) bribery,  
 
Bribery or corruption belongs to severe antisocial behaviour, which endangers development 
of public and economic life. It eliminates equality of chances as the basic principle of 
economic competition. This type of behaviour is preferred by people, who do not feel 
adequately evaluated and have certain competencies to make decisions, and competitors, 
who see great opportunity of victory over competition. Proving this behaviour is complicated 
or even impossible if there is no direct impulse from the participants of the behaviour. We 
come across corruption especially in media, in connection with the public sector and public 
procurement. This does not mean that corruption is not connected with common business 
environment.  
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f) trivializing, 
 
Trivializing is behaviour of a competitor connected with reputation of products or 
performance of other competitor that is not true or is meant to harm the other competitor. 
Trivializing is also stating and spreading true information about relations, products or 
performance of other competitor if these are able to cause drawback. Unfair competition is 
not the situation when the competitor was forced to such behaviour by certain circumstances 
(legitimate defense) or if these data was given in comparison advertising.  
 
  
g) violation of business secrets,  
 
As for violation of business secrets, it is all the facts of business, production or technical 
characteristics connected with the company which have real or at least potential material or 
nonmaterial value, are not accessible in business environment, should be confidential and 
entrepreneur secures its confidentiality.  
The given merit is connected with the rapacity of competitors within economic competition 
with the aim to get secret information of competing competitors (price offers and action on 
customer acquisition, list of customers or key business partners, various know-how, financial 
information and budget, information about innovations without patents, planned marketing 
campaigns, various approaches and methods etc.) in order to use them for their success. 
Intentional acting might be expressed as „spying“ or „industrial spy“, as the rights for 
business secrets are classified among so called industrial rights.  
 
 
h) threats to health of consumers and environment, 
 
acting by which the competitor misrepresents the conditions of economic competition by 
running production, launching products or performing act dangerous for health and 
environment to gain success for himself or for their competitors or consumers.  
 
The given merit of the misdemeanor, just like most of the merits of unfair competition, does 
not require this type of behaviour, the threat of it is sufficient. The fulfilment of the merit might 
be realized alongside the whole phase of consumer – seller chain.  
 

 
We come across the unfair competition relatively often even though it is only latent 
behaviour. Businesses, especially micro and small companies, very often use practices of 
unfair competition. Shocking is that they often do it intentionally. It is most common in 
advertising within mass media. Knowledge of consumers is relatively huge and therefore in 
case of suspicion of using some of the tools of unfair competition they call for help at the 
Board for advertising and transmission with their complaints or at the courts of SR. However, 
there are entrepreneurs who commit unfair practices without knowing but in these cases their 
behaviour is not acceptable anyway.   
Socially and ecologically oriented market economy is built in principles of free business and 
free economic competition and it is one of the basic principles of the economy of the Slovak 
Republic. Support of culture of economic competition directly contributes to better function of 
markets in favour of consumers and companies.  
 
 
4. Conclusions 

Unfair competition negatively interferes into process of economic competition and 
represents significant social issue. The issue of unfair competition asks for concentrated 
attention of the persons as well as all the society. It is clear that in combat with unfair 
competition preventive function is fulfilled by enlightenment and well informed subject will 
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avoid illegal acts and simultaneously defend against it. Defeat would be beneficial for all the 
subjects of economic life, competition would be transparent, it would bring reasonable share 
of source, it would support research and development, it would favourably influence prices,  
and the whole quality of society´s life.  

Consistent enforcement of economic competition which aims to remove the basic 
barriers for market economic competition helps to create good conditions for economic 
growth of SR. 
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The Influence of Social Policy Expenditures on Poverty 
Reduction

Lucie DOLINOVÁ1

Abstract
This article examines the impact of social security spending of a state on reducing poverty in 
thirty European countries. It was chosen several indicators such as: people at risk of poverty 
or social exclusion in %, severely materially deprived people in % and social benefits in % of 
GDP. The methods used for the analysis of relations of selected indicators are correlation 
analysis and subsequent cluster analysis to define groups of countries with similar nature of 
the causation. It was chosen thirty European countries, mostly EU member states. Surveyed 
period is for all states from 2005 to 2012. The results of the cluster analysis are visualized by
cartograms showing strength of dependence between examined indicators across particular
countries. The relationship between level of social transfers and poverty rate indicate 
surprising results. In several countries poverty rate has been deepened, even though the 
level of expenditures on social policy has increased. Individual states can´t be clearly 
assigned geographically or in terms of a model of social policy. Disparity in the distribution of 
countries in comparison with dependencies poverty and social contributions shows varying 
efficiency of social spend on the affected population.

Key words: social policy, poverty, income inequality

Introduction
In many societies, social policy is understood as an important instrument for the development 
of individuals and society as a whole. It is attributed to a significant impact on important 
spheres of life. It is shaped along with economic, political and moral norms in the historical 
context of the development of an individual country. Social security and social policies can be 
defined as policies and actions that strengthen the ability of the poor and vulnerable groups 
of people to get out of poverty. That includes instruments addressing so called chronic 
poverty and poverty caused by one-off event. Social security tools aim to reduce a
vulnerability of such vulnerable population. Social security supports the development of 
human capital, expands the possibilities of the poor and vulnerable individuals and helps to 
break the inter-generational transmission of poverty (OECD DAC, 2008).

Within the discourse of European social models in recent years theses four types are 
mentioned the most frequently: Anglo-Saxon, Continental, Scandinavian and Mediterranean. 
The results of Guger and Aiginger´s (2005) research show the current distribution of 
countries between these types of social model. Also set a new model and update their 
characteristics. The authors distinguish individual models in terms of degree of individual 
responsibility, government regulation and redistribution of wealth. Individual responsibility is 
characterized by individual risks of poverty, disease, unemployment, education and age. 
State regulation is reflected in a field of employment. Working conditions may be based 
either on individual relationships of employee and employer or to be institutionalized and 
negotiated at a governmental level.

1 M lská 1, Brno, Czech Republic, email: lucie.dolinova@mendelu.cz
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At the present some countries have to deal with so-called crisis of the welfare state that 
means the growth rate of spending on social policy is higher than the economic growth rate. 
In other words social needs of these countries exceed their economic possibilities and the 
social security system has increasingly burdened the state budget. Another moment of crisis 
is the rising cost of the state apparatus, which provides targeting and distribution of social 
transfers. Indispensable is demotivating character and the decline of values due to misuse of 
social benefits (Krebs, 2007). All these aspects lead to controversy about the effectiveness 
and efficiency of social security systems. 
All these aspects lead to controversy about the effectiveness and efficiency of social security, 
the merits of governmental spending and redistributive role of a state. Therefore, it is 
certainly crucial to analyze the impact of social policy on poverty elimination and social 
problems associated with it.

Materials and methods
The aim of this paper is to determine relation between amount of public spending on social 
security and poverty rate within European countries. In accordance with the objectives of this 
paper three indicators were chosen:

1. People at risk of poverty or social exclusion in %2: This indicator corresponds to 
the sum of persons who are: at risk of poverty or severely materially deprived or living 
in households with very low work intensity.

I. At risk-of-poverty are persons with an equivalised disposable income below the 
risk-of-poverty threshold, which is set at 60 % of the national median equivalised 
disposable income (after social transfers).

II. Severely materially deprived persons have living conditions severely constrained 
by a lack of resources, they experience at least 4 out of 9 following deprivations 
items: cannot afford i) to pay rent or utility bills, ii) keep home adequately warm, 
iii) face unexpected expenses, iv) eat meat, fish or a protein equivalent every 
second day, v) a week holiday away from home, vi) a car, vii) a washing machine, 
viii) a colour TV, or ix) a telephone. 

III. People living in households with very low work intensity are those aged 0-59 living 
in households where the adults (aged 18-59) work less than 20 % of their total 
work potential during the past year (Eurostat, 2015).

2. Severely materially deprived people in %: The collection "material deprivation" 
covers indicators relating to economic strain, durables, housing and environment of 
the dwelling. Severely materially deprived persons have living conditions severely 
constrained by a lack of resources, they experience at least 4 out of 9 following 
deprivations items: cannot afford i) to pay rent or utility bills, ii) keep home adequately 
warm, iii) face unexpected expenses, iv) eat meat, fish or a protein equivalent every 
second day, v) a week holiday away from home, vi) a car, vii) a washing machine, viii) 
a colour TV, or ix) a telephone (Eurostat, 2015).

3. Social benefits in % of GDP: social benefits (other than social transfers in kind) paid 
by government are transfers to households, in cash or in kind, intended to relieve 
them from financial burden of a number of risks or needs (by convention: sickness, 
invalidity, disability, occupational accident or disease, old age, survivors, maternity, 
family, promotion of employment, unemployment, housing, education and general
neediness), made through collective schemes, or outside such schemes by 
government units (other than social transfers in kind) paid by general government 
(Eurostat, 2015).

2 Persons are only counted once even if they are present in several sub-indicators.
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The methods used for the analysis of relations of selected indicators are correlation analysis 
and subsequent cluster analysis to define groups of countries with similar nature of the 
causation. First of all, it was necessary to carry out analysis of the input data. When there are 
similar trends of analyzed indicators or other variables, the results could be distorted by 
apparent correlation. To prevent the distortion a trend and cyclical component have been 
eliminated from time series. For this purpose the first and second differences for the selected 
variables were used.

In order to measure dependence between selected statistical features it was used the 
correlation coefficient :

=
  

Where,

covariance of x a y variables

variance of variable y

variance of variable x.

The following table shows the values of correlation coefficients for the approximate 
interpretation according to Chráska (1993):

Correlation coefficient Interpretation 

|r| = 1 Perfect dependence 

  Very strong dependence 

  Strong linear dependence 

  Moderate dependence 

  Low dependence 

  Weak dependence 

|r| = 0 Perfect independence 

The correlation coefficient measures the strength of a correlation. The range is from -1 to +1. 
If the coefficient is equal to +1 , there is a direct linear dependence of variables. On the 
contrary if it is equal to -1, there is a direct linear independence of variables. Another of the 
used statistical methods is cluster analysis. According to M
cluster analysis is division of data sets to unknown number of subsets or clusters at the base 
of the variables. Applied metric of distance points is called the Euclidean distance, which is 
the square root of the sum of the squares of the coordinate differences. The Euclidean 
distance between two features marked

( , ) = ( ) + ( )

Where:

= (  ; ) ; = ( ; )  .
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For determining the cluster distance it has been chosen Ward's method, which is based on 
minimization of variance of variables in a cluster and on maximizing of variance of clusters.

A key reason for choosing territorial units referred to below was the availability of relatively 
long time series in comparison with a broader set of countries. The analyzed period for all 
states is from year 2005 to 2012. Another argument was without doubt the quality of the data 
and their international comparability, which is crucial for the analysis and interpretation of the 
results of the article. It is these thirty countries3 and their abbreviations:

Hungary HU

The research of the paper has begun with the collection of relevant data that are based 
primarily on specialized international journals and databases, professional Czech and foreign 
literature. Quantitative data were taken from Eurostat, the European statistical database.

Results
Percentage of population at risk of poverty can´t be clearly assigned to a specific geographic 
unit or the level of GDP. In the reporting period 2005-2012 occurs in countries with a higher 
proportion of the population at risk of poverty to a faster pace of decline than in countries with 
a lower share of the poor population, which is more volatile. The prevailing trend among the 
countries surveyed is declining, but during the economic crisis, seeing a rise. The highest 
values achieved this indicator in Bulgaria (see graph 1.). Almost the half of the population is 
at risk of poverty, specifically 49.3% in the year. 2012. In the same year, by contrast, the best 
placed Iceland with 12.7%. The average population at risk of poverty is 24% and the median 
value is close to 22%.

3 Although data for the Republic of Croatia are available, the time series for most indicators is only 
three years and comparability with other countries would be very low. Therefore the Republic of 
Croatia was excluded from the analysis.
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Graph 1 People at Risk of Poverty of Social Exclusion (%) in 2012

Source: data from Eurostat database

Graph 2 Severely Materially Deprived People (%) in 2012

Source: data from Eurostat database
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Post-communist countries, the Baltic republics (except Estonia) and Mediterranean countries 
suffering from economic problems tend to have the highest percentage of the population in 
severe material deprivation. In 2012 Bulgaria reached the highest value of the indicator with 
44 % of total population, after a relatively considerable distance in Romania with almost 
30 %. Switzerland reached the lowest value, where only 0,8 % of the population is affected 
by the severe material deprivation, see graph 2. We can´t say clearly that the percentage of 
the population severely materially deprived is decreasing in time, for most countries varies 
significantly or stagnates. The median value is 6.6 % and the average is 10,6 %.

The social benefits in % of GDP are very variable in the individual countries. In all the states 
after year 2008 was recorded a rise. In the period 2005-2008, the amount of social benefits,
was reduced in some countries and in some rather varied. The greatest amount of 
expenditure on social benefits spend countries such as Finland, France, Italy, Austria and 
Greece, around 19 %, see graph 3. The average of the 30 countries surveyed is 14.9 %. The 
median value is almost identical with the average of 14.8 %.

Graph 3 Social Benefits (%) of GDP in 2012

Source: data from Eurostat database

CORRELATION ANALYSIS
From the correlation analysis of relation between indicators: social benefits in % of GDP and
people at risk of poverty or social exclusion in %, it was found negative dependence in total
14 countries from which only three countries showed at least moderate negative 
dependence. Among them is the Czech Republic with a correlation coefficient of -0,55; 
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Iceland -0,5; Romania -0.5 and – 0,45. The rest of countries with a negative correlation 
coefficient showed low or weak dependence. The statistical significant positive correlation 
dependence was observed in 5 countries: Denmark, Lithuania, Latvia, Germany and Poland. 
That suggests there is a rise in social security contributions increasing share of population 
affected by poverty.

From the correlation analysis of relation between indicators: social benefits in % of GDP and 
severely materially deprived people in %, the positive correlation dependence was found at
total of 12 countries, but only 4 of them showed at least a moderate dependence. It is:
Denmark, Finland, Hungary and Portugal. There were observed more countries with positive
dependence. At least moderate positive dependence was observed in 7 states. 

CLUSTER ANALYSIS
The rather surprising results concluded an analysis of relationship between social transfers 
and poverty, see fig. 1. For several groups of countries the share of population at risk of 
poverty and social exclusion has deepened despite of increasing levels of expenditure on 
social policy. Individual states can´t be clearly assigned to a specific area neither a model of 
social policy. The negative dependence, that indicates the effectiveness of social benefits, 
was observed in the Czech Republic, Iceland, Ireland, Italy, Portugal, Austria, Romania and 
Switzerland.
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Fig. 1 Cartogram of Relations between Social Benefits (%) of GDP and People at Risk 
of Poverty or Social Exclusion (%)

Poverty caused by material deprivation in relation to social transfers shows fig. 2. Disparity in 
the distribution of countries in comparison with dependencies of indicators of poverty and 
social benefits (shows fig.1) shows the different efficiency of social spending on the 
population severely materially deprived and on overall poverty. In several countries overall 
poverty is declining due to transfers, but on the contrary, increasing the share of severely
materially deprived population. It regards Ireland, France, Austria, Slovenia and Spain. A 
specific example is Denmark, where the overall poverty rate is increasing, but a percentage 
of the population affected by material deprivation is decreasing due to the amount of social 
contributions.
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Fig. 2 Cartogram of Relations Between Social Benefits (%) of GDP and Severely 
Materially Deprived People (%)

Conclusions
It is obvious that the relationships between these indicators are not determined by the model 
of social policy or the historical-social context in relation to egalitarianism. On the example of 
Nordic countries, typically referred as egalitarian countries, we can see that Denmark, 
Iceland, Finland and Sweden show a strong positive dependence and vice versa Finland 
indicates strong negative dependence. Neither the Visegrad Four or Bulgaria and Romania 
do not show similar correlation dependence. All aspects affecting relations of examined 
indicators can´t be identified solely on the basis of this analysis. Most likely these is a whole 
set of specific determinants of individual countries. In order to identify these causes, it is 
necessary to make deep analysis at the national or regional level in terms of socio-economic 
constraints of poverty, social and economic advancement of the country.

The poverty reduction impact of social transfers occurred only in 14 countries, including the 
Czech Republic. A smaller share of the countries, 12 in total, showed the increase in poverty 
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despite an increasing level of expenditure on social policy. In four other countries, it was 
observed very little or no impact on the poverty rate, which showed the ineffectiveness of 
social policy in terms of its elimination.

In relation to the materially deprived population the spending on social policy has very 
ambiguous effect. In half of the countries has been shown a decrease of share of deprived 
population due to social transfers and in the second half an increase. It can therefore be 
concluded that in some countries social policy is effective in eliminating poverty and material 
deprivation its citizens, the other is not. From the analysis we can´t clearly define the set of 
characters that determine the success of the redistributive function of the state in poverty
reduction. Specific reasons for the success or failure of social policy are necessary to 
analyze deeper through national surveys in particular countries.

The analysis conducted denies an established idea that high levels of social benefits from 
the state lead to poverty reduction.
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Solving the Microeconomics Problems by Using the Tools 
of GeoGebra

Janka DRÁBEKOVÁ1

1

Abstract:
In the presented paper are demonstrated basic microeconomics problems by using the 

tools of GeoGebra. Software GeoGebra gives to the student visual or graphic view of 
abstract concepts. The purpose of the work was to solve some microeconomics problems by 
GeoGebra and to create study materials and the applets which could be used by teachers 
and also students. In presented problems we focused on the content of education of students 
of Faculty of Economics and Management Slovak University of Agricultural in Nitra: find the 
revenue function when is given the price-demand equation, find the profit function when is 
given the total cost an total revenue function, search for the break-even points etc. We can 
say that software GeoGebra is suitable for demonstrations and explorations of the behaviour 
of the economic characteristics. Created study material presented in the article, will be 
available to students and teachers in LMS Moodle course (http://moodle.uniag.sk/).

Key words:
microeconomics, economic function, GeoGebra, study materials, mathematics

Introduction
Information and communication technologies are changing the fundamental principles of 

education and develop visual literacy. They allow the search for new approaches to creation 
and to solution various problems. Models in economics have the wide range of forms 
including graphs, diagrams, and mathematical models. Economists use these models in 
different purposes; it depends on many factors  such  as  what  type  of  raw  data  they  have  
or  how  they  can  represent  the  data (Hallová, Henneyová, 2015). Graph is considered an 
essential tool of economic analysis. Graphs allow understand the links between economic 
variables because it reflects the numerical information and visualizes it (Zentková, 1997). 
Graphical representation of data and processes in various scientific fields and also in 
different areas of practical life is useful way for their better understanding (Országhová, 
2015).

GeoGebra
GeoGebra is dynamic mathematics software for all levels of education. It's a rather 

complex application that's aimed strictly at those comfortable with difficult math, but the 
advantage GeoGebra offers over similar apps is that it provides multiple representations of 
objects that are all dynamically linked. The idea is to connect geometric, algebraic, and 
numeric representations in an interactive way (Mead, 2015).

GeoGebra is free to be downloaded from its website (www.geogebra.org). Java 6 
platform is only necessary for its full operation (Velichová, 2010). The program was 
developed Markus Hohenwarter and has won many international awards in the field of 
educational software (Csiba, 2007).

1 Slovak University of Agricultural in Nitra, Faculty of Economics and Managment, Tr. A. Hlinku 2, 949 
76 Nitra, Slovak Republic, email: janka.drabekova@uniag.sk, sona.svecova@uniag.sk
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The aim of our work was to solve some microeconomics problems by using the tools of 
GeoGebra. We wanted to create study materials and the applets which could be used by 
teachers to demonstrate some economic phenomena and students to explore some 
characteristics of economic functions (Fajkus, 2014).

Why mathematics software and Microeconomics?
Mathematics and economics are closely related. Here we present the applications of 

equations, functions and inequalities that are simple and used in elementary economics. The
application of mathematics and the performing of mathematical modeling and problem 
solving is suitable means for developing general competencies and attitudes of students.
Applications mean any representational relations whatsoever between the real world and 
mathematics.

According Blum and Niss (1991) incorporation of problem solving, applications and 
modelling aspects and activities in mathematics instruction is well suited to assist students in 
acquiring, learning and keeping mathematical concepts, notions, methods and results, by 
providing motivation for and relevance of mathematical studies. Such work also contributes 
to training students to think mathematically, and to select and perform mathematical 
techniques within and outside of mathematics. The ability to activate mathematics to real 
situations does not result automatically from the mastering of pure mathematics but requires 
some degree of preparation and training. And that is why we are trying to create and to make 
use of applications in math education of future economists.

Some applications

In this section we deal with a few microeconomics tasks. Defined problems are solved by 
software GeoGebra. We focused on content of education of the students of Faculty of 
Economics and Management Slovak University of Agricultural in Nitra. Presented examples
can be used for mathematical or microeconomic lessons. In all problems, we inspired by 
Barnet, Ziegle, Bylee (2008).                   

Problem 1

An electronic firm is planning to market a new graphing calculator. The fixed costs are 
650€ and the variable costs are 47€ per calculator. The wholesale price of the calculator will 
be 63€. For the company to make a profit, it is clear that revenues must be greater than 
costs. How many calculators must be sold for company to make a profit? How many 
calculators must be sold for company to break even?

Pic. 1 Graphical solution of the problem 1
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Problem 2

The daily price-demand equation for hamburgers at a fast-food restaurant is
1600 200q p . Where q is the number of hamburgers sold daily and p is the price of one 

hamburgers. Find the demand and the revenue when the price of hamburgers is 3€. Find the 
price p that will produce revenue of 2800€.

Pic. 2 Graphical solution of the problem 2

Problem 3

A screen printer produces custom silk screen apparel. The cost ( )TC x of printing x

custom T-shirts and revenue ( )TR x from the sale of x T-shirts are given by 

( ) 245 1.6TC x x , 2( ) 10 0.04TR x x x . Find the break-even points, determine the sales 
levels x (to the nearest integer) that will result in the printer showing a profit and determine 
the sales levels x (to the nearest integer) that will result in the printer showing a profit of at 
least 60€.

Pic. 3 Graphical solution of the problem 3
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Problem 4

The demand x and the price p for a certain products are related by 

( ) 4000 200x f p p . The cost of producing x units is given by ( ) 2 8000TC x x .

Express the profit as a function of the price p and find the price that produces the largest 
profit.

Pic. 4 Graphical solution of the problem 4

Problem 5

The number q of CD players a retail chain is willing supply at a price of p is given 

approximately by 
900

( ) , 10 70
20

p
q s p p

p
. Find the range of s , find 1( )p s q , find 

its domain and range.

Pic. 5 Graphical solution of the problem 5

Problem 6

The total cost of producing x units of a certain product is given by

21
5( ) 2 2000TC x x x . The average cost per unit for producing x units is

( )
( )

TC x
AC x

x
.
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Find the rational function ( )AC x . At what production level will the average cost per unit be 

minimal? Sketch the graph of ( )AC x , including any asymptotes.

Pic. 6 Graphical solution of the problem 6

The using of created materials
Only creation of application tasks is not enough. What is more important? These 

materials need to be use in the educational process. The use of interactive learning materials 
in face-to-face teaching is only possible in the computer room. It can sometimes be a
problem. A simple solution to this situation is e-learning. Education with ICT makes possible 
learning anywhere, anytime and to anyone.

Teachers Slovak University of Agriculture (SUA) in Nitra used to support traditional and 
distance learning, Modular Object Oriented Dynamic Learning Environment (Moodle). We 
use LMS Moodle to augment face-to-face education. Combines attendance learning and e-
learning was created blended learning, which we are trying to use in our university. It is a 
very effective method of education which is used throughout Europe, because suitable 
combining face to face learning and e-learning, we can to make the learning process more 
interesting, individual and interactive.

Our research (Drábeková, 2012) shows that 94% of students have network access at 
home and 88% of students believe that online courses are excellent respectively quite useful 
support for the learning process and self-study. So, created study material and applets, 
presented in article, will be available to students and teachers in LMS Moodle course 
"Matematická analýza" (http://moodle.uniag.sk/).

Conclusions:
We can say that software GeoGebra can use to the visualization of solutions of selected 

microeconomic tasks. This software is suitable for demonstrations and explorations of the 
behaviour of the economic characteristics. However, the users of created materials must to 
make use of interdisciplinary thinking and to have suitable knowledge of mathematics in 
solving the given tasks.
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Canola – Price and Production Consequences
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2

Abstract:
Canola is one of the oldest and most widespread economic crops in the Czech Republic.  

Cultivation of canola for agricultural producers in the Czech Republic is very advantageous.  
These consequences related with a significant increase in canola cultivation, which responds 
to increasing market demand. This article is further focused to capturing changes in the 
context of plant production, namely the development of selected factors within the commodity 
chain of canola, with a closer focus on the regional development of the supply side of given 
commodity chain. The objective of the paper is reached through evaluation of price 
development and production of this commodity by using comparative methods. The results of 
the analysis points to the fact that the prices of canola on the Czech market are already 
determined mainly by developments of European area, and the development of quantitative 
and qualitative entire commodity chain linkages across the region.

Key words:
Agribusiness, agriculture, canola, oilseeds, price, development

Introduction
Current state of agriculture is formed by specific factors and character of production. 

These factors are projected like a changes and scope of business activities of companies to 
higher specializations. Globalization influence and connected processes, which formed agri-
food commodity chains, demonstrate agriculture like a part of complex sector called 
agribusiness. It is necessary observed interaction between partial markets of commodity 
chains. Dynamic changes of environment determine development of all economics sectors.  
Nor agriculture, like a typical and basic part of all country economics, did not missed of 
globalization effects. Especially business environment changes put the conditions to 

In European conditions, concrete in the agriculture of east Europe and central Europe, is 
this process accompanied by additional quantitative and qualitative changes connected with 

Entrance of Czech Republic into the European Union, was meant for Czech Republic 
integration to more difficult business competition. Not only subject of farmers, but also 
mechanism of regulation was not prepare so well for consequences between transfer from 

The paper is oriented on production development within commodity chain of canola in 
the Czech Republic. Canola is nowadays much expanded commodity in the Czech Republic 
and in this time is canola using for food, feed, and technical purposes. Canola is one of the 
most exported commodities like rape oil, seed and so on. Cultivation of canola is for 
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producers very profitable. Expenditures for cultivation were increasing, but also were 
increasing yields more than expenditures. Therefore is canola one of the most cost-effective 
plants in the Czech Republic. That is the reason for increasing part of cultivating of canola. 
One of the most significant uses from canola is methyl ester from canola oil (FAME) (MA, 
2014).

Materials and methods
The aim of this paper is to describe the broader context of current changes in the supply 

of Canola at the level of agricultural producers in the Czech Republic. To achieve the 
objective there are evaluated production and price developments of Canola in the Czech 
Republic. Furthermore, a comparison of the development of sowing and harvesting areas 
between individual regions of the Czech Republic in the years: 2003, 2005, 2007, 2010 
(2013, 2014). Development of production and prices in the Czech Republic is evaluated 
through the development and foreign trade in the wider - European region. This object is 
achieved in two mutually successive phases. In the first phase of the analysis is evaluated 
the development of commodity chain of Canola in the Czech Republic with an emphasis on 
the stage of processing. Database processing of the first phase of the analysis was primarily 
used from the Ministry of Agriculture Czech Republic. In the second part of the analysis, 
attention was paid to the dynamics of changes in production volume, pricing environment 
and trade rapeseed in the EU region. These analyzes and comparisons are based on 
assessment of developments in the period of the years: 1993 – 2013 and the initial data on 
production, prices of agricultural producers (APP) and the export and import of Canola 
comes from the database of Czech Statistical Office, ÚZEI, FAO, The Commodity Reports of 
Czech Ministry of Agriculture and professional journals aimed at the monitored issues. To 
assess the development of production across the EU is used basic index with base 1, 00 = 
1993.

Results
In terms of volume of production may be the dimension of Czech agriculture 

development documented based on data on the development of gross agricultural output at 
constant prices of the year 1989 and in a more detailed comparison of the development of 
gross crop and livestock gross production in constant and current prices since the year 1990. 

direction and impact of the basic approaches of government policies and their development, 
from the early nineties with a significant liberalization through preparing for negotiations on a 
future position of Czech agriculture within the EU common market in the pre-accession 
period (1998 – 2003) to evaluate the effectiveness of the full implementation of the CAP 
since the year 2004. Comparison of the development of gross agricultural output at basic 
agricultural sector in constant prices enables not only assessment of the volume of 
production generally evaluate the influences development of agricultural producer prices.

For the development of the plant production are indeed stronger fluctuations typical of 
current prices, which is the total output of industry at current prices reflected even more 
significant than the changes resp. fluctuations in the volume of production itself. The first 
significant rise in prices of plant commodities was in the years 1995 - 1996. A further positive 
fluctuation, already well-affected developments in the global market place until the end of 
2007, was followed by a further decline and recovery again. In terms of assessing the impact 
of EU accession, referred comparison confirms that joining the EU in 2004, the growth in 
agricultural producer prices for plant commodities generally substantially demonstrated. The
most significant changes, however, occur in the commodity structure and proportions of the 
main sectors of agricultural production throughout the Czech Republic. This article is closely 
focused on changes within the given plant commodities. These changes are demonstrated in
the development of selected factors within the commodity chain of Canola with a closer focus 
on regional development in the context of the supply side (of given commodity chain).
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The development of sowing areas of Canola in Czech Republic

In terms of structural changes occurred in the Czech Republic in particular the following: 
the use of arable land remain roughly on the same level of cereals area (with minor 
variations in the tens of thousands of hectares), with a tendency to sustained growth in 
recent years. A significant decrease was observed in the areas of crops (not only sugar beet, 
but also potatoes). Significant increases occurred in sowing areas of oilseeds, especially in 
case of Canola. Volume of production of Canola (in comparison with 1990) almost tripled, 
while significantly decreased surface of fodder crops. Fundamental changes in the structure 
of crop production after 1990 documented by comparing the structure of sowing areas in 
1993 and 2014 see Figure 1.

Figure 1: Structure of sowing areas (in %) of arable land under cultivation in the years 
1993 – 2014

Source: CSO (2014)

After the year 1980 (over following ten years), there has been significant increase of sowing 
area of Canola from the previous 60 to 105 thousand. ha (in 1990). In the year 2013, was 
Canola grown on an area of 419 thousand ha. In 2014, there was a slight reduction in the 
area of Canola on arable land to final 390 thous ha. Canola is a crucial oil plant in the Czech 
Republic in terms of production volume and size of sown areas. 

In the last three years Canola, become (after wheat) second most important arable crop. 
This is associated with intense alteration range of registered varieties of this oilseed. Every 
year is registered number of new varieties of Canola offering constantly higher productivity, 
favorable agro-technical, and often-qualitative characteristics. In recent years, three main 
varieties reached about 50 – 75 % of market share. Currently they replaced by newer and 
more powerful varieties. Obvious is also a shift towards varietal diversification, which is 
becoming increasingly diverse. Lists of registered varieties in recent years have reported 
dozens of varieties of linear or hybrid types of winter Canola. The most common breeding
direction changes focused on the representation of fatty acids.

Interregional comparisons of sowing areas development

From the interregional comparison of Canola sowing areas development is in long time 
period perspective obvious the strongest position of Central Bohemia, where the largest 
sown areas has been detected (see Figure 2). In the year 2010 occupied Canola in this 
region 75,335 hectares of arable land which is around 20 % of the total area of Canola on 
arable land in the Czech Republic (367,690 hectares). According to the CSO (2014) on the 
basis of the second year's harvest estimates for July 15, 2014 assumes the total harvest of 
Canola in the Czech Republic amounting to 1,452 thousand of tons, ie. 9 thousand tons 
higher, than last year (+ 0.6%). Estimated yield of 3,73 tons (+ 8.1% yoy) is the highest in 
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history and completely offset the drop in acreage sowing area, which compared to last year 
dropped to 389 thousand of ha.

Figure 2: Sowings areas of Canola and Turnip on arable land in Regions of the Czech 
Republic (in ths. of ha)

Source: CSO (2014)

Central Bohemian region also has the strongest position in terms of harvest intensity of 
Canola (see figure 3), which is also evident from the long-term development. In 2013, in the 
Central Bohemian region has been harvested 309,465 tons. Nearly half of the harvest 
volume (152,872 tons) monitored in the second - South Moravian region. The lowest 
volumes of Canola harvest in addition to the capital city of Prague, Karlovy Vary and the 
Liberec Region.

Character of development of canola commodity chain within Czech Republic

In case of processors follows up production of canola seeds, is possible to identified main 
lines of processing. First used is for food, especially focused on oils, margarines and so on. 
Second is used for feed, where is seed using on its nature resp. overworked seed, it should 
be extraction scarp. Third is used canola is for non-food production, that starts more and 
more significant. Canola oil in form methyl ester of canola (FAME) oil used is for production 
of biofuel. On figure 4 is shown increasing part of utilization of non-food used of canola. In 
period, 2006 and 2014 was growth of FAME more than one. That suggest about increasing 
meaning of this utilization of canola, typical food commodity. Nowadays should be canola 
divided almost by same percentage for food and technical use. Between years, 2007 and 
2010 was significant increase of export, but later this increased demand out of the Czech 
Republic had fallen, it could be by sufficient demand in the Czech Republic. 
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Figure 3: Harvest of Canola in Regions of the Czech Republic in selected years (in ths. of ha)

Source: CSO (2014)

Production context

Whole production of canola in the world was increasing, but highest increase detected in 
the European countries. Production of canola in EU 15 was 6, 6 mil. tones in 1993. In EU 
2013 in EU 28 was production 21 mil. tones. Share of EU production on world production 
was in 2013 30 %. Detailed analysis of dynamic production development is show figure 5. 
There is production of canola in chosen EU countries in period 1993 – 2013.

Figure 4: Processing of canola (thous. Tons) in the period 2006-2014

Source: Ministry of Agriculture, Own
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Nevertheless, production of canola in new EU countries was raise from second half of 
nineties and after entrance to EU (except of 2003 – this deflection was because of weather 
and deflection of 2009 because of decrease of prices). Origin countries of EU have still share 
2/3 of EU canola production. For better view in the figure 5, was not included Hungarian 
production of canola, because in this country was production of canola on a low stage in 
1993 but in 2013 was increase of production almost twenty times. Evaluation of scope and 
dynamic of canola production in individual origin countries of EU show different picture of 
past and current development. In the Mediterranean countries, (Portugal, Spain, Italy, and 
Greece) do not has canola significant representation in the structure of plant production. In 
nineties of past century was able to observe in the others origin EU countries different 
tendencies of canola production. Production was very increasing in France, Belgium, 
Germany, and United Kingdom, but somewhere was decreasing scope of production 
(Sweden, Denmark, and Netherland).  However, from new millennium was production 
increased everywhere.  

Price development of Canola

Assessment of price development of canola was positive fact, neither, which within 
canola were not applied direct interventions of EU agrarian policy into the price forming nor 
limits of production. That was seeing on the similar farmer´s prices (FP) at the EU market, 
but also at the world market with canola in observed period.

Basic tendencies is characterized by partly decrease of price (FP) in period 1998-2000, 
and continuing increase in all observed countries (except of decrease connected with 
economic crises of 2009).

Fugure 5: Production of canola in selected EU countries in the period 1993-2013, 1993 = 1.00

Source: Own, FAO

Generally is able to talk about convergence of canola farmers prices to a farmer price in 
the Germany in this period.  Minor volatility of prices is because of regional influence. From 
the view of Czech producers of canola is obvious significant convergence of Czech farmer 
prices and Germany farmer prices.  How is able to see on the figure 6 where is comparison 
of farmer prices, prices these two countries, but also of France and United Kingdom are 
almost same.  Especially at example of canola is possible documented development of price 
and production under influence of changes of business environment determined by 
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increasing demand of this commodity within growing commodity chain of canola.  These 
changes are come from utilization of the canola in the food and technical industry. 

Figure 6: The development of producer prices of rape in selected EU countries in the 
period 1993-2012, 1993 = 1.00

Source: Own , FAO

Figure seven shown balance of foreign trade with canola in the individual countries of 
EU.  In this figure is possible to see links between EU countries.

Figure 7: The development of the balance of trade with rapeseed in the EU Member States in 
1993, 2003, 2013
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Source: Own, FAO

Discussion

The result of structural development analysis of canola in EU conditions implies new and 
substantial factors influence this commodity chain in the Czech Republic. Canola is 
nowadays typical plant in the Czech Republic. Sowing area of canola many times raised of 
maximums percent of sowing plans. Growth production of canola caused especially fact of 
production of methyl ester of canola oil and their using into the fuel – technical production. 
Criteria of sustainability of biofuel introduced EU in 2008, like a guarantee of positive 
influence on nature and environment. Production of biofuel from food commodities 
contributed for price volatility and it might have a negative impact on food security (MA CR 
2013).

Existence and development capacity of processors in individual EU countries was 
became a determinant, which strengthen increase of canola production in these countries. 
However, effort of subjects involved into this commodity chain, after ensure the size of 
production, price, and conditions of delivery gradually lead to formation much complicated 
relationships , nowadays exceeding boards of individual EU countries. That is objective 
consequence of ongoing integration processes of European region – not only policy 
integration, but also relationship in the commodity chain.

Canola is one of the most important exported commodities in the Czech Republic. With 
that is connected raised market demand in the Czech Republic. In the Czech Republic 
occurred in a long-term to fundamental changes of commodity structure and in the 
proportions of mainly sectors of agricultural production. These changes are evident in the 
plant production, but also in the animal production. Whereas grains are cultivated still on the 
almost same sowing area, at the roots commodity occurred to a significant decrease. Within 
canola is monitored increase for a long time in a volume of sowing area and production.

Summary

The aim of the paper was evaluated nowadays production and development tendencies 
within canola. This aim was achieved by comparison analysis inside of the Czech Republic, 
but also like a comparison of the European Union. Canola is one of the most exported 
commodities like rape oil, seed and so on. Cultivation of canola is for producers very 
profitable. Expenditures for cultivation were increasing, but also were increasing yields more 
than expenditures. Therefore is canola one of the most cost-effective plants in the Czech 
Republic. That is the reason for increasing part of cultivating of canola. One of the most 
significant uses from canola is methyl ester from canola oil. The results detected increase of 
canola production, and their current role of basic commodity of plant production in the Czech 
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Republic. That is connected especially with a development of processing industry and non-
food utilization of canola. In the past, it was only three main plants, that had majority share in 
the plant production, and it was not the canola. From interregional development of sowing 
area of canola, comparison implies the strengths position of central bohemia region. 
Producers of central bohemia region are profits from nearness consumer’s centers, also from 
processing companies. The highest intensity of canola cultivation is in district Benešov, 

Czech Republic. With that is connected raised market demand in the Czech Republic. In the 
Czech Republic occurred in a long-term to fundamental changes of commodity structure and 
in the proportions of mainly sectors of agricultural production. These changes are evident in 
the plant production, but also in the animal production.

The results of European comparison implies on many times complicated causation of 
development of this commodity. The results of analysis shown fact, which development of 
canola farmer prices at the Czech market is in this time determined by farmer process 
development in the European market, and by development of quantitative and qualitative 
relationships of whole commodity chain across the region. 
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Food Security in Zambia in the Context of MDGs
1

Samuel Antwi Darkwah2

Ivo Zdráhal3

Abstract

Almost 800 million people are undernourished globally nowadays, nearly one in nine 
individuals is suffering from hunger and malnutrition. With the adoption of United Nations 
Millennium Development Goals (MDGs) the world leaders signed for overarching 
development framework for the world for the last 15 years. Presented paper discusses the 
fulfilment of MDGs 1.C Target in sub-Saharan Africa. Authors chose Zambia, as an example 
of developing country in sub-Saharan Africa country facing challenges in terms of food 
security.

Key words: Zambia, sub-Saharan Africa, MDGs, food security

Introduction

In 1996, the World Food Summit stated “food security exists when all people, at all times, 
have physical and economic access to sufficient, safe and nutritious food that meets their 
dietary needs and food preferences for an active and healthy life”. Four years later
Millennium Summit of the United Nations established new developing framework Millennium 
Development Goals (MDGs) which got eight more or less ambitious targets. All members of 
UN and several international organizations pledge the effort to help achieve the wide array of 
Millennium Development Goals by 2015. The very first goal: Eradicate extreme poverty and 
hunger, suppose to comprise three targets (UN, 2015):

A. : Halve, between 1990 and 2015, the proportion of people whose income is less than 
one dollar a day,

B. : Achieve full and productive employment and decent work for all, including women 
and young people,

C. : Halve, between 1990 and 2015, the proportion of people who suffer from hunger.

Target 1.C is fundamental for concept of food security from all of eight main MDGs and its 21 
targets. It consists of two indicators whose progress is monitored: 

A. Prevalence of underweight children under-five years of age and
B. Proportion of population below minimum level of dietary energy consumption.

On the example of developing country from Sub-Saharan Africa, Zambia, authors will assess 
the achievement of selected MDGs target in the context of food security phenomenon.

MATERIALS AND METHODS

The authors are trying to find out to what extend two parts of food security were met in last 
fifteen years. Authors compared data of undernourished people in sub-Saharan Africa 
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towards fulfilment of MDGs and then fasten on Zambia. Hypothesis of this paper is that in 
spite of Zambian government efforts the Target 1.C has not been achieved.

Prevalence of (moderately or severely) underweight children is the percentage of children 
under five years old whose weight for age is less than minus two standard deviations from 
the median for the international reference population ages 0–59 months. The international 
reference population was formulated by the National Center for Health Statistics (NCHS) as 
a reference for the United States and later adopted by the World Health Organization (WHO) 
for international use (often referred to as the NCHS/WHO reference population)(UN, 2003).
Data is collected at the national level, gathered from national household surveys, such as 
Zambia Demographic and Health Survey (ZDHS).

Proportion of the population below the minimum level of dietary energy consumption is the 
percentage of the population whose food intake falls below the minimum level of dietary 
energy requirements. This is also referred to as the prevalence of undernourishment, which 
is the percentage of the population that is undernourished. Data is based on estimation of the 
Food and Agriculture Organization of the United Nations (FAO) at the national level. It is a 
mixture of source statistics such as local food production, food consumption, trade, stocks 
ect. (UN, 2003)

Since 2000 Zambian government introduced a range of plans and strategies in order to 
integrate MDGs. Those attempts include Fifth and Sixth National Development Plans from 
2005 and 2010, before that in 2002 and 2004 Interim and Final Poverty Reduction Strategy 
Papers (PRSPs) were published. Finally since 2003 government prepared four reports on the 
state of MDGs and its progress towards the 2015 deadline. Reports were result of the 
collaboration and cooperation with United Nations Development Programme (UNDP). At the 
time of finishing submitted text it was the last published MDG report from 2013.

RESULTS

Sub-Saharan Africa is a region with significant number of undernourished people in the 
population. We can distinguish six groups of states towards fulfilment of MDGs 1.C Target. 
First group of countries met the criterion of halving number of undernourished people in their 
population. In the picture below we can see that those countries’ index lies between 0.0-0.5. 
This category consists of states from Djibouti to Mozambique. Second group represents
states which did not meet selected benchmark, however made significant progress in their 
food security and got better results than was average of sub-Saharan Africa. Those countries
are in interval between 0.5-0.7 (from Gambia to Senegal). Third group of states are countries 
who did not meet criterion of halving number of undernourished and their progress in food 
security was worse than average of sub-Saharan Africa. They are in interval between 0.7-1.0 
(from Congo to Burkina Faso). Fourth group of states are countries where the amount of 
undernourished people rose. Those states are suffering from serious food security issues, 
their index is +1.0 (from Liberia to Swaziland). Zambia is also among those states. Fifth
group consist of states where number of undernourished people was below five percent: 
South Africa, Gabon, Ghana, Mali and Mauritius. For example Mali and Ghana decrease 
number of undernourished people in their population from 18.1 percent and 22.3 percent 
below 5 and could be added to first group. Gabon, South Africa and Mauritius have been 
having number of undernourished people below ten percent for last twenty five years. Very 
last group are states with non-available data: Sudan (former), Burundi, Comoros, Democratic 
Republic of the Congo, Réunion, Saint Helena, Ascension and Tristan da Cunha, Seychelles, 
South Sudan, Equatorial Guinea, Eritrea, Somalia.
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Pic. 1. Share of undernourished people in sub-Saharan Africa(1991-2013)

Source: FAO (2015)

As we noted before rate of undernourishment in sub-Saharan Africa is almost 23 percent, in 
comparison with Zambia we can see constant decreasing trend (from almost 35 percent in 
1992). Similar decreasing trend has been observed in all developing countries in general. In 
contrast, since 1990 number of undernourished people in mentioned region has doubled, 
reflecting the region´s high population growth rate (UN, 2015).

Problem of Food (In) Security in Zambia

Zambian population has grown from eight million people in 1990 to 15 million in 2015. In 
1992 Zambian government noted more than two millions Zambians undernourished who 
represented more than 30 percent of population at that time.  The rapid growth of Zambian 
population in last 25 years was followed by increase of number of undernourished people up 
to seven millions in 2013. The worst situation was between years 2008 and 2010 when 53.1 
percent of Zambian people suffered from hunger. Later the situation has been getting better, 
but it´s still doesn’t fulfil expectations. 

Important aspects of food security worldwide are volatile prices and unpredictable changes 
in the availability of important staple foods. This situation comes from New Economic Order 
(NEO) and delayed reaction of agriculture to demand for food products. Overall pace of 
reduction of hunger in sub-Saharan Africa has been to slow to achieve the 1.C Target of 
MDGs.
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Pic. 2. Number of people undernourished

Source: FAO (2015)

In 2014 ZDHS adopted anthropometry for better comparison with data of the World Health 
Organization (WHO). The WHO Child Growth Standards specify the diverse concept of 
breastfed child as the normative model for development and declare how children should 
grow under optimal conditions, infant feeding and child health practices (ZDHS, 2014). 
Basically all children under age six and all women age 15-49 in the household had weight 
and height measurements taken. WHO Child Growth Standards distinguish three alternatives 
of physical growth and illustrate the nutritional status of children as presented:

A. Height-for-age (stunting)
B. Weight-for-height (wasting)
C. Weight-for-age (underweight)

The weight-for-age variant is generally proper overall indicator of a population´s nutritional 
health, due to the fact that this concept does not distinguish between acute malnutrition 
(wasting) and chronic malnutrition (stunting) (WHO, 2006).

The proportion of underweight children under five years of age declined from 21 percent in 
1992 to 15 percent in 2007 and then remained constant for next eight years. As we can 
state, MDGs target of halving the proportion of children suffering from hunger has not been 
met, despite the fact of significant improvements towards its achievement.
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Pic. 3. Prevalence of underweight U-5 children (%) 

Source: ZDHS (2014)

In global perspective we can identify similar results. Proportion of children under age five 
who are underweight dropped from 25 percent to 14 percent worldwide, however one in 
seven children worldwide remain underweight (total estimates are over 90 million children). 
One third of underweight children is living in region of sub-Saharan Africa (UN, 2015).

DISCUSSION 

One of the most relevant questions connected to food security is: How has economic growth 
and level of agriculture production influenced food security?

Generally, there have been observed important links between economic growth, level of 
agriculture and food security (UN, 2015). As we can see although Zambian GDP per capita 
has been growing for last twenty years we cannot say that the amount of undernourished 
people is decreasing. On contrary, we observe significant growth of number of 
undernourished people till 2010.
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Pic. 4. Number of people undernourished in Zambia (millions)

Source: FAO (2015)

Two years before in 2008, the food production of Zambia considerably increased which 
positively influenced number of undernourished people in Zambia with two years delay.
Without any doubt food security is multidimensional phenomenon with wide array of factors 
and we shall pay attention to more complex relations. However, we can state that the 
number of undernourished people in Zambia based on those two factors is inflict on inner 
dynamics of Zambian society and opportunities of groups of inhabitants to participate on 
those factors.

Pic. 5. Number of people undernourished in Zambia (millions)

Source: FAO (2015)
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Conclusion

The presented text evaluates fulfilment of UN MDGs 1.C Target. Authors divided sub-
Saharan Africa into six groups by their fulfilment of selected targets and further focused on
Zambia as an example of state where number of undernourished people was not halved. 
Based on examined data we concluded that hypothesis of paper was confirmed. Zambian 
government didn’t achieve proclaimed objectives. In 2015 more than seven million Zambians 
(almost 50 percent) suffer from undernourishment, despite of significant economic growth.
Without any doubt Zambian food security needs further progress. New UN Sustainable 
development goals (SDGs), which will be approved in the UN Summit in September, could 
represent a way how at least partially move closer to the World Food Summit definition of 
food security.
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Comparison and assessment of credit repayment in terms of 
mathematics and finance 

1

2

3

Ivana Váryová4

Iveta Košovská5

Abstract:
Company financial management and decision making lies as well in the selection of 

optimal possibility from several alternatives of fund-raising in order to ensure predominantly 
the economic activities of a company. As regards the before mentioned, it presents the 
allocation of external financial resources and their subsequent investment in the components 
of business assets. In practice, it is often crucial to borrow financial means and therefore to 
consider how the financial means with interests will be repaid. Currently, there are several 
types of repayment (instalment) schedule in connection with the fund-raising of a company. 
The article deals with the comparison and assessment of most commonly used payment 
schedules. The following variants of loan repayment are used in instalment schedules: 
instalment amortization, annuity amortization and one-off repayment of a loan after n years. 
Selected instalment schedules are presented by means of model examples based on a 
single specified input data. One of the objectives is to select the most viable alternative 
solution from a number of possible alternatives to a loan repayment. Tools of financial 
mathematics provide opportunities to become familiar with the different types of loans 
bearing interests. Standard methods of a scientific work such as selection, analysis, 
synthesis and deduction are used in the article. The following types of instalment schedules 
are assessed in individual model examples:

• a loan should be paid by a sequential repayment within 4 years, assuming constant 
amortization instalments,

• a loan should be paid by a sequential repayment within 4 years, assuming constant 
annuities,
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• a loan should be paid by an one-off repayment after 4 years and by means of a hedge fund 
the required sum will be accumulated after 4 years.

The part of instalment schedules are individual instalments, interests related to a loan, 
annual annuities, the loan balance at the beginning and at the end of interest period, total 
payments of a loan. The following indicators in individual instalment schedules are 
compared:

• the amount of annuities,

• the amount of interests. 

Based on the comparison of total annuities for 4 years a debtor totally repays fewer 
annuities at one-off loan repayment after 4 years and more at annuity loan amortization. 
Based on the comparison of total interest amount it can be stated that in total less interest is 
paid at instalment amortization and more interest at one-off loan repayment after 4 years. For 
a proper decision making and orientation in the alternatives of loan repayments it is essential 
to know the methodology of instalment schedules creation. It is important for a debtor to 
correctly analyse the conditions of providing respectively acquiring of a loan in relation to the 
total loan repayment in the process of a fund-raising.

Key words:
credit (loan), interest, repayment (instalment) schedule, instalment amortization, annuity 

amortization, one-off loan repayment after n years 

Introduction 
In developed market economies a crucial source of financing company needs presents 

internal sources, strictly net income and depreciation. The possibilities of these resources 
utilization are cosinderably restricted in the conditions of the Slovak Repulic as a financial-
economic situation of Slovak companies is unbalanced. Sivák et al. (2015) state, that in such 
a situation an external source – a loan is becoming the crucial source of financing. Financial 
sources from loans are characterized as the repayabale cash relations, i. e. the relations in 
which a creditor provides concrete values for a temporary utilization to a debitor.

Loans belong to the main and the most risk bearing bank activities, by means of them 
banks obtain the prevailing part of income. Loans bring higher revenues than other assets; 
they are less liquid and risky. External resources create the substantial part of active 
operations therefore a bank is obliged to consider what income will be and as well as a risk 
when providing a loan, 

From the company point of view which is acquiring financial resources by means of a 
loan, i. e. from the debitor point of view, the conditions for obtaining financial resources by 
means of a loan are relevant. Vlachynský et al. (2009) emphasize that there are mainly 
concrete articles of a loan agreement, i. e. articles on a debitor collateral, manner of 
providing and repayment of a loan, interest rate, respectively other concrete conditions 
(required level of liquidy, restrictions in the investment activity, in the amount of dividens and 
others). 

Loan acquisition has been influenced obviously by a financial crisis and subsequently a
debt crisis. In the period before the crisis, the bank loans as resources of company financing 
had been current and available as well in Slovakia, also for the risk segment of small and 
medium-sized entities (depending on the character of activity and the business genesis). 
Sivák et al. (2015) pay attention to the fact that the supply reacted to the financial crisis 
immediately mainly by the tightened conditions for a loan providing. The problems occurred 
only at the demand side, as well as at the supply side. Companies began to deal with the 
lack of orders, the solvency of their customers and these were the factors which made 
companies to feel daunted to apply for further bank loans. The decrease was determined 
mainly in the category of long-term loans for all size company categories. The situation 
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began to stabilize in 2011, in years 2013 and 2014 the amount of loans provided to 
companies decreased again. 

Financial system is the system of relations, institutions, tools and environment in which 
the concentration, allocation and division of temporarily free financial resources to individual 
business entities are located based on the demand and the supply.

mention that the influence of demand and supply is markable to the 
resources price which is expressed by the appertained interest rate.  

Radová et al. (2009) state that if one subject lends cash to another subject, he will 
require the remuneration as a compensation for a temporary capital loss, a risk combined 
with the capital changes (with inflation) and an uncertainty that the capital will not be paid in 
particular period and amount. This remuneration is called the interest. The creditor just then 
acquires the interest for providing his cash to someone else. Vice versa, from the point of a
debitor view the interest is the price paid for the loan acquisition.  

Pursuant the Act No. 40/1964 Coll. on Civil Code with the latest amendments on the 
basis of a loan agreement, the creditor gives the debtor things specified in kind, in particular 
money, and the debtor undertakes the obligation to return things of the same kind after the 
lapse of the agreed period. In case of a money loan, the parties may agree on interest. In 
case of an in-kind loan, instead of agreeing on interest, the parties may agree on a 
performance of an adequately larger amount or of things of better qualities usually of the 
same kind.  

Pursuant the Act No. 513/1991 Coll. on Commercial Code as amended under a credit 
contract, the creditor undertakes to provide to the debtor, at his request, monetary resources 
up to a certain amount, and the debtor undertakes to pay back the provided monetary 
resources with interest. It is possible to agree a fee payable to the creditor, if the creditor 
takes upon himself the obligation to make monetary resources available upon request (on 
demand), if the creditor's business involves the provision of credits. Since the monetary 
resources have been provided, the debitor is obliged to pay interests related to a loan in an 
agreed amount; otherwise in the maximum permissible amount determined by the Act or 
pursuant the Act. If interests are not determined like before mentioned, the debitor is obliged 
to pay usual interests required for loans provided by banks in the seat of the debitor valid at 
the time of a loan agreement conclusion. If parties negotiate interests higher than permitted
by the Act or pursuant the Act, the debitor is obliged to pay interests in the maximum of 
permissible amount. 

The interest is the relevant indicator not only for the agreement conclusions of banks but 
as well for the financial decision-making of companies in relation with the advantageous 
money investing. The majority of economic considerations and calculations are based upon 
interest calculations. Šebo (2011) emphasizes that from the mathematical point of view the 
interest is the certain amount of money which is obliged to be paid by the debitor to the 
creditor for money borrowing. The manner of interest calculation is significant as well, i. e. 
how often and from which base the interest is calculated.

Országhová et al. (2006) deal with the basic elementary functions applied in the 
economy. The example of linear function application in practice is the calculation of future 
value of capital based on the simple interest calculation. The compound and continuous 
interests are the examples of utilization of the exponential function in practice.

analysis of loan is determined by the 
following steps:

1. the elaboration of a loan instalment schedule,

- the instalment schedule determining how much from the regular instalment falls on the 
rest of the debt capitalization, how much to repay the debt and how much is the rest of the 
debt after the installment is paid,

2. the appreciation of instalment schedule for the debitor,

3. the determination of profitability, efficiency of loan for the creditor.

259



Points 2. a 3. might be contradicted, what is advantageous for the creditor, might not be 
advantageous for the debitor and vice versa.

Loans provided by commercial or economic subjects for the financing of operating and 
developing needs of companies are repaid by monthly, quarterly, semi-annually or annually 
instalments, while so called instalment schedules are utilized. Under the term instalment 
schedules Šebo (2011) understands:

• the determination of individual loan instalments,

• the accruals of instalments within the loan maturity, 

• the manner of loan interest payment.

divide loans in accordance with the payment manner – amortization 
into the following three types:

1. the loans without mandatory repayment – interest debts – the debitor repays the 
agreed interest in a given term, he has a right to redeem the loan. The loan is considered to 
be a perpetual annuity in which one instalment presents the interests from a loan.

2. the loans with obligatory payments in a given term – the debitor repays the total 
borrowed amount (a loan) to the creditor en bloc and except for it he repays interests 
regularly in certain time intervals or at the end of loan maturity in a considered term.

3. the loans with sequential repayment – the debitor repays the borrowed amount 
sequentially, as well relevant interests in several periodic terms, by instalments.

Sivák et al. (2015) state that the bank loans as the part of external resources of financing 
have been used by 27% of small and medium-sized entities (hereinafter “SMEs”) in the 
Slovak Republic, what is less in comparison with the year 2011, respectively the European 
average. Also noteworthy to mention is the fact that SMEs in the Slovak Republic have 
achieved the lowest level of a complete success when applying for a loan between the V4 
countries. It is expected that bank loans will stay the most preferable resource of external 
financing in the future (according to 74% of surveyed SMEs in the Slovak Republic, 
respectively 67% of SMEs in the EU-28). 

Methodology
The aim is to assess the loan repayment provided by a bank to an entrepreneur by 

means of model examples of selected types of instalment (amortization) schedules focusing 
on the comparison of the annuity amounts and the interest amounts in the individual payment 
schedules. Model examples of amortization schedules have arisen from the unified data 
input. Standard methods of scienfitic work like selection, analysis, comparation and synthesis 
present the basic methodical approach of paper processing.

According to a et al. (1997) the amortization calculation studies the repayment 
methods of loans, credits, mortgages and others. Amortization is the process occurring in the 
repayment of loans bearing interests (the debitor is obliged to repay the borrowed amount as 
well as the interests related to this amount to the creditor). Further the classification of loans 
is determined. 

Loans are divided into:

indivisible loans (1 debitor and 1 creditor), 

divisible loans (a debitor borrows an amount from various creditors).

Designations used in amortization (instalment) calculation:

D - the loan (credit) amount, the total sum of a debt,

pD - the debt balance at the end of p amortization (instalment),

pQ - the amortized instalment at the end of p period, i. e. the sum which will be paid at the

end of p period in order to decrease a loan balance,
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g - the interest rate of loan for 1 period, i. e. agreed interests from 1 cash unit of debt paid 
at the end of each period,

pu - the interest from a debt balance at the end of p period,

pA - the annuity due at the end of p period, i. e. total payment at the end of p period, 

including interests from the debt balance and the amortized instalment,

n - the number of years required for the debt repayment.

a) Methodology for the creation of instalment schedule at the instalment amortization:            

The assumption is that during the loan repayment period the constant instalments are 
repaid, therefore constQQp , np ,,2,1 .

Further the individual indicators of instalment amortization are determined:

the amount of amortized instalment:
n

D
Q .

the debt balance at the end of p period: 
n

D
DD pp 1 ; np ,,2,1 .

the interest instalment at the end of p period: gDu pp 1 or

g
n

D
pgDu p 1 .

the amount of annuity: pp uQA .

b) Methodology for the creation of instalment schedule at the annuity amortization:

The assumption is that during the whole loan repayment period the constant period 

instalments are paid, therefore AAp , np ,,2,1 .

Tha part of this periodic instalment (annuity) is used for the debt amortization and the 
part for the instalments of loan interest. 

Further the individual indicators of annuity amortization are determined:

the amount of annuity:
n

g

g
DA

11
.

the amortized instalments: gQQ pp 11 , resp.  
1

1 1 p

p gQQ .

the debt balance: ppp QDD 1 .

the interest instalment: gDu pp 1 .

c) Methodology for the one-off loan repayment after n years:

The debitor is obliged to repay a debt to the creditor in a given term and except for it he 
repays the agreed interest. The debitor usually opens a hedge fund in a bank to which he 
pays regular instalments in order to accumulate the required amount in an agreed term. 

Periodic payments of a debitor consist of 2 items:

• the payment to a hedge fund,

• the payment of loan interests.

According to a et al. (2010) the before mentioned periodic payments is called an 
annuity or deposit instalment, designated as 

pA , resp. A, if the annuities are the same.
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Used designations in instalment (amortization) schedule:

a - the periodic instalment determined for the creation of a hedge fund,

i - the interest rate for 1 period (used for a hedge fund),

n - the number of years required for a debt repayment,

p - the number of annual instalments to a hedge fund,

g - the interest rate valid at the debt issue, used for the calculation of debt interests. 

The assumption 1:

The time period for a payment to a fund and loan interest is the same, namely 1 year, 
the payments to a fund and payments of loan interests are performed at the end of a year

(p = m = 1). The assumption is that all annuities are the same AAp , for np ,,2,1 .

Then agDA , where gD presents interests paid to a creditor.

The assumption 2:

The payments to a fund are constant, i. e. a is a constat and it is possible to calculate 
them by a formula:

the amount of amortization for a:
1)1( ni

i
Da .

after substituting for a, the annuity is calculated:
1)1( ni

i
DgDA .

It is evident that a hedge fund is significant for a debitor, if ig equals. If these 
conditions are not met, other forms of loan and interest payment are searched, mainly the 
method of a subsequential debt payment. 

The selected types of amortization (instalment) schedules are presented within the 
model examples:

the loan will be paid by sequential payments within 4 years assuming the constant 
amortized instalments,

the loan will be paid by sequential payments within 4 year assuming the constant 
annuities,

the loan will be paid at once after 4 years and by means of a hedge fund the required 
amount will be accumulated after 4 years.

Results 
The loan provided by a bank to an entrepreneur in the amount of 24 000 EUR at 9 %

annual interest rate will be repaid within 4 years. It is necessary to set up an instalment 
(amortization) schedule assuming the constant annual amortized instalments. 

D = 24 000 g = 0,09 n = 4

n

D
Q

   4

00024
Q

Q = 6 000
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Table 1 Instalment schedule of amortization for 4 years (in EUR). Source: own calculations

Period

t

Debt balance 
at the 

beginning of 
a period

1tD

Interests for 
a period

gDt 1

Amortized 
instalment

tQ

Annuity

tA

Debt balance 
at the end of 

a period 

tD

1 24 000 2 160 6 000 8 160 18 000

2 18 000 1 620 6 000 7 620 12 000

3 12 000 1 080 6 000 7 080 6 000

4 6 000 540 6 000 6 540 0

- 5 400 24 000 29 400 -

It derives from the instalment schedule (Table 1) that the debitor pays totally 29 400 
EUR, of which 5 400 EUR is used for the payment of loan interests and 24 000 EUR for the 
debt repayment. Totally 5 400 EUR is overpaid in loan interests, it presents 22,5 % of 
borrowed amount. 

The loan provided by a bank to an entrepreneur in the amount of 24 000 EUR at 9 % 
annual interest rate will be repaid within 4 years. It is necessary to set up instalment 
(amortization) schedule assuming the constant annual annuities.

D = 24 000             g = 0,09             n = 4

n
g

g
DA

11          
409,011

09,0
00024A

   A = 7 408,05

11
1 n

g

g
DQ

   109,01

09,0
00024

41Q

   24851Q

Table 2 Instalment schedule of annuity amortization for 4 years (in EUR). Source: own 
calculations

Period

t

Debt at the 
beginning of a 

period

1tD

Loan
instalments

tQ

Interest payment

gDt 1

Annuity

A

1 24 000,00 5 248,00 2 160,00 7 408,05

2 18 752,00 5 720,39 1 687,68 7 408,05

3 13 031,61 6 235,22 1 172,84 7 408,05

4 6 796,39 6 796,39 611,67 7 408,05

- 24 000,00 5 632,20 29 632,20

It can be stated from the instalment schedule (Table 2) that the debitor pays totally 
29 632,20 EUR, of which 5 632,20 EUR is used for the payment of loan interests and 24 000 
EUR for the debt repayment. Totally the loan is overpaid by 5 632,20 EUR, it presents 23,47 
% of the total amount.
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The loan provided by a bank to an entrepreneur in the amount of 24 000 EUR at 9 % 
annual interest rate will be paid within 4 years. It is necessary to create a hedge fund for the 
accumulation of the amount, while a bank provides 10% annual interest rate. It is needed to 
create instalment schedule assuming annual payments to a fund are constant. 

D = 24 000              g = 0,09              n = 4            i = 0,1

1)1( ni

i
Da

   1)1,01(

1,0
24000

4
a

a = 5 171,3

1)1( ni

i
DgDA

           1)1,01(

1,0
2400009,024000

4
A

A = 2 160 + 5 171,05 = 7 331,3

Table 3 Instalment schedule for the one-off loan repayment after 4 years (in EUR). Source: 
own calculations

Year

T

Loan interest

gD

Instalment amount 
to fund 

a

Total annual 
instalment

A

Capitalized 
instalment of fund

tn
ia 1

1 2 160 5 171,30 7 331,30 6 883,00

2 2 160 5 171,30 7 331,30 6 257,27

3 2 160 5 171,30 7 331,30 5 688,43

4 2 160 5 171,30 7 331,30 5 171,30

8 640 20 685,20 29 325,20 24 000,00

It is evident from the instalment schedule (Table 3) that a debitor pays totally 29 325,20
EUR, of which 8 640 EUR is used for the payment of loan interests and 20 685,20 EUR for 
the creation of a hedge fund, which will provide the amount equalling to the debt amount 
after 4 years. Totally the loan is overpaid by 5 325,20 EUR, it presents 22,19 % of the 
borrowed amount.

It is more advantageous for a debitor when the loan interest rate is lower than the 
interest rate provided to a hedge fund used for the accumulation of this amount, i. e. if g < i.
In this case the debitor gets higher interests than he pays for a loan.

Discussion:
Based on the achieved results in individual model examples the comparison of selected 

indicators is presented in assessed types of instalment (amortization) schedules, while the 
value of the following indicators are compared:

annuities in individual instalment schedules,

interests in individual instalment schedules.
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Table 4 Comparison of annuities in instalment schedules for n = 4 (in EUR). Source: own 
calculations

Period

Annuity amount

One-off loan 
repayment after n 

years
Annuity amortization

Instalment 
amortization

1. year 7331,30 7 408,05 8 160

2. year 7331,30 7 408,05 7 620

3. year 7331,30 7 408,05 7 080

4. year 7331,30 7 408,05 6 540

29 325,20 29 632,20 29 400

In Table 4 the amount of annuities is determined in individual instalment schedules for 
n = 4 years. Total annual annuities are constant within the whole period of amortization at 
one-off loan repayment after 4 years, in the amount 7 331,30 EUR. At the annuity 
amortization of a loan the amount is 7 408,05 EUR. At the instalment amortization of a loan 
the annuity has the highest value 8 160 EUR in the first year of repayment, in the following 
years the amount of annuity is decreasing and the lowest value 6 540 EUR is reached in the 
last fourth year of repayment. After 4 years totally it is paid at least 29 325,20 EUR for 
annuities at annuity amortization of a loan.

Table 5 Comparison of interests in instalment schedules for n = 4 (in EUR). Source: own 
calculations

Period

Interest amount

One-off loan 
repayment after n 

years
Annuity amortization

Instalment 
amortization

1. year 2 160 2 160,00 2 160

2. year 2 160 1 687,68 1 620

3. year 2 160 1 172,84 1 080

4. year 2 160 611,67 540

8 640 5 632,20 5 400

Table 5 compares the amount of interests in individual instalment schedules for n = 4 
years. Interests are constants during the whole period of amortization at one-off loan 
repayment, in the amount 2 160 EUR. At annuity and instalment amortization of a loan the 
highest value of interest is reached in the first year of repayment in comparison with the 
following years, where the amount of interests is decreasing and the lowest value of interest 
is obtained in the last fourth year of repayment. When comparing interest repayments of 
annuity and instalment amortization of a loan the interest payments paid by the debitor to the
creditor are lower at instalment amortization in each year of a loan repayment.

Conclusions:
Entrepreneurs often make decision where and how to acquire financial resources in the 

situation when they need them, mainly for the securing of their operating and developing 
demands. One of the standard possibilities to acquire the financial resources is a loan
(credit). The methodology for the creation of instalment schedules is significant for the proper 
selection of a loan (credit) provided by individual financial institutions. It is essential to 
understand the tools of financial mathematics and by means of them to select the most 
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advantageous alternative of a loan instalment related to its total repayment. Selected 
assessed types of instalment schedules have been presented by means of model examples 
in which the following possibilities of loan (credit) repayments have been used, namely 
instalment amortization, annuity amortization and one-off loan repayment after n years. The 
selected indicators of assessed types of instalment schedules (the amount of annuities and 
the amount of interests in individual instalment schedules) have been compared in examples 
based on the achieved results. Annual annuities are determined in the constant amount 
during the whole period of a loan amortization at annuity amortizantion and one-off loan 
repayment after 4 years, while lower annuity is paid at one-off loan repayment. Using the 
instalment amortization the annuity is gradually decreasing in individual years. Comparing 
instalment schedules the total annual annuity at one-off loan repayment in first two years 
reports the lowest value. In case of a before mentioned type of instalment schedule the
debitor repays less on annuities within 4 years. When comparing the interests in all assessed 
instalment schedules it derives that the debitor repays totally the lowest interests at 
instalment amortization in each year of a loan repayment and the highest interests at one-off 
loan repayment after 4 years. When selecting the possibility of a loan repayment it is 
essential for a debitor to correctly analyse the conditions of loan providing. It can be stated 
that from the point of a loan overpayment it is the most advantageous for the debitor to repay 
a debt as soon as possible because in such a case when the loan is repaid within the fewer 
years so the less interest is overpaid. In many cases, mainly because of unpleasant financial 
situation, the debitor is not able to repay a loan as soon as possible. He rather selects the 
variant to repay a loan in lower instalments and for more years, even he repays more 
interests to the creditor.

Literature:
1. Fetisovová, E. et al. (2010). Podnikové financie. (Business finance). 2. vydanie. 

Bratislava: Iura Edition, 177 s. 
2. . (Financial 

mathematics 1). Bratislava: Ekonóm, 185 s. 
3. (Financial mathermatics in Excel).

5. vydanie. Bratislava: Iura Edition, 192 s. 
4. Országhová, D.

(Mathematics and its application in 
business activities). 1. vydanie. Nitra: SPU, 143 s. 

5. (Financial 
mathematics for everyone). 7. vydanie. Praha: Grada, 296 s. 

6. (Finance and currency). 5. vydanie. Nitra: 
SPU, 182 s. 

7.
sféry. (Finance of business sphere). Bratislava: SPRINT 2 s.r.o., 341 s.

8.
(Quantitative methods of financial operations). Bratislava: Iura Edition, 137 s. 

9. Šebo, A. (2011). Podnikové financie. (Business finance). 1. vydanie. Nitra: SPU, 171 s. 
10.Vlachynský, K. et al.(2009). Podnikové financie. (Business finance). 1. vydanie. 

Bratislava: Iura Edition, 524 s. 
(The Act No. 

40/1964 Coll. on Civil Code as amended).
(The Act No. 

513/1991 Coll. on Commercial Code as amended).

266



Small and Medium Enterprises: Threats for Sustainable 
Rural Development

I. Bulent GURBUZ1

Tolga TIPI2

Abstract:
For any nation's economic development, small & medium sized enterprises are 

considered as powerful engines. Although the number of agricultural enterprises within the 
family farming category is unknown, the nature of the economic, social, environmental and 
demographic problems that are faced by the enterprises of this nature and their regional 
repercussions stands out as important issues. In this study, the agricultural enterprise that 
uses family labour, completely or predominantly, is examined. Also, rural population and the 
ongoing trends in rural unemployment is researched. From this perspective, the tendency of 
family labour against the threats of rural disintegration is discussed.

Key words:

Sustainable rural development, small and medium enterprises, rural tourism.

Introduction 
There is worldwide consensus that high rates of economic growth lead to economic and 

social development which contributes to poverty reduction. At the same time, there is 
growing recognition that poverty reducing growth depends on the quality of growth: its 
sustainability, composition and distribution.

As globalization proceeds, transition and developing countries and their enterprises face 
major challenges in strengthening their human and institutional capacities to take advantage 
of trade and investment opportunities. This has become a top priority on the global 
development agenda and features prominently in the final statements of key international 
meetings over the past few years, including the Doha Declaration and the Monterrey 
Consensus.

Small and medium-sized enterprises (SMEs) play a very important role in each economy 
owing to their large share in total number of enterprises and in total employment. But,
generally speaking especially in developing countries they have some weaknesses such as 

lack of consciousness of technology, 

lack of capital for high technology investments, 

lack of institutionalization, 

lack of usage of modern marketing techniques, 

lack of consciousness of quality and trademark concepts,

insufficient access to finance, 

insufficient credit guarantee system, 

1 bulbursa@gmail.com  Uludag University Dep. Of Agr. Economics Gorukle/Bursa/Turkey
2 ttipi@uludag.edu.tr Uludag University Dep. Of Agr. Economics Gorukle/Bursa/Turkey
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insufficient education level, 

low level of cooperation, lack of harmonization to global standards, 

low level usage of bank credits, 

R&D and innovation. 

While human resource development issues are fundamental to improve SME 
competitiveness, an SME development strategy should also address issues such as 
sustainable use of natural resources. Agriculture and agro-processing, including use of forest 
and tourism figure predominantly among the industries where developing countries have 
comparative advantages. SME development strategies, while emphasizing environmental 
sustainability in a general sense, may also prioritize the promotion of good housekeeping 
practices in small businesses resulting in improved productivity without the need for major 
investments and utilization of cleaner production techniques to cut down production costs, 
thereby contributing to improved competitiveness.

Encouraging rural development means dealing with an area that includes 95% of the 
territory and 36% of the population of the OECD countries. In this structurally weak 
environment with clear deficiencies in the socioeconomic framework, the agricultural sector 
has a strategic role since it encourages the growth of all the so-called minor activities, such 
as handicrafts, farm holidays, food and wine based tourism. As the primary sector continues 
to decline, there is a need to transform the economic structure of rural areas. The tertiary 
sector, particularly the tourism industry, is considered to have become the main driver for 
growth and employment.

Challenges for rural sme expansion 
Small scale: Rural enterprises frequently operate on a local basis with low economies of 

scale and scope. They tend to be family run and initial resources such as set-up costs and 
expertise commonly originate within the entrepreneur’s social networks, such as family and 
close friends (Hite & Hesterly, 2001; Larson & Starr, 1993) in addition to a government 
financial grant and/or a small loan. 

Labour intensive: In rural areas, production and service activities are customarily labour 
intensive (Wiggins & Proctor, 2001), traditionally in agriculture and more recently in the craft 
food and product sectors with minimal equipment and technology being used in production 
processes. Although this adds considerably to employment opportunities in rural areas, it can 
represent a financial drain on the rural SME. 

Lack of capital: Due to scarcity of capital and a lack of access to sources of credit 
particularly in the current recession, investment in equipment, expertise and market research 
for national or international expansion may be limited. Recent research suggests that liquidity 
is a matter 3 of concern for SMEs as cash is such a critically scarce resource as a result of 
supply constraints, which do not exist to the same extent for large, urban firms (Battisti et al., 
2013). 

Local market scope: Many micro-enterprises strive to find both their customers and 
suppliers within a very local space. Rarely does the scope of their business activity extend 
beyond the immediate environment. 

Growth Orientation: Much small firm literature would express growth as an 
entrepreneurial or SME fundamental (Gartner, 1990), however this assumption is at odds 
with many small firms operating in peripheral regions. SME growth in rural areas remains 
low, and this disparity may be due to the way in which the SMEs view their social and 
economic surroundings. For example, rural based SMEs may assume growth within their 
sector is not possible beyond a certain level as they focus on a narrow geographic scope 
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whereas for others quality of life protectionism supersedes growth ambitions where they view 
their enterprise from a craft or “lifestyle” perspective (McGrath & O’Toole, 2013). 

Resource Constrained: The size and peripheral location of rural SMEs can make them 
particularly vulnerable to resource constraints which can impair innovative, growth inducing 
activities. Many small firms fail to meet growth targets or cease operation within a few years 
of creation and a lack of resources including financial resources, human expertise, time, and 
having a limited impact on the marketplace are often cited as major contributing factors (Lee 
et al., 2010). 

Lack of Strategic/business Planning: Being time constrained, owner/managers of rural 
SMEs may lack the time to step away from the treadmill of day-to-day activities and 
strategically plan for the long-term success and growth of their business. This translates to 
informal, iterative, incremental and unstructured planning hindering the development and 
growth of SMEs (Brinckmann et al., 2010).

Rural Tourism and land use planning 
At present, agriculture and land farming are no longer considered only food production 

sectors. Through its multifunctionality, agriculture leads to the creation of new economic 
activities. Starting a business in countryside has the following advantages: 

in most rural areas, there is a numerous and cheap labour force; 

the material resources are available at smaller prices; 

the prices of land and buildings are lower than in the urban area; 

in many business fields the direct competition is absent; 

there are unexploited potential markets. 

The diversification of the non-agricultural utilization of available resources in the rural 
area makes it possible to develop an entrepreneurial sector oriented to the following 
activities: 

non-agricultural production activities; 

handicraft activities; 

commercial activities; 

services for the rural population; 

renewable energy production; 

financial-banking and advisory services; 

tourism activities, etc.

Tourism is the most powerful economic branch worldwide, with complex functions and 
multisectoral implications. With about one hundred thousand employees worldwide, tourism 
stands out as the most important employer. In this context, the rural tourism has emerged 
and developed, embracing all the tourism activities in the rural areas, with the purpose to put 
into value the natural and human potential of villages. This is considered as “the meeting 
place” of the rural culture with the urban culture, which is much more sensitive to the nature. 
Rural tourism is also an occupational alternative for the rural labour force, a modality for the 
diversification of the economic activities, generating alternative incomes and it represents a 
factor of rural population’s stabilization.

Land use planning is a subset of public policy that seeks to secure the best and most 
efficient use of land. Governments use a variety of land use planning instruments including 
aspirational plans (e.g. comprehensive plans, strategic plans, growth management plans) 
and regulatory mechanisms (e.g. zoning, use rights and development guidelines) to guide 
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the development, use and management of land. Historically, land use planning activities 
have aimed to identify and articulate strategies and guidelines for the use of land that 
protects health and well-being, that uphold public interests, and that secure the orderly and 
economically efficient sequencing of land development. Plans and regulatory instruments are 
generally focused at a local or regional level with objectives including, reducing land use 
conflicts, improving liveability of urban regions or protecting agricultural production. 

Within this context, tourism has often been reduced to a series of land uses such as 
shops, restaurants, accommodation, airports, transport terminals and visitor attractions, and
dealt with as individual development applications under a planning scheme (Dredge & 
Moore, 1992). This approach can produce a number of potential problems:

Tourism is not easily reduced to a set of land uses. It can involve activities and 
experiences on land and in buildings also used for other purposes. For example, rural 
tourism and farm stays often take place on working farms. Likewise, in a coastal destination, 
residents wanting to avoid the high season may rent out their houses to tourists, thus 
contributing to a tourist accommodation residential mix. In this case, the land use remains 
the same yet the dynamic flow of tourists and residents in and out of the area produce a 
blurring of tourism and residential activity. 

The reduction of tourism into land uses fails to acknowledge the interactions and 
synergies between individual land uses that create intangible characteristics (such as 
character, vibrancy and sense of place), which often contribute to the unique selling points 
and overall competitiveness of a destination. For example, a planning scheme may deem 
commercial land uses in rural areas as inappropriate development. However, where those 
commercial establishments are local produce stores, wineries or farm produce-based 
restaurants, these uses may be appropriate under certain conditions. They may even add to 
the rural character and vibrancy of a destination, provide opportunities for economic 
diversification, and contribute to the long-term sustainability of agricultural lands. 

Assessment of individual applications for development or change of land use can fail to 
take into account the cumulative effects of developments on the overall direction, intensity 
and character of tourism. In Spain, for example, the impact of integrated resorts, hotels and 
condominium developments in some coastal areas has contributed to significant 
environmental problems and concerns over the long-term sustainability of many destinations. 
The compartmentalisation of different policy areas, the lack of attention to the cumulative 
effects of development, and the lack of co-ordination between infrastructure planning (e.g. 
sewerage treatment plants, water supply) and development approvals have been identified 
as contributing to this situation (Ivars Baidal, 2003). 

Land use planning can lock-in the use of land and does not easily respond to changing 
market conditions (Dredge & Coiacetto, 2011). For example, as market conditions change 
over time and tourists demand different or improved services and facilities, tourism 
accommodation developments can reach the end of their economic life. Applications for 
change of use to other tourism (e.g. hostel accommodation) or non-tourism uses (e.g. 
residential flats) are likely to impact on the synergy, cohesion and functionality of surrounding 
tourism activity and land uses. These factors suggest that the reduction of tourism into a set 
of land uses can have a profound influence on the overall trajectory of a destination’s 
development and on intangible aspects such as destination image, character and sense of 
place. Competitiveness and the capacity of the destination to innovate can also be 
compromised, especially if a development proposal involves a combination of land uses not 
previously anticipated. In such cases, a lengthy application process may result, which can 
add cost and time to the process, and decrease the attractiveness of a destination for 
tourism investment.
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Conclusions:
A nation’s growth is reflected in the quality of life of its people. Development of a nation 

depends on the quality of growth: its composition, distribution and sustainability. High rates of 
economic growth do contribute to a nation’s economic and social development. However 
mere high growth rates alone do not contribute in building a nation’s economy. A long run 
sustainable growth rate is equally essential to a nation to move from growth path to 
development. Employment generation, innovation, well distributed economic activity across 
population, sectors, geography along with good governance lead to inclusive growth, 
bridging various divides in a nation thus fostering quality life.

Clearly policy interventions must address the rural SME characteristics, which restrain 
the development of network capability which limits the use of collaboration, cooperation and 
coopetition as a strategic business tool option.

Globalization created a new global business environment for the enterprises and although 
the enterprises in all sizes have been heavily affected by the globalization SMEs as received 
much more attention than the other ones in international circles. The main reason for this is 
that the SMEs make significant contributions to the economy of both developing and 
developed countries and their contribution to employment may reach to 93% in some 
economies (Haxton, 2015).

The SMEs are generally accepted as the engine of innovation and growth, and it is 
known that they help reduce poverty as they are more labour-intensive, but they are 
constrained by institutional and market failures. In this regards one of the most viable 
strategies to achieve national development goals in both developing and developed nations 
is to promote SMEs. SMEs increase competition, generate employment and develop 
entrepreneurship while boosting economic vitality at the community level and creating 
sustainable economy.

The factors supporting the rural entrepreneurship and the creation of a diverse range of 
businesses in the rural area are the following: 

policies and regulations; 
cultural and social factors; 
economic factors; 
natural and environmental factors. 

The development of micro-enterprises, as well as of the small and medium size 
enterprises plays an essential role in the rural economy, where it represents a significant 
source for obtaining incomes and for the promotion of entrepreneurial skill, innovation and 
job creation.

Rural entrepreneurship is
labour intensive and provides a clear solution to the growing problem of 
unemployment. Development of industrial units in rural areas through rural 
entrepreneurship has high potential for employment generation and income 
creation 
The growth of rural entrepreneurship can reduce the social evils like poverty, 
growth of slums, pollution in cities etc. 
can fill the big gap and disparities in income rural and urban people. Rural 
entrepreneurship will bring in or develop infrastructural facilities like power, 
roads, bridges etc. It can help to check the migration of people from rural to 
urban areas in search of jobs. 
can dispel the concentration of industrial units in urban areas and promote 
regional development in a balanced way.  
can awaken the rural youth and expose them to various avenues to adopt 
entrepreneurship and promote it as a career. 
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will also increase the literacy rate of rural population. Their education and 
selfemployment will prosper the community, thus increasing their standard of 
living
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Abstract:  
Economic position of inhabitant is closely related to the living standard of the country's 

population, which can be understood as a comprehensive measurement of socio-economic 
prosperity of the country. It is a set of socio-economic indicators, but it is mostly assessed by 
macroeconomic indicators, which allow you to monitor the level of development of the 
country, as well as help in identifying status of citizens in the defined area. It implies aspects 
such as the way of life, living conditions, extent of personal property, the environment, 
education opportunities, employment and employment conditions, way of dressing, the time 
structure of leisure, recreation and others. Among the evaluated indicators of economic 
position include gross domestic product, employment rate, average net income, final 
consumption expenditure, the share of expenditure on food, the proportion of expenditure on 
housing, the volume of loans, and the proportion of people at risk of poverty and social 
exclusion and purchasing power parity.  

In the article economic position of the Slovak Republic inhabitant is compared with the 
population of countries of the European Union by period of years 2004 - 2013. International 
organizations create different kinds of indexes to measure and compare the economic and 
social aspects of the inhabitant’s position that leading to measure the performance of the 
economy and its impact on the population. There are many such indexes such as the Human 
Development Index, Quality of Life Index, Better Life Index, Index of Social Progress, 
Sustainability Social Index, Happy Planet Index and others. The aim of the article is to create 
an index that will allow comparing countries comprehensively by using the selected 
economic indicators and it allows creating the order of the countries. Ranking of countries 
enables us to identify the best and worst countries in terms of economic position of 
inhabitant. 

In the first stage we selected indicators that describe the economic position of the 
population in selected European countries and on the basis of these indicators we have 
created a comprehensive index of economic position of inhabitant, which was designed by 
using multiple-criteria decision analysis. The index allow for comparison of economic position 
of inhabitants in selected European countries in the period of years 2004 - 2013. The results 
of analysis proved that the best economic position of inhabitants have northern and western 
European countries, which are the most developed countries with a highly developed 
economy and therefore they provide the best living conditions for inhabitants. Second aim of 
the paper is mutual comparison of selected living standards indexes ranking among the 
selected European countries. Analysis indicates no significant differences in country s 
ranking between selected indexes. 

                                                          
1 Slovak University of Agriculture in Nitra, Faculty of Economics and Management, Department of 

Statistics and Operations Research, Tr. A. Hlinku 2, Nitra, e-mail: martina.hanova@uniag.sk 
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Introduction  
Economic position of inhabitant is closely related to the standard of living and to the 

quality of life. The standard of living represents the level of nutrition, of clothing, housing, 
culture, education, as well as the right to work, working time and leave, clean air and water 
and etc. The quality of life in addition to economic indicators also includes indicators of 
demographic, security, environment, education and sustainable development. 

The standard of living of inhabitants of the country is a comprehensive indicator of the 
rate of socio-economic prosperity of the country. Socio-economic prosperity of the country is 
usually assessed by macroeconomic indicators, which allow us to monitor the level of 
development of the country as well as which help to identify the position of the inhabitant in 
the defined area. 

International organizations to measure and compare the economic and social aspects of 
the position of inhabitants create different kinds of indexes, as Human Development Index 
(HDI), Index of Social Progress (ISP) and others. Most of these indicators are based on the 
basic macroeconomic indicator of GDP or are referenced to it.  

The Human Development Index (HDI) is considering as one of the most used statistical 
indices focused on measuring social – economic quality of life in the world. This index was 
founded in 1996 by Pakistan economist Mahbub ul Haq and it examines quality of life in 187 
countries around the world. 

HDI is generally used to measure potential social - economic prosperity. It presents 
comparative data of poverty, literacy, education, life expectancy, fertility rates and other 
factors of the countries of the world, which is being developed by the United Nations 
Organisation (UNO). UNO use this index since 1993 in its annual report. Index measured by 
the UNO focuses entirely on three areas: The material standard of living, health and quality 
of education. 

Jeremic et al. (2011) reported Human development index (HDI) has been widely argued 
for several reasons. In particular, HDI do not take into account concepts of sustainable 
development. 

An alternative indicator of the quality of life began to take shape at the turn of the 60s 
and 70s of the 20th century, when there were experts’ opinions that the main economic 
indicator - GDP is insufficient to express the standard of living in society. Since then it 
produced many national and regional indicators compiled by international organizations, 
governments, private institutions, as well as the authors themselves.  

Quality of life is associated with wealth, improving the material situation and ability to 
compete. The term quality of life was first defined by World Health Organization as a life 
which reflects how people perceive their place in life, in culture and value system where they 
live and where they make relationships to objectives, standards or interests. The term was 
implemented into the policy for the first time by American presidents J.F. Kennedy and L.B. 
Johnson. When evaluating the quality of life of inhabitants of the country economic 
component is in most cases also present.  

Quality of life according to Pereira and Canavarro (2015) encompasses an individual’s 
perception of his or her own physical, psychological, social, and environmental well-being, in 
view of their culture and value systems, as well as his or her goals, expectations, standards 
and concerns. 

The most commonly used indexes to measure quality of life are Quality of Life Index 
(QLI) and Better Life Index (BLI). 

The Quality of Life Index (QLI) was created by Economist Intelligence Unit and by 
magazine The Economist. It is based on a methodology that combines survey results of 
subjective life satisfaction and objective determinants of quality of life. 
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The role of the Better Life Index (BLI) is to compare the welfare in different countries. It is 
based on the 11 priorities identified by the OECD as a principle in the field of material living 
conditions, but also quality of life. OECD initiative for a better life is the result of a new 
approach to the measurement of societal progress and includes two main products - Better 
Life Index (BLI) and report "How's live". Initiative was launched in 2011 and the main 
objective of the initiative is to find other indicators that would better reflect the economic, 
social and environmental realities in the countries.  

Quality of life is one of the most important areas which are examined within human well-
being around the world. The Happy Planet Index (HPI) was created by the Centre for Well-
being at nef (the new economics foundation), and first published in July 2006.  

The authors Nic Marks et al. argue that the HPl is the leading global measure of 
sustainable well-being. The HPI measures what matters: the extent to which countries deliver 
long, happy, sustainable lives for the people that live in them. The HPI is an efficiency 
measurement of sustainable well-being which uses global data on life expectancy, 
experienced well-being and ecological footprint to calculate this. It ranks countries on how 
many long and happy lives they produce per unit of environmental input. 

The issue of how to define and measure ether the social-economic position or the quality 
of live is given to a number of studies. The most commonly used for this measurement serve 
the index, because it allows collecting data from several areas arrange them and transform 
them to a comparable level. Indexes can be compiled at the level of state, county and small 
organizational units. Indexes can be characterized as dimensionless numbers. The reason of 
their use is their simplicity, clarity, comparability and explicit interpretation. 

Another characteristic feature of indices is different their level of objectivity. Some of 
them are formed from an analysis of hard data - objective indexes (precisely measurable) 
and others can depend on personal impressions or the degree of perception of certain 
phenomenon - subjective indexes (include personal assessment and experiences). 

In assessing the standard of living in relation to level of the satisfaction of living needs of 
the people and also the conditions under which people satisfy these needs is unavoidable 
evaluate the economic position of inhabitant. 

The aim of our work is to suggest an index that will allow comparison of economic 
position of inhabitants in selected countries comprehensively by using the selected economic 
indicators and which allows creating the order of the countries based on the level of the 
index. Ranking of countries enables us to identify the best and worst countries in terms of 
economic position of inhabitant.  

Data and Methodology 
Data for analysis are obtained from databases of Eurostat, Human Development 

Reports and Happy Planet Index over the period 2004-2013. For our analysis, data were 
selected according to availability of data 25 from 28 European Union member counties. 
Cause of data lack we have excluded Luxembourg, Malta and Croatia from the analysis. 

The basic method used in the processing of the paper was Multi-criteria evaluation 
(MCE). Selected methodology is primarily concerned with how to combine the information 
from several criteria to form a single index of evaluation. The MCE was used to calculate the 
proposed index from evaluation of the economic position of inhabitant. In multi-criteria 
analysis it is essential to determine the set of criteria, which represent the point of view taken 
into account in decision problem. We selected following criteria - indicators that describe the 
economic position of the inhabitant in European countries: 

� Real adjusted gross disposable income of households per capita - annual average, (DI) 
� Final consumption expenditure of households per capita on food - share of total, (HEF) 
� Final consumption expenditure of households per capita on housing, water, electricity, 

gas and other fuels - share of total, (HEH) 
� Employment rate - for persons aged 15 to 64, (ER)  
� People at risk of poverty or social exclusion - percentage of total population, (RP)
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Selected criteria are in different units of measurement, cause of that we have to 
normalise or standardise them to same scale. One of the most widely used methodology of 
the normalization data is max-min or min-max standardization method, which depend on the 
preferences of criteria.  

1. criteria with increasing preference – max-min standardization 

rij = (xij – min xij) / (max xij – min xij) 

2. criteria with decreasing preference –min-max standardization 

rij = (max xij – xij) / (max xij – min xij) 

where: rij – the standardized value of the ith alternative by jth criterion, xij – the original value of 
the ith alternative by jth criterion, max xij – maximum value of the ith alternative by jth criterion, 
min xij – minimum value of the ith alternative by jth criterion. 

A decision is the result of a comparison of one or more alternatives, in our case 25 EU 
countries, with respect to criteria - 5 selected indicators that we consider relevant for 
evaluation of inhabitant economic position. Among the relevant criteria we consider some as 
more important and some as less important. In multi-criteria analysis many methods are 
presented to calculate weights which represent the relative importance of criteria. Our 
analysis used different criteria weights that are calculated assuming that the most important 
criterion is that which has the greatest variability and should therefore be given the highest 
weight.  
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where: vj - the relative weight of importance of the jth criterion, cvj - coefficient of variation of 
the jth criterion. Table 1 represents calculated weights of the selected indicators. 

Tab. 1 Weights of selected indicators in the years 2004, 2013 

indicator DI HEF HEH ER RP 

vj - 2004 25% 26% 13% 7% 29% 

vj - 2013 23% 28% 13% 9% 28% 
Data source: own calculation 

Multi-criteria evaluation gives us alternatives’ utility values, in our analysis the value of the 
proposed Inhabitant Economic Position Index for each selected EU country. We have chosen 
Weighted Sum Model (WSM), one of the best known multi-criteria decision analyses, to 
evaluate EU countries in terms of the selected indicators of the inhabitant economic position. 
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where: i – index for country, j – index for selected criterion. 

Based on the selected methodology, we interpret the final value of the multi-criteria 
evaluation as greater the index value is than the highest the economic position of inhabitant 
of the country is. 
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Results 
As was mentioned above, there are lots of indexes to measure and compare the 

economic and social aspects of the inhabitant’s position. In this article was chosen Human 
Development Index, Happy Planet Index and our proposed Inhabitant Economic Position 
Index (IEPI) for detailed analysis.  

Human Development Index  

Human development is about equal life chances for all. It involves not only expanding 
capabilities to broaden people’s present choices – to live healthy, productive and safe lives – 
but also ensuring that these choices do not compromise or restrict those available to future 
generations. Since 1996 the Human Development Index (HDI) has been an important 
measure of progress. The HDI is the geometric mean of normalized indices for each of the 
three dimensions. It is a summary measure for assessing long-term progress in three basic 
dimensions of human development: a long and healthy life, access to knowledge and a 
decent standard of living. The health dimension is assessed by life expectancy at birth 
component of the HDI is calculated using a minimum value of 20 years and maximum value 
of 85 years. Access to knowledge is measured by mean years of schooling for the adult 
population (average number of years of education received in a life-time by people aged 25 
years and older) and expected years of schooling for children of school-entrance age (total 
number of years of schooling a child of school-entrance age can expect to receive prevailing 
patterns of age-specific enrolment rates stay the same throughout the child’s life). Standard 
of living is measured by Gross National Income per capita expressed in constant 2005 
international dollars converted using purchasing power parity rates. In 2010 the HDI was 
updated not only in the content mater but also the mathematical formula for its calculation 
was modified. HDI thus represents the geometric mean of the three dimensions of indices: 

Human development index = 1/3 (ILife + IEducation + IIncome) 

where: ILife – index of health, IEducation – index of education, IIncome – index of living standards. 

The calculation of these sub-indices is based on the maximum and minimum values of 
the indicators of which indices composited and indicator values of the country, for which is 
the HDI calculated. Maximum and minimum values are obtained from comparison of 
indicators among all countries. Based on the HDI values reached by countries those are 
divided into four groups: 

� countries with very high HDI (1 – 0,8), 

� countries with high HDI (0,79 – 0,71), 

� countries with average HDI (0,7 – 0,53), 

� countries with low HDI (0,52 – 0). 

The mean global HDI is now 0.702, and most developing countries are continuing to 
advance, though the pace of progress remains highly uneven. The lowest regional HDI 
values are for Sub-Saharan, Africa (0.502) and South Asia (0.588), and the highest is for 
Latin America and the Caribbean (0.740), followed closely by Europe and Central Asia 
(0.738). The very high human development group as measured by the HDI has the mean 
value of 0.890. But lower human development groups continue to converge with the higher 
levels.  
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Data source: own processing, Human Development Reports http://hdr.undp.org/en/data 

Pic. 1 Human development index selected EU countries2

in the period of years 2004, 2009, 2013 

According the Human Development Report 2014 all EU member states were classified 
as very high or high human development. EU member with best HDI in 2013 is Netherlands 
(0.915). The second is Germany (0.911) and the third country is Denmark (0.900). On the 
other side, to EU member states with the lowest HDI belong Bulgaria (0.777), Romania 
(0.785) and Latvia (0.810).  

Slovakia’s HDI value for 2013 is 0.830 in the very high human development category 
positioning the country at 37 out of 187 countries and territories. In the period of years 2004 
– 2013, the best situation was in 2007 where the HDI reached the value 0.880. Slovakia’s 
2013 HDI of 0.830 is below the average of 0.865 for countries in the very high human 
development group of EU members. From EU countries which are close to Slovakia in 2013 
HDI rank are Poland and Portugal, which have HDIs ranked 35 and 41 respectively from 
monitored countries. Whole situation is illustrated in picture 1.  

Happy Planet Index  

This indicator was introduced in 2006 by the New Economics Foundation as an indicator 
of human well-being and environmental impact. The Happy Planet Index (HPI) measures 
what matters. It tells us how well nations are doing in terms of supporting their inhabitants to 
live good lives now, while ensuring that others can do the same in the future, i.e. sustainable 
wellbeing for all. HPI was firstly measured in 2006 and then in 2009. Last report is from 2012. 
The third global HPI report reveals that this is largely still an unhappy planet – with both high 
and low-income countries facing many challenges on their way to meeting this same overall 
goal. But it also demonstrates that good lives do not have to cost the Earth – that the 
countries where well-being is highest are not always the ones that have the biggest 
environmental impact. The HPI is one of the first global measures of sustainable well-being. 
It uses global data on experienced well-being, life expectancy, and Ecological Footprint to 
generate an index revealing which countries are most efficient at producing long, happy lives 
for their inhabitants, whilst maintaining the conditions for future generations to do the same. 
HPI is expressed through the equation: 

Happy Planet Index = (Experienced well-being * Life Expectancy) / Ecological Footprint 

It represents the average number of happy life years produced by a certain society nation 
or group of nations, per unit of “planetary” resources consumed. But this indicator does not 
indicate the happiest country on the planet or the best place to live. It indicates the most 
developed country in the traditional sense, or the most environmentally friendly.  

                                                          
2NL – Netherlands, DE – Germany, DK – Denmark, IE – Ireland, SE – Sweden, UK - United Kingdom, 
FR – France, AT – Austria, BE – Belgium, FI – Finland, SI – Slovenia, IT – Italy, ES – Spain, CZ - Czech 
Republic, EL – Greece, SY – Cyprus, EE – Estonia, LT – Lithuania, PL – Poland, SK – Slovakia,  
PT – Portugal, HU – Hungary, LV – Latvia,  
RO – Romania, BG – Bulgaria 
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Data source: own processing, Happy Planet Index http://www.happyplanetindex.org/data/ 

Pic. 2 Happy Planet Index selected EU countries3 in the years 2012, 2009 and 2006 

According the results from Happy Planet Index 2012 Report we are still not living on a 
happy planet. For the 2012 ranking, 151 countries were compared, and the best scoring 
country was Costa Rica (64.0), followed by Vietnam (60.4) and Colombia (59.8). In case of 
Costa Rica it was for the second time. The lowest ranking countries were Botswana (22.6), 
Chad (24.7) and Qatar (25.2).  

In case of European Union countries in 2012, best scoring country is United Kingdom 
(47.9). Second one is Germany (47.2) and next is Austria (47.1). On the other side of the 
table is Latvia (34.9), Lithuania (34.6) and Bulgaria (34.1).  

Slovakia’s HPI value for 2012 is 40.1 which mean the 16th place between EU members’ 
countries. The value was higher in 2009 (43.5), cause significant increase in Food print, one 
of the HPI component, from 3,3 to 4,7 gha.capita-1 in 2012. But this is the case for most EU 
countries. From EU countries which are close to Slovakia in 2012 HPI rank are Slovenia 
(40.2) and Czech Republic (39.4). All is illustrated in picture 2.  

Inhabitant Economic Position Index   

The Inhabitant Economic Position Index (IEPI) evaluates economic status of the 
inhabitant based on selected indicators. Most existing indices evaluate the standard of living 
and quality of life based on socio-economic indicators. Our proposed index is based on the 
assumption, that the successfully live of inhabitant in the country is provision of basic needs 
of life, as expenditure on food and housing, covered by disposable income, access to 
employment and the poverty level. The Picture 3 shows IEPI trend in the period 2004-2013 
countries with the highest and lowest level and the V4 countries. 

The level of the index in western EU countries shows a stable level in the evaluation 
interval 7-8 during the period 2004-2013. Top and even increasing values shows Austria and 
Germany, in the UK there is a slight decrease. France has the most stable values, in average 
IEPI 7,5. Southern EU countries - Spain, Italy and Portugal affected by the crisis recorded a 
significant decline in the value of IEPI 6. From the V4 Countries the highest economic status 
have the Czech inhabitant. Polish residents recorded in the period the most significant 
growth and even they are close to the level of Slovak inhabitant in 2014 in value of IEPI 5,74. 
The lowest IEPI values of the monitored 25 EU countries have Bulgaria and Romania, where 
even economic status of the Romanian inhabitant is below the IEPI 5. 

                                                          
3 UK - United Kingdom, DE – Germany, AT – Austria, FR – France, IT – Italy, SE – Sweden, SY – Cyprus, 
ES – Spain, NL – Netherlands, FI – Finland, PL – Poland, IE – Ireland, RO – Romania, EL – Greece,  
SI – Slovenia, SK – Slovakia, CZ - Czech Republic, PT – Portugal, HU – Hungary, BE – Belgium,  
DK – Denmark, EE – Estonia, LV – Latvia, LT – Lithuania, BG - Bulgaria 
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Data source: own calculation 

Pic. 3 Inhabitant Economic Position Index selected EU countries4 in the period of 
years 2004-2013 

The resulting comparison is presented in Table 2, which provides mean values and 
mean ranking of observed indexes analyzed 25 EU countries over the years 2004-2013. 
Based on the statistical hypothesis testing we can assume there is no statistically significant 
difference in values as well as in the ranking between indexes, it was also confirmed positive 
linear relationship. Spearman rank correlations coefficients indicate the moderate positive 
linear relationship between HDI – HPI (0,59; p-value=0.004) and the strong positive linear 
relationship between IEPI – HPI (0,74; p-value=0.0003), IEPI – HDI (0,87; p-value=0.0). 

Slovak inhabitant on the basis of IEPI reached rank 20 in the year 2004 up to rank 17 in 
the year 2013 within the group of 25 EU countries. The economic status of inhabitants of 
Slovakia in terms of selected indicators most adversely affects the employment rate, within 
which we reach the 20th place. On the other hand, positive impact on IEPI has the poverty 
level, in which Slovakia sited to eighth place among the 25 EU countries in the year 2013. 

In the evaluation of the HDI is Slovakia classified within the group of the Very high 
human development countries, in which most negatively affects our evaluation indicator - Life 
expectancy. 

Slovakia achieves the best results within the HPI, where we even ranked 12th place in 
the year 2009. In the evaluation HPI Slovak position is getting worse because of poor 
evaluation of the one index component - Ecological Footprint. 

  

                                                          
4 AT – Austria, DE – Germany, UK - United Kingdom, FR – France, CZ - Czech Republic, ES – Spain,  
IT – Italy, PT – Portugal, SK – Slovakia, PL – Poland, HU – Hungary, BG – Bulgaria, RO – Romania 
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Tab. 2 Mean values and mean ranking of selected indexes over the years 2004-2013 

Country 

IEPI 2004-2013 HDI 2004-2013 HPI 2004-2013 

Mean value Mean rank Mean value Mean rank Mean value Mean rank 

Austria 8,75 1,4 8,02 8,8 9,40 2,7 

Belgium 7,27 8,7 8,24 8,1 6,05 10,7 

Bulgaria 2,54 24 0,15 24,7 3,29 21,3 

Cyprus 7,48 8,5 5,62 15,9 8,45 5,3 

Czech Republic 6,29 14,9 6,12 15 4,67 18 

Denmark 7,59 7,5 9,14 5,2 4,24 18 

Estonia 5,37 18,2 4,39 17,5 0,19 24 

Finland 7,61 7,3 8,39 7,2 6,81 10,3 

France 7,50 7,7 8,48 6,5 7,15 10,7 

Germany 8,21 3,7 9,37 5,4 8,84 3,7 

Greece 5,56 18,2 6,90 13,4 4,75 18,3 

Hungary 4,87 19,7 3,58 20,3 4,41 17,7 

Ireland 7,26 10,7 9,64 2 6,36 13 

Italy 6,55 14,4 7,77 10,8 8,65 5,3 

Latvia 3,55 22,7 2,57 22,9 2,18 23,3 

Lithuania 4,27 21,1 3,70 19,7 2,94 21,7 

Netherlands 8,65 2,3 9,88 1,8 8,47 4,3 

Poland 4,13 21,2 3,86 19,2 6,42 12,7 

Portugal 6,50 14,9 4,07 19,7 4,17 20,3 

Romania 1,56 25 0,46 24,3 6,27 12,3 

Slovakia 4,94 18,8 3,93 19,8 5,48 15,7 

Slovenia 7,00 11,8 7,14 12,2 6,67 9,3 

Spain 6,79 13 7,57 11,3 7,31 10 

Sweden 7,84 5,8 9,34 4,1 7,86 7,3 

United Kingdom 8,21 3,5 8,66 7,7 7,91 8 

Data source: own calculation 
Notes: IEPI - Inhabitant Economic Position Index, HDI – Human Development Index, HPI – Happy Planet Index

Conclusions:  
Nowadays, there are many indexes measuring the standard of living and quality of life 

based on the socio-economic position of the country. Most of the indexes include 
macroeconomic aggregate indicators such as GDP, which are not a substantiated 
assessment of the economic position from the perspective of inhabitant. For this reason we 
have decided to propose a new indicator of assessment of economic status in terms of 
inhabitant of the country. Based on the survey of experts and data availability, we have 
selected five indicators of economic status.  

The levels of presented indexes (HDI, HPI) is at the beginning of the reporting period 
2004 more than at the end of the period 2012 resp. 2013. It was caused by a significant 
decrease of the indices in the years of the economic crisis. Return in values of indexes to the 
level of 2004 is expected in the upcoming years. 

Economic status of inhabitant evaluated by the proposed index - Inhabitant Economic 
Position Index, in contrast with presented indexes (HDI, HPI) proved a stable respectively 
upward trend during the monitored years. We assume that the countries of Central and 
Eastern Europe shall be gradually approaching the level of the founding members of the EU. 
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Abstract 

This study examines the relationship between one of the most important policies of 
social responsibility in manufacturing: the protection of the environment and 
cooperative business relations in small businesses (fewer than 50 employees). For 
this, we performed a literature review and an empirical study of 930 small 
manufacturing firms in Spain. Results indicate that small businesses that maintain and 
improve their cooperative relations through business networking with universities, 
competitors, suppliers and customers spend more on environmental protection than 
those which do not. The managerial, practical, research and policy implications of the 
obtained research findings are discussed.

Keywords: Small Business, Environmental Protection, Business Cooperation, External 
Relationships.

JEL: M210, M140, L600, L250.

Introduction 
The current socio-economic context, characterized by the disappearance of trade 
barriers between countries and the implementation of increasingly large and 
homogeneous economic systems, has thrust companies into an increasingly more 
open and less protected market (Benito-Hernández et al., 2012). Although this situation 
favors business innovation and competitiveness (Platero-Jaime, 2014), it also causes 
the exponential growth of problems related to the bio-natural environment, such as 
global warming, air/water pollution and land degradation (Bagur-Femenias, 2013).

In this context, global concerns about the depletion of natural resources, climate 
change, energy security, the scarcity of resources and biodiversity loss are becoming 
increasingly more crucial in the business reality (Hawken et al. 1999; Wilson 2002; 
Keijzers 2005; ). Increasing environmental awareness and the 
growing demand for environmental products and services has caused an upsurge of 

                                                           
1
 Universidad Politécnica de Madrid. Tel. +34 91336 54 19. E-mail addresses:sonia.benito@upm.es. 

2*
Universidad Europea de Madrid, 34 91 211 52 24, E-mail addresses: manuel.platero@uem.es. 

3
 Universidad Europea de Madrid, 34 91 211 52 24, E-mail addresses: estebanpab@gmail.com. 

4
. Universidad Europea de Madrid.+34 91 211 52 24, E-mail addresses: 

marialourdes.garciasalmones@uem.es 

283



interest in environmental sustainability (popularly known as “going green”) among 
corporate managers and ent

Consequently, an increasing number of firms have begun engaging in environmentally 
friendly business practices (Hawken et al. 1999; Wilson 2002; Keijzers 2005; Leonidou 

2014). For instance, several businesses have 
implemented sustainable practices, such as recycling, water conservation and energy-
efficient management systems (Rao et al., 2009; Herren and Hadley, 2010). Hence, 
firms are encouraged to develop and nurture their environmental sustainability 
orientation (ESO).

In this sense, a popular view is that business firms are expected to have a triple bottom 
line approach (Elkington, 1994) in the conduct of business (Luken and Stares, 2005; 
Kleine and Hauff, 2009) to become sustainable in the long term. According to Banjo 
Roxas and Doren Chadee (2012), the triple bottom line approach suggests that firms 
need to incorporate not only economic gains but also environmental dimensions in their 
overall strategic agenda (Masurel, 2007; Zwetsloot and van Marrewijk, 2004).

Furthermore, Oxborrow and Brindley (2013) state how proactive businesses can 
achieve first-mover benefits by adopting more sustainable practices, which in turn 
creates a competitive advantage that is hard for competitors to copy (Markley and 
Davis, 2007). In this respect, some researchers have demonstrated how cooperation 
and corporate social responsibility (CSR) could help companies to achieve eco-
advantages (Esty and Winston, 2009) and overcome the current crisis (Fernández-
Feijóo-Souto, 2009; Benito-Hernández et al., 2011; Benito-Hernández and Platero-
Jaime, 2012). Thus, the adoption of environmental management systems (EMS) as 
frameworks for integrating corporate environmental protection policies, programs and 
practices is growing among both domestic and multinational companies around the 
world. (Morrow, Rondinelli, 2002). 

Consequently, leading companies that meet customer and environmental needs will be
able to build product platforms and loyalty based on environmental issues, adding new 
values and innovations and developing the reputation of a trusted eco-brand (Lynne, 
2008). Some examples might include Patagonia, Nike and Starbucks, Toyota, Ikea 
and, perhaps more controversially, BP (Esty and Winston, 2009).

In recent decades, the number of scholarly contributions to environmental business 
research has increased tremendously (Bagur-Femenias et al., 2013). However, most of 
them have focused on large manufacturing firms, with small and medium-sized 
enterprises (SMEs) receiving relatively less attention (Clemens 2006; Ostrom et al. 
2010).

According to Banjo Roxas and Doren Chadee (2012), there is a plethora of studies on 
how large and multinational firms demonstrate their commitment to the triple bottom 
line approach to sustainability in business. However, little is known about how small 
firms demonstrate their strategic orientation towards environmental sustainability 
(Perrini et al., 2007; Dangelico and Pujari, 2010; Lee and Klassen, 2008; Martin-Tapia 
et al., 2010; Kuckertz and Wagner, 2010).
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As SMEs are not simply smaller versions of their larger counterparts (Shuman and 
Seeger, 1986; Tilley, 2000; Battisti and Perry, 2011), different considerations and 
approaches may be needed to deal with social and environmental issues. As pointed 
out by Banjo Roxas and Doren Chadee (2012), to date no attempts have been made to 
empirically measure the ES of small firms in a developing country setting.

Tilley (1999) identified a significant gap in the literature regarding the response of small 
firms to the environmental challenge, especially literature based on analytical enquiry. 
Since then, the growing recognition that SMEs have a significant aggregate influence 
on the environment (Gadenne et al. 2009) has led to studies on the environmental 
management practices of smaller firms (e.g., Fuller and Tian 2006; Perrini 2006; Perrini 
et al. 2007; Gadenne et al. 2009; Lynch-Wood et al. 2009). However, relatively few 
papers have explored this issue (Oxborrow and Brindley, 2013).

According to Uhlaner, et al. (2012), only a few studies rely on inferential statistics and 
large random samples of firms (including SMEs) to test hypotheses (e.g. Russo and 
Fouts, 1997: Perrini et al., 2007; Brand and Dam 2009; Gadenne et al. 2009). This 
paper uses a large-scale sample and statistical tools to enhance our knowledge of the 
different business factors which influence the environmental management practices of 
Spanish SMEs. Specifically, the aim of our work is to study the relationship between 
one of the most important social responsibility policies in manufacturing: environmental 
protection and cooperative business relations in the case of small businesses (fewer 
than 50 employees).

In particular, the research question addressed is: Are certain aspects of the 
organizational context of small Spanish enterprises (business cooperation, quality 
management, range of operation, company size, innovativeness and external
relationship) associated with greater environmental expenditure?

In the next section, we provide a detailed discussion of the different variables analyzed
and environmental management practices, as well as a brief overview of SMEs in 
Spain and the evolution of CSR and environmental sustainability as concepts. We then 
briefly summarize the theory of planned behavior in the theoretical framework section, 
and present our hypotheses and their rationale. The method section explains our 
approaches to data collection, measurement and analysis. The remaining sections 
cover the results, interpretation of results, limitations of our study, directions for future 
research, and finally, the conclusions and practical implications.

Literature Review 

The importance of sustainable development discussion 

In recent decades, the various economic agents have become more concerned about 
the problems related to environmental degradation. This growing concern is due to 
global warming that is occurring partly through CO2 emissions, in addition to air 
pollution, water pollution and land degradation. As a result, an ever increasing number 
of companies have begun to adopt more environmentally friendly business practices 

285



(Leonidou et al. 2013). These practices are not only carried out by the company 
internally, by hiring managers or encouraging socially responsible green activities 
(Aragón-Correa and Rubio-López 2007; González-Benito and González-Benito 2005; 
Miles and Covin 2000), but they are also imposed on the company by external forces 
such as environmental regulations and the preferences of responsible consumers. This 
motivates the study of environmental issues, although in many different directions 
(Leonidou and Leonidou 2011).
In the 70s and 80s, scientific papers began to be published on sustainable 
development and presented the idea of a "dying earth". This provoked debate on the 
role of society in addressing these problems. So in 1987, the World Commission on 
Environment and Development (WCED), also known as the Brundtland Commission 
defined sustainable development as: “seeking to meet the needs and aspirations of the 
present, without compromising the ability to meet those of the future” (Brundtland 
Commission, 1987).

The term sustainable development, like the terms innovation or corporate sustainability, 
has many meanings. Among the definitions of sustainable development is the one by
Maddox (2000): 'With the environment doing something to closing production chains 
and having no negative impact whatsoever'. The concept of environmental 
sustainability has become increasingly important for the business sector, requiring the 
reconciliation of traditional conflicts between economic imperatives and environmental 
goals. This has transformed business activities, making them less harmful to the 
environment (Tilley and Fuller, 2000). Thus, according to Roxas et al. (2009), their 
aggregate business activities may have a potentially negative impact on the 
environment as they consume energy and produce wastes and other by-products from
their core business operations. Therefore, sustainable development and sustainability 
have become important concepts in business literature (Evans and Sawyer, 2010; Bos-
Brouwers, 2010).

Corporate Sustainability and Small Businesses

The concept of corporate sustainability (CS) includes the notions of: creating a
competitive advantage, profitability, increased pressure of the parties, compliance with 
legal requirements, concerns about corporate social responsibility, improved internal 
organization and the performance of environmental activities (Ranganathan and Willis, 
1999; daily and Walker, 2000; Van Marrewijk and Werre, 2002; Dunphy et al., 2003). 
CS currently forms part of the debate on how companies can carry out their corporate 
responsibility in the midst of environmental problems at the global scale (Melnyk et al.,
2001; Sharma et al., 2010; Kleine and Hauff, 2009; Dangelico and Pujari, 2010; 
Agarwala, 1993).

In fact, several authors have discussed the different phases of sustainability (Dobers 
and Wolff, 2000; Jordan and Fortin, 2002; Dunphy et al., 2003). For instance, Keijzers
(2002, 2005) stated that there are three phases and fundamental motivations for 
corporate sustainability: (1) sanitize - compliance-driven clean-up or health and safety 
efforts of companies (2) control - eco-efficiency-driven adequate social or 
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environmental management (3) integration - all value creation by integrating ecological 
and social issues into all business decisions.

However, while many large multinational companies have implemented sustainability 
measures given their abundant resources, little is known about the nature and extent of 
environmental sustainability (ES) of small businesses. A company’s size seems to 
determine its organizational capacity to implement appropriate environmental initiatives 
and its environmental performance (Elsayed, 2006).

A company´s size is normally representative of the nature and amount of resources 
available to the company (Bonaccorsi, 1992; Penrose and Pitelis, 2009; Lepoutre and 
Heene, 2006). Smaller companies are generally associated with scarcer resources, a 
smaller scale of operations and lower visibility compared to large companies 
(Udayasankar, 2007). Martin-Tapia et al. (2010) found a positive relationship between 
a company´s size and the development of the environmental strategies in a study of 
123 export SMEs in Spain. Similarly, in a study of 3,680 Italian companies Perrini et al. 
(2007) found that a company´s size influences the nature and extent of corporate 
behavior towards social responsibility.

Sustainable practices differ between small and large firms, given the structural and 
cultural differences as well as difference in resources between these two types of 
companies (Bos-Brouwers, 2010). It is important, therefore, to study how small 
businesses and SMEs exert their ES given their unique organizational characteristics.

SMEs have some features that make it easier for them to implement and develop 
activities involving environmental responsibility. For instance, they have informal forms 
of communication and flexible organizational structures (Bos-Brouwers, 2009) which
favor a less bureaucratic management of environmental and social issues.

However, the potential disadvantages faced by SMEs include certain challenges such 
as innovation in the context of sustainable enterprises (the B ,
its application in SMEs (Jenkins, 2006; Roxas 2009; Luetkenhorst, 2004; Russo and 
Tencati, 2009; Sweeney, 2007) and resource constraints like lack of time, personnel, 
knowledge and financial capital (Azzone and Noci, 1998; Bos-Brouwers 2009; the Brío
and Junquera, 2003; Spence, 1999). This may lead the company to make fewer 
investments and subsequently implement fewer eco-innovations (Noci and Verganti, 
1999; Rennings, 2000). In general, SMEs incorporate eco-innovation to varying 
degrees, as these companies follow a strategy based on reactive or anticipatory 
innovation (Noci and Verganti, 1999).

Some authors have described five fundamental aspects that differentiate small 
businesses from big businesses: access to resources, decision-making processes,
values, policies and sensitivity to brand reputation and image. These factors also help 
to explain differences in their environmental practices (see Cambra- Fierro et al. 2008; 
Williamson et al 2006). These differences mean that SMEs cannot simply adapt the 
practices established for large corporations (Jenkins 2004; Williamson et al 2006).
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However, there are studies that indicate otherwise. A recent study by Sinha and 
Akoorie (2010) suggests that smaller companies are now in a better position to have an 
intense ES due to their inherent flexibility and adaptability. These qualities allow these 
smaller companies to respond to environmental pressures relatively quickly (Sinha and 
Akoorie, 2010).

Similarly, a survey of 108 SMEs in the automotive repair industry in Spain showed that 
SMEs have the ability to implement several types of environmental strategies despite 
their limited resources (Aragón-Correa et al., 2008). While these sustainability 
measures may not be as important, formal or sophisticated as the management 
systems for environmental sustainability implemented by large companies, they tend to 
complement the nature and scale of business operations of small businesses (Sinha 
and Akoorie, 2010).

Table 1 shows the main differences between small and large firms and the advantages 
and disadvantages that microenterprises may have when adopting CSR policies, 
including environmental liabilities.

Table 1. CSR: Microenterprises compared to large businesses 
Characteristics

Microenterprise Large business

Management = property
Concentrated ownership

Deficient control mechanisms
Informal control mechanisms
Close contact with partners

Key presence in the local community
Quick response

Corporate culture dominated by the values of 
the entrepreneur

Dispersed ownership
Subject to market control

Formal control mechanisms
Subject to strong pressure from agents

Rigidity, slowness of response
Complex business culture

Diversity of relationships with agents, 
impersonal contact

Microenterprise

Advantage Disadvantages
Greater flexibility of response

Better knowledge of agents’ needs
More personal contact

Greater credibility
Less formal control agents

Direct influence of the values of the 
entrepreneur on CSR

Reduced availability of financial resources, 
personnel ...

Focus on short-term activities and tasks. No 
time available for long-term objectives 
Low bargaining power with partners 

(Administration...)
Lower impact and visibility than large firms

Source: Benito Hernández and Esteban Sánchez (2008) based on Vicente Molina, A. et al, (2004).

The limited empirical evidence suggests that conventional resources such as finances
are one of the main determinants of the adoption and intensification of ES in small 
businesses. The inherent inability or difficulty of small businesses to adopt or 
implement sustainable environmental programs and activities can be attributed in great 
part to their limited or lack of resources (Del Brio and Junquera, 2003; Jamali et al , 
2009; Holland and Gibbon, 1997; Sinha and Akoorie, 2010).
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The resource-based view of the firm (Barney, 1991; Wernerfelt, 1984) suggests that 
the strategic orientation and management of a company oriented towards developing a 
competitive advantage and better business performance will greatly depend on the 
nature of the resources the company has. This theory also suggests that a company 
can carry out a specific strategy like ES if it has enough resources to support the 
activities associated with this strategic orientation (Galbreath, 2005).

The adoption and implementation of environmental management systems and 
practices require financial resources (Aragón-Correa et al., 2008). Small businesses 
may not have the financial capacity to support these projects. Therefore, the adoption 
of environmental practices, especially those which go beyond the requirements set by 
law and may not necessarily form part of the company´s main activities such as 
manufacturing and sales, is seen as an unnecessary burden (Masurel , 2007; Mir and 
Feitelson, 2007).

Even if these small companies are willing to adopt or develop more programs or 
activities related to environmental management for sustainability, they are still faced 
with the difficulty of obtaining access to funding. This becomes a major obstacle for the 
company to demonstrate its ES (Perrini et al., 2007).

In a study of 1,071 Danish SMEs in 2005, Pedersen (2009) noted that companies´
financial resources are a determining factor of its degree of involvement in corporate 
social responsibility business activities. Previous studies support these findings. For 
example, a study of 136 Canadian manufacturing SMEs highlighted the importance of 
resources in a company´s ability to deal with environmental issues and implement an 
environmental management system (Roy and Therin, 2008). Another study of 22 small 
business exporters in four Asian countries suggests that smaller companies tend to find 
it more difficult to comply with and monitor the costs of the social and environmental 
needs of its global buyers (Luken and Stares, 2005).

However, other factors should be considered, such as the vision of the company´s 
founder, and the ability to manage external relations, factors which have been shown to 
have a significant positive impact on the intensity of the sustainability orientation of 
financial resources (Aragón-Correa et al., 2008). Some problems associated with the 
implementation of environmental initiatives should also be highlighted. These include
lack of experience in environmental management, lack technical knowledge, time, as 
well as lack of information and training in environmental issues (Borga et al., 2009; 
Court, 1996; Brio and Junquera, 2003; Holland and Gibbon, 1997).

Morrow and Rondinelli (2002) found that regulatory compliance and legal security are 
the main reasons energy and gas companies adopt environmental practices. Other 
researchers have also found that government regulations are the main external factors 
leading to the adoption of environmental practices (Ruddell and Stevens, 1998; Clark, 
1999; Chang and Wong, 2006). In this line of work, Costantinia and Mazzanti (2012) 
showed that both public policies and private innovation patterns trigger higher 
efficiency in the production process through complementary mechanisms, thus 
changing the perception of environmental protection actions as a production cost into a 
net benefit.
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However other factors have also been identified in the adoption of environmental 
practices, such as customer influence (Pouliot, 1996; Ruddell and Stevens, 1998; 
Clark, 1999; Gavronski et al., 2008), the
desire to attract new customers or enter new markets (Chan and Hawkins, 2010), the 
influence of suppliers (Ruddell and Stevens, 1998; Clark, 1999), the need to keep up 
with competitors (Ilomaki and Melanen, 2001) and social pressures in countries where 
the company exercises its activity (Pouliot, 1996; Stenzel, 2000; Sharma and 
Henriques, 2005; Chan and Wong, 2006).

However, in the case of small and medium enterprises, its local character seems to be 
the greatest factor, since the main stakeholders are the key factor for the adoption of 
environmental practices. Among the main stakeholders are: customers, local 
government, local society, employees and suppliers as well as competitors, insurers, 
banks and other businesses in the area in this order of priority (Gombault and 
Versteege, 1999; Hillary, 2004; Fernández-Viné et al., 2010).

This divergence of views on the role of resources in the ability of small businesses to 
find, develop and nurture their environmental policies is evidence of the need for more 
research on this subject.

Managers of small businesses may show little concern for the use of environmental 
tools and lack knowledge on environmental management and certification systems. A
company´s concern for quality management is a key to developing environmental 
management systems since a direct relationship has been found between them. In fact,
Oxborrow and Brindley (2013) argue that: “several green initiatives like green 
purchasing, waste minimization, total quality management, customer-focused approach 
and continuous improvements are influencing most companies to go green”. 

To achieve a significant improvement in this area, a company must obtain adequate 
knowledge, develop a greater concern for environmental issues and be willing to 
allocate the necessary funds to develop and implement environmental programs.
However, it is not easy to understand, interpret and apply the standards of 
environmental management systems (Biondi et al, 2000), as it requires a certain level 
of technical knowledge and skill. According to the results of a study by Roxas and 
Coetzer (2012) of 166 small businesses in the Philippines, ES is a construct comprised
of three dimensions: knowledge of environmental issues, sustainable practices and a
commitment towards environmental sustainability.

The cognitive, regulatory and normative elements of the institutional environment are 
strongly linked to positive managerial attitudes toward environmental sustainability, 
which in turn, positively influences the firm’s overall ES.

Another aspect that should be highlighted is the perception of small business owners 
that the environmental impact on their results and business strategy is low. This can be 
partly explained by their low awareness and understanding of environmental impacts 
and the risks associated with business (Young, 2010; Borga et al, 2009). They lack an 
understanding of these problems as well as the potential benefits of environmental 
improvements (Revell and Rutherfoord, 2003). Many of them think that their business 
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performance has a negligible impact on the environment (Merritt, 1998). Furthermore,
Anglada (2000) found that some owners believe that it is the government´s 
responsibility to resolve environmental problems.

This low awareness and negative attitude towards the environment have discouraged 
many small businesses from implementing an environmental management system or 
other sustainable business practices with the environment (Revell et al., 2009).

2.3 Environmental cooperation and small business

Despite the aforementioned drawbacks, SMEs can benefit from addressing 
sustainability issues, for example, through cost savings (eg., greater energy efficiency) 
or by creating a competitive advantage (eg., successful new products). These issues,
which may at first seem to be a complex task for some SMEs, can be resolved by
collaborating with agents outside the boundaries of their organization.

Chan (2011) suggested that managers of small and medium enterprises should 
consider working with companies facing similar problems. Forming a local group with a 
common goal can help in the exchange of information on environmental management. 
For example, Ammenberg et al. (1999) presented a model for implementing an
environmental management system in a strategic SME network. Their findings 
revealed positive responses from customers and cost savings from networking. 
Emphasizes network governance-through center coordinators and steering 
committees.

Collaboration with external organizations can take place in different ways, such as
networking, cooperation and partnerships (Biondi et al, 2002; Bos-Brouwers, 2009; 
Clarke and Roome, 1999; de Bruijn and Hofman, 2000; Hartman et al., 2002; Lepoutre 
and Heene, 2006; Murillo and Lozano, 2009; Torri, 2010).

The main characteristics that define cooperation are streamlining business lines of 
small businesses and creating strategic alliances. According to Solé Parellada and 
Bramanti (2001), this provides access to new markets and technologies at a faster rate 
and with less capital compared to internationalization, research and development 
activities carried out exclusively by the company.

Furthermore, collaboration between companies without patrimonial links is a free way 
to work without commitments, as the collaboration can end at any time without the 
need to cancel contractual agreements. It also allows them to maintain their 
individuality while forming part of a group of companies of a certain size: concentration 
without centralization (Cabaleiro Casal, 2001). Therefore, this could be a potential 
option for SMEs wishing to participate in eco-innovation processes. Cooperation allows 
companies to collaborate not only with other private companies in the sector, but also 
with other intermediaries.

Intermediaries are third party organizations that help SMEs to achieve their desired 
objectives (Perset, 2010). They can provide external drive, motivation and advice to 
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start or continue with, for example, environmental protection (Gombault and Versteege, 
1999).

The literature recognizes different types of intermediaries: governments and local 
authorities, NGOs, academia, consultants, etc. (Afsarmanesh and Camarinha-Matos, 

al., 2010). These can be classified into three distinct groups: public, nonprofit, and 
private intermediaries (Kolk et al, 2008). Public intermediaries are governments,
scientific partners and universities (financed by public funds) as well as other publicly 
funded bodies (Hansen and Klewitz, 2012). NGOs belong to the nonprofit group, while
consultants and industry associations fall into the private group. To explore the 
potential role of these intermediaries in innovation, we briefly describe the different 
levels of intermediation identified by Howells (2006):

The forecast, diagnostic processing and scanning of information: At this level of 
SMEs intermediation, intermediaries are able to obtain a more comprehensive 
view of environmental problems, which implies sustainability, access to external
experts and benefits from the exchange of resources (see also De Bruijn and 
Hofman, 2000; Bruijn and Tukker, Hartman et al.; 2002, 1999, 2002; Roome, 
2001).
Knowledge processing, collecting, and synthesis: At this level intermediaries 
help combine knowledge from two or more parties. This knowledge can come 
from different internal sources or two different organizations.

Therefore, collaboration between SMEs and their intermediaries can lead to an
improvement in their innovation capacity, and more specifically, to constructing their
absorptive capacity for eco-innovation. Studies like that of De Marchi (2011) show that 
environmental innovative firms in Lithuania cooperate with external partners on 
innovation to a higher extent than other innovative firms in Lithuania.

First of all, the intermediary can help to recognize and understand new external 
knowledge through knowledge processing, collection and synthesis; and can help in 
the areas of accreditation and standards. Secondly, the assimilation of external 
knowledge to the firm context can be facilitated at intermediation levels of assessment 
and evaluation, regulation and arbitration, testing, validating and training.

Finally, the process of the creation of new knowledge can be facilitated at the 
marketing and intellectual property level. Therefore, by collaborating with 
intermediaries, SMEs are able to locate, acquire and use external knowledge for eco-
innovation, and obtain access to direct assistance, thereby complementing their limited 
resources (eg., time, financial, human).

Cooperation can certainly play a dynamic role in ensuring the success of SMEs 
(Enderle, 2004; Aragon-Correa et al., 2008; Benito Hernández and Esteban Sánchez, 
2012). In this sense, Halila (2007) suggests that networks can offer SMEs a forum for 
discussing new ideas, help them overcome isolation, and provide them with the 
necessary social and intellectual support for implementing new strategies or activities. 
So, networks can provide SMEs with important expertise or resources, which enable 
them to take risks or implement practices they otherwise might not have considered.
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Hillary (2004) also cited the absence of a business network as a barrier to the 
successful implementation of ISO 14001. The literature states how networks should be 
a key element in the development of sustainability strategies for SMEs. One of the 
consistent conclusions found in SMEs and sustainability literature is that participation in 
a network of firms involved in sustainability can provide firms with the resources and 
expertise they need to overcome their lack of knowledge (Stubblefield Loucks, et al., 
2010).

According to Brouthers et al. (2014), the resource dependency theory proposes that 
cooperating with others through strategic alliances5, is one way to obtain these 
resources (Hillman, Withers, & Collins, 2009). Furthermore, alliances can lead to better 
international performance, because alliances act as a source of new knowledge and 
resources that SMEs can use in order to develop their international organizational 
capabilities, which will help them overcome the disadvantages of smallness and 
foreignness in a specific country (Lu and Beamish, 2001; Cegarra-Navarro, 2005). 

In conclusion, collaborative relationships can provide SMEs with the opportunity to 
overcome some of the barriers to implementing environmental initiatives (Brouthers, et 
al., 2014) associated with their size, and/or other characteristics (del Brio and 
Junquera, 2003) and limited absorptive capacity (Lepoutre and Heene, 2006). 

Theoretical model
The various factors that influence the environmental responsibility actions of a small 
business are summarized in the following table:

Two theoretical schools of thought can be found in the literature review. Some authors 
think that resources are the main variable to consider when performing ER actions, 
especially in the context of small businesses (see Table 2). The lack of recurrent 
funding and the general lack of resources according to the cited studies mark the 
actions of SMEs in terms of environmental responsibility.

However, as seen in Table 2, other authors feel that other variables are equally 
important in the field of small business. These variables include the experience and 
training of entrepreneurs in environmental management issues, the perception of the 
business performance of ER actions, flexible organization, communication, quick 
decision-making, innovation policy and cooperation with third parties without linking 
equity.

Table 2: Summary of the factors which influence ER performance in SMEs
Factor Reference

Cultural Anglada, 2000
Revell et al., 2009
Boss-Brouwers, 2010

Resources Bonaccorsi, 1992

                                                           
5
 Strategic alliances are agreements between two or more companies to share knowledge and resources (Lu & Beamish; 2001). 
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Holland and Gibbon, 1997
Azzone and Noci, 1998
Spence, 1999

Galbreath, 2005
Lepoutre and Heene, 2006
Williamson et al., 2006
Perrini et al., 2007
Fierro et al., 2008
Roy and Theri, 2008
Bos-Brouwers, 2009
Jamali et al., 2009
Pedersen, 2009
Penrose and Pitelis, 2009
Boss-Brouwers, 2010
Sinha and Akoorie, 2010

Communication and decision-making Williamson et al., 2006
Fierro et al., 2008
Bos-Brouwers, 2009

Image, brand, attracting customers Pouliot, 1996
Ruddell and Stevens, 1998
Clark, 1999
Williamson et al., 2006
Fierro et al., 2008
Gavronski et al., 2008
Chan and Hawkins, 2010

Innovation Noci and Verganti, 1999
Rennings 2000

Luetkenhorst, 2004
Jenkins, 2006
Sweeney, 2007
Roxas, 2009
Russo and Tencati, 2009; 

Perception of environmental 
management on results

Merrit, 1998
Revell and Tutherfoord, 2003
Borga et al., 2009
Young, 2010

Experience in environmental 
management

Court, 1996
Holanda and Gibbon, 1997
Del Brio and Junquera, 2003
Borga et al., 2009
Sinha and Akoorie, 2010
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Experience in quality management Hobson and Essex, 2001
Roxas and Chadee, 2012
Oxborrow and Brindley, 2013

Knowledge and training Court, 1996
Holanda and Gibbon, 1997
Azzone and Noci, 1998
Spence, 1999

Borga et al., 2009
Bos-Brouwers, 2009

Cooperation Ammenberg et al., 1999
Gombault and Versteege, 1999
Hartman et al., 1999
Bruijn and Hofman, 2000
Agarwal, 2001
Roome, 2001
Bruijn and Tukker, 2002
Hillary, 2004
Hartman et al., 1999
Halila, 2007
Aragon-Correa et al., 2008
Hillman et al., 2009
Stubblefield Loucks, et al., 2010
Chan, 2011
De Marchi, 2011
Brouthers et al., 2014

Government regulations and social 
pressures

Pouliot, 1996
Ruddell and Stevens, 1998
Clark, 1999
Stenzel, 2000
Morrow and Rondinelli, 2002
Sharma and Henriques, 2005
Chang and Wong, 2006
Chan and Wong, 2006
Costantinia and Mazzanti, 2012

Local character Gombault and Versteege, 1999
Hillary, 2004
Fernández-Viné et al., 2010

Suppliers and competitors Ruddell and Stevens, 1998
Clark, 1999
Ilomaki and Melanen, 2001

Source: author-compiled data.
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In line with recent studies, this work aims to provide more information on the 
relationship between cooperative business relations and the actions that small 
business carry out to care for the environment. Thus, we propose the following 
model (Figure 1).

Figure 1. Relationship between business cooperation and the ES performance 
of small businesses

Source: author-compiled data.

Hypotheses
All hypotheses are tested for a sample of 930 small Spanish manufacturing firms. The 
literature developed in this study concludes that a good relationship with the community 
and other external stakeholders be an advantage for small businesses. Among the
many advantages of cooperating with third parties are: cost savings, access to 
markets, information gathering, training and experience, and help to develop new ideas 
and innovative ways of implementing these ideas in the company and in the market.

Thus, according to the literature review of this study, these collaborations allow SMEs 
to improve their energy efficiency through cost savings, develop eco-innovations more 
easily, obtain access to care, training and information on the implementation of 
environmental management systems, compensating for their lack of experience and 
knowledge in this field, and solve other problems they may have in common with other 
members of the network in the environmental field. As collaboration is expected to 
favor actions on environmental responsibility, we propose the following hypothesis:
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H1: There is a positive relationship between environmental protection actions and 
business cooperation strategies in small businesses.

Moreover, the continuous improvement of these partnerships is also expected to 
encourage such actions. Cooperative relationships are based on the trust of its
members, and therefore, there should be a continuous flow of communication and 
information enabling the network or cooperative structure to update and improve,
modifying the needs of small businesses (Fink and Kessler, 2010). In this sense and to 
complete the H1, H2 arises as follows:

H2: There is a positive relationship between environmental protection actions and the 
continuous improvement in third party relations in small businesses.

Data Analysis and Methodology
Sample and data collection
This study gathered data from the Survey on Business Strategies (ESEE, Encuesta 
sobre Estrategias Empresariales), which first began in 1990 thanks to an agreement 
between the Ministry of Science and Technology (at the time, the Ministry of Industry 
and Energy) and the SEPI Foundation (previously the Fundación Empresa Pública), 
responsible for its design and control through the Program for Economic Research. 
The ESEE is a statistical survey that collects data from an annual business survey sent 
to a panel of Spanish manufacturing companies. It collects data on various aspects 
related to companies’ strategic behavior and decision-making as well as information on
their results and account balances. The sample is representative of the Spanish 
manufacturing sector. Although the ESEE contains data since 1990, this paper 
concentrates on the years 2009-2010. One of the common characteristics of the data 
set is that the firms that participate in the questionnaire are selected according to a 
selective sampling method. The sample is comprised of firms that have between 10 
and 200 employees. Table 3 shows the technical data of the study.

Table 3. Technical data of the study
Population

Unit
Questionnaire design
Population types
Time period

Spanish manufacturing sector
SEPI Foundation
More than 100,000 elements. 
Data from 2009

Sampling
Type of sampling

Sample size
Sampling error (aprox)
Level of confidence
Data treatment

Random stratified census according to activity 
sector and firm size.
930 Small Spanish manufacturing firms
0.028 (p=q=0.50)
95% (K=2 sigma)
Statistical Solutions for Products and Services 
(SPSS).

Source: author-compiled data.
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Variables and measures
Dependent variables
This paper attempts to explain the social responsibility actions in the environmental 
dimension in the case of small businesses. In this sense, the dependent variable has 
been defined by the resources devoted to environmental protection by small 
businesses. This paper follows the line of research marked by other authors such as 
Esteban-Sánchez and Benito -Hernández (2013); Williamson et al. (2006) and Marín 
and Rubio Bañón Rives (2008).

Independent variables
The aim of this work is to study the influence of business cooperation on environmental 
responsibility actions in small businesses. To do this, we have defined two independent 
variables. The first is the existence of cooperative business relationships and the 
second is a variable that aims to complete the first and is defined as the continuous 
improvement of these cooperative relationships. Other studies have used these 
variables and their measurement to account for other parameters such as innovation, 
labor productivity, etc. (Esteban-Sánchez and Benito-Hernández, 2013; Platero-Jaime 
et al., 2014). Furthermore, De Marchi (2011) attempted to explain ecological innovation 
through cooperative relationships using the existence of these relationships with 
suppliers, customers, universities, etc. as an independent variable.

Due to the lack of separate data, in this paper data were grouped into a single variable 
to explain whether there are such relationships on a general basis. Since the objective 
of this work is to study the relationship between the existence of cooperative business 
relationships and environmental protection activities, it was not considered necessary 
to explain the different agents in the cooperative relationships.

Control variables
Schreck (2011) notes that there is no universal business model to address the different 
social responsibility policies. In linear regression analyses, there can be other 
moderators or control variables modelled in terms of interaction (Jaccard and Turrisi, 
2003) such as company size, degree of internationalization or company age, among 
others (Schreck, 2011). This study considers the following control variables: 
geographical space, size, innovation and quality control. Only four variables were
considered to mitigate the risk that the resulting sample sizes would be too small, and
thus prevent miscalculation of regression coefficients.

With regard to the control variable which refers to geographic concentration, small 
businesses tend to concentrate in a small geographic area to take advantage of cross 
sector relationships or the proximity of a very specialized labour market and share out 
sources of information more efficiently. Benefits are gained from a) the flow of 
information among the different companies that make up a sector; b) cross sector 
relationships between suppliers and manufacturers of finished goods; and c) proximity 
to a highly specialized labour market (Maté Sanchez-Val et al., 2009). The more local 
or regional geographical area where small and micro companies frequently operate, as 
opposed to large companies, strengthens the effects on social responsibility 
performance (Esteban-Sánchez and Benito-Hernández, 2013). Their commitment to 
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the local community is therefore greater than larger companies, and their concern for 
the surrounding environment becomes greater as the company becomes more local.

As a company´s size determines its environmental initiatives (Elsayed, 2006), size
usually represents the nature and amount of resources available to the company 
(Bonaccorsi, 1992; Penrose and Pitelis, 2009; lepoutre and Heene, 2006). Previous 
studies have found a positive relationship between company size and its environmental 
strategies (Martin-Tapia et al, 2010; Perrini et al., 2007).

In this sense, the resource constraints of small businesses, such as lack of time, 
personnel, knowledge and financial capital (Azzone and Noci, 1998; Bos-Brouwers, 
2009; the make
fewer investments and therefore implement fewer eco-innovations (Noci and Verganti, 
1999). Considering the limitations inherent to small businesses, their investment policy 
(reactive or proactive) will have a positive relationship with the number of eco-
innovations (Noci and Verganti, 1999), which will contribute to greater or lower
environmental activity.

Finally, in accordance with authors like Oxborrow and Brindley (2013), we included the 
variable quality management, since a positive relationship is assumed between 
employers’ concern for quality management and environmental management through
standardizing procedures that respect environmental protection and the implementation 
of environmental management systems.

Table 4 describes the variables included in the model. 
Table 4. Variables of the proposed models.

Variable 
Type

Study 
variables

Variable to 
analyze

Definition Name Source
Values and 
data year

Dependent Environmental 
protection

Expenditures 
on
environmental 
protection

Value of 
production of 
goods and 
services and 
other current 
income, in 
thousands of 
Euros, divided 
by the Average 
Total Staff

EP

Data from 
the 
Survey on 
Business 
Strategies

1=Expenditures 
on
environmental 
protection.
2= No 
expenditures 
on
environmental 
protection.

Independent Cooperation
Business 
Cooperation 
Networks

Indicates 
whether the 
firm uses 
networks of 
cooperation 
with 
universities, 
competitors, 
suppliers and 
customers to 
work.

COOP

0=No 
cooperative 
relationships.
1=Cooperative 
relationships.
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Continuous 
improvement 
of external 
relations

Indicates 
whether the 
firm introduced 
new 
organizational 
methods, 
related to new 
methods of 
management 
of external 
relationships 
with other 
companies or 
public 
institutions.

EXT

0= No attempts 
to improve 
cooperative 
relations.
1=Improved 
cooperative 
relations.

Control

Innovation

Innovation 
and
improvement 
of processes 
and products

Percentage of 
total 
expenditure on 
R&D on sales 
volume

INN

0=0%
1=de 0 a 1%
2=de 1 a 2.5%
3=de 2.5 a 5% 
4=de 5 a 10%
5=más de 10%
(2009)

Geographical 
coverage

Geographical 
coverage of 
the activity of 
the company

Reflects the 
geographic 
scope of the 
principal 
market in 
which the 
company sells

COV

1=local
2=provincial
3=regional
4=national
5=exterior
6=interior and 
exterior

Size Firm Size

Indicates the 
size of the firm 
measured by 
the logarithm 
of sales.

SIZ Log of sales. 

Quality

Improving the 
quality of 
processes 
and services

Indicates 
whether the 
firm has 
conducted or 
contracted 
standardization 
and quality 
control. 

QUA

0= No quality 
control.
1= Quality 
control.

Source: author-compiled data.

Analysis methodology

The presented model analyzes the effects of cooperative relationships on the actions of 
environmental responsibility in small businesses. The model was tested for a sample of 
930 small businesses with fewer than 50 employees.
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Statistical regression estimation based on the binary logistic model was employed to 
evaluate the existence of a relationship between cooperative relations and 
environmental protection in small businesses. This kind of statistical analysis was 
applied because when the dependent variable is dichotomous, the literature agrees 
that the estimation of a model through an OLS regression analysis could produce bias, 
even heteroscedasticity. Thus, the use of a symmetric distribution (standard o logistic) 
and a maximum-likelihood estimator, as in a binary logistic model, is necessary.

Other related works have also used binary logistic models. For example, Dickson and 
Weaver (2011) studied the creation of small business alliances to obtain resources. 
Agarwal (2001) also used a binary model, in this case a probit model, to study the 
effects of gender inequality on prospects of cooperation and environmental 
sustainability. De Marchi (2011) also used a binary logistic model to study the 
relationship between eco-innovation and cooperative business relations.

Results and Discussion
The results of the descriptive statistics and correlation matrices are shown in Tables 5-
7.
Table 5. Descriptive statistics
Small Business (n=929) Min. Max. Mean Standard Deviation

EP 1 2 1.74 0.461
QUA 1 2 1.73 0.441
INN 0 5 1.89 0.921

COOP 1 2 1.94 0.742
EXT 1 2 1.93 0.246
COV 1 6 3.682 0.421
SIZ 1.70 6.77 5.7099 0.34044

Source: author-compiled data

Table 6.1. Frequencies of dichotomous variables
Values EP (%) QUA (%) COOP (%) EXT (%)

Yes 30.6 26.3 13.2 6.5

Not 69.4 73.7 86.3 93.5

Total 100 100 100 100

Source: author-compiled data

Table 6.2 Frequencies of ordinal variable “COV”
Values COV (%)

Local 9.1

Provincial 13.5

Regional 15.3

Interior 43.3
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Exterior 3.9

Interior and exterior 14.8

Total 100

Source: author-compiled data

Tabla 6.3 Frequencies of ordinal variable “INN”
INN (%)

0=0% 86.5

1=de 0 a 1% 6

2=de 1 a 2.5% 1.9

3=de 2.5 a 5% 
4=de 5 a 10%

2.3

4=de 5 a 10% 2.6

5=más de 10% 8

Total 100

Source: author-compiled data

Table 7. Correlation matrix 
EP QUA INN COOP EXT COV SIZ

EP 1

QUA 0.158(**) 1

INN -0.176(**) -0.262(**) 1

COOP 0.182(**) 0.271(**) -0.710(**) 1

EXT 0.091(**) 0.052 -0.101(**) 0.079(*) 1

COV 0.321(**) 0.160(**) -0.143(**) 0.127(**) 0.049 1

SIZ -0.191(**) -0.136(**) 0.223(**) -0.211(**) -0.074(*) -0.131(**) 1

For each pair of continuous variables, Pearson’s Correlation Coefficient is reported; in the opposite case, Spearman’s * 
p < 0.05; ** p < 0.01. 
Source: author-compiled data.

Tables 6.1, 6.2 and 6.3 show the frequencies of the dummy variables.

With regard to the study of descriptive statistics (Tables 4-6), 30.6% of the firms in the 
sample made expenditures on environmental protection (EP), while 69.4% did not. 
Regarding the independent variables, only 13.2% of the firms in the sample have 
implemented cooperation strategies (COOP) and of these only 6.5 percent are 
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concerned about improving and developing innovations in their cooperative relations
(EXT).

With regard to the control variables, 26.3% carried out control and monitoring quality in 
the company and 14% invested in R & D. Finally, it is noteworthy that approximately 
85% of the sampled companies are national companies that have no international 
activity.

Table 8 shows the results obtained from the regression model.
Table 8. Binary logistic regression results

Model (EPit 0 1QUAit+INNit 2 3NETit 4EXTit 5COVit 6SIZit it

Variables Hypotheses Expected Directions Values

QUA - +
0.404**
(0.168)

INN - +
-0.029
(0.098)

COOP H1 +
0.547**
(0.271)

EXT H2 +
0.520*
(0.281)

COV - -
-0.016
(0.056)

SIZ
-

+
0.906***
(0.188)

Const. -
3.850***
(1.504)

R2 0.19
Chi square 71.98

* p < 0.1; ** p < 0.05; *** p < 0.01. 
Source: author-compiled data.

Regarding the control variables of the model, the concentration index of business 
activity does not significantly influence environmental protection activities. This may be 
because only 9.1% of the companies surveyed have a local character. So even though 
previous studies have found a positive relationship between local nature and 
environmental protection (Gombault and Versteege, 1999; Hillary, 2004; Fernández-
Viné et al., 2010 among others), we have been unable to corroborate this relationship 
in this work.

The second control variable, size, had a significant effect on expenditure on 
environmental protection, with expenditure increasing with the size of the company.
Other previously-mentioned works share this interpretation (Noci and Verganti, 1999; 
Rennings, 2000; Perrini et al., 2007; Bos-Brouwers, 2010; Martin-Tapia et al., 2010).

On the other hand, results show that the implementation of quality policies in a
company had a significant positive effect on increased expenditure on environmental 
protection, as expected. Both process improvement and product enhancement 
significantly promote environmental protection (Van Hemel and Cramer, 2002; 
Rennings et al., 2006; Beise-Zee and Rennings, 2005; Oxborrow and Brindley, 2013).
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Process and product innovation did not have a significant effect on increased spending 
on environmental protection in the case of small businesses in the industrial sector. 
Although other works cited in the literature explain the relationship between these two 
variables (Noci and Verganti, 1999; Rennings,
Luetkenhorst, 2004; Jenkins, 2006; Sweeney, 2007; Roxas, 2009; Russo and Tencati 
2009), this study has not been able to verify the existence of a relationship between 
them.

With regard to the independent variables, the results obtained in the binary logistic 
regression show that the COOP variable was significant, and therefore, hypothesis H1

can be accepted. This indicates the existence of a positive relationship between 
environmental protection activities and cooperative relationships with interest groups 
outside the company.

The obtained results show that hypothesis H2 should also be accepted. The EXT 
variable was also significant, indicating a positive relationship between environmental 
protection activities and improvement and innovation in cooperative relationships with 
interest groups outside the company.

On accepting these two hypotheses, this study joins previously published works like 
those by Ammenberg et al., 1999; Gombault and Versteege, 1999; Hartman et al., 
1999; Bruijn and Hofman, 2000; Agarwal, 2001; Roome, 2001; Bruijn and Tukker, 
2002; Hillary, 2004; Hartman et al., 1999; Halila, 2007; Aragón-Correa et al., 2008; 
Hillman et al., 2009; Stubblefield Loucks, et al., 2010; Chan, 2011; De Marchi, 2011; 
and Brouthers et al., 2014, in which positive relationships were found between 
business cooperation and increasing environmental responsibility in the company. This 
study includes the EXT variable as a complementary variable to the traditionally used 
variable existence of business cooperation (COOP) in order to complete the above-
mentioned works by including the premise in H2.

Conclusions

Theoretical contributions and managerial implications
While many large multinational companies have implemented various forms of 
sustainability measures given their abundant resources, little is known about the nature 
and extent of environmental sustainability (ES) among small businesses. Such 
companies are usually associated with scarce resources, a small scale of operations, 
and low visibility compared to large companies (Udayasankar, 2007), making it difficult 
for them to adopt environmental protection measures.

This study proposes how small businesses can overcome these obstacles: cooperation 
between companies and the establishment of strategic alliances with third parties. The 
results indicate that small businesses that maintain and improve their cooperative 
relationships through the use of networking with universities, competitors, suppliers and 
customers spend more on environmental protection than those which do not.
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Formal partnerships allow small companies to share resources and knowledge and 
thereby to overcome the obstacles of lack of time, personnel, knowledge and financial 
capital. They also allow small companies to make better use of their advantages in 
terms of flexibility and adaptability to adopt their strategic environmental sustainability
policies.

Cooperation can certainly play a dynamic role in ensuring the success of SMEs.
Cooperation not only allows SMEs to collaborate with other private companies of the 
sector, but it also allows them to cooperate in innovation with public, nonprofit, and / or 
private external partners.

This study sheds light on how small businesses can overcome their obstacles to 
institutionalize and develop environmental responsibility policies. Furthermore, it
provides relevant managerial implications for the managers of small businesses who 
want to benefit from the positive impacts related to environmental sustainability in 
terms of cost savings, for example through increased energy efficiency, or by 
promoting eco-innovation and the development of eco-friendly products.

Networking and strategic alliances with third parties should be strategically managed 
by the owners and managers of small businesses. Networks can provide SMEs with 
important expertise or resources, which enable them to take risks or implement 
practices they might otherwise not have considered and to overcome the obstacles
created by a lack of knowledge.

4.2 Limitations and recommendations for future research
The two main limitations of this paper are the national character of the sample and the 
temporary horizon which was limited to one year of study (a cross sectional study). 
However, the relationship between cooperative relationships and environmental 
responsibility actions is not expected to change substantially over time (Aguarwal, 
2002). Finally, another notable limitation is the economic crisis that occurred in Spain 
during the year of study. This could have influenced business decisions regarding 
investments in environmental protection.

With regard to future research, it would be interesting to carry out this study with a 
sample of medium-sized companies (50 to 250 employees). An extension of this paper 
is also intended using panel data and a more in-depth analysis. It would also be 
interesting to break down the cooperation variable into the different agents which
regularly cooperate with companies, such as universities, clients, suppliers, 
competitors, etc. and to repeat the study in boom years to see how it influences results, 
since availability and access to financial resources is key to encouraging environmental 
protection policies. Finally, it would be interesting to repeat this analysis with data from 
other countries with larger business enterprise frameworks.
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Benefits of the forest enterprise for the regional economy

Petra 1

David 1

Abstract:
The article ensues from the growing social requirements for forestry from the viewpoint 

of regional development and the benefits of forest enterprises for local economy. In our 
research we have chosen the area of interest, the Training Forest Enterprise Masaryk Forest 

tiny), or one of its three forest districts, i.e. Bílovice nad Svitavou. The TFE 
Brno. The goal of the article is to 

present selected outcomes of the research performed in the territory of the TF
focus on the cash flows intended for providing the recreational function of the forest 

approach for the evaluation of the benefits of forest enterprises for the regional economy is 
based on ascertaining both real and potential cash flows related with the fulfilment of the 
recreational function of the forest ecosystems in the area of interest, and an application of 
the local multiplier methodology that will allow us to express the role of a forest enterprise in 
regional economy. From the secondary research in local and foreign literary sources it 
emerged that many publications deal with economic localization in relation to regional 
economics and the recreational function of forest ecosystems, but none of the authors 
applied him to the benefits of forest enterprises on the grounds of cash flows. These benefits 
include primarily economic costs of assuring aesthetic function, repairs and maintenance of 
forest paths and bike trails. From the TFE accounting it was found out that in 2013 the costs 
of the aesthetic of forest performance in the Bílovice nad Svitavou forest district amounted to 
roughly €8,000. Other costs consist of costs of repairs and maintenance of forest paths and 
bike trails. Other benefits ensue from the social aspects, namely employment of persons 
from the region and contracting of local suppliers. The current system of selection 
procedures stemming from the legislation in force in the Czech Republic does not allow 
including a criterion of a privileged regional supplier into the selection of contractors. This is 
also corroborated by the fact that in 2014 only 7 out of the total number of 21 contractors of 
the forest district Bílovice nad Svitavou were regional suppliers. 

Key words:
Local economy, regional development, forestry, small and medium-sized enterprises, 

ecosystem functions, Czech Republic

Introduction
Small and medium-sized enterprises (SMEs) form the backbone of the national 

economy. As documented by publications for example Churcill and Lewis (1993); Tunkele, 
Marcinš and Domkins (2011); Veber and Srpová (2012) and others, SMEs play the important 
role from the perspective of the regional development and the local economy.

In the Czech Republic business entities in forest management more likely concentrate 
into larger units, but there are also numerous business entities of local significance the 

1 Department of Forest and Wood Products Economics and Policy, Faculty of Forestry and Wood 
Technology, Mendel University in Brno
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activities of which can markedly contribute to the development of the region. Small and 
medium-sized forest enterprises have a major impact on the regional development. Our 
research is focused on the importance of such business entities for the local economy. 

For this article was chosen par
(hereinafter referred to as “ ” or only “TFE”). Specifically, one of its three forest 
districts, i.e. Bílovice nad Svitavou (hereinafter referred to as “Bílovice forest district”). The 
TFE is an organizational part of the Mendel University in Brno. Forests of the Bílovice 
forest district are suburban forests and forest ecosystems mainly fulfil a recreation function. 
According to the Common International Classification of Ecosystem Goods and Services the 
recreation function can be classified as a cultural thematic category which includes all the 
nonmaterial, and normally nonconsumptive, outputs of ecosystem that affect the physical 
and mental health of people (Haines-Young and Potschin, 2013). By ensuring the ability to 

region from the economic and social perspective. 

The changes in the social and economic area in the late 1990s have led to a greater 
appreciation for natural beauty and living in the nature. Today, however, the consumerist 
society allows welfare due to which people can visit nature as they please. The direct 
everyday experience of nature has disappeared; however, so has the thinking of nature in 
terms of its benefits (a tree is no longer just wood for fuel, but also an aesthetic object). 
(Stibral 2005) In addition, the understanding of forest roads has changed. Nowadays, forest 
roads serve, aside from activities related to growing wood, lumbering, and transportation of 
wood, also for a variety of other purposes, such as recreational ones (see for example 
Forman et al., and

In connection with the recreational use of forests and forest roads, additional costs arise 
for the enterprise, especially in the form of transport, maintenance of transport paths and 
costs for ensuring the aesthetics of the forest.

The regional economy describes the economic level of regions and their disparities. For 
definition of regional economy see e.g. Armstrong and Taylor (2000). In this article regional 
economy means the economy of the micro-region, namely the territories of the municipalities 
within and in the immediate surroundings of the with the exception of the statutory 
city of Brno.

The goal of the article is to present selected outcomes of the research performed in the 
territory of the with a focus on the cash flows intended for providing the 
recreational function of the forest ecosystems for the local inhabitants and suppliers of the 

This article will focus mainly on the description of the issue of recreational use of 
the selected territory, not only from the perspective of benefits for the local economy, but also 
from the perspective of expenses related to allowing forest ecosystems to provide 
recreational and aesthetic functions in the territory of Bílovice forest district.

Material and Methodology
The theoretical background of the article uses secondary research of local and foreign 

professional literature with a focus on recreational functions of forest ecosystems, regional 
economy, forest path and the benefits of forest enterprises. 

The article presents selected results which are the part of research activities of the 
Department of Forest and Wood Products Economics and Policy, Faculty of Forestry and 
Wood Technology, Mendel University in Brno in years 2013 – 2015. These activities focus on 
identifying the actual and potential cash flows in the area of interest and benefits of forest 
enterprises for the local economy.

The methodological approach for the evaluation of the benefits of forest enterprises for 
the local or regional economy is based on ascertaining both real and potential cash flows 
related with the fulfilment of the recreational function of the forest ecosystems in the area of 
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interest, and an application of the local multiplier methodology that will allow us to express 
the role of a forest enterprise in regional economy.

As an interest area for the article was chosen the Bílovice nad Svitavou forest district. It 
is a part of the The Bílovice forest district 
is located near the Brno. Brno is the second largest city in Czech Republic, is located in the 
southeast of the Czech Republic and has about 400 thousand inhabitants. This is the main 
reason why forests are widely used for recreation.

enterprise is divided into three forest districts –
(7,006 ha of forest land) and Bílovice nad Svitavou (2,920 ha forest land, 3,640 ha total 
land). The forests are situated at altitudes ranging from 210 to 575 m above sea level and 
feature a great variety of natural conditions. This area dominates mixed woods, with 46 % 
coniferous and 54 % deciduous tree species. There are about 116 forest types situated in 4 
forest altitudinal vegetation zones. (TFE, 2015)

The recreational function was evaluated from the perspective of the use of the territory 
by the visitors. This function is mostly fulfilled by forest roads and cycle paths. The survey of 

number of people using the forest roads and cycle paths. 

The busiest roads in the forest road network and cycle paths located on the Bílovice nad 
Svitavou forest district were selected for this research. The measurement was done using 
counters produced by Eco-counter, type Pyro Box Compact, subcontracted from a 
specialized company. The passage of visitors was recorded in two directions (IN and OUT). 
Data evaluation was performed at hourly intervals. The research was performed on 3 sites in 
the months of July to November 2013 (specifically from the 6th July to 30th November). In 
2014, only one of these sites was studied. In 2015, the research continues, but the results 
are not available yet.

To determine the costs related to the stress on forest transport paths, costs of forest 
aesthetics and the share of local and non-local suppliers, we used the information from the 

For conversion Czech crowns into Euros was used the exchange rate 25.974 CZK/EUR 
for year 2013 (see Czech Statistical Office, 2015).

Results
h social and economic 

combined. The socio-economic benefits include, above all, cash flows for local entrepreneurs
for supplying products and services to the enterprise, as well as employee salaries, but 
benefits stemming from ensuring the fulfilment of the recreational function of the forest 
ecosystems and the revenues flowing into the region via tourism are also included here. 
They present additional business and employment opportunities.  

The forests of the Bílovice forest district are located close to the city of Brno, the second 
largest city in the Czech Republic. They are thus suburban forests and can be expected to 

forests are used for recreational purposes, the most frequented forest roads and cycle paths 
in the territory of the Bílovice forest district were monitored. The foundation for the evaluation 
is formed by data obtained from three sites based on monitoring the visitors by a specialized 
company.  Table 1 lists the data on the type of trail and a total number of visitors in the 
period between July and November 2013 in the individual sites. In the case of site 3, the data 
is complemented by the numbers for 2014.
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Tab. 1 Localities of visitor monitoring in the Bílovice forest district 

Item Locality 1 Locality 2
Locality 3

2013 2014

Type of trail trail for hikers and cyclists forest road forest road

Trail surface bituminous mineral aggregates mineral aggregates

Width of trail 3.0 m 4.0 m 4.0 m

Number of visitors 136,243 12,487 36,365 39,621
Source: own processing

The most frequented trail is a locality 1. This is primarily due to its morphology, distance from 
the city of Brno, its surface, and the possible destination. The trail has a high quality 
bituminous surface, minimal elevation, starts at a tram stop and leads to a restaurant. 
Localities 2 and 3 are forest transport trails whose surface consists of aggregate reinforced 
with mineral; they have high elevation and are further from Brno. The difference between 
localities 2 and 3 can be seen mainly in their accessibility by means of transport. In case of 
locality 3, the accessibility is significantly better, since it lies in the vicinity of a train station 
and also has a service car park. An important factor is also the habits of the local recreants, 
the organization of recreational events, increasing the recreational infrastructure etc. The 
total number of visitors of locality 3 in the given time span was higher in 2014 than in 2013. 

From the differences between the individual localities also follows the structure of the 
visitors of the territory. When monitoring the number of visitors of the territory, the visitors 
were divided into six groups. The “other” group includes prams, for example. Figure 1 shows 
the percentage share of each individual group of users of the trail.

Pic. 1 Structure of visitors
Source: own processing

The user structure corresponds to the trail type. The monitored sites are used the most 
by cyclists (almost 70 % on average for all localities). Again, a difference can be seen 
between locality 1 and the remaining two. Since locality 1 has only a slight elevation, it is 
widely used by roller skaters, who do not use the other sides and exceed even the number of 
hikers.  In localities 2 and 3, the second most frequent group is hikers. The higher frequency 
of vehicles in localities 2 and 3 is due to the more frequent use of cars for the purposes of 
working in the forest. At locality 3, the number of hikers has grown by 7 % when between 
2013 and 2014, with the number of cyclists deceasing by 4 % and the number of cars 
decreasing by 2 %.
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From the above follows, that in the span of 5 months in 2013, more than 185,000 passes 
were recorded in the selected localities, which demonstrates high recreational load of the 
Bílovice forest district area. 

The recreational load of the individual localities, i.e. forest road and cycle paths, leads to 
increased expenses for repairs and maintenance of these trails, or other elements of the 
recreational infrastructure (i.e. benches, rest areas) and the so called forest aesthetic. The 
costs on forest aesthetic in the case of the Bílovice forest district include expenses for 
treatment of meadows and lookouts, the removal of branches from trees which extend into 
the trail, planting exotic trees and shrubs, running an arboretum etc. According to the TFE 

totalled over €8,000. These expenses are recorded separately in the bookkeeping, and can 
thus be found directly. Unfortunately, these expenses cannot be assigned to the individual 
trails. Their structure is shown in Table 2.

Tab. 2 Structure of forest aesthetic costs

Item €

Staff costs 3,386.35

Compulsory social insurance 1,097.41

Other operating expenses 411.49

Internal costs 3,104.71

Arboretum costs 35.00

Total costs 8,034.94

Source: accounting TFE; own processing

It is evident from the table that the biggest item in the forest aesthetics expenses are the 
staff costs, which also include rewards from agreements to complete a job. These expenses 
along with the compulsory social insurance form more than half of the total expenses for 
forest aesthetic. The second largest item is the in-house costs regarding the activities within
the enterprise or services from other economic centres. The forest aesthetic expenses, 
however, only make up 1.3 % of the total operating costs of the Bílovice forest district.

Aside from the forest aesthetic costs, which are a separate accounting item in the 
bookkeeping, the expenses for repairs and maintenance of forest trails also enter into the 
costs for ensuring the recreational functionality of forest ecosystems. The Bílovice forest 
district includes a total of 48.60 km of 1L class forest paths (23.9 km) and 2L forest paths 
(24.70 km). The density of solid transport paths is 20.1 m/hectare. To secure suitable local 
material for the repair and construction of forest trail
Forest trails maintenance and repairs can be divided into summer and winter, which are 
entered into the bookkeeping as a total for all forest roads and trails; additional expenses for 
individual paths are further laid out, allowing for direct assignment to each trail. In 2013, 
repairs and maintenance of 11 forest trails took place. The repair and maintenance costs in 
the summer/winter division are listed in Table 3.

Tab. 3 Structure of winter and summer maintenance costs (€)

Item Winter maintenance Summer maintenance

Material consumption 668.05 135.00

Repair and maintenance costs 299.95 0.00

Other expenses 43.94 0.00

Staff cost 2271.5 512.67

Compulsory social insurance 743.32 166.74

Internal costs 5,673.81 7,735.26

Total 9,700.56 8,549.66
Source: accounting TFE; own processing
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Costs of the 11 repaired trails amounted €5,619.60 in 2013. Winter and summer 
maintenance costs of roads were €18,250.22. Total costs of repairs, maintenance and 
various trails amounted €23,869.82 in 2013. The share of individual cost items shown in 
Picture 2.

Pic. 2 The percentage of cost items of repairs and maintenance of forest roads

The largest item are the internal costs, which include expenses for services of other 
economic centres, work with saws and the operation of a universal wheeled tractor. The total 
costs for repair and maintenance of forest trails made up ca 4 % of the total expenses for the 
Bílovice forest district in 2013.

When counted per kilometre, the expenses total approximately €500 per kilometre. 
When converted to a hectare of the forest, the amount totals €8.17.

Other benefits for regional economy ensue from the employment of residents form the 
region and contracting of local suppliers. The current system of selection procedures 
stemming from the legislation in force in the Czech Republic does not allow including a 
criterion of a privileged regional supplier into the selection of contractors. Especially it is the 
Act no. 55/2012 Coll., amending the Public Procurement Act. In 2013, the Bílovice forest 
district had 11 suppliers of which only five were local. In 2014, the situation was even worse.
Only 7 out of a total number of 21 supplies of the Bílovice forest district were regional 
suppliers. Local suppliers were involved in the total financial volume of deliveries 56.2 % in 
2013 but only 44.3 % in 2014. 

Discussion
In the real word, the forest is the image of nature (Hájek, 2002). Nature provides a place 

in which to rest the body and mind (Ulrich, 1983; Hartig et al., 2003; Berman, Jonides and 
Kaplan, 2008). Forest stands are a distinct landscape component, if not the most important, 
that contributes to the landscape character. Forests significantly contribute to the aesthetic 
qualities of landscape. (Titucká, 2014)

Forests play many roles and have many functions as demonstrated by the publication of 
many authors (for example Farley, 2012; Willis et al., 2003; Seják et al., 2010; Šišák and
Pulkrab, 2008; Vyskot et al., 2003). Forest functions are potentials to produce effect 
resulting from its nature and ecosystem processes (Schneider et al., 2007). The forests in 
the Bílovice forest district provide socio-economic benefits, especially from the perspective of 
their recreational use. Since these are suburban forests, the forest ecosystems fulfil a mainly 
recreational function, which is closely tied to an aesthetic function as well. Recreation 
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function concretely provides many important benefits and contributions to physical and 
psychological well-being (Chan, Satterfield and Goldstein, 2012). Forest aesthetic values are 
linked directly to how we as humans perceive the forests. This agrees with the theories and 
research on environmental psychology (Ulrich, 1983; White et al., 2010; Buchecker and
Degenhart, 2015 etc.)

The importance of the forest aesthetics can be illustrated by the following. The German 
forester and politician Heinrich von Salish introduced a unique term, and established a 
discipline of “forest aesthetic” which was a part of the curricula of forestry schools in the 19th

century (see von Salish, 1902). Von Salish tried to elaborate a highly comprehensive 
doctrine of the aesthetic effect of forest and design basic instructions for improving the 
aesthetic qualities of forests in Germany. 

The Training Forest E
functions of forests, specifically be maintaining lookouts into the surrounding areas, tending 
to forest meadows, planting exotic trees and shrubs, building forest wells, monuments, 
memorial plaques etc. (TFE, 2015) The enterprise understands, that the recreational use is 
tied to the use of forest roads and trails, which must thus fulfil certain qualitative and 
quantitative requirements of the users; therefore, resources are being expended yearly to
provide repairs, maintenance and innovation to the forest trails. 

Fulfilling the recreational and aesthetic function of forest ecosystems brings financial 
benefits to the regional economy in the form of work and business opportunities. On the 
other hand, the recreational use of the territory and fulfilling the aesthetic function of the 
forests comes at a cost to the company, especially when it comes to the expenses for repair 
and maintenance of forest trails and the forest aesthetic.  

The current increased requirements for forest roads and trails used for recreational 

the population’s requirements for recreation in the forest environment grow, since a stay in 
the forest environment in their free time has become an indispensable component of 
people’s lives, and forest roads and pathways allow daily recreation and relaxation in the 
forest landscape. Hay (1998) notes that good quality of forest roads can significantly 
increase the recreational potential of a region. Quality forest roads allow easier walking and 
cycling in previously inaccessible parts of the forest and facilitate the implementation of 
gamekeeper measures (Hay, 1998). Bystrický (2008) further argues that for the purposes of 
recreation, road of 1 and 2 L category have a greater meaning, since the quality of their 
surface is higher, etc. In the territory of the Bílovice forest district, the users utilize roads from 
categories 1 and 2 L for recreation, as these are regularly maintained, equipped with 
aesthetic elements and recreational infrastructure.

The density of the trail network on the territory of the Bílovice forest district is 20.1 m per 
hectare. The current average density of forest transport road in Czech forests is 18.0 m per 
hectare 
parts of the Czech Republic. From this follows, that the density of forest transport network in 
the Bílovice forest district area is slightly above average in the Czech Republic, and average 
when compared to Germany or Austria, since the density of forest roads in Germany is 
between 15 and 25 m per hectare, and in Austria 20 to 30 m per hectare (see Demir 2007). 
The definition of repair and maintenance of forest trails in the Czech Republic is set by 
standard trail for the 
purposes of ensuring its operability and prevention of the need for repairs; repair of a forest 
trail means construction work to repair defects, wear or damage of a larger extent by 
returning the trail to the original state. The Bílovice forest district bookkeeping includes under 
repair and maintenance of forest roads the winter and summer maintenance, and in 2013 the 
repair of 11 forest roads. The total costs for 1 hectare of forest trail were calculated to €8.17. 
According to Information on Forests and Forestry in the Czech Republic by 2013 (2014), 
their own average costs for repair and maintenance of forest roads in the Czech Republic in 
2013 were ca €33 per hectare. For the state owned company Forests of the Czech Republic,
the costs for repair and maintenance of trails and transport roads amounted to approximately 
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€32 (Annual report, 2014). The Bílovice forest district thus expends only a relatively small 
amount of funds for the repair and maintenance of trails. This is mainly due to the fact that 
new trails were built or old trails were repaired from grant money in recent years, which thus 
do not require large amount funds in the initial stage. Another positive is the fact that TFE 

nd thus does not have to expend additional funds for purchasing 
materials.

A problem is assigning the expenses to individual items in order to be able to determine 
the expenses stemming from the enterprise ensuring the recreational and aesthetic 
functions. At the present time, the forest aesthetic is seen as an individual item, no longer as 
an increased expense related to the recreational use of the territory and thus increased 
expense for winter and summer maintenance of the trails. In this case, the only possible 
solution is complementing the accounting schedule of the company with analytical accounts, 
which would identify these increased costs.

Another benefit of the forest enterprise for the local economy is the use of local 
suppliers. Here, a definite problem was detected, since the Czech legislation (in particular 
Act No. 55/2012 Coll.) does not incorporate t possibility of supporting regional suppliers when 
assigning tenders. That is despite the fact that support for employment of local inhabitants 
and regional suppliers can be found in a number of strategic documents of the European 
Union and the Czech Republic supporting regional development. These include for example
Europe 2020: Europe’s growth strategy, the international strategic document – Agenda 21 
and the national strategic document – Local Agenda 21, Strategic Framework for Sustainable 
Development, Regional Development Strategy of the Czech Republic.

Conclusions:
The article is based on the growing social requirements for forest enterprises in terms of 

regional development and the significance of forest enterprises for the local economy. It 
deals mainly with the fulfilment of the recreational function of forest ecosystems and the 

of the territory in question are suburban, with high recreational load. 

Currently, the visitors of the Training Fores
territories place greater emphasis on the amount and quality of forest roads and trails. From 
the monitoring of the number of visitors in the Bílovice nad Svitavou forest district, it follows 
that the recreational load of the territory is influenced by the surface and morphology of the 
trails, the goals of the visitors and the accessibility by means of transportation. 3 localities
were examined – the most frequented forest trails and cycle path in the Bílovice forest district 
area. The recreational load of the individual localities, leads to increased expenses for 
repairs and maintenance of these trails, or other elements of the recreational infrastructure 
and the so called forest aesthetic.

The forest aesthetic in the Bílovice forest district totalled approximately 1.3 % of the total 
expenses of the forest district. The costs for repairs and maintenance of forest roads and 
trails totalled ca 4 % of total expenses of the forest district. The bookkeeping of the 
enterprise does not allow a direct determination of the expenses for the individual trails. It is 
recommended to modify the accounting schedule using analytical record keeping.

The lack of an option to support local suppliers was found to be a problem. The greatest 
obstacle is posed by the Czech legislation, even though the strategic documents of the 
European Union and the Czech Republic both support local inhabitants and business owners
as one of their priorities.

The article brings the bases for the support and assessment of the benefits of small and 
medium-sized enterprises for the development of the region. From the methodological 
viewpoint the presented outcomes can serve as source material for the TFE at the local 
level, and as basis for the creation of tools in support of forest enterprises that contribute to 
the development of the regions at the national level. 
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Abstract
The competitive realm of organizations in recent years has been high level of dynamism 

and development that in this new and uncertain conditions, continuity and sustainability of 
competitive advantage has become necessary. In this regard, some contemporary scholars 
and experts have said that knowledge is the main source of sustainable competitive 
advantage. In order of increasing importance of knowledge and a growing trend in today's 
knowledge-based economy, knowledge management has become a strategic and necessary 
tool to gain and maintain a competitive advantage. So that has caused organizations to 
achieve their goals and maintain survival lay(start) in the successful implementation of KM, 
without a doubt, today's electronic banks as well as the most effective organizations in the 
National transactions to create a competitive advantage and forward in the knowledge based 
economy is not an exception, Following are the implementation and establishment of KM, 
because it can act as a different element in e-commerce environment, and help people to 
accept their new roles and responsibilities easier and faster in e-commerce environment. But 
if the institutional infrastructure and arrangements for the successful implementation of KM is 
not provided, it will be not only a loss of time and manpower is in distress. On the other hand 
the successful implementation and establishment of KM has led to the identification of key 
factors, and implement successful KM requires understanding and study of the key factors 
for KM and the action is based on known factors. Therefore, before any action should be 
identified critical success factors in e-banking and then start to implement successful KM 
based on its requirement. Success implementing causes proper use of knowledge and 
achieveing competitive advantage in the e-banking will be certain. Therefore this research 
has focused on three criteria of “strategy and leadership”, “culture” and “infrastructure”; 
identified their related sub-criteria according to the review of literature. This research helps 
us to determine CSFs of KM and the extent of their effectiveness; focus on them to 
implement KM before taking any other action. This will lead to successful implementation of 
KM and so to more accurately using the knowledge and achieving competitive advantage in 
today’s turbulent business world. Method is descriptive-analytical and Mellat bank of Qom 
province was selected as the statistical subjects. And to prioritize CSFs and determining their 
dependence is used of Fuzzy Analytic Network Process (FANP). Also to assess the reliability 
of the collected questionnaires inconsistency rate is calculated. Research results indicate 
that “culture, infrastructure, strategy and leadership” have been identified as the most 
effective criteria respectively, also dependence of “strategy and leadership” and 
“infrastructure” to “culture” is noteworthy.
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Critical Success Factor, Knowledge Management, E-Banking, Fuzzy Analytical Network 

Process.
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INTRODUCTION
Since 1970s and with the development of technologies, specifically in the field of 

communications and computing, the model for the world economic development has 
dramatically changed (Talebi et al., 2011) and global economy has shifted from an industrial 
oriented economy to one based on knowledge and services (Walczak, 2005), In other words,
the base of organizational competitiveness in the contemporary economy has changed from 
physical and tangible resources to knowledge (valmohammadi, 2010). And in recent years, 
researchers have identified the significance of knowledge as an organization’s asset (Ralph 
and Ellis, 2009). So, today’s new economy is considered as the most critical elements of 
competitive advantage strategy (Shirazi et al., 2011).

And, knowledge is one of the most important resources for firms to overcome the 
worldwide challenge(Karabag, 2010).So it can be said that knowledge is a competitive 
advantage in the modern era that should be managed and directed (Talebi et al., 2011).
Hence, the importance of knowledge in the complex competitive business environments has 
increased the need for KM (Sajeva and Jucevicius, 2010). And nowadays, KM is quickly 
becoming an integral business activity for organizations as they understand that 
competitiveness is based on the efficient management of knowledge (Valmohammadi, 2010).

But the creation and development of a KM system need the essential changes in the 
processes, management, infrastructure, culture and other aspects that determine 
organizational performance. All these dimensions could not be altered at once. In addition,
they are specific and could be developed differently in different firms (Sajeva and Jucevicius, 
2010). This requires the organizational ability to design and implement systems, structures, 
processes, cultures and tools to improve and support organization knowledge for efficient 
decision-making (Shirazi et al., 2011).

On the other hand, in the last decade of the 20th century observed profound 
technological changes among e-commerce, or the exchange of products, services and 
payments via telecommunication systems (Yousafzai et al., 2003). E-banking is the efficient
deployment of IT by banks (Olalekan, 2011). In other words, using internet has significantly 
reduced the physical costs of banking operations. So all banks around the world are 
reorienting their business strategies towards new opportunities offered by electronic banking 
(Nitsure, 2003).And KM can work as different element in the e-business environment, and 
enable staff members to adapt their new roles and responsibilities in the e-business 
environment easily and quickly, and increase organizational agility. Also, due to the 
accessibility of related knowledge at the exact time to the exact person, it makes decision 
making more flexible and accurate. Moreover, KM prepares the knowledge to allow quick 
adaptation of the business that suits new market conditions.

In order to make meaningful use of knowledge as a strategic and competitive advantage 
in electronic banking, identifying CSFs for the implementation of KM is crucial. According to 
importance of e-banking and it is position in the national transactions, determining CSFs of 
KM in their business processes have special importance and ultimately improves
competitiveness. So the purpose of this study is to identify and prioritize the CSFs of KM in 
electronic banking. 

Review of Literature

Critical Success Factors

CSFs are usually specified “as the restricted number of era as in which outcome, if they 
are pleasing, will make certain successful competitive performance for the organization” 
(Rockart, 1979). In KM background the CSFs can be considered as those activities and 
exercises that should be addressed in sequence to make certain successful performing of 
KM (Chong and Lin, 2009). These specific activities and exercises may improve an 
organization’s ability to manage knowledge usefully and get better results in return (Migdadi,
2009; Sajeva and Jucevicius, 2010). A systematic and precise study on the CSFs for 
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performing KM is necessary. Organizations require tobe known and aware of the factors that 
will affect the success of a KM initiative. Ignoring the significant factors will probably hinder 
an organization’s attempt to understand their full advantage. Okunoye and Karsten in 2002 
said that KM has in fact become the underlying origin for successful organizations regardless 
of their size and geographical positions (Wong, 2005).

Review on ANP and Fuzzy ANP methods:

Because of the cluster inter and intra dependence and impact, especially in 
sophisticated systems, most of the decision making issues cannot be hierarchically 
structured. To solve this problem and prepare a more complete model, the Analytic Network 
Process (ANP) improves the AHP to questions with dependence and feedback between the 
criteria and options by using a “supermatrix” method (Najafi Nobar et al., 2010; Saaty, 1996).
ANP provides amore completed model in decision making without making theories about the 
independencies of the top-level components from lower-level componentes and of the 
componentes in their own level. A two-way arrow between distinctive levels of criteria may 
graphically show the dependencies in an ANP model (Tseng, 2011). The following 
explanations are the equations used in this method.

1. Supposing n number of critical, symbolized success factors as (C1, . . . , Cn), 
its pairwise comparison matrix would be A=(aij), in which aij shows the relative 
importance of Ci to Cj. Then, by using the row vector average normalization suggested
by Saaty (Saaty, 1996), the approximate weight Wi of Ci is computed as (Tseng, 2011):

=  , , = 1,2, … , .          (1)

2. The consistency test of ANP is planned to ensure the consistency of 
judgments by decision makers throughout the decisionmaking procedure. When 
inconsistencies exist in the pairwise comparison matrix A, Saaty demonstrated that for a 

max value is equal to the number of comparisons, or 
max= n. The Consistency Index, as a measure of the abnormality or degree of 

consistency, was concluded using the following formula (Tseng, 2011):

= 1                      (2)

3. The consistency ratio (CR) of the CI to the mean random consistency index 
(RI) is said as CR (less than 0.1). The CR ratio should be less than 0.1; this indicates that 
the consistency level of the pairwise comparison matrix is acceptable. A CR greater than
0.1 indicates that the results of the decision process are not consistent and proposes that 
the decision maker reiterates the pairwise comparison (Tseng, 2011), values of RI are 
displayed in Table 1 (Saaty and Vargas, 1991).

=                                 (3)

Tab. 1 Values of the random index (RI) based on the number of the elements

10987654321N
1.491.451.411.321.241.120.90.5800RI

4. Limiting the weighted supermatrix for the weights. ANP uses a supermatrix to 
cope with the relationship of feedback and interdependence between the criteria. If no 
interdependent relationship exists between the criteria, then the pairwise comparison 
value would be 0. If an interdependent and feedback relationship exists between the 
criteria, then such a value would no longer be 0 and an unweighted supermatrix M would 
be achieved. If the matrix does not conform to the principle of the column stochastic, the 
decision maker can supply the weights to modify it into a supermatrix that conforms to the 
principle of the column stochastic, and it will become a weighted supermatrix M. The 
restricted weighted supermatrix M* can then be achieved based on Eq. (4); providing for 
the gradual convergence of the interdependent relationship, the precise relative weights 
between the criteria can also be computed (Tseng, 2011):

=                         (4)
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Zadeh (1965) presented fuzzy set theory to resolve problems involving the absence of 
sharply explained criteria (Zadeh, 1965; Lee et al., 2008). If ambiguity (fuzziness) of human 
decision-making is not taken into account, the results can be misguiding. A commonality 
between terms of phrase, like ‘‘very likely’’, ‘‘probably so’’, ‘‘not very clear’’, ‘‘rather 
dangerous’’ that are often heard in daily life, all include some degree of ambiguity (Lee et al., 
2008; Tsaur et al., 2002). Fuzzy theory thus is used to resolve such sort of problems, and it 
has been applied in a diversity of fields in the last 4 decades (Lee et al., 2008). A good 
decision-making model requires to endure ambiguity, Because decision makers often provide 
uncertain responds rather than exact values, the transformation of qualitative preferences to 
point estimates may not be reasonable (Lee et al., 2008; Yu, 2002).

Research Methodology
The method of this research is descriptive-analytical that uses library methods (books, 

articles and online texts) and also the questionnaire made to collect and analyze data and
takes place in the context of applied research.

Distribution and collection of questionnaires:

At first, after the permission of the bank's management, 50 questionnaires were 
distributed among the bank branches but many people were not willing to answer them
because they were busy and didn’t have the necessary knowledge and.... However, finally 29
questionnaires were completed, and after spending time to calculate the rate of 
inconsistencies, unfortunately, despite the description on how to respond to the 
questionnaire, Only 5 questionnaires had incompatibility rate of less than 0.2. So, other 
questionnaires were distributed among 94 people who more experienced and educated, then 
from among 61questionnaires that were completed 17 had acceptable inconsistency rates.

Data collection

Comparisons should be made based on the survey forms. So the questionnaire was 
designed based on the selection criteria and with performing paired comparisons, critical 
weights determined with FANP by professionals and experts. Therefore, any decision maker 
was asked to determine the relative importance of each pair of elements in a row, two by two 
in a nine-point scale to express. Verbal variables used in the questionnaire are as a fuzzy 
range from 1 to 9 that were changed into triangular fuzzy numbers and put in a paired 
comparisons matrix according to table 2 (Bojan and Yvonilde, 2008).

Tab. 2 Qualitative terms and their corresponding triangular fuzzy numbers

Fuzzy 
numbers

Definition Fuzzy triangle numbers Fuzzy reciprocal values

Equal (1,1,1) (1,1,1)
Intermediate (1,2,3) (0.33,0.5,1)

Moderate importance (1,3,5) (0.2,0.33,1)
Intermediate (3,4,5) (0.2,0.25,0.33)

Strong importance (3,5,7) (0.14,0.2,0.33)
Intermediate (5,6,7) (0.14,0.17,0.2)

Very strong importance (5,7,9) (0.11,0.14,0.2)
Intermediate (7,8,9) (0.11,0.13.0.14)

Extreme importance (7,9,9) (0.11,0.11,0.14)

Validity of the questionnaire

At first, after studying some articles, getting familiar with the topic, and identifying CSFs
for implementing KM, we used experts in the field to select the most critical and appropriate
factors for the design of the questionnaire, we used masters and experts in the field. Before 
distributing, the questionnaires were received confirmed the validity of the questionnaire from 
the masters.
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Reliability of the questionnaire

To determine the reliability of this questionnaire, inconsistency rate of each table of 
questionnaire was calculated. If this number is less than or equal to 0.1 consistency rate is 
acceptable. However, this number can be changed according to the knowledge of the 
decision maker, that changed 0.1 to 0.2 in this study and inconsistency rate of less than 0.2 
is acceptable. In this study, 144 questionnaires were distributed among the personnel of 
Mellat bank branches in Qom that 90 of them were returned, but many of the questionnaires 
eliminated due to poor response and high inconsistency rate. And only 22 of the 
questionnaires had inconsistency rate of less than 0.2. So in general in this study, 144 
questionnaires were distributed among Mellat bank branches, 62.5% of them were returned 
and 24.44% had inconsistency rate of less than 0.2. We can use them for future researches,
and for the future computations we took advantage of them.

Case study
Mellat bank was established in December 1979, Bank’s operations began the same 

date. Bank's initial investment was equal to 5/33 billion merger. Now, Mellat bank with an 
investment of 20.000 billion is the largest bank in the country. The bank has 1,792 domestic 
branches in the country and 5 overseas branches. Bank personnel are currently 23,307 
people.

The general algorithm of research is shown in Fig. 1.

          Fig. 1 The general algorithm of research.
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A
N

P
F

A
N

P

No
Removed questionnaire 

Confirm 
criteria and 

l ifi d 

Designing questionnaire based on paired comparisons

CR<02
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First Phases: The filtering criteria

Given the multiplicity of CSFs and their lack of fitness, relevant criteria for identifying 
factors according to the experts in this area are shown in table 3.

Tab. 3 Filter criteria for the research.
Researcher

Factor
General 
Factor

No.

Yeh et al., 2006;Strategy and Leadership

Strategy and 
Leadership

1

Holsapple and Joshi, 2000; Hasanali, 2002; Khatibian et 
al., 2010; Asgari et al., 2012;

Leadership

Holsapple and Joshi, 2000; Toloie-Eshlaghy and Akbari-
Yusefvand, 2011;

Managerial Factors

Khatibian et al., 2010;Change Management
Wong, 2005;Strategy and Purpose

Organizational 
Strategy

2

Chourides et al., 2003; Khalife and Kiu, 2003; Mathi, 2004; 
Khatibian et al., 2010;

Strategy

Davenport et al.,1998; Holsapple and Joshi, 2000; 
Holsapple and Jennex, 2003; Yu et al, 2004; Wei et.al., 
2009;

Organizational Strategy

Toloie-Eshlaghy and Akbari-Yusefvand, 2011;Strategic Factors
Liebowitz, 1999;A KM Strategy with support 

from senior Leadership
KM Strategy3 Davenport et al., 1998; Liebowitz, 1999; Chourides et al., 

2003; Khalife and Kiu, 2003; Wong and Aspinwall, 2005; 
Du Plessis, 2007; 

KM strategy

Davenport et al., 1998; Liebowitz, 1999; Jennex and 
Olfman, 2000; Holsapple and Joshi, 2000; Ryan and 
Prybutok, 2001; Moffett et al., 2003; Yu et al., 2004; Hung 
et al., 2005; Al-Busaidi and Olfman, 2005; Wong and 
Aspinwall, 2005; Wong, 2005; Chong, 2006; Jafari et 
al.,2007; du Plessis, 2007; Khatibian et al., 2010; Toloie-
Eshlaghy and Akbari-Yusefvand, 2011; 

Senior Manager’s 
Commitment and SupportSenior 

Manager’s 
Support

4

Liebowitz, 1999; Holsapple and Joshi, 2000; Wong and 
Aspinwall, 2005; Wong, 2005; Al-Busaidi and Olfman, 
2005; Chong, 2006; Akhavan and Jafari, 2006; Jafari et al., 
2007; Du Plessis, 2007;

Management Leadership 
and Support

Asgari et al., 2012;Structure, Roles, and 
ResponsibilitiesInfrastructure5

Hasanali, 2002;Structures
Davenport et al., 1998; Jennex and Olfman, 2000; Moffett 
et al., 2003; Lee and Tsai, 2007; Tocan Madalina Cristina, 
2009; 

Knowledge Structure

Knowledge 
Structure

6 Davenport et al., 1998;Standard and Flexible 
Knowledge Structure

Hung et al., 2005;Modeling and Effective 
Knowledge Structure

Hasanali, 2002; Khatibian et al., 2010;Organizational Structure

Organizational 
Infrastructure

7
Davenport et al., 1998; Liebowitz, 1999, All- Busaidi and 
Olfman, 2005, Wong and Aspinwall, 2005; Wong, 2005; 
Akhavan and Jafari, 2006, Jafari et al., 2007, du Plessis, 
2007; Valmohamadi, 2010;

Organizational Infrastructure

Mathi, 2004; Toloie-Eshlaghy and Akbari-Yusefvand, 2011; 
Asgari et al.,2012;

IT Infrastructure

IT 
infrastructure

8

Davenport et al., 1998; Wei et al., 2009;Technology Infrastructure
Davenport et al., 1998; Ryan and Prybutok, 2001; Moffett 
et al., 2003; Wong and Aspinwall, 2005; Rahnavard and 
Mohamadi, 2009; Tocan Madalina Cristina, 2009;

Information Systems 
Infrastructure

Davenport et al., 1998; Chourides et al., 2003; Khalife and 
Kiu, 2003; All-Busaidi and Olfman, 2005; Wong ,2005; 
hung et al. 2005; Wong and Aspinwall, 2005; Yeh et al., 
2006; Akhavan and Jafari, 2006; Chong, 2006; Du Plessis, 
2007; 

Information Technology
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Hasanali, 2002; Mathi, 2004; Wong, 2005; Khatibianet al., 
2010; Asgari et al, 2012;

culture
Culture9

Toloie-Eshlaghy and Akbari-Yusefvand, 2011;Cultural Factors
Davenport et al., 1998; Knowledge sharing

Knowledge 
Creating and 

Sharing 
Culture

10

Liebowitz, 1999;Staff Incentives for Sharing
Jennex and Olfman, 2000; Yu et al., 2004; Knowledge Sharing Culture
Davenport et al., 1998; McDermott  and O’Dell, 2001; Ryan 
and Prybutok, 2001; Moffett et al., 2003; Wong and 
Aspinwall, 2005; Tocan Madalina Cristina, 2009;

Knowledge-Friendly Culture

Khatibian  et al., 2010;Knowledge-Oriented Culture
Knowledge-

Oriented 
Culture

11
Chourides et al., 2003; Khalife and Kiu, 2003;Knowledge Leadership
Mathi, 2004;Knowledge-Based 

Organizations
Davenport et al., 1998; Liebowitz, 1999; Chourides et al., 
2003; Khalife and Kiu, 2003; Wong and Aspinwall, 2005; 
Al-Busaidi and Olfman, 2005; hung et al., 2005; Chong, 
2006; du Plessis, 2007; 

Organizational Culture

Organizational 
Culture

12

Ryan and Prybutok, 2001;Open Organizational Culture
Khatibian et al., 2010;Free Environment for 

Discussion
Davanport et al., 1998; Moffett et al., 2003;Friendly Organizational 

Culture
Yeh et al., 2006; Rahnavard and Mohammadi, 2009; 
Khatibian et al., 2010;

Cooperative culture

Holsapple and Joshi, 2000;Environmental Factors

Second Phase: Analysis Network Process Modeling

According to the researchers, KM experts and review of the literature, three factors were 
identified: “strategy and leadership”, “infrastructure” and “culture” with internal relation. So we 
decided to evaluate the three factors with internal relation which have been referred to three 
CSFs of KM in most studies, identify their level of importance and prioritize them in the e-
banking.

Fig. 2 ANP Model

Organizational Infrastructure

Proper organizational infrastructure is a main aspect of KM implementation. This means 
making a set of roles and groups to do knowledge-related duties (Davenport et al., 1998;
Wong, 2005). The organizational structure may inspire or limit KM (Lee and Lee, 2007).
Organizational structure shows a stable formation of duties and activities (Skivington and 
Daft, 1991). It means that, organizational structure is a set of ways through which, the
organization separates into different duties and then creates a good order between 
distinctive tasks (Fazli and Alishahi, 2012). In spite of this fact some existing functions within 

Infrastructure (I) Organizational (I2)

IT infrastructure (I3)

Organizational strategy (S1)

Effect of KM on e-banking Strategy and Leadership (S) KM strategy (S2) 

Senior manager’s support (S3)

Culture (C)

Knowledge (I1)

Knowledge-oriented culture (C2)

Organizational culture (C3)

Knowledge creating and sharing culture (C1)
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an organization like HRM and IT have previously been working with knowledge issues, so
creating a group of people with special and formal duties for KM is critical (Wong, 2005).

Strategy and Leadership

One debates KM we require to have a strategy first and the members within the team
require tobe willing to make a scheme and help it (Pieris et al., 2003). Strategy prepares the 
base for how an organization can deploy its abilities and resources to obtain its KM purposes
(Liebowitz, 1999; O’Dell et al., 1999; Soliman and Spooner, 2000). In order to demonstrate 
the importance of this issue, to a KM strategy, it should support a necessary business 
subject of an organisation (Maier and Remus, 2002). And it is necessary that staff support 
this vision and believe that it will work. Also, clear purposes, goals and objectives require
tobe set and comprehended by each person involved. So one of the tools for leading of 
successful KM is to have a spotless and well-planned strategy(Wong, 2005).

Culture

Organisational culture is another necessary factor for successful KM (Davenport et al.,
1998). It explains the center beliefs, values, rules and social traditions that manage the way 
individuals act and behave in an organization (Wong, 2005). And a culture supportive of KM 
is one that so much values knowledge and supports its creation, sharing and application
(Wong, 2005). Organizational culture is the most significant factor for successful KM. 
Organizations should set up a proper culture that supports people to produce and share 
knowledge in an organization (Eppler and Sukowski, 2000; Lee and Lee, 2007).

Third Phase: Design of questionnaire

Based on the previous studies, research’s questionnaire was designed using paired
comparisons.

Fourth Phase: Calculating inconsistency rate

As it was mentioned, 90 of questionnaires were returned then their inconsistency rates
were calculated using Excel software, and 22 of them had inconsistent rates of less than 0.2.

Fifth Phase: Calculating the weights of criteria and sub-criteria

The results of the data analysis can be seen in Tables 4 to 7.

Tab. 4 Final normalized fuzzy weights of criteria with internal relationships
(dependencies)

Final normalized fuzzy weightscriteria
10.4855321520.118377584C

0.834342070.3543036940S
0.8964577760.4050169760.068951096I

Tab. 5 Final normalized fuzzy weights of culture’s sub-criteria
criteria Final normalized fuzzy weights

C1 0.022042368 0.161764307 0.418875927
C2 0.240967171 0.535796261 1
C3 0.133844855 0.358255496 0.717326737

Tab. 6 Final normalized fuzzy weights of leadership and strategy’s sub-criteria
criteria Final normalized fuzzy weights

S1 0 0.141548764 0.394535829
S2 0.080755931 0.291084264 0.638702146
S3 0.175441978 0.463563154 0.92690065

Tab. 7 Final normalized fuzzy weights of infrastructure’s sub-criteria
criteria Final normalized fuzzy weights

I1 0.131274649 0.382069027 0.756376493
I2 0.02249271 0.157676192 0.423085743
I3 0.190742775 0.41813612 0.815036004
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Sixth Phase: The conversion of fuzzy weights into non-fuzzy weights

Normalized non-fuzzy weights can be seen in table 8.

Tab. 8 Criteria’s normalized non-fuzzy weights
non-fuzzy weightsCriteria

0.564025369Knowledge-oriented culture
0.510084365Culture
0.492765874Senior manager’s support
0.44638721IT infrastructure
0.430912796Infrastructure
0.402654542Knowledge structure
0.380698929Organizational culture
0.375259474Strategy and leadership
0.313965855KM strategy
0.181329254Knowledge creating and sharing culture
0.179380537Organizational infrastructure
0.160121814Organizational strategy

Conclusion

Given the importance of knowledge and to create competitive advantage by knowledge 
in today’s organizations, implementing KM is as an imperative strategy for organizations. No 
doubt, today’s banks as influential and important enterprises in  state trading to create 
competitive advantage and advance in the knowledge-based economy, must try to 
implement and deploy KM, This requires an understanding of the CSFs for KM, and an 
action based on the known factors. This research has studied the CSFs of KM in e-banking.

In this study, in order to determine CSFs of KM, based on studying KM literature, 12 
criteria were extracted. After extracting the CSFs, identified criteria were presented to 
academic professionals. The purpose of this work was complete and correct identification 
criteria, in the final 12 criteria “infrastructure, knowledge infrastructure, organizational 
infrastructure, IT infrastructure, strategy and leadership, organizational strategy, KM strategy,
senior manager’s support, culture, knowledge creating and sharing culture, knowledge-
oriented culture, organizational culture” have been approved. And they were presented in the 
form of a questionnaire to the masters and experts, and finally into 3 main criteria and 9 sub 
criteria were divided; And after implementation processes associated with the questionnaire, 
reliability and validity of the questionnaire, sending and receiving of the questionnaire, using 
Excel software to analyze incoming data.

As mentioned, after identifying three main criteria and exploring their internal relations, 
and identifying 9 sub-criteria, we start to analyze the data and results indicated that three 
criteria “knowledge-oriented culture, culture, senior manager’s support” were identified as the 
most important CSFs and two criteria “organizational infrastructure, organizational strategy”
received the lowest importance rating.

The three criteria of “strategy and leadership, infrastructure, culture” have been 
considered as interdependent. The results indicated that compare to strategy and leadership, 
infrastructure is more dependent on the criterion of culture, and compared to strategy and 
leadership, culture is more dependent on infrastructure. The results also showed that 
compared to infrastructure, culture is more dependent on strategy and leadership. Criteria’s 
interdependencies can be seen in table 9.

Tab. 9 Dependence of the three criteria

Culture Strategy and Leadership Infrastructure
Culture 1 1 1 0.471 0.540 0.633 0.448 0.545 0.648

Strategy and Leadership 0.380 0.460 0.543 1 1 1 0.382 0.454 0.552
Infrastructure 0.457 0.539 0.653 0.391 0.459 0.526 1 1 1

In general, based on the data analysis, it can be stated that: the “culture” was known as 
the most important criterion. And analyses indicate that from among the three considered 
sub-criteria, “knowledge-based culture” is the most important one, and “organizational 
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culture” and “culture of creating and sharing knowledge” are of secondary importance. Also 
“infrastructure” has had a significant impact, and among its sub-criteria “IT infrastructure”, 
“knowledge infrastructure” and “organizational infrastructure” are the most effective ones 
respectively. Studies show that “strategy and leadership” is as important and effective as 
“infrastructure”, in its sub-criteria, “top management support” is the most important one, and 
“KM strategy” and “organizational strategy” are of secondary importance.

In general, since the businesses face with financial and time constraints, identify and 
prioritize the CSFs can help them in the management of limited resources, the emergency 
planning, prioritization and setting up KM activities. Since different CSFs influence on the 
success of KM and devote attention to technologies or other case alone cannot make a profit 
from the benefits of KM for businesses. Based on the research findings, we are proposed to 
organizations that are attempting to implement KM, Focus on the proposed CSFs will be on
their agenda.

Generally in recent years, researches in relation to KM have been carried out, as you will 
see, in most of them the three criteria “culture”, “infrastructure” and “leadership and strategy” 
have been investigated, and they have considerably important that are consistent with the 
following findings.

Fig. 3 CSFs according to their importance
Fazli and Alishahi (2010) reviewed the relationship between organizational factors, i.e. 

strategy, structure, culture and performance through KM. And they realized the impact of 
culture and strategy on performance and KM. Valmohammad’s (2010) investigated CSFs of 
KM in SMEs, and prioritized the criteria as follows: “management leadership and support”, 
“organizational culture”, “KM strategy”, “processes and activities”, “human resource 
management”, “organizational infrastructure”, “performance measurement”, “training and 
education”, “IT”, “rewarding and motivation” and “benchmarking”.  In this study, factors: 
“management leadership and support”, “organizational culture”, “KM strategy” and 
“organizational infrastructure” are discussed which are the same as the criteria in this 
research, and the results show that the importance of these criteria in Valmohammadi’s 
research is exactly the same as this research.

Also Toloie-Eshlaghy and Akbari-Yusefvand investigated CSFs of applied KM in small 
and medium enterprises. in their study, 26 factors were identified, some of them are as 
follows: “support and commitment”, “knowledge sharing meeting”, “determining a 
perspective, strategy and KM purposes” and “flexibility and organizational structure” after 
being prioritized with ANP, they were ranked as first, second, tenth and twenty-fourth 
respectively, the order of importance of “support and commitment”, “KM strategy” and 
“organizational structure” is like this research. 

Also Yazdani et al. in another research studied three CSFs of KM in the organization, 
that results indicate that “culture, technology and structure” are the most important factors 
respectively. Khatibian et al. (2010) investigated KM maturity level in organizations, and 
identified 8 factors and estimated the extent they affect the rate of 8 parameters of “IT”, 
“strategy”, “human resources”, “process”, “culture”, “leadership”, “evaluation”. Chan Ede and 
Mohamed investigated the relationship between KM enablers in Hong Kong Construction 

0
0,1
0,2
0,3
0,4
0,5
0,6 0.56 0.51 0.49

0.44 0.43 0.400.38 0.37
0.31

0.18 0.17 0.16
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organizations and identified seven factors: “leadership”, “strategy”, “organizational culture”, 
“business processes”, “people”, “business innovation” and “technology” which were 
recognized as the most influential and least dependence respectively. In this study, influence 
of “strategy”, “leadership” is detected over “organizational culture”.

Also Wong and Aspinwall investigated 11 important factors for KM adoption in SME and 
as following: “management leadership and support”, “organizational culture”, “strategy and 
purpose”, “resources”, “processes and activities”, “training and education”, “human resource 
management”, “IT”, “motivational aids”, “organizational infrastructure”, “measurement”. In this 
study, as well as this research the importance of “culture”, “strategy” and “organizational 
infrastructure” is equal of this but opposite this research “management support” is more 
important than “culture”. Allameh et al. (2011) investigated the impact of KM enablers on KM 
processes by three criteria: technology, structure and organizational culture, and found a 
significant effect of technology and organizational culture on KM processes. Also Heaidari et 
al. studied 10 CSFs in KM implementation and ranked them as follows: “culture, senior 
managers, teamwork, empowerment, performance measurement, training, involvement, 
information system, benchmarking, knowledge structure”, like this research, the three criteria 
of culture, senior managers and knowledge structure are the most important ones 
respectively.
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Complexity and timing of technological innovation in small 
and medium enterprises and their relationship to external 

communication and organizational activities.

Erind HOTI1

Abstract:

Because of the vagueness associated to the term “innovation” and “innovativeness”, this 
papers tries to put some clarity on these terms from a technological perspective. It focuses at 
small and medium enterprises (SMEs) by trying to determine whether there is a relationship 
between the external communications of the firm and the complexity of technological 
innovation by differentiating between radical and incremental innovations. It looks also for 
relationships between organizational activities and the timing of technological innovations 
through determining whether these activities lead to planned or incidental innovations. We 
also find that most investigated SMEs do not have an organizational culture that favours 
technological innovation, often because of a lack of qualified and experienced personnel that 
sometimes show poor technical skills. The empirical investigation is carried out in an 
emerging market context such as Albania.

Key words: SMEs, technology innovation, collaboration, emerging market economy 

Introduction 

Micro, small and medium enterprises play a central role in the European economy, being 
an essential source of jobs, entrepreneurial spirit and innovation in the EU and are thus 
crucial for fostering competitiveness and employment. Being aware of the contribution of 
SMEs to the whole economy as an important source of job creation and employment, it 
becomes imperative to improve their performance and competitiveness. The ability to be 
innovative helps SMEs to achieve and sustain competitive advantage. Small business have 
been slow in adopting technological innovations when compared to large businesses. It is the 
restricted resources controlled by SMEs, commonly referred to as “resource poverty” (Thong 
et. al., 1981), (Welsh & White, 1981) that is the major differentiator between SMEs and large 
organizations. Compared to large organizations, SMEs are relatively weaker at various levels 
(i.e. organizational, managerial, technological, individual and environmental).Large 
businesses have more resources and greater economies of scale (Thong, 1999), (Kuan and 
Chau, 2001), (Zhu et. al., 2003). This paper adds to the technology and innovation 
management literature by providing insights on how different innovation activities could 
enhance innovation performance by focusing on relationships of causes and effects. It also 
contributes to the small business management literature by adding to the body of knowledge 
on technological innovation adaption and utilization from SMEs and the deriving benefits.

1 European University of Tirana, Albania; erind_hoti@yahoo.com
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Literature review: defining technological innovation adaption and its 
characteristics

In this paper we use the technological innovation literature as a theoretical reference. 
Research indicates that technologically innovative companies may outperform their 
competitors (Geroski et. al., 1993). Technological innovation has been subject of extensive 
theoretical and empirical studies and is now widely acknowledged as an important 
determinant of sustained superior performance (Blundell et. al, 1999).

An innovation is an idea, practice, or object that is perceived as new by an individual or
other unit of adaption (Rogers, 1983). For example, an innovation in information systems, 
does not refer only to a technology renewal, but it refers also to renewal in terms of thought 
and action (Thong, 1999).

A review of this literature from OECD reveals that the study on technological innovations 
best seizures the essence of innovations.  As stated from Garcia and Calantone (2002), 
there is a lack of standard definition of technological innovation. We rely in this work on the 
OECD definitions of technology and technological innovation which states that technology 
can be understood as a complex of knowledge, routines, skills, competence, equipment and 
engineering practice that are necessary for producing a product or service. A new product 
requires a change in the underlying technology. Technological innovation occurs when new 
or changed products are introduced to the market, or when a new or changed process is 
used in the commercial production. The innovation process is the combination of different 
activities such as design, research, market investigation, tooling up and management, 
needed to develop an innovative product or production process (OECD, 1992).

‘Innovation’ is considered as an iterative process initiated by the perception of a new 
market and/or new service opportunity for a technology-based invention that lead to 
production, development and marketing tasks, striving for the commercial success of the
invention (OECD, 1991). This definition addresses two important distinctions: At one hand 
the ‘innovation’ process comprises the technological development of an invention combined 
with the market introduction of that invention to end-users through adoption and diffusion 
(Abernathy & Clark 1985). At the other hand it states that the innovation process is iterative 
in nature and thus, automatically including the first introduction of a new innovation and the 
reintroduction of an improved innovation (Ali & Krapfel, 1995). The iterative process in itself 
implies varying degrees of innovativeness by making necessary a typology which describes 
different types of innovations (Garcia & Calantone, 2002). However, as evidenced during the 
literature review process, it is difficult to produce a universally applicable model of the 
determinants of technological innovation. That is because of the differences that exist among 
diverse industrial sectors and geographical regions which are very hard to quantify or 
exclude.

We rely here on a working ‘portfolio model’ developed by Souitaris (2003) to identify 
potential determinant variables that proved to be helpful in determining external 
communication activities of SMEs and other variables which describe the organizational 
context  within the firm, in which a technological innovation takes place.

Complexity: Radical, incremental, planned and incidental innovations

Recent literature points out the importance of categorizing innovations into radical and 
incremental. However, ‘radical’ and ‘incremental’ are dependent from whose perspective 
innovativeness is being evaluated, hence the definition varies. “At present, the literature does 
not contain a measure of the radicalness of innovations, even though this is a critical variable 
in the field of innovation and new products” (Chandy & Tellis, 2000).

There exists no consistent delineation on what is considered as ‘low’, ‘moderate’ or ‘high’ 
degree of innovativeness and if that correlates to the categorizations of ‘incremental’, ‘really 
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new’ or ‘radical’ innovations or some other typology. An innovation being termed ‘really new’ 
by one researcher is termed ‘radical’ or ‘discontinuous’ by another one. 

According to Dewar and Dutton (1986), incremental innovations encompass minor 
improvements or simple changes in current technology. Contrary to that, radical innovations 
represent fundamental and revolutionary changes in technology. Utterback and Abernathy 
(1975) declare that the iterative nature of innovation results in different innovation types, 
typically called ‘radical innovations’ for products at the early stages of diffusion and adoption 
and ‘incremental innovations’ at the advanced stages of the product life cycle. Innovations do 
not occur just during the production development phases, but may also occur during the 
diffusion process through which a product or process undergoes continual improvements and 
upgrades. “Diffusion is seldom, if ever, a simple process of replication by unimaginative 
imitators” (Garcia and Calantone, 2002). A firm’s ability to develop products that are new to 
the world or industry are considered radical innovation, while the ability to develop products 
that are new to the firm are claimed as incremental innovation. Certain innovation activities 
may have stronger positive influence on radical rather than incremental innovative 
performance and vice versa (Faems, Van Looy, and Debackere 2005; Pittaway et al. 2004; 
Ragatz, Handfield, and Scannell 1997). Ettlie et al. (1984) found that, while ‘incremental’ 
innovation may be enhanced by a decentralized structure, ‘radical’ innovations require a 
more centralized structure with particular emphasis on decision-making and higher level top 
management support and involvement. Another differentiation can also be made based on 
the way in which an innovation takes place by distinguishing between planned and incidental 
innovations. The former are carried out according to plan from the business side, which aims 
to control the market through the innovation, while the later occur as a specific reaction of a 
business to a new market demand. Examples of application of both approaches can be 
found in the adoption of new information systems. In this study we will address factors that 
lead to radical or incremental and planned or incidental innovations.

Influencing factors of technological innovation adoption related to external 
communications

SMEs are usually at a disadvantage when it comes to intangible resources, as they have 
access to a smaller range of knowledge and human capital skills, thus they rely more heavily 
on external knowledge networks as an input to innovation than do large firms (Rogers, 2004). 
As found in the literature, acquisition and scanning of information has a positive influence on 
the rate of innovation (Tidd et al., 1997). Communication with the firms’ stakeholders takes 
place by organizing personal meetings with customers, panel discussions, postal or 
telephone feedback and communicating with suppliers of machinery and equipment (Chiesa 
et al., 1996) and they positively influence innovation. Small firms seem to have potentially 
more to gain from innovative partnerships than larger firms, the very success of SMEs vis-à-
vis their larger competitors may be due to their ability to use external networks more 
efficiently (Nooteboom, 1994; Rothwell and Dodgson, 1994).

Factors related to the collection and scanning of information result from contacts to public 
agencies or other firms, memberships in professional associations, subscription to scientific 
or trade journals (Khan & Manopichetwattana, 1989), searching new technologies by using 
research databases or simply through monitoring the activities of competitors. These 
measures can help discover great useful and critical information (Chiesa et al., 1996) which 
would further lead to innovations. Other important determinants of innovation are also co-
operations with third parties such as universities and research institutions, public and private 
consultants, establishing of joint ventures with other firms or licensing and absorbing of 
public technology funds (Souitaris, V. 2003), etc.

Influencing factors of technological innovation adoption related the organizational 
context

From an organizational point of view, factors contributing to innovation are considered to be 
the technical competencies such as the intensity of R&D (Duchesneau et al., 1979; Ettlie et
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al., 1984) and the intensity of quality control (Rothwell, 1992; Zairi, 1996). Effective marketing 
programs (Cooper 1984, Maidique & Zinger 1984; Veryzer 2003) as well as an educated and 
technically qualified personnel (so called “technocrats”) are also found to have a positive 
attitude towards innovation. As suggested by Miller & Friesen, (1984) these highly educated 
people come up with more than average ideas. Experienced personnel with varied 
background was also found to be more open towards innovation and willing to suggest and 
implement new ideas. Hage & Aiken (1970) as well as Dewar & Dutton (1986) found that the 
level of professional training contributes to the “knowledge depth” leading to innovation. On 
the job professional training offered to engineers and managers and the technical training 
offered to the production employees was also linked to innovation by many authors (Nejad, 
1997; Swan & Newell, 1995). Further authors such as Felberg & DeMarco (1992), Twiss 
(1992) and Chiesa et al. (1996) consider the generating of new ideas by firms employees as 
able to increase firm’s innovation potential. Therefore for employees to encourage such 
attitude, some sort of incentives become necessary. The issues mentioned here are not 
supposed to be exhaustive, because factors leading to innovation may also change over 
time. For the purpose of our study we rely however in the above mentioned factors and try to 
analyse their contribution in the innovation process (Souitaris, V. 2003).

Methodology and findings
In this study we include micro enterprises in the term SME. Detailed information on definition 
and classification of SMEs can be found in the appendix. The empirical investigation was 
carried out in an emerging market nation such as Albania. 
A questionnaire was sent to SMEs operating in the tertiary (service) sector such as tourism, 
ICT, bars and restaurants. As stated by Yin (2003) the communication between the 
researcher and the contacted person should not be necessarily face to face. Depending on 
the situation, the context, limitations and the different objectives, it can take place by other 
means such as by post, e-mail, phone, audio and video chat (e.g. through Skype), social 
network platforms etc. We preferred to make phone calls, distribute the questionnaire 
through e-mail and social networks or handing it personally. At the end we were able to 
collect 108 correctly filled questionnaires which we could statistically evaluate. We use SPSS 
to perform the Chi-Square test of independence.

The findings of the literature review which aimed at identifying the determinants of 
technological innovation can be also retrieved from the the contingency tables for the Chi-
Square test found in the appendix. We perform the Chi-Square test in order to determine:

1. Whether there is evidence of a relationship between the chosen external 
communication and the complexity of technological innovation (radical or incremental) in 
small and medium enterprises (SMEs)

We determine the H_0 and H_1 hypothesis as follows:

H_0: for the interviewed population of SMEs, there is no evidence of a relationship 
between external communication activities and complexity of technological innovation

H_1: for the interviewed population of SMEs, There is a strong evidence of a 
relationship between external communication activities and complexity of 
technological innovation

After calculating the Chi Square test in SPSS we find  a value of 18.652, and a probability of 
(0.005) for 6 degrees of freedom, which is smaller than the p-value (0.05), as a result the null 
hypothesis can be rejected and the alternative hypothesis accepted. It can be stated that 
there is strong evidence of a relationship between external communication activities and 
complexity of technological innovation

Tab. 1 Results of test on relationship between external communication activities and
complexity of innovations
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Furthermore we perform another Chi-Square test in order to determine whether there is 
evidence of a relationship between organizational activities and the timing of technological 
innovations in small and medium enterprises (SMEs). The results of the Chi-Square test are 
illustrated below:

Chi-Square Tests

Value df Asymp. Sig. 

(2-sided)

Exact Sig. 

(2-sided)

Exact Sig. 

(1-sided)

Point 

Probability

Pearson Chi-Square 14.106a 3 .003 .003

Likelihood Ratio 14.272 3 .003 .003

Fisher's Exact Test 14.096 .003

Linear-by-Linear 

Association
3.758b 1 .053 .056 .029 .006

N of Valid Cases 300

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 31.42.

b. The standardized statistic is -1.939.

We determine the H_0 and H_1 hypothesis as follows:

H_0: for the interviewed population of SMEs, there is no evidence of a relationship 
between organizational activities and timing (planned or incidental) of technological 
innovation

H_1: for the interviewed population of SMEs, There is a strong evidence of a 
relationship between organizational activities and timing of technological innovation

After calculating the Chi Square test in SPSS we find a Chi Square value of 14.106 and a 
probability of (0.003) for 3 degrees of freedom, which is smaller than the p-value (0.05), as a 
result the null hypothesis can be rejected and the alternative hypothesis accepted. It can be 
stated that there is strong evidence of a relationship between organizational activities and 
timing of technological innovation

Chi-Square Tests

Value df Asymp. Sig. 

(2-sided)

Exact Sig. 

(2-sided)

Exact Sig. 

(1-sided)

Point 

Probability

Pearson Chi-Square 18.652a 6 .005 .004

Likelihood Ratio 18.928 6 .004 .005

Fisher's Exact Test 18.492 .005

Linear-by-Linear Association .015b 1 .904 .925 .464 .025

N of Valid Cases 283

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 7.75.

b. The standardized statistic is -.121.
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Conclusions:
This study contributes to the small business management literature by adding to the body on 
knowledge on how SMEs can benefit from adapting and utilizing technological innovation as
well as to the technology and innovation management literature by providing new insights on 
how activities related to technological innovation could enhance innovation performance of 
SMEs in an emerging market nation. Based on the results of the analysis it can be stated out 
that for the observed SMEs there is strong evidence of a relationship between external 
communication activities and complexity of technological innovation and at the same time a 
strong evidence of a relationship between organizational activities and timing of technological 
innovation. This confirms the relevance of organizational activities as well as activities related 
to external communications. However, it should be pointed out that SME managers of 
investigated SMEs lack knowledge of technological innovation and measures which favour 
its adaption, by at the same time showing poor technical skills.
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Appendix: SME definition in EU and Albania
According to the EU definition of 2003, an enterprise is “any entity engaged in an economic activity, irrespective of 
its legal norm”. The focus being laid on the economic activity rather than the legal form (European Union, 2003). 
There are three criteria which determine whether an enterprise is classified as a micro, small or medium 
enterprise. These criteria are the staff headcount, annual turnover and balance sheet. An enterprise should meet 
the staff headcount threshold, but it can choose between meeting the balance sheet ceiling or the turnover 
without falling in a different category (European Union, 2003).

Table: Enterprise classification in the European Union

Source: Adapted based on EU data from 2003 (European Union 2003, p.14)

According to the latest changes (2008) in the law no. 8957 of 2002 “on small and medium enterprises”, in Albania, 
the category of micro, small and medium enterprises consists of enterprises which employ fewer than 250 
persons and which have an annual turnover and/or an annual balance sheet total not exceeding 250 million ALL. 
Medium enterprises employ 50 to 249 persons. A small enterprise is defined as an enterprise which employs 
fewer than 50 persons (10 to 49 persons) and whose annual turnover and/or annual balance sheet total does not 
exceed 50 million ALL. A micro enterprise is defined as an enterprise which employs fewer than 10 persons (0 to 
9 persons) and whose annual turnover and/or annual balance sheet total does not exceed 10 million ALL 
(European Union, 2012a).

Chi-Square Crosstabulation tables

External Communications * Complexity of Innovation Crosstabulation

Complexity of Innovation Total

Radical Incremental

External 
Communications

Acquiring information 
from public agencies & 
absorbing technology 
funds

Count 11 6 17

Std. Residual 1.2 -1.1

Exchanging information 
with other domestic firms

Count 23 42 65

Std. Residual -1.2 1.1

International contacts
Count 12 23 35

Std. Residual -1.0 .9

Attendance of trade fairs
Count 45 28 73

Std. Residual 2.0 -1.9

Monitoring the 
competitors

Count 6 17 23

Std. Residual -1.4 1.3

Universities and research 
institutions

Count 10 9 19

Std. Residual .5 -.4

Public and private 
technology consultants

Count 22 29 51

Std. Residual -.3 .2

Total Count 129 154 283

Enterprise category
Headcount: 

Annual Work Unit (AWU)
Annual turnover or 

Annual balance 
sheet total

Medium-sized < 250 or 

Small < 50 or 

Micro < 10 or 
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Organizational Competencies * Timing of innovation Crosstabulation

Timing of innovation Total

Planned Incidental

Organizational 

Competencies

Incentives to employees to 

encourage new ideas

Count 28 52 80

Std. Residual -2.1 2.1

Intensity of training of 

management

Count 41 24 65

Std. Residual 1.3 -1.3

Proportion of staff with a 

university degree

Count 39 26 65

Std. Residual .9 -1.0

Intensity of R&D
Count 47 43 90

Std. Residual .1 -.1

Total Count 155 145 300
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Interregional Cooperation between EU and Mercosur: The Prospect of a Free 
Trade Agreement?
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Abstract

The article focuses on interregional collaboration between the European Union and Mercosur 
in the area of trade. Despite the long-term contact and negotiations these two regional 
integrations were so far unable to reach an agreement on free trade. The authors aim to 
analyse the evolution of mutual relations. The focus shall be paid to the current negotiations,
and to the identification of the key challenges the partners would have to overcome to 
establish a fully-fledged free trade area between them.

Key words: 

European Union, Mercosur, trade liberalization, interregionalism

Introduction

This article focuses on EU-Mercosur trade relations as an example of trans-Atlantic 
interregionalism. Although the progress of deepening mutual cooperation in Southern Cone 
of Latin America is rather slow, Mercosur can be currently perceived as the most functioning 
integration process in Latin American region. It is also a regional integration movement that 
contains Brazil, a country that will potentially play ever more important role in the 
international system. Further motivation to study EU-Mercosur negotiations is the fact that it 
is one of the rare examples of two highly institutionalized blocs negotiating with each other.

Although there are many layers of mutual relations between EU and Mercosur and we do not 
want to underestimate e.g. democratic governance, now being more important than ever 
given the problematic situation in Venezuela, the article focuses mainly on trade relations as 
these present a very interesting area for a study. Mutual trade talks are being held for 15
years already with no significant outcome so far. The aim of this article is thus to identify the 
key problems in mutual trade talks on both EU and Mercosur side, as there seems to be an 
interesting mixture of trade liberalism and protectionism at both sides.

The article will be based on the theory of interregionalism that concentrates on the form and 
content of cooperation between integration processes existing in different parts of the world.
The key concern is thus region to region relations and their prospects, but given the very 
specific position of Brazil that is by far the largest and most important member of Mercosur 
grouping, large part of the paper simply has to be concentrated on EU-Brazil relations, as the 
mutual relations affect heavily the environment in EU-Mercosur relations. The emphasis is 
important also due the extent of Brazilian market and agricultural production.

The main emphasis of the article is on the current round of negotiations that started in 2010. 
Yet, historical overview of mutual relations of the EU and Mercosur will be provided to put the 
current talks into a broader perspective, and to show that the problems in the current round 
of talks are long-lasting.
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Interregionalism in external relations of the EU

Regional cooperation is an important feature of nowadays international relation. In the past 
few decades many regional integration projects were started all around the globe and has 
shaped the cooperation not only within the regions, but also between them. And in the last 
two decades, the proliferation of regionalism led to the state that nowadays we have a large 
network of interregional relations covering most countries in the world (Hänggi et col. 2005).

Although the study of interregionalism is still a new branch inside the international relations 
discipline, it already has quite a number of literature. Large part of the theories would be 
concentrated on EU as an actor, as the EU’s interregional relations are both deepest and 
historically longest. The most important text on this subject would be written by Hänggi
(2005), Soderbaum and Van Landerhove (2006), Doidge (2011) and lately Baert, Scaramagli
and Soderbaum (2014), but the literature is already much more numerous.

Interregionalism can have various forms based on the actors included (see Hänggi 2000). 
For the purposes of this paper, the adequate form is the cooperation between two regional 
international organizations – one traditional with history more than 50 years and strong 
relations to most of the globe – the EU, and one still relatively new, established in early 
1990s during the first wave of the so called “new regionalism”.

One of the important reasons why different regional groupings are trying to cooperate in 
trade issues on an interregional level is the long-term inability to reach an agreement on 
global institutional level – in the World Trade Orgaization (WTO). Aggarwal and Fogarthy 
identified this trend already in 2004 (Agarwal – Fogarthy 2004: 207-211) but with the 
frustration of many international actors from the nowhere-going Doha Round of WTO talks 
this tendency is more visible as more and more bilateral or bi-regional FTAs are being 
signed. 

Hardacre (2008: 36-43) presents a number of motivation for states or regional groupings to 
sign an FTA. For the purpose of this paper we find the realist tradition as most suitable. For
realists, the main aim of interregional cooperation is to gain new markets or at least keep its 
share vis-a-vis other actors that are entering the region and balance their economic influence 
there. At the same time we are aware that liberal institutional approach could be applied to 
other parts of mutual relations of EU and Mercosur in general, as there were the evident 
signs of inter-institutional cooperation outside the framework of trade. At the same time, the 
EU served as an example for Southern Cone integration. As trade is the main concern of this 
paper, we remain with the realist tradition.

As for the Latin American region, the EU already signed FTA treaties with a number of 
partners. Chile was the first country to sign association agreement with EU in 2002, followed 
by Mexico, Central American countries, and most recently Peru and Colombia.

EU-Mercosur relations in 1990s: Setting up mutual cooperation

Since Mercosur was established by the Treaty of Asunción in 1991, the EU started 
cooperation with this regional grouping, actively supporting cooperation of Southern Cone 
countries. One of the proofs of engagement of the EU in Mercosur is the fact that Inter-
Institutional Agreement was signed quite fast after Mercosur cooperation started. Exporting 
its own model of integration and creating new alliances were goals the EU sought next to the 
conquering of the new markets (Santander 2002: 495)

In 1995 both parties signed Interregional Framework Agreement (EMIFCA). Year before, in 
1994 the European Union suggested establishing of an association agreement whose main 
part is the free trade agreement (Hardacre 2008: 228-229). One of the reasons why Europe 

345



wanted to establish a FTA was on-going attempt to establish a hemispherical FTA in 
Americas, proposed by the United States in 1994. The EU was afraid of further loosing 
impact in the region due to the possible success of the project (Valle 2008: 11), a trend that 
was already happening in the 1990s in the trade area (Turco 2005: 8).

In 1995, the European Union presented 25% of the total exports of the Mercosur countries 
(Arenas 2002: 5). The EU was thus the largest export market for Mercosur, although its 
importance steadily decreased during the 1990s. 

EU-Mercosur relations after 2000: First round of free trade talks

Year 2000 would present an important step in mutual trade relations as the negotiations of 
free trade area between the two blocks started. The progress was very slow due to the road 
blocks on both sides. The economic crisis in Argentine in 2001 had a negative impact on the 
talks, as well as the preparation for the large enlargement of the EU in 2004 when ten 
diverse countries joined and the EU needed to consolidate (Paczkowski 2015).

There was also evident disagreement on behalf of agricultural trade between the two blocs, 
with Mercosur and mainly Brazil pushing for access to EU market and the EU unwilling to 
limit its common agricultural policy. At the same time, limited offers from Mercosur in the area 
of manufactured goods were unacceptable for the EU.

Mercosur did not form a cohesive bloc during the negotiations, with minor countries 
(Paraguay and Uruguay) being much more open to finish the talks than the larger ones. 
There was also impact of the multilateral level, where EU and Brazil were direct opponents in 
the area of agricultural trade liberalization during the Doha Round.

In 2004 the talks were still not concluded and the insufficient will was visible between the 
partners. The fact that there was no agreement after four years of talks was a “cold shower” 
for both sides and also for their industrial circles that supported the FTA (Tomazini 2012: 13).
The frustration led both partners to put less emphasis on further negotiations and since 2004 
the talks were stalled. The global economic crisis starting in 2007/2008 further limited the 
importance of interregional cooperation, as especially Europe was hit hard by the crisis and 
concentrated primarily on its internal economic problems.

EU-Brazil-Mercosur trade relations since 2010: Negotiating again?

Negotiations between EU and Mercosur started to be more intense since 2010, when the 
discussions about the EU-MERCOSUR free trade agreement were revived after six years of 
break. On the ground of WTO the EU-Brazil trade relationship was influenced by the Eight
and Ninth Ministerial Conferences held within the Doha Development Agenda. The main 
point of focus of the Eight Ministerial conference (2011) was to revive the attitude towards 
the process of negotiations. The most important is to find the areas of cooperation, where 
members could reach an agreement earlier than in the others areas. The Ninth Ministerial 
Conference was held in Bali in 2013. This conference was focused on agriculture and five 
main texts were adopted, concentrated mainly on general services, public stockholding for 
security purposes, tariff rate quota administration, export subsidies, other measures with 
similar effects and market access for cotton products (Massot 2015).

In October 2011 the 5th EU-Brazil Summit was held. Main discussed topics were 
innovations, financial services, investment opportunities, climate change and energy, 
sustainable growth and jobs (Secretariat EUBrasil, 2011). Due to the problems of Eurozone 
and global economic problems the 5th summit was focused mainly on economic area and 
business cooperation. Brazil and EU are mutually very important trading partners. EU is 
largest trading partner for Brazil as well as for Mercosur and Brazil is 10th top trading partner 
for EU in the world (European Commission, 2015). Besides most of the agricultural products, 
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iron and minerals within the EU are imported from Brazil. Figure 1 shows total goods trade 
between EU and Brazil for the period 2010-2014. 

Figure 1:  EU total goods trade with Brazil (million €)
Source of data: European Commission, Directorate-General for Trade, 2015 

In 2010 and 2011 total goods trade between EU and Brazil was increasing with the highest 
value of €77.11 billion in 2012. Since 2012 the value of trade declines due to falling 
commodity prices. European Union´s imports from Brazil were highest in 2011, with the value 
of €39.1 billion and lowest in 2014 with the value of €31.16 billion. Import is dominated by 
agro-industry goods, which covers more than half of the overall imports, mineral products, 
wood, paper and chemical products (Interel, 2014, p. 1). 

Export from the EU to Brazil was growing since 2010 till 2013, with the highest value 
€39.88 billion in 2013. The main export articles are machinery and appliances, chemicals, 
transport equipment, base metals and minerals. Due to the decreasing imports from Brazil 
and falling commodity prices the trade balance was shifted for the first time since 1999 into 
negative value for Brazil in the period from 2012-2014 (Interel, 2014, p. 1). 

In case of services the annual average growth of the imports of EU was 3 % and of the 
exports 13.7 % for the period 2010-2013 (European Commission, 2015). The most traded 
services are travel, transportation, royalties and licence fees and other trade-related services 
(Allen, 2014, p. 3). EU is also the biggest foreign investor in many sectors of the Brazilian 
economy as well (Interel, 2014, p. 1).

At the 5th EU-Brazil Summit in 2011 in the economic and business sphere the EU and 
Brazil committed to strengthen the cooperation on the Doha Development Round, to foster 
trade flows in agriculture and industrial goods and services. They agreed to reinforce their
economic partnership trough the exchange of information important for public and private 
investments on both sides, sharing of information within the public procurement policies and 
by dialogues within the investment and trade, industry and regulatory and finally tourism, 
financial services and informational society. Above that they decided to promote innovations, 
competitiveness, economic growth and policies for creating jobs (Council of the European 
Union, 2011, p. 12). 

As Brazil is the main economy of Mercosur the 5th EU-Brazil Business Summit discussed 
the advantages of the forthcoming EU-MERCOSUR free trade agreement (FTA). Also the 
problematic points were debated, because deepening of economic cooperation is limited by 
the Brazilian trade protectionism and also European subsidies for farmers and protective 
measures within agriculture Although agricultural protection interests are 
concentrated in few states of the EU, top EU politicians are evidently not ready to give up 
strong support for this area, although from the overall trade exchange point of view this 
sector is rather tiny (Messerlin 2013: 3).
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In 2012 the process of negotiations were delayed due to the problems inside Mercosur 
and also suspension of Paraguay from Mercosur. At the beginning of 2013 the 6th EU-Brazil 
Summit was held. Throughout this summit outcomes of the previous summit were evaluated.
The emphasis was put on the success of the dialogues in more than 30 areas and continuing 
of the expansion of Brazilian investment in EU, because Brazil became the 5th largest 
investor at the beggining of 2013. During the summit perceptible progress in the normative 
part of the EU-MERCOSUR agreement was achieved (EUBrasil, 2013).

The core of the 6th EU-Brazil Business Summit (2013) was to support the micro, small and 
medium enterprises, enhance of the contacts between business communities, cooperation in 
the multilateral and international economic forums, enabling the appropriate environment for 
investments, removing non-tariff barriers for trade and deepening of technology and 
innovation partnership. Furthermore the objective of the conclusion of EU-MERCOSUR 
agreement was discussed. In the area of cooperation in the multilateral and international 
economic forums the stress was put on the group G20, where the coordination of 
macroeconomic policies should be improved and also on the cooperation with WTO,
because due to the economic crises different types of protectionism and barriers were 
increased. The bilateral trade liberalization is stuck on solving the EU-MECOSUR 
Association Agreement. For increasing trade flows they must remove the non-trade barriers, 
which are lowering trade flows between EU and Brazil. Therefore both sides agreed that 
some short term measures should be adopted. For the further negotiations about the EU-
MERCOSUR free trade agreement countries proposed dialogues between business 
communities for purpose of removing main differences and obstacles for its conclusion
(Secretariat EUBrasil, 2013). 

In 2013 the Brazilian taxes for the motor vehicles, computers and other industrial goods were 
increased. The EU requested consultations on the ground of WTO, since rising of import 
duties has a negative impact on EU exports to Brazil and provide prohibited support to 
Brazilian exporters (European Commission, 2013). This led to escalation of differences 
between EU and Mercosur and in 2014 the panel to rule on EU complaints was set up. This 
matter of protectionism of Brazil against goods from foreign countries and support of 
European farmers in EU is still slowing down the negotiations about free trade area (Soto, 
2014). Both sides are thus using a mixture of both liberal and protectionist policies (Dudek 
2012) that seems to be incompatible.   

Also position of Argentina to the free trade agreement and its protectionist practices remain 
as obstructions for the completion of the agreement. In 2013 the strategy of the double-track 
negotiating was discussed. This concept meant that under the Mercosur each member 
country could adopt liberalization commitments faster or slower pace. This idea was 
supported mainly by Brazil and Uruguay. During the year there was a need to decide if the 
Mercosur countries will introduce to EU the joint proposal or separate proposal for each
Mercosur country. In order to maintain regional stability Mercosur confirmed that all its 
members would participate in a single offer for EU, except Venezuela, which was still in the 
process of full integration into Mercosur (EUBrasil, 2013-2015).

At the beginning of 2014 the 7th EU-Brazil Summit and Business Summit took place. This 
summit deepened the previously discussed topics and both sides of the EU-MERCOSUR 
agreement agreed that they will exchange market access offers as this step is really vital for 
some progress in the negotiation (Council of the European Union, 2014).

In March 2014 EU and Brazil exchanged their tariff reduction schemes for removing barriers 
for agricultural and industrial goods and also for opening the market with services and
investments. Mercosur offered to liberalize 87% of trade flows with EU. But these
suggestions were insufficient and EU and Mercosur should come with more specific deals. In 
case of the EU, the better offer is needed especially in area of agriculture. It is considered 
that there is a complementarity between EU and Mercosur and thus both sides can benefit 
from the free trade agreement. According to Valor Econômico the trade between EU and 
Mercosur could be increased by €9 billion a year by the FTA. At the end of the year 2014 the 
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free trade agreement was still not completed and its accomplishment is the priority for Brazil 
for the year 2015 (EUBrasil, 2013-2015).

Conclusion

The attempts to establish free trade area between EU and Mercosur countries are long-
lasting and so are not near to any outcome. After the initial talks between 2000-2004, the 
talks were frozen for several years and were only re-opened in 2010, but as for now, they did 
not lead to at least partial conclusion.

The key blocking stone for reaching an agreement are the incompabilities of strategic 
interests on both sides of the Atlantic. Currently the mutual interests in protection of the 
areas that are crucial for the partners – manufactured goods in the case of Brazil, and
agricultural products in the case of the EU – leave little space for achieving fully-fledged FTA.
Protectionism in two large economies of Mercosur – Brazil and Argentina is generally quite 
high and with the current economic problems the countries are undergoing it does not seem 
this will change in the near future.

The inability to find an agreement between the two blocs can be also tied to the multilateral 
level where both sides face up to the same problem. Brazil, as a large agricultural producer, 
is the most sound proponent of international liberalization of agriculture trade during the 
WTO Doha Round. The EU, with its protective common agricultural policy, opposes the idea 
while pushing for further liberalization in manufactured goods.

So far it seems the interregional level that is currently used by many actors as a substitute for 
non-functioning multilateral platform does not work in the case of EU-Mercosur trade 
liberalization. With the road blocks being identical at both levels we might conclude that it will 
be extremely difficult to reach an agreement on interregional level without prior consensus on 
agriculture inside of the WTO.

Literature:
Aggarwal, V. – Fogarty, E. (2004). EU Trade Strategies: Regionalism and Globalism,

Basingstoke, Palgrave Macmillan.
Allen, T. (2013). EU - Brazil Summit: A surplus of 5.5 bn euro in EU28 trade in goods with 

Brazil in the first nine months of 2013. Retrieved July 14, 2015,
from:http://europa.eu/rapid/press-release_STAT-14-27_en.pdf.

Arenas, M. (2002). Economic Relations of the European Union and Mercosur, from 
http://aei.pitt.edu/8095/1/mariela.pdf.

Baert, F. – Scaramagli, T. – Soderbaum, F. (2014). Intersecting Interregionalism: Regions, 
Global Governance and the EU, Berlin, Springer Verlag.

Council of the European Union. (2011). V European Union - Brazil Summit Joint Statement 
Brussels, 4 October, 2011. Retrieved July 14, 2015, from:
http://eeas.europa.eu/brazil/docs/2011_eu-brazil_summit_joint_statement_en.pdf.

Council of the European Union. (2014). 7th EU-Brazil Summit Brussels, 24 February 2014 
Joint Statement [online]. Retrieved July 21, 2015, from: http://www.consilium.europa.eu/ 
uedocs/cms_Data/docs/pressdata/en/ec/141145.pdf.

Doidge, M. (2011). The European Union and Interregionalism, Ashgate, London.
EUBrasil. (2013). VI EU-Brazil Summit – January 24, 2013 in Brasilia. 2 Retrieved July 19, 

2015, from: http://www.eubrasil.eu/en/2013/01/24/vi-eu-brazil-summit-january-24-2013-in-
brasilia/.

EUBrasil. (2013-2015). News Retrieved July 22, 2015, from: http://www.eubrasil.eu/
en/category/news/.

European Commission. (2013). EU requests WTO consultations over Brazil’s discriminatory 
taxes. Retrieved July 20, 2015, from: http://europa.eu/rapid/press-release_IP-13-
1272_en.htm.

349



European Commision. (2015). European Union, Trade in goods with Brazil. Retrieved July 9, 
2015, from: http://trade.ec.europa.eu/doclib/docs/2006/september/ tradoc_113359.pdf.

Hänggi, H, Roloff, R. and Rüland, J. (2005, eds.). Interregionalism and International 
Relations, London, Routledge.

Interel. (2014). The European Union-Brazil Trade Relationship: Prospects for an EU-
Mercosul Free Trade Agreement. Retrieved July 9, 2015, from:
http://www.interelgroup.com/files/8113/9479/7347/Mercosul_5.pdf.

Massot, A. (2015). The Doha round and agriculture. Retrieved July 13, 2015, from:
http://www.europarl.europa.eu/atyourservice/en/displayFtu.html?ftuId=FTU_5.2.8.html.

Messerlin, P. (2013): The Mercosur-EU Preferential Trade Agreement: A view from from 
Europe, CEPS Working Papers No. 377, February 2013, from: 
http://aei.pitt.edu/40233/1/WD_377_Messerlin_Mercosur-EU_Trade.pdf.

. (2011). . Retrieved July 17, 2015,
from:: http://www.mzv.cz/representation_brussels/cz/udalosti_a_media/ 
summit_eu_a_brazilie_se_soustredil_na.html.

Paczkowski, M. (2015). A Potential Accord: An EU-Mercosur Free Trade Agreement, from: 
http://www.coha.org/a-potential-accord-an-eu-mercosur-free-trade-agreement/.

Santander S. (2002). EU-Mercosur Interregionallsm: Facing Up to the South American Crisis 
and the Emerging Free Trade Area of the Americas, European Foreign Affairs Review, 
No. 7. pp. 491-505.

Secretariat EUBrasil. (2011). EU-Brazil Partnership Joint Business Declaration Brussels, 
Belgium – 4 October 2011. Retrieved July 17, 2015, from:
http://www.eubrasil.eu/en/2011/10/04/eu-brazil-partnership-joint-business-declaration-
brussels-belgium-%E2%80%93-4-october-2011/.

Secretariat EUBrasil. (2013). 6 th EU-Brazil Business Summit – Joint Business Declaration.
Retrieved July 20, 2015, from: http://www.eubrasil.eu/en/2013/01/ 24/6-th-eu-brazil-
business-summit-joint-business-declaration/.

Soderbaum, F. – Van Langerhove, L. (2006). The EU as a Global Player: The Politics of 
Interregionalism, Routledge, London.

Soto, A. (2014). EU steps up trade dispute with Brazil at WTO. Retrieved July 21, 2015,
from:http://www.reuters.com/article/2014/12/17/trade-brazil-eu-
idUSL1N0U113J20141217.

Tamazini, R. (2012). Understanding the Association Agreement between the EU and 
Mercosur: its structure, course of negotiations and the involvement of the business sector,
in Borges, M. (ed.) Mercosur – European Union Dialogue, Brasília, Apex-Brazil.

Turco, A. (2005). The EU-MERCOSUR Association Process. An Analysis of Bilateral Trade,
from: http://docs.dises.univpm.it/web/quaderni/pdf/224.pdf.

Valle, V. (2008). Interregionalism: A Case Study of the European Union and Mercosur,
GARNET Working Paper No: 51/08, from: 
https://www2.warwick.ac.uk/fac/soc/garnet/workingpapers/5108.pdf.

350



Competitiveness of Viniculture and Viticulture in Slovakia
 

Veronika HRDÁ1

 

 

Abstract
The Slovak Republic by accession the EU and endorsing the law 313/2009 (L. r.) on 

viniculture and viticulture, the wine production has become more interesting. The Slovak
wine industry is going through the interesting development. The intention of the paper was 
focused on the evaluation of competitiveness of the Slovak viniculture and viticulture.
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Introduction
The area of vineyards in the world reaches almost 7, 4 mil hectares. The European area 

of vineyards is almost 60%, 46% of which are in the EU. In Slovakia viniculture has noticed a 
substantial fall as in area as well in production recently. On the other hand still is growing the 
import of cheap wine, though the domestic producers also raise the export especially more 
qualitative wines. The wine makers see the main reason in raw stock shortness – grapes and
inappropriate system of subsidies.

A decrease of vineyard areas is a result of unfavorable economic situation in agri-
resort as a whole. A scarcity of sources for an intensive vine production causes a low 
production in most companies. The wine producers face several problems with the sales. 
Low prices of the producers are a proof that this resort is dropping behind.

The foreign agrarian trade in the Slovak Republic has been influenced by the accession to
the European Union when we endorsed all the rights and duties of the Common Agricultural 
Policy. There are specific rules for each agricultural commodity that result from the terms of
trade which are the basis of the Common Agricultural Policy of the EU. These rules are
connected with the price regulation, production support, production volume as well as import
and export stabilization of agricultural products. After the accession to the EU, the foreign 
market opened and Slovakia, together with other accessing European countries,  found
herself in a group of agricultural developed countries that had already adjusted to the rules of
the CAP.

 

 

1. Competitiveness
There is no exact, generally known and universally acceptable definition of this

expression even approaches to its explanation are various. The reason is that this
expression cannot be unambiguously defined. Therefore competitiveness is an expression 
which cannot be theoretically described.

From the previous definitions it is evident that the expression competitiveness cannot be
unambiguously determined. According to Blunck (2006) it is important to widen the research
of the competitiveness into the following levels:

 

company competitiveness – an ability of a company to provide products and services in
the same amount or quality or even more effectively and efficiently than relevant
competitors,

sector competitiveness – an ability of companies of a certain country to gain ongoing
(sustainable) success against foreign competitors without using substitution tools,
national competitiveness – an ability of citizens of a selected country to reach high and
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                                        growing standard of living.  
Within national economy a competitiveness is an ability of country‘s agriculture to be 

able to compete on rival markets.  
Within company competitiveness it is an ability to be able to take place on rival markets. 

Competitiveness means that a company sells its products for prices that cover the costs 
which enables the company to reproduce material and human resources.   

According to Elman (2004) the word competitiveness has its basis in an expression 
competitive. In the literature this word is defined as ability to compete. It is therefore 
understood as an ability of a certain subject to compete or rival on the market.  

Hargaš (2007) states, that understanding competitiveness is not always right and logical. 
It is mistaken to think that exports which are subsidized by some form of state help are really 
competitive. It is undeniable that these gain some advantage and subsidies can be helpful 
within the accession to foreign markets, on the other hand it is undeniable that subsidies in 
the production deform economic Exchange relations and the basis of competitiveness and, 
as Serenčeš (2005) states, increasing of competitiveness is only temporal and serves mainly 
to prolong the time period until the resort gives in for the competition.       

Schwab (2005) relates a definition of competitiveness to expression productivity. He 
defines competitiveness as a set of factors, policies and institutions that decide about the 
level of country’s productivity and they also determine the level of prosperity of a certain 
country. Productivity is an important key for the return on investment which determines the 
economy growth. The faster the country grows, the more it is competitive.   

1.1 Competitive and comparative advantage 

     Competitiveness is closely connected with comparative advantage. Comparative 
advantage theory was first defined by David Ricardo. This theory says that a country 
(economy) is specialized in production of products for which it achieves higher comparative 
advantage than a partner country. In my opinion, every country should specialize its 
production in products that can be produced for significantly lower costs and focus on sectors 
that dispose of comparative advantages. Comparative advantage is a theoretical expression 
of trade and optimal welfare on a perfect market. That means, in conditions of perfect market 
competition where there is no or minimum state intervention. Competitiveness is a real 
phenomenon whereas comparative advantage is not. The difference between these two 
expressions was defined by Freebain (1986), Frohberg and Hartmann (1997), Homolka 
(2001).   

According to the Ministry of Economy of the Slovak Republic (2009) innovative activities 
such as the results of research and development in general are similar in the EU as well as 
in Slovakia, and they propel the economy development, develop possibilities of future 
competitiveness in the form of new knowledge and increase effectiveness of economy. The 
states that invested more financial sources into these activities in the past are nowadays 
economically more developed and they multiply the effect which was put into science and 
technology. The Slovak Republic cannot go different way. We can say that the most 
successful competitive economies based their economic growth on innovative activity and by 
their level of technological development they are coming closer to the edge of technological 
possibilities, as Fifeková (2006) states. She also says that an ability of economy to increase 
its innovative efficiency is defined as a technological preparedness of the given economy. 
This preparedness consists of individual parts of technological development of the country: 

 
·  technological capacity (expenditures for science and research, technological 

openness, technological autonomy), 
·  qualitative factor supply (scientist and technicians, scientific – research institutes, 

scientific – technical cooperation, transfer technologies), 
·  government policy (support of science and research, technology acquisition). 
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1.2 Common organization of the market in wine  

     Annual report of APA (2008) describes support for restructuring and conversion of 
vineyards as follows: 
 

- concerns the variety transformation including re-grafting, re-location of vineyards 
      and improvement of techniques of administration of vineyards on the basis of  
      the Regulation of the Government of the Slovak Republic No. 185/2008, 
- The Ministry of Agriculture of the Slovak Republic worked out drafts of the 

Regulation of the Government of the Slovak Republic on conditions of granting 
supports for measures for vine. 

     Support for special use: 

               - is established for the use of grapes, must and concentrated grape must and 
rectified concentrated grape must produced in the Community for grape juice 
production and for use of concentrated grape must and rectified concentrated 
grape must to increase the natural alcoholic strength by volume of the wine 
products. 

     Obligatory by-products distillation  

- it means that wine producers are obliged to deliver marcs, wine and lees for 
distillation to the authorised distiller, 

- private storage of the table wines, grape must, concentrated grape must and 
rectified concentrated grape, 

- every producer who has the signed contract on storage with APA is entitled for the 
support in case of observing obligation of not put into circulation of the products 
subject to the contract.  
 

     Research Institute of Agricultural and Food Economics (2011) reports that as for 
products from the viticulture and winemaking sector there was support in the total amount 
of 4,652,561.83 € paid to the SR, of which 3,788,900.35 € was provided for measures for 
the restructuring and transformation of vineyards, 133,914.88 € was provided for harvest 
insurance support, 326,080.76 € was provided for support for investments in processing 
facilities, winemaking plants infrastructure and introducing wine in the market and 
403,665.84 € was provided for grubbing-up support. 

2 Objectives definition  
     The main objective of this paper is to evaluate competitiveness of viniculture and 
viticulture in Slovakia. To fulfill this objective we formed the following supporting goals:  

1. to identify and evaluate material, to measure competitiveness of viniculture and  
    viticulture in Slovakia and describe the results gained from these materials, 

      2. to identify material about viniculture and viticulture in the world, its development and  
          description, 
      3. to identify material about viniculture and viticulture from Slovakia, Hungary and the  
         Czech Republic and to analyze production parameters, 
  
3 Research design and Methodology 
     In the final thesis the following methods will be used. 
     Analysis helps us to distribute the whole into individual parts and therefore deeply 
penetrate into researched phenomenon and highlight its main parts and indicators that 
influence the given phenomenon.     

     Synthesis helps us to summarize the facts received from the analysis and elaborate 
recommendations to improve the future existence. By analysis and synthesis we quantify 
competitiveness of Slovak viniculture and viticulture.  
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     Comparison helps us to find out how the position of individual factors changed in a certain 
time and place and how the factor changed itself in general. Within the elaboration and 
assessment of received data we use an index analysis with which we evaluate individual 
development trends.  

 

3.1 Competitiveness Indicators 

· Comparative Price Level (CPL) 

                      CPL   = 
Pf

Pd

 
      

Pd- product price of a domestic producer in SR 

Pf- product price of foreign producers out of SR  

if: 

· CPL £  1,15 price competitiveness on a domestic market 
· CPL £  0,85 price competitiveness on a foreign market 

 

 

· Revealed Comparative Advantage 
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       x  - the value of export of „j“  commodity to selected country  
       m - the value of import of „j“  commodity from selected country 
       X  - the value of overall export of agricultural product to selected country  
       M - the value of overall import of agricultural product from selected country  
 

§ If the value of RCA is bigger than zero, the commodity has a comparative advantage.  
§ If the value of RCA is smaller than zero, the commodity has a comparative 

disadvantage.   
§ If the value of RCA equals zero, the commodity has neither comparative advantage 

nor comparative disadvantage.  
§ If the value of export of the given commodity equals zero, the selected country is 

clear importer (to mark it we use „I“ symbol). 
§ If the value of import of the given commodity equals zero, the given country is a clear 

exporter (to mark it we use „E“ symbol). 
§ If there was no trade with the commodity we use a symbol of „…“. 

 
 

4 The results and discussion 
4.1 Areas of vineyards 

The selected marketing information about the commodity of vine is given in the table 1 
and picture 1. According to RIAFE the vineyard area in 2014 in comparison with 2013 
decreased to 13 954 ha, that means by 521 ha. Under vines create 73, 3% of the whole 
vineyard area. From the table 1 and picture 1 it is evident that there are significant 
differences between registered vineyard areas and under vines. We can also see 
a considerable drop in the vineyard areas from the index change -14, 19%. As for the 
flattened vineyards the drop is –9, 49% and within under vines the drop is expressed by the 
index change of – 15, 8%.   
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Tab.1 Areas of vineyards [ha] 

Year 

Vineyards 

Sum Flattened  Under vines 

2009 16 262 4 118 12 145 

2010 15 903 4 059 11 844 

2011 15 722 5 742 9 980 

2012 14 876 5 282 9 594 

2013 14 475 5 249 9 225 

2014 13 954 3 727 10 226 
Index 

change  

-14,19 -9,49 -15,8 
[%] 

2014/2009 
Source: RIAFE, own calculation, 2014 

 

 

  Pic.1 Areas of vineyards [ha] 

Source: RIAFE, own calculation, 2014 

 
4.2 Wine consumption 

Table 2 and picture 2 show the wine consumption in liters in Slovakia per capita. It is 
also evident that in comparison with 2009 the wine consumption [liters per capita] rose from 
12, 2l to 14,7l in 2014.  

Tab. 2  Wine consumption [l] in Slovakia per capita 

Commodity 

    Years       

Index 
change 

2009 2010 2011 2012 2013 2014 
[%] 

2014/2009 
Grape 
wine 12,2 11,5 11,6 12,7 13,2 14,7 42,7 

Source: RIAFE, own calculation, 2014 
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Pic. 2   Wine consumption [l] in Slovakia per capita per year 

Source: RIAFE, own calculation, 2014 
 
4.3 Evaluation of competitiveness by CPL index 

     Comparative price level index (CPL) enables us to determine price competitiveness of 
a selected commodity, in our case it is competitiveness of the Slovak table white and red 
wines. In tables 3 and 4 we can see calculated CPL index of selected table wines in the 
period from 2009 to 2014.  

 

Tab. 3   Calculated CPL index of white table wines  

Index 

Years  

2009 2010 2011 2012 2013 2014 

 CPL (SR/CR) 0,89 0,93 0,98 0,95 0,8 1,1 

 CPL (SR/HR) 1,85 2,13 2,44 2,95 2,3 2,93 
Source: own calculation, 2014 

 

 

 
Pic. 3 CPL index of white table wines 

Source: own calculation, 2014 

 

0 
2 
4 
6 
8 

10 
12 
14 
16 

2009 2010 2011 2012 2013 2014 

W
in

e
 c

o
n
su

m
p

tio
n

 

Years 

Grape wine 

0 

0,5 

1 

1,5 

2 

2,5 

3 

3,5 

2009 2010 2011 2012 2013 2014 

C
P

L
 in

d
e

x 
o

f w
h

ite
 ta

b
le

 w
in

e
s 

Years 

 CPL (SR/CR) 

 CPL (SR/HR) 

356



Tab. 4  Calculated CPL index of red table wines  

Index 

Years  

2009 2010 2011 2012 2013 2014 

 CPL (SR/CR) 0,89 0,93 0,98 0,95 0,88 1,1 

 CPL (SR/HR) 1,85 2,13 2,44 2,95 2,22 2,4 
Source: own calculation, 2014 

 

 
Pic. 4 CPL index of red table wines  

Source: own calculation, 2014 

 

     Trend of the development of competitiveness of table white and red wines can be 
seen on pictures 3 and 4. From the pictures it is clear that the development in Slovakia has 
had mostly decreasing tendency in comparison with the Czech Republic. We can therefore 
proclaim that the Slovak white and red wines are competitive in comparison with the Czech 
Republic. As for the comparison with Hungary the trend is sharply growing. As CPL index 
SR/MR was 2, 93 in 2014 it is evident that the Slovak table white wines would not be 
competitive on Hungarian market.  

 
4.4 Evaluation of competitiveness by RCA index  

      According to the revealed comparative advantage index RCA we identified 
competitiveness of the Slovak commodities in selected destinations. Input data for the 
calculation of RCA are given in tables 5 and 6.  
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Tab.5 International trade of the Slovak Republic with wine up to 2 l [thousands EUR] 

  2009 2010 2011 2012 2013 2014 

  Import Export Import Export  Import Export Import Export Import Export Import Export 

Sum 20 099,87 3 895,51 25 953,11 15 046,34 34 690,02 11 247,89 71 026,67 7 908,50 49 681,59 7 864,49 64 995,37 13 325,03 

EU-27 together 17 939,51 3 841,25 23 652,36 15 009,71 31 586,97 11 189,65 68 133,41 7 835,29 46 376,75 7 740,83 61 203,49 13 127,92 

    of which: CR 2 245,25 3 310,66 2 976,21 7 326,91 8 791,91 10 822,89 34 205,73 7 556,76 20 967,34 7 150,21 21 907,99 12 624,16 
                   
Hungary 2 958,32 325,94 2 739,07 716,55 2 830,87 123,43 4 656,45 1,19 6 908,63 13,99 10 682,46 59,87 

Source: SO SR, own research, 2014 

 
Tab. 6 International trade of the Slovak Republic with wine over 2 l [thousands EUR] 

  2009 2010 2011 2012 2013 2014 

  Import Export Import Export  Import Export Import Export Import Export Import Export 

Sum 9 748,68 4 966,80 13 484,52 5 754,65 7 146,42 4 506,70 17 413,51 3 261,03 5 618,93 2 522,03 9 558,07 6 735,32 

EU-27 together 9 719,34 4 655,09 13 368,20 5 707,18 7 085,39 4 506,70 17 393,97 3 260,01 5 345,02 2 493,62 8 074,33 6 735,32 

       of which: CR 923,15 4 139,06 782,43 3 668,79 761,79 3 937,51 548,73 3 145,49 652,21 2 415,99 439,99 6 659,70 
                  
Hungary 1 493,77 213,99 672,29 2 033,30 1 110,11 428,43 1 649,96 114,51 2 054,06 0 1 253,21 0 

Source: SO SR, own research, 2014 
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Tab. 7 RCA index of wine up to 2 l 

  2009 2010 2011 2012 2013 2014 

Sum -1,36 -0,25 -0,77 -1,81 -1,48 -1,34 

EU-27 together -1,32 -0,23 -0,74 -1,83 -1,48 -1,34 

      of which: CR 0,55 1,04 0,34 -1,39 0,57 -0,11 
                  
Hungary -2,93 -2,35 -3,82 -8,93 -6,45 -5,69 

Source: own calculation, 2014 

 

Tab. 8 RCA index of wine over 2l 

  2009 2010 2011 2012 2013 2014 

Sum -0,39 -0,55 -0,1 -1,25 -0,43 -0,11 

EU-27 together -0,51 -0,62 -0,16 -1,31 -0,45 0,02 

      of which: CR 1,66 1,69 1,78 2,12 1,81 3,16 
                  
Hungary -2,67 0,1 -1,64 -3,33 D D 

Source: own calculation, 2014 
 
 

The value of RCA index for a foreign trade with wine up to 2l similarly did not reach 
comparative advantage in researched period of 2009 – 2014 in the trade with the EU 
countries, nor Hungary. As for the development of RCA index within a foreign trade of wine 
over 2l, the index in the researched period did not reach comparative advantage with the EU 
countries nor with Hungary. With the Czech Republic a foreign trade reached comparative 
advantage. 

 

Conclusions 
     By calculating CPL index we resulted in conclusion that the Slovak table white and red 
wines are competitive on the Czech market. On the contrary, the distribution prices of table 
white and red wine in Hungary are incomparably lower than in Slovakia and therefore the 
Slovak table white and red wine would not be competitive on the Hungarian market.  As for 
twine up to 2l, the value of RCA index did not reach comparative advantage with the EU 
countries nor with Hungary. Watching the development of RCA index within a foreign trade 
with wine over 2l we can proclaim that Slovakia did not reach comparative advantage with 
the EU countries nor with Hungary. Within the Czech Republic, Slovakia, on the other hand, 
reached comparative advantage.       

     The methodology of the thesis was based on the objectives and respected generally 
accepted principles and methods of a scientific research: methods oh analysis, synthesis, 
deduction and comparison. At the same time mathematical – statistical methods and 
graphical methods were used. To obtain the necessary literature and information we used 
numerous web pages of research institutes, offices and vocational literature as well as 
personal conversation with the producers of wine and managers of wine producing 
companies.      
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     From the gained knowledge we formed the following recommendations and general 
suggestions: 

 

· competitive advantage in viniculture and viticulture is created on the basis of external 
environment in form of inputs when they are more preferable for the companies 
rather than for competitors  

· as for the wine makers competitive advantages are created during the purchase of 
inputs into the production – we, therefore, recommend strengthening the bargaining 
power  

· in viticulture competitive advantage can be created even within the purchase of 
grapes, i. e. the primary raw material 

· competitive advantages that are created in the process of production, e. g. lower 
costs, more attractive sort, higher quality, better design, better distribution channels 

· a significant way of increasing competitiveness is that wine producing companies 
invest into development and innovative strategy. If the company does not invest and 
gains the profit with its growth, it ruins the capital 

· according to disposable resources in all the agro – resort in Slovakia we see 
a difficult situation. In spite of this fact, for the companies which have grapes growing 
and wine production in their production and product portfolio it is important to invest, 
innovate and promote the newest trends in the area of working and technological 
processes and technological systems 
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DYNAMICS OF YIELD AND QUALITY OF SUGAR BEET
DECIDES ABOUT ITS ECONOMIC EXPANSION

Lu H ivna1

Joany Lizet Hernández Kong1

Abstract

The sugar production in the Czech Republic has a long tradition. In the fiscal year 2014
- 2015, around 746 sugar beet producers have grown this crop on 53 800 hectares and
had an average yield of 78.11 t/ha with sugar concentration of 15.91%, and sugar
yield polarization of 12.42 t/ha. The sugar beet is considered an important 
commodity because it has established a significant portion of  sales  in agricultural
enterprises. For  this reason, the  purpose  of this research is to help to keep the 
cultivation of sugar beet profitable.

The economy of the sugar beet is dependent on the used agricultural technologies, the
price of various inputs and the price of commodities. Also, a crucial role is played by
the proper timing of effective agricultural operations. These individual operations should
be based on the specific needs of the sugar beet during the growing season. The
regulation of the agricultural techniques therefore must be based on knowledge of
the dynamics of the growth, which may be significantly affected by habitat
conditions. These techniques can be varied; and this paper is devoted to the changing
states of the plant in the second half of its vegetation in the region of Moravia in the 
Czech Republic.

During the period of 2005 - 2011 annually have been conducted a sampling by 30 to 40

agricultural subjects. The samples were taken in the 31st, 33rd, 35th, and 37th week of the
growing period of the sugar beet. During the data collection period, the plant has
increased the root mass from 425 to 721 grams, decreased the weight of the top from
546 to 455 g, increased the sugar concentration in the root from 15.52% to 16.82%, and
doubled the accumulated sucrose in the root to 120 g.

There was established a positive correlation with moderate to strong dependence (r =
0.519**) between the weight of the top and the root, and a negative correlation between
the weight of the top and the sugar concentration (r = -0.506**).The sugar concentration
decreased throughout the growing season. On the contrary, there was a positive
correlation between the accumulated sugar in the root and weight of the top (r = 0.382**)
which increased in the vegetative period. Also, the weight of the root negatively affects
its sugar concentration (r = -0.177**) but this effect was not significant. Additionally, the
sugar content was closely correlated with the weight of the root; the
highest values were reached at the last sampling (r =
0.959**).

1 Food Technology Department, Mendel University in Brno, Zem d ská 1, 61 300 Brno, Czech Republic,
email:hrivna@mendelu.cz, joany.kong@mendelu.cz
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From these associations may be concluded that it is necessary to maintain, the
quality of the vegetation and enough leaves for the sugar beet during the complete
cultivating period. The leaves are the dynamic precondition for the root development
during the second half of the vegetation, and for the accumulation of sugar. Along these
lines, the sugar beet growers do not need to worry about the negative influence of root
growth on the sugar concentration of the bulb.

Key words:
Sugar beet, economics of the growing, yield, sugar concentration, dynamics of
growth, interactions

Introduction

The total consumption of sugar in the Czech Republic is 400 - 450 thousand tons
and the average sugar consumption is about 40 kg/person/year (Šnobl, Pulkrábek et al.,
2007). The sugar beet grows in the Czech Republic on the total area of some 60
thousand hectares, which is the half of the area where sugar beet was grown twenty
years ago (Jirovský a kol., 2013).

The basic element of the EU sugar market is the system of production quotas, which
will end on
30 September 2017. France, Germany and Poland have 56% of the production quotas,
contributing with 60% of the sugar production to the European Union. Should be noted
that two EU countries  (Portugal and Bulgaria) have capacity only for the production  
of sugar cane (Smutka a kol., 2013).

The production quota of the Czech Republic is 372 459.21 tons of sugar since 2006 and
80% of this production belongs to foreign ownership. At present the French company
Tereos TTD A.S. is the leader of the Czech sugar production with quota of 208 715.65
tons. Sugar factories with Austro - German ownership, Moravskoslezské cukrovary, a.
s., have quota of 93 973.21 tons.

The cost of production of sugarcane is lower than the cost of sugar beet production,
which has a negative impact on the competitiveness of sugar production of the sugar
beet (Jirovský a kol.,
2013). As a result it is necessary to investigate regularly different forms to 
simplify  the cultivation and the production of sugar beet and thus create favorable 
conditions to maintain this crop in the European region. One way is to gain
complete and accurate knowledge of the dynamic creation of the aerial biomass and
the growth of the bulb, including its quality parameters.

The yield and the quality of sugar beet are formed during the whole growing season.
Seedlings emerge 7 to 17 days after seeding. After the emergence period comes a

363



slow initial growth, which lasts 30 - 35 days. The next phase leads the development of
the vegetative stage, which reaches a peak in mid-August within 120 - 135 days after
seeding. The last phase of the cultivation is characterized by bulb formation and
physiological maturity. The highest yield is reached after 180 - 190 days of growing
(Van k et al., 2007).

During the vegetative stage, the formation of the leaf rosette is initially dominating while
the development of the root system has a slow growth. Until July approximately 50% of
assimilates are stored as sucrose and the remaining 50% are used for the growth of
the leaves and the bulb. In the end of September, the formed sugar represents 80 - 90%
of the total dry matter (J zl a kol.,
2000). The productivity of sugar beet is limited mainly by drought, extreme
temperatures and absence of nutrients in the soil (Grzebisz a kol., 2005).

During the harvest, the sugar beet is evaluated by its shape, size and weight of the bulb
as well as its maturity, health and resistance to soil- related diseases. From the chemical
properties the pH, turgor, composition of the cell juice and its color is important.
Additionally, to the mechanical properties flexibility, strength and cutting strength should 
be monitored (Draycott, 2003).

The sugar beet requires soil with a strong structure, with good mechanical properties,
adequate supply of nutrients and water. The quality of the soil is characterized by an

optimal structure and porosity, low bulk density (below 1.45 g.cm-3), low penetration
resistance (maximum of 3.5
MPa), sufficient level of aeration and water regime, reaction ranges from neutral to
moderately alkaline with pH values from 6.8 to 7.3. The soil should contain at least
2.5% of high quality humus (Šnobl, Pulkrábek et al., 2007). Sugar beet is a crop with
one of the highest nutrient demands. It is particularly sensitive to the deficiencies of
nitrogen, potassium, phosphorus, magnesium, boron and manganese. For the

production of 50 t.ha-1 of sugar beet is required 257
kg of nitrogen, 252 kg of potassium, 96 kg of sodium, 60 kg of magnesium, 50 kg of
calcium and
35 kg of phosphorus (Draycott,
2003).

The basis to obtain required nutrition level in the soil is by the use of organic fertilizers
where manure plays a key role. It cannot be replaced because it contains nutrients,
substances necessary for humification process, hormones, substances to allow the
growth of plants and other nutrients necessary for the microflora and the microfauna
(H ivna et al.  2014).

The yield of the sugar beet is influenced by weather conditions around 15 - 20%, the
type of variety influences the yield even more 16 - 27% and the habitat has an impact
factor of approximately 37%. With the synergy of the new intensive production
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technologies, the use of fertile land and the use of more efficient varieties the impact of
the weather can be partly reduced (Pulkrábek et al., 2008). Also significant role is
played by the protection against pests (Sapáková et al., 2014) and diseases (Bittner et
al., 2010).

The manipulation of the yield and the technological quality of sugar beet is a complex
process which depends on the above mentioned factors, which in their mutual
interactions generate a complicated structure of growth, physiological and biochemical
processes. These processes and their mutual interaction must be taken into
consideration during the entire growing sea erný, Pa uta 2003). The success of
the interventions made by the cultivators must be based on the knowledge of these
processes. Only this way we can achieve high quality production. Furthermore, also 
should be taken into consideration that these processes can change
significantly every season. Also cannot be ignored the significant influence of the
location where the sugar beet is cultivated (H et al., 2013).

Method
s

During the period of 2005 – 2011 a group of agronomy engineers of the
Production Department of Moravskoslezské cukrovary, a. s., a sugar refinery, located in
Hrušovany nad Jevišovkou in Znojmo District (South Moravian Region - Czech
Republic), collected samples of sugar beet plants during the growing season at different
locations from the South and the Central area of the Moravian region. The refinery
annually processes sugar beet approximately from the area of 7 000 hectares.

Every year 30 – 40 fields were sampled. The fields were separated so they cover an
area approximately of 200 hectares. The samples were collected at the end of July
and then in the intervals of every fourteen days. In total there were four samplings

held in the weeks 31st, 33rd,
35th and 37th during the crop cultivation. At every sample, 10 sugar beet plants were
collected
from two rows. The distance between the rows was 10 m. At the consecutive sampling 
three plants were left out in the row and then the sampling was conducted in the same
manner.

The tops and the bulbs of the sugar beet samples were weighted and at the same time
the current yield was calculated. The analyses of the bulbs continued after they were
freed from the impurities and cut into slices. Subsequently, the digestion of beet pulp
was carried out with a solution of lead acetate to determine the sugar concentration.
Each sample was analyzed according to the methodology described in the publication of
Friml, Tichá (1986):

 Determination of polarization (P): determination according to the methodology
with the polarimeter Polamat S (%).
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From the obtained results of each sample, the sugar content of the bulb was determined
in grams. Subsequently statistical evaluation was performed on the obtained data.
Dynamics of creation of all the individually monitored characteristics were determined
i.e. the top, bulb, sugar concentration and sugar content during the study period. To
evaluate the dynamics of changes the method of multi-factor analysis of variance
(ANOVA) was used, followed by the Tukey’s range test. These characteristics were
evaluated according to the analysis of selected correlation factors and correlation
coefficients calculated with a significance level of =0.05 and 0.01. Regression analysis
was performed, the regression equations were determined by the use of confidence
interval R (Stávková, Dufek, 2005). These evaluations were executed by the utilization 
of the software Statistica 12.0 (StatSoft, Inc.).

Results and Discussion

During the observation period at different locations, the data regarding the weight
of tops and bulbs, including the technological parameters, were obtained. These data
were processed and focused on the evaluation of the growth of the top, the bulb and
the rate and change of sugar content and sugar concentration.

It is generally known that leaf rosette normally develops in the first half of the growing
season
(Draycott, 2008), then it is followed by the intensive growth of the root while the leaf
rosette

development is reduced. This information was confirmed during this investigation, when
in 6 weeks the average weight of the top decreased from 546 grams to 455 grams
(Figure 1). Furthermore, the root weight increased reaching more than twice the weight
during the study period. The increment was averagely increased by 396 grams (Figure
2).

Whereas the growth rate of the top was gradually reduced. Through successive 
sampling was observed a significant difference in the root growth rate. This rate was
significantly faster and always higher than the previous one. During the third sampling

period, it means on the 35thweek, the average weight of the root was higher than the
average weight of the top.

This corresponds with the great dynamics of solid biomass creation, which is
described by
Kulovaná (2001), the seed, with weight of 0.0049 grams becomes a bulb with weight
of 500 –
800 grams in 180 days. Moreover, the sugar concentration of the storage root is also
increased, from the original average of 15.55% to 16.82%. The highest growth rate was

recorded between the 3rd and 4th round of samples (Figure 3) as was stated by J zl et al.
(2000).

366



The sugar content in the bulb is linked with the root growth and reveals the highest
dynamics. As with the root, there were differences between two consecutive samples
(Figure 4). This was expected because of the intensive root growth and the high
increments of sugar content in the bulbs. During the observation period the sugar
content in bulb increased an average from 55 grams to 120 grams per plant.

In addition, correlations between the studied parameters of the sugar beet were 
observed during the growing season. According to Litschmanová (2009), these
correlations are divided into different ranges, very weak (0.00 to 0.09), weak (0.09 to
0.29), medium (0.30 to 0.49) and strong (0.50 to 1.00). From this perspective, the
relations between these parameters were studied and evaluated.

Considering the relation between the weight of the top and the weight of the root (Figure
5), is clearly demonstrated the existence of correlation between each other, which
confirms a medium strength dependence (r= 0.519**). It means there is a correlation
between the weight of the top and the weight of the root, but if this correlation cannot be
observed at a plant, then this will be reflected in its technological quality (H et al.,
2014).

As Vanek et al. (2007) mentions, the sugar beet increases considerably its sugar
content in the bulb during the second half of growing season. This means there should
be a negative correlation between the creation of sugar and the increase of aerial mass
in the second half of the growing season. This conclusion is confirmed by the results
obtained in this study (Figure 6), where the weight of the top and sugar concentration
has a negative moderate correlation (r= -0.506**). It is therefore the weight of the top 
should be proportional to the sampling time.

The importance and strength of this correlation grows with the approaching harvest time
(H na et al., 2013). If in the end of this growing season, the leaf rosette starts to grow
intensively, the sugar concentration will inevitably decrease significantly (Kulovaná,
2001).

During the whole investigation existed an inconclusive negative correlation (r= -0.177)
between the weight of the root and the sugar concentration (Figure 7). Expectations that
the growth of the root mass will cause a dilution effect and a decline in sugar
concentration were not met. This correlation may occur only at the end of the growing
season where various excesses may occur during the cultivation. For example, excess
rainfall can cause fibrous root development (Bittner,
2012), the crop can be damaged by different pathogens (Zahradní ek et al., 2010) etc.
An important role is played by the leaf rosette, by the top, which may be already
severely damaged. This finding supports the deliberation of the high potential of sugar
beet plant if it has adequate living conditions and is in optimal health conditions. Level of
their utilization is then projected to the yield and to the technological quality.
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The importance of undamaged and intact leaf rosette is confirmed by the evaluation of
the correlation between the weight of the top and the sugar content of the bulb (Figure
8). Even if the correlation is not very strong (r= 0.382), it confirms the importance of leaf
area at the end of the growing season.

In the second half of the growing season, the growth of the root and the increment of the
sugar content in the bulb is very dynamic. This was confirmed during the 
assessment of the relationship between these variables (Figure 9). The correlation
is very strong (r= 0.959**) which shows that if the root grows intensively, the sugar
content also will increase intensively too. The strength of this correlation could only be
broken by adverse environmental conditions, or by attacks of pathogens, etc.
(Zahra ek, 2003). Before the harvest, this effect can manifest significantly, because
as already was mentioned, the weight of the top is reduced and its quality deteriorates.

Sugar beet is a crop which forms sugar almost continuously. Even if the concentration of
the sugar in the bulb sometimes falls for various reasons, the total sugar content
increases as a result of the root growth. This is confirmed by the evaluation of the
correlation between sugar concentration and sugar content in the bulb (Figure 10)
where the dependence is observed
between the variables.

Fig.1: Dynamics of changes in the weight of top during the growing
season

The vertical bars indicate the 95%
confidence
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Fig.2: Dynamics of root growth during the growing
season

The vertical bars indicate the 95%
confidence
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Fig.3: Growth in sugar concentration during the growing season
The vertical bars indicate the 95% confidence
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Fig.5: Relation between the weight of root and the top
Correlation: r=0.519
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Fig.6: Relation between the weight of the top and sugar
concentration in the bulb
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Fig.7: Relation between the weight of root and the sugar
concentration
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Fig.8: Relation between the weight of top and the sugar content in the bulb
Correlation: r=0.38187
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Fig.9: Relation between the weight of root and the content of sugar in 
the bulb
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Fig.10: Relation between the sugar concentration and the sugar content in 
the bulb
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Conclusion

The investigation of this study has been focused on the sugar beet and its growth
stages in the South and the Central area of the Moravian region (Czech Republic).
Based upon the collected samples, the relations between the quality parameters of this
crop were evaluated.

The results showed that the dynamics of the growth of the sugar beet and its qualities
during the growing season, demonstrated a significant change.

To achieve high yield and quality sugar beet,  it is required to keep the leaf
system under adequate conditions during the growing season, particularly in the second
half of the vegetation period. This is a precondition to achieve high yield and high sugar
content in the bulb, what is essential to obtain a highly profitable cultivation of the sugar
beet.
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Investment Support and Farm Performance
in the Slovak Republic 
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Abstract
We investigated total effects farm investment support provided under the CAP II pillar on 

efficiency and productivity changes of the Slovak farms over the period 2004-2012. Overall 
effects of investment support on productivity and efficiency we estimated using Data 
Envelopment Analysis approach and Malmquist indices. Net effects of investment support 
were assessed by Propensity Score Matching and Difference-in-Difference methods. We 
found positive effects of investment support in the large Slovak farms by size. Farms were 
focused on catching up the competitors. Managerial efficiency growth contributed to positive 
development of farm technical efficiency. There was however, insufficient adaptation of new 
technologies. Investment support had significant effect in beneficiary farms specialised on 
crop production after the SR accession to the EU. We found positive net effects of 
investment support on average costs decline. The investment support could be targeted to 
adoption of new technologies and to smaller farms with low capital endowment.  

Key words:  
Farm investment support, CAP, Malmquist index, Propensity Score Matching, 

Difference-in-Difference 

Introduction
The objective of farm investment support provided under the Common Agricultural Policy 

of the EU (CAP) 2nd pillar is to contribute to agricultural production efficiency growth and 
enhancement of agricultural farm competitiveness. Before the Slovak Republic (SR) 
accession to the European Union (EU), most agricultural farms were insufficiently equipped 
by production, harvesting, storage and processing technologies or they possessed the 
obsolete ones. The accession of the SR to the EU opened to the agricultural farms new 
market opportunities and at the same time exposed them to strong competition. The Slovak 
farms than could benefit from the investment support under the Common Agricultural Policy 
(CAP). Dual structure of agricultural holdings in Slovakia significantly differs from the 
structure of farms of most Member States of the European Union (EU). 15.5% of the total 
number of farms (23500) cultivates 93.2% of utilised agricultural area (UAA) (FSS 2013). 
Approximately 18% of the Slovak farms benefited from the investment support of Rural 
Development Programme (RDP) 2007-2013 (MOARD, 2015). 

There are growing number of empirical studies on farm investment support impact and 
farm productivity and efficiency. The most methods used for impact assessment, including 
Data Envelopment Analysis (DEA) methodology, are based on comparison of before and 
post treatment effects, on comparison of with and without treatment (beneficiaries, non-
beneficiaries of the support). The shortcoming of such an approach is in the assessment of 
the total instead of net effect of the treatment. In case of the investment support efficiency 
change due to effects of new investments is therefore not explained.  
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Problems in assessment of farm investment support impact in EU Member States under 
the CAP 2nd pillar summarised Bergschmidt et al. (2006), Bergschmidt (2009); Forstner 
et al. (2009); Michalek (2012) and other more descriptive evaluation reports. Beck and 
Dogot (2006) assessed investment support impact on farm income of dairy farms in Valonia 
and proposed the investment support impact indicators. They found that in the short run 
there were no connection between investment and farm income growth. Investments 
however, have positive long run effect on the farm competitiveness and sustainability. 
Gallerani et al. (2008), Viaggi et al. (2011) analysed farm investment behaviour. They 
applied mixed methods, case studies of selected countries which were complemented by the 
positive programming model. Qualitative aspects, socio-economic factors and incentives of 
investment behaviour were examined by Olsen and Lund (2011). Spicka and Machek 
(2015) identified the key structural, yield and economic determinants of the change in 
regional EU efficiency of specialized milk farms over the period 2007 to 2011. They found 
that investment subsidies are just slightly higher in regions with the negative change in the 
production efficiency.  

These approaches do not consider for the required counterfactual situation and therefore 
the result might include a selection bias. Another deficiency of commonly used methods is 
identification of adequate control group and sample selection bias, due to voluntary 
participation in the investment support programme. This can be avoided by using parametric 
and non-parametric methods and econometric approaches, e.g. Propensity Score Matching 
(PSM), preferred in latest studies. 

Studies of farm investment support effects in countries of EU of the Central and Eastern 
European region e.g. Pufahl and Weiss (2009) applied non-parametric propensity score 
matching (PSM) to estimate effects of agro-environmental measures and Less Favourite 
Areas (LFA) measures on farm in Germany.  Michalek et al. (2013) assessed the 
deadweight losses of dairy farm investment support in Schlezwig and Holstein with PSM and 
found significant deadweight losses due to the fact that farms would invest even without the 
investment support. Wigier et al. (2014) investigated the investment support impact on 
Hungarian and Polish farm economic situation. Kirchweger and Kantelhardt (2014), 
Kirchweger et al. (2015) analysed the effects of policy supported farm investment on 
structural changes of Austrian farms. They applied a conditional DID estimation and 
combined Direct Covariate Matching with DID estimation. Investing farms significantly 
enlarge and intensify their production than farms without investment support.   

Ratinger et al. (2014) analysed factors of farm participation in investment support 
scheme of the Czech farms. They found significant positive effects of the investment support 
in the CR on gross value added and improvement of labour productivity. Pechrova (2015) 
assessed the impact of subsidies from the Rural Development Programme (RDP) of the 
Czech Republic for the years 2007–2013 on the technical inefficiency and the efficiency of 
Czech agricultural holdings. There were statistically significant differences depending on 
whether the farm received the RDP subsidies or no. Ratinger and Kristkova (2015) 
quantified the effect of the R&D investments on agricultural productivity in the Czech 
Republic using the cointegration analysis. They found that domestic research plays a positive 
role in agricultural productivity than the results for the foreign R&D spillovers. Spicka et al. 
(2015) compare and identify differences between the innovations within the Czech dairy 
industry. Their results show that innovations, and public support of innovations, enabled 
dairies to stabilise their proÞts, and to increase their competiveness, during the period of 
economic crisis. The real innovative effect was very limited because individual farms were 
more focused on the implementation of already existing innovations than for their own new 
added value. 

Ciaian et al. (2009) found that corporate farms specialise in capital-intensive products 
and in products with low labour monitoring requirements. The size of investment tends to be 
correlated with economic size of farms, especially those specialised to fruit and vegetable 
and non-ruminants. Many studies investigated efficiency differences between small family 
farms and corporate farms and they found dissimilar results. Kimura and Le Thi (2013) 

375



analysed cross country farm economic performance and found, that large farm size is a 
factor of high economic performance for most types of farms across countries and overall, 
high performers tend to invest more. Faster growth of productivity and efficiency of 
investment support beneficiaries mainly due to new capital-intensive technologies.  

Henning and Michalek (2008) applied econometric approach and PSM approach for 
assessment of the SAPARD impact in the Slovak Republic. Factors of the farm investment 
support in Slovakia using PSM and DID methods were analysed by Božik et al. (2013). They 
concluded that investment in farms with strong capital endowment would be realised even 
without investment support. They found negative effect of investment support policy on 
employment. They suggested supporting investments of smaller farms rather than a few 
large projects of farms with strong capital endowment.   

The objective of this paper is to investigate effects of the CAP farm investment support 
provided under the Rural Development Program (RDP) on efficiency and productivity of the 
Slovak agricultural farms over two programming periods 2004-2008; 2009-2012 using 
complementary approaches. We analyse the level of productivity and efficiency of farms by 
the adoption of investment support and type of their specialization. In the post accession 
period we expect productivity and efficiency growth, especially of farm investment support 
beneficiaries, mainly due to investment in new technologies. In addition, faster growth of 
productivity and efficiency of beneficiaries specialised on crop production and postponed 
effects in farms specialised on animal production. Further we expect large farms increase 
performance by investing.  

Methods and Data 
The overall effects of investment support are expressed estimation of productivity and 

efficiency. Farm efficiency was assessed by non-parametric method DEA by output-oriented 
and input-oriented models under assumption of constant return to scale and variable return 
to scale.  

To assessment of net effects of investment support on efficiency of used inputs and 
outputs of Slovak farms, we employ a non-parametric propensity score matching (PSM) 
estimator proposed by Rosenbaum and Rubin (1983) and further expanded by Heckman 
et al. (1997, 1998). PSM was combined with the method Difference-in-Difference (DID) using 
an estimate of Average Treatment Effect on the Treated (ATT). 

Performance of the farms we expressed by total factor productivity (TFP) approach, a 
suitable methodology for multi-input and multi-output technologies. As an estimator for the 
TFP change we applied output oriented Malmquist index, which employs Shephard’s (1970) 
output oriented distance functions. We follow Färe et al. (1994) approach, where Malmquist 
TFP index is defined as the geometric mean of two Malmquist indexes for two adjacent 
periods, which can be decomposed to technical efficiency change (TECH) and technological 
change (TCH). Malmquist index is based on the assumption that technology exhibits 
constant returns to scale (CRS). If the assumption on returns to scale is relaxed to allow 
variable returns to scale (VRS), then component of TECH in, following Färe et al. (1994), 
can be further decomposed to scale efficiency change (SECH) and pure efficiency change 
(PECH).  

To examine differences between average productivity change of the beneficiaries and 
non-beneficiary farms, we employ Mann-Whitney U-Test with the null hypotheses that the 
performances of beneficiaries and non-beneficiaries are the same. Software DEAP (CEPA,
2011) was used to estimate the measures of technical efficiency and productivity. 

We estimated the average effect of investment support on supported farms (treatment 
groups). The conclusions are drawn on the outcome, which is observed for the supported 
(treatment groups Yi1) and not supported farms (control groups Yi0). The causal effect of 
investment support (treatment effect) can be calculated as the difference of mean outcomes 
between the two groups i = Yi1 – Yi0. Treatment and control groups differ with respect to 
receipt of investment support but also with respect to many other characteristics. The most 
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common evaluation parameter of interest is ATT that measures the effect of investment 
support on farms inputs and outputs in comparison to what would happen if these farms did 
not receive investment support. We used conditioning on propensity score proposed by
Rosenbaum and Rubin (1983). Then propensity score is defined as p(Xi) = Pr ( Pi=1|Xi) i.e. 
the probability of farms to be in supported group given cross-correlation of variables, Xi 
where P(Xi) represents the estimated value of the propensity score and probability to be in 
supported group 1, given the observed variable Xi. This condition is rewritten as: Yi1, Yi0  Pi 

 p(Xi). Then propensity score matching estimate of supported effects are defined 

ATTPSM= (E[Yi1 Pi=1,p(Xi)] - E[Yi0 Pi=0,p(Xi)])  

Method PSM was combined with the method Difference-in-Difference (DID) Smith and 
Todd (2005), using an estimate of the Average Treatment Effect on the Treated (ATT). 
Conditional difference-in-difference compares the conditional before-after outcomes of 
program participants with those of non-participants.  

In this paper, the value of propensity score is derived from logit model. Participation in 
the investment support serves as an endogenous variable. To compile the estimate, PSM will 
use matching method using nearest neighbour. The estimated propensity score are then 
used to create the groups. The procedure creates a new sample of farms to assess the 
effects of investment aid. All farms with very different characteristics are excluded from the 
sample. Software R and the MatchIt package with nearest-neighbour 1-to-1 matching is 
used.   

We constructed two fully balanced panels of farm data selected from database (MoARD 
SR 2014) from 2004 to 2008 (555 farms; average utilised agricultural area (UAA) 1481 ha; 
54 Annual Work Units (AWU); 527 Livestock Units (LU) and from 2009 to 2012 (1032 farms; 
average UAA 1234 ha; 32 AWU; 518 LU). Five input variables were used in our study: 
consumption of materials and energy and other costs in EUR, the annual average number of 
employees, assets in EUR, utilized agricultural area LPIS. Two outputs variables were 
selected: revenues from sales of own products and services and other revenues. 

Results
Investment support had positive impact on overall productivity change, measured by 

TFP in the majority of farms. The overall productivity increased by 45% over 2004-2008 and 
by 60% over 2009-2012. Technical efficiency change (TECH) of beneficiary farms was 
higher than those of non-beneficiaries. The highest improvement of efficiency (TECH) 
reached crop farms beneficiaries of the investment support, followed by mixed farms non-
beneficiaries. It seems that the farm investment support thus was mainly used to cope with 
strong competition in short time. 

Productivity of crop farms grew regardless of investment support and productivity non-
beneficiaries of livestock and mixed farms declined (Tab. 1-2). The highest technological 
progress was observed in panel farms in 2007 and 2011 which could be attributable to 
beginning of the new RDP programming period (Tab. 3-4).  

Performance of beneficiaries and non-beneficiaries of the investment support differ 
mainly in farms specialised in crop production. This implies that the investment support 
contributed to the significant improvement of the beneficiary farms specialised on crop 
production. Overall productivity increased especially in specialised on crop production 
beneficiaries and in farms specialised on livestock and mix production, non-beneficiaries.  

Decomposition of the overall productivity change of beneficiaries specialised on crop 
production shows a statistically significant increase in technical efficiency over all periods 
and a decrease in technological change. This increase in technical efficiency was mainly due 
to increase of managerial efficiency (PECH). In the period 2009-2012 we observed both, 
statistically significant technological regress and increase of managerial efficiency. The high 
average value of efficiency of scale suggests that the use of factors of production in terms of 
the scale was close to the optimum. 
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Tab. 1 Yearly and cumulative change of overall productivity (TFP), 2004-2008 
Farm investment  
support 

Farm 
Specialization

2004/
2005

2005/
2006

2006/
2007

2007/
2008

Cumulative  
change 2008 

Beneficiaries CP 0.972 1.009 1.029 0.997 1.006 

  LP 1.004 1.003 1.000 0.987 0.994 

  MP 0.996 0.983 1.028 0.973 0,980 

Non-beneficiaries CP 0.972 0.980 1.104 0.911 0.958 

  LP 0.994 1.039 1.024 0.982 1.039 

  MP 0.971 1.029 1.100 0.960 1.055 

Geom. Mean 0.987 1.008 1.035 0.974 1.003 

Notes: TFP - total factor productivity change (Malmquist index), CP - crop production, LP - 
livestock production, MP - mixed production 
Source: own estimation 

 

Tab. 2 Yearly and cumulative change of productivity (TFP), 2009-2012 
Farm investment  
support 

Farm 
Specialization

2010/
2009 

2011/
2010 

2012/
2011 

Cumulative  
change 2012 

Beneficiaries CP 1.070 1.107 0.997 1.181 

  LP 1.006 0.996 1.001 1.003 

  MP 1.013 1.033 0.975 1.020 

Non-beneficiaries CP 1.098 1.102 0.998 1.208 

  LP 0.970 1.006 0.965 0.941 

  MP 0.978 1.035 0.984 0.996 

Geom. Mean 1.037 1.057 0.991 1.086 

Notes: TFP - total factor productivity change (Malmquist index), CP - crop production, LP - 
livestock production, MP - mixed production 
Source: own estimation 

 

Tab. 3 Decomposition of productivity change (average values), 2004-2008 
Farm inv. support Spec. TFP TECH TCH PECH_out SECH_out PECH_inp SECH_inp

Beneficiaries CP 1.001 1.002* 0.999 1.002 1.000 1.002 1.000 
  LP 0.998 0.993* 1.006*** 1.000* 0.992* 0.998 0.994 
  MP 0.995 0.996 0.999 0.999 0.997 0.998 0.998 
Average   0.999 0.997 1.002 1.001 0.996 1.000 0.997 

Non-beneficiaries CP 0.989 0.988* 1.001 0.992 0.997 0.992 0.996 
  LP 1.010 0.985* 1.025*** 0.991* 0.993* 0.990 0.995 
  MP 1.014 1.005 1.008 1.000 1.005 0.998 1.007 
Average   1.003 0.989 1.015 0.993 0.996 0.992 0.997 

Geom. Mean 1.001 0.994 1.007 0.997 0.996 0.996 0.997 

Notes: TFP - total factor productivity, TECH – technical efficiency change, TCH-technological change, 
PECH – pure technical efficiency change, SECH – scale efficiency, CP – crop production, LP – 
livestock production, MP – mixed production 
Source: own estimation 

 

Overall productivity of specialised farms on livestock production, non-beneficiaries of the 
investment support, increased in the period 2004-2008 mainly due technological progress. 
To growth of overall productivity of farms specialised on mix production, non-beneficiaries of 
the investment support, contributed increase of technical efficiency and technological 
progress. We found statistically significant both, technological regress and increase of 
managerial efficiency over the period 2009-2012. (Tab. 3-4). 

The growth beneficiary farm technical efficiency (TE) generally can be attributed to the 
investment support. According to Ferto et al. (2012) subsidized producers can invest in farm 
development and achieve higher technical progress since they are less credit constrained. 
The results and conclusions of empirical studies estimating the effects of the investment 
support on farm productivity and efficiency differ. Capital investment did not have effect on 
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the productivity growth of Dutch arable farms (Zhengfei and Oude Lansink, 2006). The 
investment support did not show any significant influence on the TE for example of the 
Swedish farms (Manevska-Tasevska et al., 2013), due to its poor targeting and 
underestimation of positive externalities of investments aimed at improving the environment. 
This can be one of the relevant reasons why also overall productivity and technological 
changes of the Slovak farms were not positive.  

 

Tab. 4 Decomposition of productivity change (average values), 2009-2012 
Farm inv. support Spec. TFP TECH TCH PECH_out SECH_out PECH_inp SECH_inp

Beneficiaries CP 1.043** 1.051** 0.992*** 1.063* 0.989 1.060 0.992 
  LP 1.001 1.045 0.958 1.090 0.959* 1.048 0.997 
  MP 0.983 1.041 0.944 1.060 0.982 1.013 1.027 
Average   1.015 1.047 0.970 1.071 0.977 1.045 1.002 

Non-beneficiaries CP 1.073** 1.028** 1.044*** 1.043* 0.986 1.034 0.994 
  LP 1.024 1.023 1.000 1.044 0.981* 1.041 0.983 
  MP 1.003 1.032 0.972 1.046 0.986 1.031 1.001 
Average   1.045 1.028 1.017 1.044 0.985 1.035 0.993 

Geom. Mean 1.028 1.039 0.989 1.060 0.980 1.041 0.998 

Notes: TFP - total factor productivity, TECH – technical efficiency change, TCH-technological change, 
PECH – pure technical efficiency change, SECH – scale efficiency, CP – crop production, LP – 
livestock production, MP – mixed production 
Source: own estimation 
 

Further we compared the net effects of investment support on beneficiary performance 
in 2012 vs.2009. Beneficiaries of investment support in 2009 reached higher average values 
of all indicators, disregard of matching (Tab. 5). In 2012, average revenue, assets, utilised 
agricultural area increased and average costs declined, regardless of the investment 
support. We found positive effects of investment support on average costs decline and 
negative effects of investment support on average revenue, assets, AWU, UAA. 

Although beneficiaries of investment support had higher capital endowment and 
achieved higher sales than non-beneficiaries, growth of sales and assets was less 
pronounced among beneficiaries. Investment support has not reached expected effects. 
Farm AWU and the UAA fall down. Although supported farms declared higher costs than 
non-beneficiaries, increase of non-beneficiary was greater than those of beneficiaries. 
Investment support had a positive impact on farm costs despite the fact that the costs 
increased. Investment support has led to faster cost reduction compared to farm non-
beneficiaries.  

 

Tab. 5 Net investment support effects (DID – ATT of beneficiaries and non-
beneficiaries), 2009-2012 

    Revenues
Other  
cost Consumption AWU Assets UAA 

Before matching D(1-0) 534001 809491 354514 22 1134597 662 
After matching ATT_2009 170119 327162 138604 9 458785 207 

Before matching D(1-0) 675516 1103158 475327 21 1471685 673 
After matching ATT_2012 188911 310509 132531 9 570197 215 

  DID 18792 -16653 -6074 1 111412 8 

    
34% /  
37% 

28% /  
23% 

39% /  
31% 

-10% /  
-15% 

28% /  
30% 

 -0.7%/ 
-1.4% 

  DWL 90% 123% 125% 70% 96% 47% 
Notes: , IS – investment support, D(1-0) –difference of indicator B vs NB; ATT – average treatment 
effect on treated (B),  DID – difference-in-difference, DWL – deadweight loss, UAA – Utilised 
agricultural area 
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Conclusion
We found significant total effect of the farm investment support on farm productivity in 

farms specialised on crop production in the first years of the Slovak EU membership. There 
was a positive effect of investment support in large Slovak farms by size. Overall farm 
productivity of both beneficiaries and non-beneficiaries of the investment support increased 
over time and was slightly higher in non-beneficiaries farms. Investment support helped 
farms shift closer towards the best farms. Similar development was observed in the Czech 
Republic (Spicka and Machek, 2015).  

In period 2004-2008 the Slovak farms became more technical inefficient. Their technical 
efficiency increased in the following period 2009-2012. Managerial efficiency growth 
(management skills) contributed to this development. The most efficient farms were those 
specialised on crop production. Farms - crop specialists, beneficiaries of the investment 
support reached higher efficiency. Similar findings were also observed in the Austrian farms 
(Kirchweger et al. 2015), the EU farms Kosicova (2015) efficiency development, 
beneficiaries of the investment support. The high average value of the Slovak farm efficiency 
of scale suggests that the use of factors of production in terms of the scale were close to the 
optimum. Technological change has fluctuated over time.  

Investment support had a positive net effect on average costs decline and a negative net 
effect on average revenue, assets, AWU and UAA.  Beneficiaries of investment support 
reduced cost faster compared to non-beneficiaries. Similar development was observed in the 
Czech agricultural holdings by Pechrova (2015).

In order to improve efficiency and enhance competitiveness of the Slovak farms, the 
product and technology innovation should be encourage and promote. The investment 
support should be more targeted to small farms with low capital endowment and support 
investment to new technologies. 
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Abstract:
 

Corporate social responsibility (CSR) has become a worldwide emerging
phenomenon, as many businesses truly engaged into CSR understood, that profit
making is not their only role. Those firms know, that managing their economic,
societal and environmental impact by sustainable behaviour, offers advantages that
cannot be bought for money. In the same way, the empirical evidence supports the 
thought that despite the regional differences,  corporate social responsibility
significantly contributes to a sound social development, involving the wealth of both,
shareholders and stakeholders. Despite the world – wide growing importance of
CSR, only some research has been conducted dealing with CSR in Slovakia and this
field still remains relatively unexplored. As a consequence, our work researches and
displays the relationship between the development of Slovak economy and social 
responsibility of firms. The main aim of this paper was to find out, whether and how is
CSR affected by the economic development. As a partial objective, we have
researched the effect of the inclusion of socially responsible behavior of firms on
Slovakia’s competitiveness on the global level. We have found a positive correlation
between the Gross Domestic Product of Slovakia and CSR development in Slovakia,
as well as a relationship between the Slovak Global Competitiveness and our 
national standpoint towards responsibility engagement into business - making. For
our  investigation, we have observed the development of Slovakia since the year
2001 until the end of 2014. The results have shown outcomes comparable to the
foreign literature, which suggests that many subjects connected to this phenomenon
do still not understand the basis of sustainable behavior properly. Slovak business
sector mostly realizes and presents CSR in terms of philanthropy, donating or 
charity; while the most important message  of responsibility engagement into
business is different. This issue explains why CSR activities of firms Slovak
companies are dependent on the economic development. Following many experts,
the relationship should be vice-versa: The economic development of a country
should be dependent on corporate social responsibility of businesses. Therefore,
based on our findings we have formulated recommendations for policy and decision
makers at the highest managerial positions of organizations and businesses to
improve this situation and secure a sustainable growth within the framework of 
carrying behavior of the most important CSR actors in Slovak republic.
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Citizenship.
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Introduction 

Corporate social responsibility (CSR) has become a worldwide emerging 
phenomenon, as many businesses truly engaged into CSR understood, that profit 
making is not their only role. Those firms know, that managing their economic, 
societal and environmental impact by sustainable behavior, offers advantages that 
cannot be bought for money. In the same way, the empirical evidence supports the 
thought that despite the regional differences (Chambers, et.al. 2003), corporate 
social responsibility significantly contributes to a sound social development, involving 
the wealth of both, shareholders and stakeholders (Liang, Reeneboog, 2013; Kurucz, 
Colbert, Wheeler, 2008;) Despite the world – wide growing importance of CSR, only 
some research has been conducted dealing with CSR in Slovakia and this field still 
remains relatively unexplored. As a consequence, our work is going to research the 
engagement and the spread of the CSR concept in Slovakia. Also, we are going to 
identify the most important CSR actors, reporting patterns of companies along with 
the specifics and differences of Slovak CSR. Next, we will research and displayed 
the relationship between the development of Slovak economy and social 
responsibility of firms. Based on our findings, we will formulate recommendations for 
policy and decision makers at the highest managerial positions of organizations and 
businesses. 

Aims 

The main aim of this paper is to find out, weather and how is CSR affected by 
the economic development. As a partial objective, we are going to research the effect 
of the inclusion of socially responsible behavior of firms on Slovakia’s 
competitiveness on the global level. 

 

Methodology 

The Business Environment Index 

The Business Environment Index designed and conducted by the Business 
Alliance of Slovakia researches the most important changes affecting business in 
Slovakia. This unique research, carried up among anonymous and independent 
Slovak managers exists since the year 2001. This year, in 2014, BAS published the 
53th value of the BEI, which displays the changes among 33 most important 
components shaping our businesses. BEI is widely used among economists and 
policymakers, when answering their questions dealing with the entire Slovak 
business environment.  

The BEI consists of 33 separately evaluated components, divided into three 
particular areas, marked as follows: 

 
• A The influence of main components of the legislative and regulatory 

framework on business 
• B The influence of other significant external macroeconomic factors on 

business 
• C The influence of our company on quality of business environment 

 

The A area components are mainly connected with the influence of the 
different types of law and law enforcement, taxes and the overall impact of political 
system and public institutions within the country.  
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The B area consist of other macroeconomic elements defining the country’s 
entrepreneurial environment as the price and currency stability, issues connected 
with financial institutions, but also the presence of corruption and problems 
connected with civil service.  

Finally, firms themselves define the area C. Components of this area 
represent the impact of how companies affect the business environment. This last 
set consist answers for the questions of fulfilling firms strategic goals, issues 
representing the field of research and development, firm’s overall financial 
performance and last, but not least a set of information translating the firm’s 
standpoint towards its responsibilities.  

 

We have already mentioned, that there is no universal definition of CSR. 
Despite that, the majority of the definitions have common characteristics. Based on 
these characteristics, we have chosen the seven components form the BEI, which 
will represent the social responsible feature of firms. We call these components as 
CSR components, namely:   

C2. Company performance, productivity and profitability 

C5. Liquidity, cash flow, meeting company’s obligations 

C6. Behavior (Conduct) towards business partners, solving the problems, conflicts 

C7. Employment, remuneration system, social program 

C8. Relation to the environment 

C9. Information openness, appearance in the public, image 

C10. Support for local region, charity 

 

All of these mentioned elements present the attitudes of the researched 
companies towards their corporate responsibilities. In fact, after some modification 
these data could represent the Triple Bottom Line of these firms, as they include the 
three main areas of the TBL; economic, environmental and social performance of the 
companies, often referred as the 3Ps: profits, planet and people.  

 

For a deeper understanding, we have split these CSR components of the 
BEI, according to the 3Ps categories.   

The feature C2 and C5 represent the economic part of the TBL concept, in 
the terms of economy: productivity, profitability, liquidity, the ability to pay the 
company’s payables and last, the overall company’s performance.  

The next set should involve every component connected with actions 
contributing to the well-being of the society affected by the actions of the company. 
These activities involve all the human stakeholders of the firm. Employees in the first 
place, consumers plus customers next. Finally, let’s not forget to add the important 
local region and the society at large. Thus, the category social will be interpreted by 
the components, which influence the human component the most, C6, C7, C9 and 
C10.  

The set closing our TBL data set covers the effect of companies doing 
business in Slovakia on the environment. The only component evaluating the firm’s 
impact on environment in the whole BEI is the C8. This element manifests the 
relationship of entrepreneurs towards the use of sustainable inputs, solid and 
hazardous waste management, energy consumption, air and water quality and other 
related issues. 
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Global Competitiveness Report 

The Global Competitiveness Report annually published by the World 
Economic Forum since 1979. This famous report reveals the key ingredients of 
economic growth and prosperity, comparing 144 national economies. The World 
Economic Forum offers through this report a tool for policy- makers and business 
leaders, to compare their performance with the most developed states across the 
globe. Even after 35 years of existence, the Global Competitiveness Report remains 
the most exclusive research, examining 14, 000 managers from 144 different 
countries.  

The Global Competitiveness Index 

In our work, we are going to use the famous Global Competitiveness Index, 
which is the main feature of this report. Saiia (World Economic Forum, 2014), defines 
competitiveness “as the set of institutions, policies, and factors that determine the 
level of productivity of a country. The level of productivity, in turn, sets the level of 
prosperity that can be reached by an economy”. Therefore, this index stands and 
evaluates the situation of each economy in 12 pillars (see Picture 1), which show 
results separately, however, they tend to reinforce each other and similarly, a 
weakness in one pillar has a negative impact on the remaining eleven areas.  

 

 
           Pic. 1 The global competitiveness index framework 

(Source: Global Competitiveness Report, 2014) 

 

Pearson’s correlation coefficient 

  The Pearson sample correlation coefficient is a measure of the strength of 
a linear relationship between two variables and is denoted by r (Chen, Popovich, 
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2002). The Pearson’s coefficient r displays how far the data points are from the line 
of best fit, which the Pearson’s correlation attempts to draw through the data of the 
mentioned two variables. 
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  In a sample it is denoted by r and is by design constrained as follows: 

1 1r− ≤ ≤  

Its interpretation is the closer r is to +1 or -1 the stronger the negative or 
positive linear relationship (Chen, Popovich, 2002). 

  The strength of association is interpreted by the following guidelines for the 
absolute value: 

• ““very weak”  →   0.00 - 0.19  
• “weak”           →   0.20 - 0.39  
• “moderate”    →   0.40 - 0.59  
• “strong”          →  0.60 - 0.79  
• “very strong”  →  0.80 - 1.0 

The Pearson’s correlation coefficient, assumes normal distribution of data. 
Therefore, we are going to test our data with the Kolmogorov-Smirnov and Shapiro-
Wilk’s tests of normality. All of the calculations, connected with revealing the 
Pearson’s correlations, will be done by software IBM SPPS Statistics.  

Modification of input data 

To measure the correlation, we are going to make some modifications to the 
data used for our calculations.  

The Global Competitiveness Index is published annually as a feature of the 
Global Competitiveness Report. Due to the fact, that the inputs for the report are 
collected in the early beginnings of the given year and also, that the report for the 
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given year is published approximately during September in the same year, we will 
have to modify the data of the GCI, by shifting each year’s results to the next year. 
This time shift offers the space to the shaping business environment to impact the 
GCI of our country, and thus allows us to analyse the possible impact of the changes 
caused by the evaluated components of the BEI. As a result of this time shift, we will 
calculate the relationship between the BEI components, capturing the Triple Bottom 
Line and the GCI from the next year, e.g. the changes in the business environment in 
2014 will show their effect in the year 2015.  

The second adjustment of the input data is the modification of the BEI data 
obtained quarterly, to annual basis, so the calculation of the correlation with the GCI 
would be possible. To do so, we will decompose the time series by the method of 
seasonality removal with seasonal indexes and will calculate the median of the 
values from four quartiles, also. 

 

The space of time 

Economic development and CSR 

The part of our thesis dealing with quantifying the relationship between our 
economic development and social responsibility will be based on the space of time 
from 2001 – 2015. The main reason for this choice is that most of these years were 
very important for the image of the development of the foreign investments, 
competitiveness and the foreign trade of the SR.  

The year 2001 will be taken as the base year. The observed development in 
this year was affected by our pre- EU entry activities, negotiation process and other 
factors affecting our economy, resulting from our future accession into the EU.  

The years following the year 2003 were the years of our entry into the EU, years of 
development of our economy as a EU member state, influenced by the regional and 
world globalization, changes in national policies, global financial- economic crisis and 
last, but not least by the crisis within the Eurozone.  

 

Source of data 

The source of quarterly Gross domestic product per capita is website of The 
Organisation for Economic Co-operation and Development (OECD) 
(https://stats.oecd.org/) 

Also, we will use the data from the World economic forum available in their 
annual Global competitiveness report.  

For reaching the goals, we will also use statistical data connected with 
competitiveness. For the mentioned purpose, we will import data from web pages 
such as the Statistics agency of Slovak republic, Eurostat and the Business Alliance 
of Slovakia, (http://portal.statistics.sk, http://epp.eurostat.ec.europa.eu, and 
http://www.alianciapas.sk)  
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Software 

 Our calculations, statistical methods and analyses were executed using 
statistical software SPSS IBM Statistics. For graphical outputs we used spreadsheet 
application MS Excel. 

Corporate Social Responsibility and the economic development of Slovakia  

 

The critical paper of Winegarden (2008) 1  inspired us and provoked the 
questions between the connection of economic development and the social behavior 
of businesses. We were curious weather there is any observable relationship 
between Slovakia’s economic performance and competitiveness with the CSR 
activities of businesses operating in Slovakia. Therefore, we have decided to analyse 
the correlation of the Slovak GDP, GCI and the seven specific components of the 
BEI, standing for the features of socially responsible behavior. Our choice of these 
features is based on the reliability, high quality, tradition and global acceptance 
offered by these indices. However, we were limited by the availability of the BEI, 
which was measured only since June 2001. Despite that the BEI was measured for 
only 14 years, it still remains the most extensive research dealing with our business 
environment. We were able to investigate the relationship during the incomplete 
fourteen years, as at the time of analysing, the latest data available were from the 
first quarter of 2014.  

First of all, the Pearson’s correlation coefficient, assumes normal distribution 
of data. Therefore, we have done the Shapiro-Wilk’s and the Kolmogorov-Smirnov 
tests, which have proved the normal distribution of our data.  

To cover a wide range of possibilities, we have tested unmodified and 
modified data, also. The modified data were delayed by one to four quarters, so the 
possibility that the given indicators react between each other with a time delay could 
be observed.  

Next, we have discovered, that the reactions of firms towards the economic 
development are best visible when delayed by one quarter, while the response of the 
GCI on the changing business environment was most significant, when delayed by 
one whole year. While we assume these time delays as natural, one may argue, that 
the one-year delay in the mentioned competitiveness index is just too long. This 
remark can be rationally explained, as the data for the GCI are collected during the 
early and middle months of the current year and the report evaluating the current 
year, is published approximately in September. In short, the formal character of the 
Global Competitiveness Report and the nature of collecting background data for this 
research explain why we had to modify the GCI input data. 

CSR and Slovak GDP 

As mentioned above, we found out, that the relationship between the Gross 
Domestic Product and the Business Environment Index components presenting the 
corporate social responsibility, is the strongest when the GDP values are delayed by 
one quarter, compared to the BEI components. This time delay presents the period in 
which companies react on the changes of the economic situation. The Picture 2 
below presents the run of the GDP and the BEI components during the observed 
time (GDP delayed by one quarter), where it is possible to observe the related 

                                                
1
 Wayne Wingarden is a strong critic of CSR. In his article, he criticizes firms for using 

profits during fat times for ‘entertainment‘as he recalls CSR and illustrates the link between 

the GDP development and investments into social responsibility.   
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course of the GDP and some of the researched elements. Similarly, the development 
of the Global Competitiveness Index (delayed as explained above) and the chosen 
BEI components is shown in the Picture 3. 

 

 
Pic. 2 The development of Slovak GDP and specific BEI components (2001-

2014) 

(Source: Global Competitiveness Report, 2014) 

 

 

 

 
Pic. 3 The development of Slovak GCI and specific BEI components (2001-

2014) 

(Source: Own calculations and graphical solutions) 
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The Pearson’s correlation between GDP, GCI and BEI components 

The next step of our analysis, was measuring the Pearson’s correlation. 
Following the Pearson’s index, there is a medium strength of positive correlation 
between GDP and nearly all the BEI components presenting the companies’ triple 
bottom line. Furthermore, the correlation between GDP and the component C5 is 
according to the results very strong (see Table 5).  

However, the results of the second part of our analysis have shown mixed 
outcomes. While the components C2, C5 and are correlated with the GCI of Slovakia 
insignificantly, some other responsibility measuring features indicate medium to very 
strong correlation. The component C10 has shown medium correlation, C7, C8 and 
C9 indicate a strong correlation and last, but not least the C6 correlates very strong 
with our Global Competitiveness Index (see Table 1). 

 
Tab. 1 Pearson’s correlation coefficient between GDP, GCI and the specific 

BEI components 

 

Gross 
Domestic 

Product 

Global                
Competitiveness 

Index 

C2 Company performance, productivity and  
      profitability 

0.522** 0.310 

C5 Liquidity, cash flow, meeting company’s  
      obligations 

0.648** 0.528 

C6 Behavior towards business partners, solving  
      problems 

0.561**    0.870** 

C7 Employment, remuneration system, social  
      program 

0.520**  0.618* 

C8 Relation to the environment 0.542**    0.745** 

C9 Information openness, appearance in the public,  
      image 

0.505**    0.721** 

C10 Support for local region, charity 0.561**  0.572* 

 

**  Correlation is significant at the 0.01 level of significance, 

*   Correlation is significant at the 0.05 level of significance. 

(Source: Husár, Paseková, 2015) 

 

The results of the Pearson correlation coefficient speak with a clear voice. 
Even though, we have to keep in mind that the significance of outcomes increases 
along with the number of observations. Therefore, we should stay prudent when 
evaluating the correlation between the GCI and the TBL components, as the input 
data offer us only 13 observations, while the correlations in the relationship of GDP 
and BEI components were measured on a four- times bigger database.  

 

Limitations of this research 

The most important limitation of this paper is connected with the availability of 
data for our analysis of the relationship between the economic development, global 
competitiveness and corporate social responsibility of Slovakia. Due to the fact, that 
the year 2001 was not fully covered by the measurements of the Business 
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Environment Index and also, during the time of this analysis, the full data for the year 
2014 were not available, our results might be, to a small extent, flawed.  

The next limitation is also connected with the data we have used for our 
analysis. While the results of the Pearson correlation coefficient speak with a clear 
voice, we have to keep in mind that the significance of our outcomes increases along 
with the number of observations. Therefore, we should stay prudent when evaluating 
the correlation between the GCI and the TBL components, as the input data offer us 
only 13 observations, while the correlations in the relationship of GDP and BEI 
components were measured on a four- times bigger database.  

Despite these limitation, we remain confident about our results, as according 
to our knowledge, the BEI is the most extensive and reliable tool, reflecting the 
situation within the Slovak business environment (Kuzmišin, 2009). 

 

 

 

 

 

Conclusions: 

Our research analysed the relationship between economic development and 
CSR, with the main aim to find out whether and how does the economic development 
affect the corporate social responsibility within Slovakia.  

As the foreign literature suggested, we have found a correlation between the 
Slovak Gross Domestic Product and the CSR development. The observation of the 
recent fourteen-years suggests a medium strength relationship between Slovak GDP 
and the components presenting the triple bottom line of firms shaping our economic 
environment, captured in the Business Environment Index.  

Also, we found a positive correlation between our Global Competitiveness 
Index and CSR development. Not all CSR components captured by the BEI 
presenting the triple bottom line of firms showed a significant correlation with the 
GCI. Since we have had only limited observations, this field would gain from a 
deeper and broader analysis. 

 

Sustainable CSR  

Despite all efforts, even the most socially responsible firms in Slovakia are 
not truly sustainable. However, this is not a problem of Slovakia only. Many scholars 
(Hawken, 1994; Hollender, Breen, 2010; Visser, 2010; etc.) criticize the current CSR 
concept for not fulfilling its basic aim. The primary goal of CSR should be 
sustainability. Twenty years ago, Hawken (1994) stated, that at that time, CSR was 
unsustainable. Unfortunately, supported by the results of our other research (Husár, 
2015), we have to admit that Hawken’s words are still true. On the other hand, since 
1994 the world has gone through many changes and reaching the goal is not that far, 
than it was back in those times.  

As we have seen in the results of the correlation measured between the 
Slovak GDP and CSR activities, firms invest into responsibility dependent of the 
economic situation. This is caused by the fact, that charitable projects and donation 
demand financial means, which are mostly available during the “fat” times. However, 
the mentioned activities of firms present the misunderstanding of CSR. Investments 
into corporate social responsibility programs during the times of profit spells that 
businesses do not understand the deeper essence of a responsibility, which should 
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be connected with optimization, effectiveness and carrying behavior instead of 
charity.   

Therefore, one of our recommendations towards businesses would be to cut 
down the activities connected with donation, charity and philanthropy and instead of 
that, focus on the truly responsible activities, creating an additional value. We see the 
sustainable future in the revolutionary concepts, such as the Biomimicry, or the 
Cradle-to-Cradle design, which might be the answer towards the modern issues.  

Small, continuous steps, spreading information and knowledge about 
responsibility, together with learning the best practices and innovation will lead us 
towards a truly sustainable ecosystem worldwide. We realize this situation as a big 
opportunity for Slovakia to use our capacities and become an important actor of the 
modern, sustainable development along with the principles of CSR.  
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Organizational resilience of SMEs in the Czech Republic: 
an exploratory analysis

1

Nirundon Tapachai1

Abstract:

SMEs create equally significant part of national GDP and employment in the Czech Republic 
and in Thailand. Nowadays, SMEs are facing continuously changing environment which may 
be opportunities or threats. Therefore they have to react quickly and properly to these 
changes to guarantee the sustainability of their businesses. To be successful in doing so, the 
entrepreneurs have to build resilience in their organizations. Organizational resilience is 
defined as "ability of an organization to anticipate, prepare for, and respond and adapt to 
incremental change and sudden disruptions in order to survive and prosper”. The aims of this 
study are to examine organizational resilience of Czech SMEs and to compare organization 
resilience between/among Czech SMEs which have different size, turnover, type of business, 
gender, education, experience, and age of enterprise owners. A sample of 160 Czech 
entrepreneurs was drawn by convenience sampling method. The survey method through 
self-administrated questionnaire in both online and paper version was used as data collection 
tools.  

Key words: 

Organization, Resilience Principles, SME, Entrepreneur

1. Introduction

Organizations maintain our economy; they provide jobs, goods, services and a sense 
of community. The increasingly globalized nature of the modern world has lead to 
organizations facing threats that often are not recognize until the threat becomes a crisis. It is 
impossible for organizations, regardless of size, location or financial strength, to identify all 
possible hazards and their consequences; let alone plan for them. Therefore, the concept of 
increasing organizational resilience is gaining momentum (McManus, 2008).

The business environment is constantly changing and managing change to adapt to 
an uncertain future is a challenge that requires resilience – the capacity of an organization to 
survive, adapt and sustain the business in the face of turbulent change. While it is not 
possible to foretell the future, the organizations can equip themselves to adapt to the 
turbulence ahead, so resilience may be the key to sustainability (Hamel and Valikangas 
2003). Resilience is seen as a key organizational capability for sustainability in the current 
turbulent environment. At the same time, for organizations to be more sustainable and 
resilient, the delivery of innovative responses to the market through continuous change and 
improvement is necessary. If small and medium enterprises (SMEs) account for over 70% of 
the world’s production, and there is a growing mandate to create sustainable SMEs, then 
instilling, developing and implementing change capabilities is paramount in making progress 
towards sustainability and resilience (Ates and Bititci, 2011).

Small and Medium Business Enterprises (SMEs) are considered to represent the 
driving forces of sustainable local economic development throughout the world. They form 
the base of economies, stimulate private property and entrepreneurial capabilities which, due 
to their flexibility, can quickly adjust to market changes, generate employment, create 

                                                           
1 Faculty of Business Administration, Kasetsart University
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diversified economic activity, and contribute to exports and trade. This is also how SMEs 

2010).
SMEs create equally significant part of national GDP and employment in the Czech 

Republic. There are roughly 1.1 million active enterprises in the Czech, most of them begin 
SMEs with less than 250 employees and 50 mil. Euro turnover (99.8% of all enterprises as of 
2013), employing almost 1.8 million people (60% of Czech Republic´s workforce employees 
in enterprises regardless size). The bulk of them are micro, covering 92.7% of SMEs. SMEs 
produce approx 2/3 GDP of the Czech Republic (OECD, 2015). SMEs contribute about 51%
of export and about 56% of import in the Czech Republic. SMEs play an important role in 
development of endogenous potential of the regions in the Czech Republic, because they 
are significantly associated with entrepreneurial and social life in a given region. Positive 
impact on functioning of the sector of small and medium-sized businesses can be realized 
only under condition that this sector will maintain and further enhance its competitiveness, 
which is possible only if the sector is able to increase innovation, reduce costs, and gain a 
competitive advantage ( lu a obchodu, 2013)

The Czech Government will strive to ensure that business activity is not hamper 
administrative barriers and inefficiencies in the functioning of the state administration. SMEs 
going to continue a crucial role in the Czech economy and especially a key role in GDP 
growth, employment and foreigner trade. It is essential that the competitiveness of SMEs is 
mainly based on advantage of innovative competitiveness. (Ministerstvo 
obchodu, 2013) Therefore the Czech government established the following strategic and 
development vision concept for SMEs on period 2014 – 2020 to improve competitiveness,
entrepreneur´s education and generally reform business environment. In the government 
document we can find goals such as continuous improvement of innovation capacities,
quality management support, education and as was already mention above reducing
administrative burden. Although the plan involves education and reduction of administrative 
obstacles we cannot say it tries to improve awareness and importance of organizational 
resilience among entrepreneurs. For instance the document does not mention anything 
about education or programs which focus on anticipation and planning or how to deal with 
unexpected situations, importance of backup plan etc. Furthermore Czech government 
already accepted mandatory reporting of VAT and going to discuss about electronic records 
of sales for entrepreneurs. Either this laws going to heavily press Czech SMEs with 
bureaucracy and don’t support building resilience in Czech SMEs.

Nowadays, SMEs are facing continuously changing environment which may be 
opportunities or threats. Therefore they have to react quickly and properly to these changes 
to guarantee the sustainability of their businesses. To be successful in doing so, the 
entrepreneurs have to build resilience in their organizations. Challenges and unexpected 
situations should develop resilience in entrepreneurs and with right principles of 
management can be the tools that greatly help businesses in these difficult times to survive.
Management of SMEs is much more vulnerable than that of large companies because their 
resources, such as human resources, are frequently restricted. This is especially prevalent in 
SMEs in the manufacturing industry as they are often subcontractors and their sales rely on 
a few important customers, such as multinational corporations (MNCs), in terms of business 
relations. Hence, economic changes have a large influence on SMEs, and they often need 
government support to help maintain business continuity. This is why many politicians have 
dealt with SMEs as an important issue on their political agendas (Asian Productivity 
Organization, 2009). If the Czech government will not have any education and supportive 
programs to boost and develop resilience in SMEs and help them survive in times of crisis or 
to be better prepare for economics boom to and have higher growth than competitors, 
unemployment rate and GDP can rapidly and negatively change thanks to unpreparedness 
of SMEs or on the other hand GDP growth will not be that significant how could be if the 
SMEs know how to react or more precisely if they are resilient.

The problem is strongly exacerbated by the natural, financial and economic crisis as 
SMEs and entrepreneurs have suffered a double shock: a drastic drop in demand for goods 
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and services and a tightening in credit terms, which are severely affecting their cash flows
(OECD, 2009). SMEs and entrepreneurs play a significant role in all economies and are the 
key generators of employment and income, and drivers of innovation and growth. In the 
OECD area, SMEs employ more than half of the labor force in the private sector. In the 
European Union, they account for over 99 % of all enterprises. Furthermore, 91 % of these 
enterprises are micro-firms with less than 10 workers. Given their importance in all 
economies, they are essential for the economic recovery (OECD, 2009).

There is no awareness among SME owners that their existing management skills and 
knowledge are relatively weak and inappropriate for the demands of the world economic 

Objective of this paper is to examine organizational resilience of Czech SMEs and 
to compare organization resilience between/among Czech SMES which have different size, 
turnover, type of business, gender, education, experience, and age of enterprise owners.

2. Literature review

Organizational Resilience 

– “to jump back”- and is 
increasingly used in everyday language to describe our ability to cope with and bounce back 
from adversity. Some people describe it as the ability to bend instead of breaking when 
under pressure or difficulty, or the ability to persevere and adapt when faced with challenges 
(Reivich and Shatté, 2003). Resilience can be seen as the ability to predict a perturbation, to 
resist it by adapting and to recover by restoring the pre-perturbation state as much as 
possible (Madni, 2007). Sutcliffe and Vogus (2003) divide resilience in three levels – at the 
individual level (single person), at the group level (team) and at the organizations (firm). 

Organizational resilience is the goal that we are trying to achieve – making the 
organization more resilient and agile to risk-related issues (Leflar and Siegel, 2013). 
Organizational resilience is a critical component of communities’ ability to plan for, respond 
to, and recover from emergencies and crises. To invest in resilience, organizations need to 
understand their resilience strengths and weaknesses and must be able to evaluate the 
effectiveness of resilience strategies (Lee et al. 2013). Strategic resilience is not about 
responding to a onetime crisis. It’s not about rebounding from a setback. It’s about 
continuously anticipating and adjusting to deep, secular trends that can permanently impair 
the earning power of a core business. It’s about having the capacity to change before the 
case for change becomes desperately obvious (Hamel and Välikangas, 2003). Organization 
respond to uncertainty in many ways; they centralize internal control, they learn, they are 
creative, and they adapt (Lee et al. 2013). Organizational resilience is a quality that leaders 
and managers in all organizations should seek to foster at all times (Reich et al. 2010)

Principles of organizational resilience 

1. Structure and process Innovation

An innovation is the implementation of a new or significantly improved product (goods
or services), or process, a new marketing method, or a new organizational method in 
business practices, workplace organization or external relations (OECD and Eurostat, 2005).
The findings have further revealed that there is a strong positive and significant relationship 
between organizational innovation and organizational resilience. The message here is that 
parastatal organizations may become resilient depending on the level of organizational 
innovation accomplished (Mafabi et al. 2012). Resilience refers to a capacity for continuous 
reconstruction. It requires innovation with respect to those organizational values, processes, 
and behaviors that systematically favor perpetuation over innovation (Hamel and Välikangas, 
2003). The importance of innovation has been emphasized by Christensen (1997) that 
successful firms carry out innovations by identifying and responding to customers’ needs, as 
well as reacting to competitors’ strategies. Organizational resilience is mostly enhanced 
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through innovation of structures and processes (Ogbonna and Harris, 2003). Robb (2000) 
says that the resilient organization links together two architectures, each of which is focused 
on one of the two complementary domains of activity. The Performance System is comprised 
of those company structures focused on current performance, which include: Effective, 
efficient business processes, tightly aligned with customer needs; Clear boundaries, goals 
and performance measures for functions, teams and individuals; Clear relationships between 
individuals, managers, teams and organizations; An effective performance management 
system. The Adaptation System’s function is to generate new life for the total organization. It 
generates new solutions that must be integrated into the Performance System in order to 
meet emerging challenges. Innovation is a process of (recombinant) search as actors search 
their knowledge base for new ideas (Schumpeter, 1934; Gilfillan 1935; Nelson and Winter, 
1982; Sorenson et al., 2006). Factors that influence how organizations conduct search 
greatly affect the innovation process (Zhong and Ozdemir, 2010).

Innovation cannot happened without effective organization structure where 
boundaries are clearly definite and their amount is reduced to minimum and where new ideas 
are supported. 

2. Knowledge sharing

Human capital has been recognize as a critical resource in most firms (Pfeffer, 1994). 
It is an intangible asset – best thought of as a stock of knowledge compromise education, 
information and productivity and innovative skills – that is formed through investment in 
education, training, health and informal knowledge transfer (Becker, 1962). Additionally, 
human capital can be defined as the full range of knowledge, skills and abilities that an 
individual can use to produce a given set of outcomes (Hitt et al., 2001). A resilient 
organization acquires knowledge from the environment in order to carry out innovations 
relevant for building resilience. Knowledge sharing are methods of sharing knowledge 
including documents, stories, and conversations. Knowledge can be shared through a variety 
of mediums such as the independent review of documents, synchronous interactions that are 
face-to-face or by telephone, asynchronous interactions by email or social networking 
platforms, or instructional such as conferences, meetings and seminars (Emmons, 2013).
Knowledge-sharing relationships are interpersonal relationships that have the ability, as well 
as the inclination, to share knowledge relevant to organizational performance improvement 
initiatives (Emmons, 2011). Knowledge-sharing relationships support the positive adaptation 
process. Positive adaptation is equitable to resilience, the ability of an individual, group, or 
organization to address challenging conditions. By supporting positive adaptation, 
knowledge-sharing relationships build resilience (Emmons, 2013). The findings revealed that 
most organizations today exhibit a high level of knowledge management in terms of 
knowledge acquisition. (Mafabi et al., 2012). People learn while observing others (Everly, 
2011). Knowledge transfer requires the willingness of a group or individual to work with 
others and share knowledge to their mutual benefit. Without sharing, it is almost impossible 
for knowledge to be transferred to other person. This shows that knowledge transfer will not 
occur in an organization unless employees and work groups display a high level of co-
operative behavior (Goh, 2002). Employees in SMEs may be able to share their knowledge 
and ideas if they trust one another and are ready to enable the firm grow and become 
competitive in the industry (Ndubisi, 2013).

Open communication enhances knowledge sharing and knowledge sharing 
increases a possible creation of innovation. Here we can see that all resilient principles are 
connected. Knowledge sharing is based on trust and good relations among employees.
Without trust knowledge cannot be shared as well as without supportive environment which 
leads to mutual benefits through interaction of participants.

3. Open communication 

Sutcliffe and Vogus (2003) state that organizational level resilience is based on the 
organizational processes and resources focused on developing the competence and growth 

398



of an organization. Intangible resources as an important principle of organizational resilience 
development are training, career development, open communication with higher 
management or entrepreneur, encouragement to participate in organizational decision 
making, performance feedback, and respectful treatment from higher position employees 
(Shin et al., 2012). Viewed as a form of intellectual capital, communication can be 
understood as an integral part of the management of an organization, the tasks of which 
include building and increasing the company’s intangible assets. Seen in this way, 
communication is recognized as a function that embraces and involves the whole 
organization that impacts the organization’s performance and its success in achieving its 
mission. At the same time, it is increasingly important to see communication as an 
organization-wide activity managed by communications professionals. Many forms of 
intellectual capital such as relations, networks, competencies and trust require strong 
communication skills of staff, while the organization itself must have appropriate 
communication structures as well as an organizational culture that promotes openness and 
dialogue (Malmelin, 2007). Employees who enjoy open communication and are trusted might 
develop a high degree of commitment and positive affect to their organization, and that this 
commitment can be employed when responding to adverse events to build a resilient 
organization (Powley, 2009). Arguably, employees’ affective commitment is on top of the 
desired core values that an organization wants their individuals to develop (Hunt et al. 1985, 
Jaaron and Backhouse 2011). Communication climate where employees feel free to speak 
their minds can be a daunting task. But it is well worth the effort. The end results are better 
teamwork, enhanced work relationships, increased job satisfaction, innovation and creativity. 
It can also make a world of difference in your workplace and insure a trust-worthy exchange 
between employees (Saunders, 2007).

Open communication within the organization is necessary to achieve organization 
resilience. According to the theory we focus on communication channels and free flow of 
information. 

4. Planning and anticipation 

Planning means being able to organize preventive and corrective actions in advance 
thanks to the resilience management modes and take the dependency of other resources 
and services into account when implementing actions (Robert, 2010). Ability to effectively 
respond to a major disruption becomes apparent (Bhurnard and Bharma, 2011). For an 
organization to become resilient, it takes planning and preparation; it takes a conscious effort 
to become resilient. Some readers may conclude that business continuity or crisis 
management are synonymous with organizational resilience, but they are not the same thing.
Business continuity focuses on planning and preparing for that would create unacceptable 
business process interruption. Crisis management identifies potential impact that threaten an 
organization and provides a framework for building resilience with the capability for and 
effective response (Leflar and Siegel, 2013). Heijden et al. (2002) suggest that anticipation 
does not come from formal forecasting but from honing the organizational ability to see, 
perceive and understand what it happening around it. This requires the mobilization of as 
many resources as possible to observe, perceive, experience, make sense, rationalise, 
decide etc. Mobilizing these resources for corporate use means effective networking of 
people and creating a high-quality ongoing strategies conversation in the organization. The 
objective is the sharing of individual perceptions and sense making, such that decision-
makers at all levels increasing their awareness and develop a wider view. Following the 
evidence of Antony et al. (2008), it is clear that the lack of strategic planning and a focus on 
short-term benefits during the decision-making process can severely limit an SME’s ability to 
respond effectively. SMEs’ ability to effectively react to various extreme events is often 
affected due to lack of planning, Utilising the developed resilient response framework, the 
limitations in an SME’s (Ingirige et al., 2008). Historically, a lack of long-term financial 
planning and strategic planning has been a key reason why SMEs fail. However, in response 
to the global financial crisis, a significant majority – particularly SMEs with employees – have 
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adopted a greater appreciation of environmental (economic) threats (Carson and Woodley, 
2012).

Planning and anticipation are crucial organization principles. To become resilient 
organizations must constantly monitor and evaluate the environment and subsequently 
implement necessary steps to handle changes or disturbance of the environment. Also is 
important to have an appropriate resources which are requisite to adapt. 

5. Empowerment 

A key to a resilient organizational culture is empowerment (White, 2013). 
Empowerment is about employee participation through increased delegation of responsibility 
down throughout the organizational chain of command. The essence of the social-structural 
perspective of empowerment is the idea of sharing power between superiors and 
subordinates with the goal of cascading relevant decision-making power to lower levels of 
the organizational hierarchy (Liden and Arad, 1996). Analysis of survey conduct in UK 
manufacturing companies reveals an important link between empowerment and learning that 
helps employees cope better with their jobs and stimulate knowledge sharing with colleagues 
(Mankin, 2009). Empowering people to take control within agreed parameters helps them 
navigate through the daily complexities. It also makes sure they’re ready to respond at critical 
moments rather than risk the delay and confusion of relying on others (Jourdan, 2012).
Resilient organizations promote personal initiative by empowering their workforce. They do 
this by structuring their organizations in a way that places decision-making authority on those 
who are closest to the job. More importantly, they make sure that their leaders know how to 
effectively encourage responsibility, acknowledgment, and creativity so that employees feel 
that they “own” their jobs (Claudio-Pascua, 2012). The managers, who empower their 
employees, are mainly providers of resources and eliminators of barriers. Therefore, one of 
the chief missions of managers is to help the employees to achieve their goals. The 
managers, who provide the requisite resources for their employees so as to increase their 
capacity, make endeavor to be assured that the employees receives professional 
development experiences and adequate and constant training (Speritzer, 1996). Lord and 
Hutchinson (1993) mention in their research that self-motivation was an essential part of 
empowerment and personal supports (practical, moral support and mentoring) were vital in 
expanding personal empowerment. 

Autonomy and responsibility of the employees lead to a higher performance and to 
faster goal achievement. However organization has to provide resources, information for 
instance, to help employees in decision-making as well as continuously develop their skills 
and knowledge. 

6. Leadership 

Leadership is the process of influencing others to achieve group or organizational 
goals. Leaders are different from managers. The primary difference is that leaders are 
concerned with doing the right thing, whereas managers are concerned with doing things
right (Williams, 2013). Rapid, disruptive change is today’s normal. It comes in bubbles, 
waves and sometimes tsunamis. To cope, leaders need to be agile and resilient. For years, 
the focus has been on speed and agility. But globalization, technology and social-political 
changes are disruptive. They require resilient leaders, emotionally intelligent people able to 
absorb complex change and help others move forward to achieve success (Reid, 2008).
Resilient cultures begin with leaders who understand and support building resilience at the 
individual and organizational level (White, 20013). Mindful leadership model offers a unique 
perspective about the challenges that we face everyday. Through this perspective, 
challenges can be used as opportunities to build resilience. The central tenet of the model is 
mindfulness, the understanding of what is happening in the moment and the ability to make 
conscious choices because of that understanding (Center for Resilient Leadership, 2013).
Broadly defined, leader consciousness is a state of mindfulness, awareness or insight. It is 
knowing what we are thinking in any particular moment and becoming aware of those 
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thoughts in the present moment. Leaders need to be conscious because we live in a tough 
world that is highly complex and filled with adversity. Leaders may not only survive, but 
actually thrive, within the difficulties and complexity they face by being conscious leaders 
(Elkington, 2014). Mindfulness is the process of actively noticing new things. When leaders 
do that, it puts you in the present. It makes them more sensitive to context and perspective. 
It’s the essence of engagement. There are many other advantages to mindfulness. It’s easier 
to pay attention. Leaders remember more of what you’ve done and they are more creative. 
They are able to take advantage of opportunities when they present themselves and they 
avert the danger not yet arisen. When leaders practice and model mindfulness, and find 
ways to encourage mindfulness at work, they and their employees build greater individual 
resilience. In turn, your organization becomes more supple, creative, and resilient, too 
(Langer, 2014). Whilst the signs of a resilient leader may be subtle and often unnoticed when 
there is no crisis, the mark of a non-resilient leader is considerably easier to spot. Generally, 
the nonresilient individual is prone to emotional exhaustion due to prolonged exposure to 
stressors, which leaves him vulnerable to burn-out (Banks et al., 2012). Without resilience, it 
is easy for the individual to feel negative and experience self-doubt, which would hamper his 
ability and motivation to handle the challenges of current work and work at higher levels, as 
well as possible setbacks he may face during his journey of personal and leadership 
development (Khoo & Lee, 2011). Leadership requires taking a long-term perspective in 
making decisions; fostering systemic innovation aimed at increasing customer value; 
developing a skilled, loyal and highly engaged workforce; and offering quality products, 
services and solutions which lead to higher sustainability, resilience and performance 
organization over the long term (Gayle and Bergsteiner, 2011). 

Resilient leader has to be a person who is willing to get both positive and negative 
feedback, who knows about all happening within the organization and who is prepare to lead 
and overcome emotional sensitivity. Leaders build the organization and are strategic players 
of getting over an unexpected situation or crisis. 
 

7. Culture 

An organization is postulated to have a “strong culture”, which is usually defined to be 
widely shared among employees. Well developed cultural artifacts like “rituals” and 
“organizational stories” are anecdotes given to illustrate particular cultural traits. The strength 
with which the cultural values are held among employees is then taken to be a predictor of 
future organizational performance, usually financial (Lee and Yu, (2004).The role of culture in 
preventing or reducing organizational disasters was discussed by Pauchant and Mitroff 
(1988) and Pearson and Mitroff (1993), who argued that the organization’s culture can be its 
worst enemy in creating disasters and crises. Therefore, creating enterprise culture of 
resilience sets the foundation for effective recovery, future success and sustainability (Alesi, 
2008; Coles and Buckle, 2004). In a resilient culture, there is an open atmosphere for 
reporting and addressing problems and organizational risks (Elliott et al., 2010). Resilient 
organizational cultures give all employees—from the CEO down—permission to take care of 
their physical, mental, emotional, and spiritual needs with the understanding that when these 
needs are tended to, resilience occurs, and the entire organization benefits through 
increased productivity, job performance, retention, engagement, and physical well-being 
(White, 2013) The literature on SMEs suggests that they may be more entrepreneurial and 
quicker to react to changes (Voss et al. 1998, Zhang et al. 2006). In contrast, findings 
suggest that, due to a tendency towards centralized decision making caused by the 
command and control culture, the entrepreneur may be a constraint to quick decision making 
or implementation of change; thus, significantly undermining the resilience of the 
organization. (Ates and Bititci, 2011). Instead, in order to achieve SME resilience, employees 
must possess a feeling of ownership in the business, they have to feel that they own their 
job, and the freedom to make decisions according to their responsibility area. (Tompkins 
2007, Alesi 2008, Berman 2009).
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Someone can go out and buy the high-tech technologies or recruit a skilled 
employees, but they can’t buy a culture. Culture is unique and it takes a lot of effort to
develop it. Resilient culture requires employees´ awareness about organization's values and 
commitment of the employees. On the other hand organizations have to support their 
employees´ resilience by identifying and rewarding positive behavior, providing them with 
meaningful recognition. 

Small and medium enterprises (SME)

Numerous definitions for enterprise division can be found in the literature. But 
companies are usually being divided according to their size to micro, small, medium-sized 
and large enterprises. The definition of the size of enterprises is usually determined on the 
basis of several criteria: the legislation of each country, number of employees, annual 
turnover, value of assets and net profit (Petkovska, 2015).  A typical SME can be defined as: 
An enterprise in market economies founded on the basis of innovation and with the help of 
entrepreneurial spirit, usually governed by owners or partial owners in a personalized way 

, 2010). Micro, small and medium-sized enterprises are socially and 
economically important because they represent 99% of the total number of enterprises in the 
European Union, providing around 90 million jobs and have a great contribution to the 
development of entrepreneurship and innovation (Petkovska, 2015).  

Organization resilience and SMEs characteristics

1. Size (number of employees)

Within any industry, there are processes that shape the distribution of firm sizes. For 
instance, economies of scale, capital and labor intensity, target markets, tariffs, and niche all 
have effects on the size and number of firms within an industry. It may be beneficial for 
competitors in an industry to be different sizes (Fujita et al., 1999). Firms of different sizes 
can pursue different business strategies, because their interests do not overlap. Combined, 
the business strategies of firms create and sustain economic growth (Garmestani et al., 
2006). The processes driving firm growth appear to vary with firm size and location. Among 
large firms, growth rates tend to stabilize with increasing firm size, which leads to firm 
persistence and opportunity for long-term growth (Buzzelli, 2001). This positive feedback 
loop allows large firms to capture more resources, which means that the largest firms in an 
industry rarely relinquish their dominance (Buzzelli, 2001). Large firms enjoy reputation 
effects that help to maintain their status in financial markets and the public consciousness 
(Sleuwaegen and Goedhuys, 2002), and can capitalize on production economies of scale 
more effectively than smaller firms (Mittelstaedt et al., 2003).

Resource scarcity is a key issue for SMEs, and in relation to resilience, this is a 
crucial consideration as best practice is (typically) identified in resource rich large enterprise 
contexts (Herbane, 2010). SMEs suffer from resource constraints that include lack of access 
to finance, lack of technological resources and constraints related to human resources 
(Vossen, 1998). SMEs have been affected directly and indirectly by extreme events and yet 
have fewer resources to plan, respond and recover (Ingirige et al., 2008). In a 2006 report to 
DEFRA one respondent claimed that, there is a big difference between the big companies 
and the SMEs. Big companies have plans in place for almost all eventualities, small ones 
don’t (Peck, 2006) and it is commonly accepted that SMEs can be disproportionately 
impacted by extreme events at an earlier stage (Taylor and Branicki, 2011). Vossen (1998) 
described small (as opposed to large) firms as having several relative advantages. Some 
examples of these included: little bureaucracy, rapid decision-making, rapid and effective 
internal communications, shorter decision chains, capacity for fast learning and the ability to 
quickly adapt routines and strategies. There is also tendency for work to be more informal 
and to have a greater face-to-face characteristic due to the size of the organisations (Storey 
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and Sykes, 2006). The mean sales volume of businesses impacts economic and livelihood 
stability and is a measure of a community's economic resources. 

Bigger size companies have better access to financial sources, but their size could be 
threat as well. More bureaucracy and longer process of decision-making means that their 
adaptation process could be more complicated than in small or micro companies. According 
this facts we think that SMEs of different size have different level of organizational resilience.

2. Annual turnover

Perhaps one of the most generalizable determinants of utility financial performance is 
facility size and customer base. Larger utilities can take advantage of economies of scale 
and spread their costs (which are mostly fixed) over a greater number of customers, thereby 
reducing costs per account. Smaller utilities have many of the same fixed costs and 
requirements with fewer customers to cover costs. Additionally, utility staff may lack time and 
expertise to strategically finance their utility. Larger systems are also more likely to have a 
diverse customer base (i.e. a healthy mix of residential, commercial, industrial, and 
wholesale customers) and are less vulnerable to revenue fluctuations as a result of individual 
customer behavior change (Water Research Foundation, 2014). 

Managing the organization to achieve operational resilience is an effective means of 
striking a balance between cost cutting and service. Companies can manage risk for revenue 
growth by ensuring that defensive cost-cutting strategies do not interfere with efforts to 
attract, and most important, retain customers. Resilient organization are more likely to deliver 
reliable, quality service and product to secure customer loyalty and generate increased 
revenue (Frost et al., 2000). 

So what does that mean for leaders of organizations and teams, business owners, 
and entrepreneurs? Customers expect us to listen to their valuable feedback as we develop 
the next version of our products or services. Employees are desperate to contribute their 
best ideas and greatest talents. Communities want us to be part of the conversation about 
development and growth. If we ignore their demands, we’ll suffer the consequences. To 
succeed in this new age, businesses must be engaging, responsive, efficient, and adaptive 
(WroldBlue, 2015). 

Generally we can say that size is equal to annual turnover, so the bigger size of 
company has bigger annual turnover and conversely, but it is not always true. Organizations 
with a higher turnover should have a higher profit which they can spend in development and 
increase organization resilience level. According this facts we think that SMEs of different 
annual turnover have different level of organizational resilience.

3. Type of business 

Volatility will characterize metal markets for the foreseeable future. Global demand is 
shifting, energy costs are likely to continue to rise and financial institutions are becoming 
increasingly involved in commodity markets. Moreover, economic instability in the euro zone 
sharply adds uncertainty to the already shaky global economy. To deal with sharp price 
swings, metals companies are adapting to their new environment. Businesses are expanding 
into upstream assets to manage volatility and to lock in access to key raw materials. Some 
companies are moving beyond resource self-sufficiency to become raw materials providers 
in their own right, selling at what remain historically high prices. This brings resilience, as 
businesses reduce their transportation expenses and build links across multiple local supply 
chains. But even as metals players diversify and expand, they remain focused on keeping 
their costs down, their operations lean and their balance sheets strong (Global Metals 
Outlook: Manufacturing Resilience, 2012) 
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The current gloom and doom about goods trade has obscured the quiet resilience of 
services trade. Services account for over one-fifth of global cross-border trade, and for some 
countries such as India and the US close to a third of all exports (Borchert and Mattoo, 
2009). According to reaserach “The Crisis-Resilience of Services“ (Borchert and Mattoo, 
2009) developing countries like India, which are relatively specialized in business process 
outsourcing and information technology services, have suffered much smaller declines in 
total exports to the United States than countries like Brazil and China and regions like Africa 
which are specialized in exports of goods, transport services or tourism services. A key area 
for future research is to understand the reasons for the resilience of services trade. One 
possibility is that this resilience reflects delayed adjustment, both domestically and 
internationally. While some services industries like construction are affected more quickly in 
a recession, other services industries tend to adjust more slowly. Alternatively, as we have 
conjectured, resilience could be a consequence of certain features of services or services 
trade itself: demand for a range of traded services is less cyclical, and services trade and 
production are less dependent on external finance.

Each business type has different characteristics and specific environment. Adaptability 
level to changing environment could be diverse and thereby organizational resilience level 
should be different. 

Organization resilience and entrepreneur’s personal characteristics

Previous research has shown that business owners’ goals may vary depending on 
individual and business demographic factors, specifically age, gender, education, and type of 
business (Steward et al., 1998). Individual-level demographic factors such as age, education 
and experience level were controlled because they may have systematic relationships with 
resilience or growth (Ayala and Manzano, 2013).  For example, human capital variables such 
as education and experience have been shown to be positively related to venture growth 
(Ayala and Manzano, 2010; Lee and Tsang, 2001). Age has also been found to contribute to 
the development of resilience, although the research findings are equivocal in this area 
(Burns and Anstey, 2010; Campbell-
were asked to indicate their age educational level (coded for each level as 1= Secondary 
education, and 2 = University degrees) and the number of years of work experience 
(including experience obtained prior to establishing their firms). Previous studies have shown 
that the performance rates of businesses can vary depending on the age of the company or 
their size (Wiklund and Shepherd, 2005).

4. Gender 

When investigating resiliency, complexities of the socialized perspective of gender 
are essential considerations (Bird and Brush, 2002). Social sciences generally recognize the 
gendered dimension of the responses to any social event. However, the gender and disaster 
literature, which has been growing steadily over the past decade, has overlooked the way in 
which a significant proportion of disaster planning and management is gendered (Cupples, 
2007). Bird and Brush (2002) described masculine management as strategic and competitive 
with centralized decision making, low people commitment with clear boundaries between 
owners and employees, and growth leading to hierarchy. On the other hand, feminine 
management was personal, influenced by familial history, had participative decision making 
and high commitment to people, and growth was resisted. 

According to the theory we believe that organizational resilience level is different 
under gender type, so female entrepreneurs have different management approach than male 
entrepreneurs.    

5. Education 

Although there have been colorful stories of school drop-outs becoming highly 
successful entrepreneurs, the increasing complexity of the business environment worldwide 
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seems to indicate that education is an essential entrepreneurial quality (Lee and Tsang, 
2001). According to Cooper and Dunkelberg (1987) businessmen have a higher level of 
education than the population in general. Other studies go even further by affirming that 
there is a positive relationship between the level of education and the act of becoming an 
entrepreneur, at least in the case of intermediate educational levels (Robinson and Sexton, 
1994; Reynolds, 1997). From Brockhaus’s (1980) point of view, it is easier for individuals with 
a university education to obtain important positions in companies, whereby they are able to
satisfy their strong desire for achievement. On the other hand, for entrepreneurs who do not 
have this higher educational level, it is practically impossible to attain decision-making 
positions, which to their way of thinking, control the results of the company because of their 
personal actions. Moreover, the individual with minimal formal training who possesses the 
psychological characteristics of the entrepreneur would feel frustrated in any position as an 
employee and will create a company and force himself to go to great lengths to ensure the 
success of the venture (Calvo and García, 2010). In spite of the contradictory findings, Lee 
and Tsang (2001) believe that, in general, education has a positive impact on the growth of a 
firm because education equips an individual with analytical and technical skills, which are 
essential to managing a business.

Education should have a positive influence on organizational resilience level. Better 
educated entrepreneurs should have higher general overview and stronger managerial skills, 
so we think that SMEs with different education level of owner have different level of 
organizational resilience.

6. Experience 

Generally speaking, an entrepreneur’s experience consists of three main 
components: entrepreneurial, industrial and managerial. Entrepreneurial experience refers to 
‘the number of previous new venture involvements and the level of the management role 
played in such ventures’ (Stuart and Abetti, 1990, p. 151). Industrial experience refers to 
experience in the industry, which the venture is in. Managerial experience is the total 
experience in management regardless of the industry. As Gasse (1982) pointed out, an 
entrepreneur’s experience can influence performance positively or negatively. For example, 
prior experience can be a stumbling block when drastic strategic change is called for. In Jo 
and Lee’s (1996) study, managerial experience affected performance negatively, whereas 
industrial experience had a good influence on overall performance. Most studies, however, 
reported a positive relationship between prior experience and venture performance. For 
instance, Stuart and Abetti (1990) reported a positive effect from managerial experience; Van 
de Van et al. (1984) and Vesper (1980) both reported positive effects from industrial 
experience; Dyke et al. (1992) reported a positive effect from both managerial and industrial 
experience. Duchesneau and Gartner (1990) used the concept of ‘breadth of managerial 
experience’, which combined managerial and industrial experience, and found that combined 
experience had a significant effect on venture successes. It seems that the existing evidence 
generally supports a positive relationship between an entrepreneur’s experience and 
performance (Lee and Tsang, 2001). If the entrepreneur has experience setting up new 
ventures and has personally created a company, this will provide him/her with an added 
advantage, namely: a greater ability to foresee most problems encountered by young 
companies and the ability to use the most appropriate management methods to resolve such 
problems (Boden and Nucci, 2000; Wagner and Sternberg, 2005).

As is mention above experience have a positive influence on organizational 
performance. We believe that SMEs with lower experienced entrepreneurs have different 
organizational resilience level than SMEs with more experienced entrepreneurs. 

7. Age 

Although older people are more capable of exhibiting behaviors that deviate from the 
customary way of doing business as they have greater means and opportunity for doing so 
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(Curran and Blackburn, 2001; Weber and Schaper, 2004), they are much less likely as 
younger people to take steps toward acting entrepreneurially (Hart et al., 2004) or to actually 
establish a company (Kautonen, 2008). Lévesque and Minniti (2006) explain the age-related 
effect on entrepreneurial intention as a result of the opportunity costs of time. They argue 
that older people are less willing to invest time in activities that have a long and uncertain 
payback period (Fung et al., 2001). It can thus be assumed that age has a negative relation
with entrepreneurial intention (Hatak at al., 2015). According to Sun et al. (2011) and their 
research, which measure entrepreneurs' resilience and its relationship with entrepreneurial, 
entrepreneurs who were in the middle age range (25-40) had a higher resilience level than 
other age groups.

As Hatak at al. (2015) mention age has negative relation with entrepreneurial 
intention, so it means that older entrepreneurs have different entrepreneurial intention than 
young one. According this data we think that SMEs with different age of owner have different 
level of organizational resilience.

Definition of SMEs in EU:

SMEs are defined by the European Commission as having less than 250 persons 
employed. They should also have an annual turnover of up to EUR 50 million, or a balance 
sheet total of no more than EUR 43 million (Eurostat). Small and Medium Enterprises (SME) 
are the backbone of Europe’s economy: there are 23 million SMEs in Europe representing 
around 99% of all undertakings, and 57% of them are sole proprietorships. They provide two 
thirds of total private-sector employment, represent 80% of the total job creation and produce 
more than half of the EU added value (Lopriore, 2009)

Source: European Commission

Conceptual framework

Independent Variable Dependent Variable

Hypothesis

Organization factors:

1. Gender of owner
2. Age of owner
3. Education of owner
4. Experience of owner
5. Type of business
6. Size
7. Turnover

SMEs’ Organizational
Resilience:

1. Open Communication
2. Structure and process innovation
3. Knowledge sharing 
4. Anticipation and planning 
5. Empowerment
6. Leadership
7. Culture
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The hypotheses of this study were derived from the conceptual framework above, 
based on organization factors and SMEs´ organizational resilience from the Czech Republic. 
The hypotheses are listed as follows:

H1: SMEs with different gender of owner have different level of organizational resilience

H2: SMEs with different education level of owner have different level of organizational 
resilience

H3: SMEs with different experience of owner have different level of organizational 
resilience

H4: SMEs with different age of owner have different level of organizational resilience

H5: SMEs of different type of business have different level of organizational resilience

H6: SMEs of different turnover have different level of organizational resilience

H7: SMEs of different size have different level of organizational resilience

3. Research methodology

The target population of this study comprised active SMEs in the Czech Republic. 
The sample consisted of 160 SMEs owners from the total 1.1 mil. SMEs in the Czech 
Republic. The owners were both male and female with different age, experience and 
education. 

Research instrument 

The instrument of this study was developed by examining research papers, journals 
and theory which focus on organizational resilience or related studies. Self-administration 
questionnaire were developed from related theories and concepts as well as previous 
studies. The questionnaire was divided into 3 parts.

1. SME Characteristics including size, turnover, and type of business. In this part 
respondent was asked if he or she is owner of the company. In case the 
respondent mark not he or she was automatically sent to the last page where 
they were inform that they are not suitable respondents for this research

2. Organizational resilience measurement. This part was divided into 7 sections 
of organizational resilience principles with 30 questions in total (20 positive, 10 
negative). Likert scale has been used as scaling technique.

3. Entrepreneur’s personal characteristics including gender, education, 
experience, and age.

Reliability testing 

After the questionnaire was approved for its content validity, a test was conducted 
with 30 SMEs owners. The questionnaires were collected, and the data were processed for 
reliability with the SPSS program for Windows. The Cronbach’s alpha coefficient obtained for 
organizational resilience was 0.91.

Data collection and analysis 

After the pretest was completed, the online questionnaire was created through 
Google forms and the link was directly sent to approx. 4500 organizational subjects via 
email. The first part of the questionnaire used descriptive statistics – Mean, Standard 
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Deviation to figure out the frequency of this data to conclude the percentages. The second 
part used an inferential statistics – t-test and one way ANOVA to test the hypotheses.

In total, 259 respondents’ surveys were collected. Due to the characteristics limit of 
respondents and organizations and the fact that there were surveys with uncollected data, a 
total of 160 SMEs owners were used to analyze the study.  

The categorization was done to ensure balance of items in each principles of 
organizational resilience. The items were placed against a Likert scale (measured by one to 
five) and entrepreneurs were required to respond about their attitudes and opinions. To 
measure organizational resilience level, each item score was added up and an average was 
sought by dividing by the total number of items in each of the sub-sections. 

4. Results 

SME Characteristics

SMEs were divided into 3 type of business. The highest representative were in services and 
manufactory (both had 70 – 44%), followed by trade and merchandise (20 – 12%). Size by 
definition of SMEs in EU was the lowest representative in organizations which they have 
number of employees between 50-250 (32 – 20%). Next were SMEs between 50 – 10 
employees (56 – 35%) and the highest amount was in the micro organizations with less than 
10 employees (72 – 45%). There were 19 SMEs (12%) with turnover between 10-50 mil. 
Euro fallowed by 41 organizations (26%) with turnover between 2-10 mil. Euro.  The highest 
part was in section with less than 2 mil. Euro. with 100 SMEs (62%).

Tab. 1 Sample of SMEs characteristics

Size of SMEs Business sector of SMEs

No. of employees Frequency Percent Sector Frequency Percent

<10 72 45,0 Manufactory 70 43,8

10=<50 56 35,0
Trade and 

merchandising
20 12,5

50=<250 32 20,0 Services 70 43,8

Total 160 100,0 Total 160 100,0

Turnover per year

Turnover in mil. Eur Frequency Percent

<2 100 62,5

2=<10 41 25,6

10=<50 19 11,9

Total 160 100,0

Entrepreneurs’ personal characteristics

The result shows that the respondents are mainly men. Namely 112 respondents 
were males (70%) and 48 females (30%). The education level of respondents showed 
approx. one third of high school (56 -35%) and two thirds of university degree (104 – 65%).
There were a total of 107 (67%) SMEs owners which had more than 8 years of experience 
and 53 (33%) less than 8 years of experience. 72 (45%) respondents were older than 50 
years, followed by 60 (37,5%) respondents which were between 30 and 50 years old. The 
lowest representative was less than 30 years old – 28 (17,5%).
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Tab. 3 Sample of owners personal characteristics

Gender Frequency Percent
Years in 
business Frequency Percent

Male 112 70 <8 53 33,1

Female 48 30 8=> 107 66,9

Total 160 100 Total 160 100

Age Frequency Percent Education level Frequency Percent

<30 28 17,5 Highschool 56 35

30=<50 60 37,5 University 104 65

50> 72 45 Total 160 100

Total 160 100 x x x 

Organizational resilience of Czech SMEs

As we can see from the table below 5 from 7 organizational resilience principles have higher 
mean score than 4. It means this 5 principles, namely open communication, knowledge 
sharing, empowerment, leadership and culture, have high resilience. Two principles are 
below mean score 4. However structure and process innovation is really close to means 
score 4 (3,98), so we can consider it as high resilience principle as well. Anticipation and 
preparedness has the lowest mean score 3,57 which represents moderate resilience. 

Tab. 2 Organizational resilience level

Hypothesis testing and discussion 

H1: SMEs with different gender of owner have different level of organizational 
resilience.

There are significant differences in Open communication, Anticipation and 
preparedness and Culture. In this case women have higher score than men. Women 
communicate better than men and actually talk less, according to researchers from 
Manchester University. Men speak more words than women in a day, but have a weaker 
command of language in social situations, use the same words repeatedly and pay 
unconvincing compliments. Research focused on studying how men and women 
communicate (Reuters, 2011). Women are more sensitive, their expression is better and 
they are better in handling negative feedback. Women are also willing to share more 
information than men. Women have higher anticipation capabilities and their 
organizations are better prepared to handle unexpected situations and they know how to 

Component Mean
Std. 

Deviation

Open communication 4,0578 0,6499

Structure and 
process innovation

3,9813 0,6633

Knowledge sharing 4,0109 0,7346

Anticipation and 
preparedness

3,57 0,5627

Empowerment 4,0344 0,7162

Leadership 4,1688 0,5325

Culture 4,0406 0,5854
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connect all employees and organizational principles together for smoother running of the
organization.

H2: SMEs with different education level of owner have different level of organizational 
resilience

There is significant difference in Leadership. Owners with high school education have 
lower resilient leadership than owners with university degree. Owners which passed 
university are better prepare in terms of leadership. During theirs studies they had to 
cooperate with others, do a presentations in front of committees and deal with stress 
situations, so I it could help them how to handle crisis situations. Some of them could 
have leadership as a subject at the university, so their leadership skills in term of 
resilience should be naturally better. According to Lee and Tsang (2001) education has a 
positive impact on managers’ skills.

H3: SMEs with different experience of owner have different level of organizational 
resilience

There are no significant differences. Experience characteristic was divided into two 
groups – less than 8 years of experience and more than 8 years. Unfortunately we 
couldn’t reach enough strong representative sample of starting entrepreneurs (less than 
3 years). We have tried to contact many starts up companies where we expected young 
entrepreneurs are. It would be beneficial for our research to have strong sample of 
young entrepreneurs.

H4: SMEs with different age of owner have different level of organizational resilience
There are no significant differences. Sun et al. (2011) found resilience differences 

among different age of owners. However size of their sample was 38 890 participants, so 
our distinct could be due to vast difference in size of our samples and variance in 
definition of resilience principles.

H5: SMEs of different type of business have different level of organizational resilience
There are significant differences in open communication and knowledge sharing. 

Trade and Service SMEs have significantly higher score in open communication and 
knowledge sharing dimensions than those of manufacturing SMEs. It could be thanks to 
bigger areas which manufacturing SMEs need for their production. Huge complexes with 
big halls are faintly connected and communication between departments take place only 
among management staff. Manufacturing SMEs should improve their skill in these two 
dimensions especially they should increase channels such as group meetings, 
workshops and communications platforms.

H6: SMEs of different turnover have different level of organizational resilience
There are no significant differences. Generally we could say size of company reflects 

to annual turnover. For next research it could be beneficial to study and compare 
organizations with higher eminent differential in turnover.  

      
H7: SMEs of different size have different level of organizational resilience

There are no significant differences. Berraies et al. (2014) and Gunasekaran et al. 
(2011) say that innovation and innovative organizational structure give SMEs 
considerable advantage in the market as copared to large companies. This advantage is 
due to the size of a company that makes it very agile. The reason why didn’t find 
significant differences could be thanks to relatively small variance between micro, small 
and medium size SMEs and due to the highest percentage representation of micro 
SMEs in our sample. 
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5. Discussion and Conclusions

The purpose of this study was to investigate organizational resilience of SME in the 
Czech Republic. The results showed that lowest score is 3,57, which represents anticipation 
and preparedness. According to Mandi (2007) resilience can be seen as the ability to predict 
a perturbation, to resist it by adapting and to recover by restoring the pre-perturbation state 
as much as possible. From this definition we can see that anticipation and preparedness is 
the key resilient principles for organization to survive in changing environment. Organizations 
without anticipation processes react with strong difficulties to environment changes and due 
to it their adaptation is usually slow with low effectivity. Therefore Czech government should 
improve the capability of SMEs in this aspect through education and training programs.
Czech government has many programs which support SMEs, but most of this programs 
focus on financial aspects and how to distribute money to SMEs.  There is a significant lack 
of education programs and support from the government. Organizations and entrepreneurs 
are poorly aware about the importance of resilience principles and thanks to ignorance they 
decrease their ability to deal with changing environment, unusual situations, and crisis.

6. Limitations and implications for future research

Small sample size (n=160) from Czech SMEs, so the result cannot be generalized to 
SMEs population in Czech Republic. The study should be treated as exploratory study. To 
have the same amount of respondents in our sample for each characteristic could be 
beneficial as well as it could help to better accuracy of the research. Some organization 
resilience levels are hard to measure and compare according to SMEs characteristics thanks 
to their relatively small differences.    
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Trade policy of the European Union and the United States 
and its impact on mutual trade turnover  

Aneta JAROSZ-ANGOWSKA1  

Abstract:  
Globalisation results in the growing interdependence of economies, in particular major 

world-economy players such as the European Union and the United States. Globalisation is 
the reason why transatlantic cooperation has been tightened up. In the second part of the 
1990s interest in mutual economic relations developed, manifesting itself in the flourishing of 
cooperation and agreements. 

The United States and the European Union maintain the most important economic 
relationship in the world, which are the foundation of the transatlantic partnership. Closer 
economic cooperation has served on the creation of a new transatlantic marketplace, where 
gradually reduced or eliminated will be barriers to the free movement of goods, services and 
capital. The European Union and the United States are major trading partners in terms of 
mutual trade by creating the largest bilateral trade relationship in the world. From their 
reciprocal trade relations depends on the entire global trade, as well as progress in its 
liberalization within the World Trade Organization. 

Trade relations between the European Union and the United States are based on the 
Most Favored Nation clause, so the partners do not apply to their goods preferential tariffs. 
Tariff rates of the US and the EU customs tariff are not high, they do not constitute significant 
barriers to trade. Due to the low level of tariff rates, the appreciable effect on trade between 
the US and the EU have non-tariff barriers. Particularly important is the liberalization of non-
tariff instruments that represent a significant barrier in mutual trade relations. The biggest 
obstacle in bilateral relations are especially regulatory barriers, i.e. those which are related to 
the internal rules of the countries regarding the requirements for labeling of products, 
packaging, safety, environmental protection. 

A characteristic feature of bilateral trade exchange between the US and the EU in recent 
years is increasing volume of mutual exchange and the continuing EU surplus in trade with 
the US, which in 2014 amounted to 105,4 billion euros.  

The aim of the article is to show the framework for transatlantic cooperation and joint 
projects to the development of mutual USA-UE trade relations, characteristics of the mutual 
trade exchange and identification of trends in trade between the US and the EU in the years 
1990-2014. For the implementation of the article will be used the following scientific methods: 
critical analysis of documents, action plans, agreements concluded between the US and the 
EU; analysis and graphical presentation of statistical data drawn from Eurostat, U.S. Census 
Bureau, WTO and UNCTAD databases; indicator analysis of trade exchange. 

Key words:  
transatlantic cooperation, trade policy, trade policy instruments, liberalization 

Introduction  
Transatlantic relations have undergone a radical evolution within the last few years. The 

major event in the process was the ending of the Cold-War status-quo, which involved two 
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blocs, in the late 1980s / early 1990s, contributing to the disappearance of the threat from the 
Soviet Union and its allies, as well as the consistent strengthening of the EU’s global 
position. All this questioned the previous form of the transatlantic partnership between 
Europe and the United States. 

The key problem was to how re-establish the role of the United States and NATO in 
Europe, the latter being the institutional basis of the USA’s presence on the Continent. It 
became crucial to establish clear rules of economic and political cooperation for both sides. 
The necessity arose to find a new legal and institutional model of mutual relations. It was 
based on several documents, i.a. the Transatlantic Declaration of 1990, the New 
Transatlantic Agenda of 1995, also referred to as the Madrid Charter, the Transatlantic 
Economic Partnership of 1998, the Positive Economic Agenda of 2002, the 2005 EU-USA 
Economic Initiative and the Transatlantic Economic Council TEC of 2007. 

The first plans to sign a free-trade agreement between the European Union and the 
United States appeared in Germany in the mid-1990s. After almost two decades the idea 
may now finally be realised. Negotiations are under way on a Transatlantic Trade and 
Investment Partnership agreement. The European Union and the United States are currently 
the closest in history to creating a full-scale common free-trade zone, which in principle is a 
vast mutual economic space regulated by the same norms and standards.  

The European Union and the United States have the largest share of global trade in 
goods and services and capital flows. The trade exchange between the United States and 
the European Union depends on the policies applied by both sides, on their common projects 
aimed at developing mutual trade relations, and on other elements. It also depends on global 
economic trends, the multilateral liberalisation of trade, the growing significance of trade 
exchange between international corporations and the regionalisation of trade (Pasierbiak & 
Kuśpit 2005). The European Union and the United States through bilateral trade agreements 
aim at achieving three main objectives: 1) to improve access to foreign markets and to 
ensure their own companies more space for economic expansion, 2) to achieve a greater 
impact on international trade policy by creating a coalition in support of their initiative and 
position 3) to achieve a greater control and influence on global economic and political 
relations (Mucha-Leszko & Kąkol 2012). The objective of the study is to present the trade 
relations of the United States and the European Union and the analysis of mutual trade 
exchange since the 1990s as the effect of both partners policy. 

The Legal Framework of Transatlantic Cooperation since 1990  
The Transatlantic Declaration on EC-US Relations, signed on 20 November 1990, was 

the first document establishing the framework of mutual cooperation between the EU and the 
USA. It contained a general undertaking to seek economic liberalisation, and also specified 
three major cooperation areas, i.e. 1) economic cooperation, at both the multilateral and 
bilateral levels, including especially measures aimed at trade liberalisation and the 
implementation of GATT and OECD principles; 2) scientific, cultural and educational 
cooperation, e.g. through scholarship programmes addressed to students, technology 
exchange and the implementation of common programmes; and 3) taking a common 
standpoint on global threats, such as terrorism, drug trafficking, organised crime, 
environmental pollution and the proliferation of weapons of mass destruction. The adopted 
goals were closely connected with the idea of transatlantic relations that assumes 
cooperation and mutual partners' support in the political, economic and cultural fields. With a 
view to strengthening the relationship between the parties, the Transatlantic Declaration 
assumed systematic consultations on political and trade-related issues between the 
President of the United States on the one side, and the Presidents of the European 
Commission and the European Council on the other. The Declaration had a rather-symbolic 
meaning, reflecting the willingness of the parties to cooperate and take common actions, but 
it failed to set up specific procedures and instruments to effect this cooperation. 
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On 3 December 1995, following six months of negotiations, the New Transatlantic 
Agenda (NTA) was signed in Madrid, providing for extending and deepening mutual 
cooperation. It assumed taking common actions with the aim of attaining the following major 
objectives: 1) promoting peace, stability, democracy and international development 2) facing 
global challenges, i.e. combating terrorism, organised crime, drug trafficking and other 
threats to human health and the natural environment; 3) launching common initiatives to 
support the WTO, fostering growth in global trade and tightening economic cooperation at 
both the multilateral and bilateral levels; and 4) building cross-Atlantic bridges, i.e. 
encouraging steady social support for transatlantic relations in the social, cultural, scientific 
and educational dimensions, as well as intensifying contacts between representatives of the 
business, scientific and other social circles.  

The Joint EU - US Action Plan of 1995 formed an integral part of the NTA, specifying in 
further detail the objectives adopted in the Agenda, based on the EU - US undertaking to 
take ca. 150 actions. Special attention should be drawn to establishing the New Transatlantic 
Marketplace, as part of which the identified barriers on the free flow of goods, services and 
capital were planned to be gradually reduced or eliminated. In consequence of the 1995 
Agenda, a transatlantic relations management mechanism was established. Bi-annual 
summit meetings were planned to be held in the presence of the President of the European 
Council, the President of the Commission and the President of the United States. These 
were prepared by a group of senior-level representatives, including senior-level officials 
representing the European Commission, the Presidency of the European Union, and the U.S. 
Department of State. This group further supported the task force in charge of ongoing NTA 
implementation. However, its activities were criticised, as they did not bring the expected 
outcomes, and transatlantic relations in the second half of the 1990s were characterised by a 
growing number of commercial disputes concerning, e.g., the imports into the EU of bananas 
and beef produced with the use of rBGH [Wojtas 2009]. 

The Transatlantic Economic Partnership (TEP) concluded at the EU-USA summit that 
was held in London in 1998 added a new quality to the mutual relationship between the 
parties in question. It was meant to extend the issues specified in the NTA and to prepare the 
European Union and the United States for the WTO ministerial conference that took place in 
1999 in Seattle. The TEP provisions concerned, in particular, the bilateral and multilateral 
issues related mainly to trade and investments. Removing the barriers to trade in goods and 
services, and aiming at the mutual recognition of both technical standards and professional 
qualifications were the principal objectives of the bilateral cooperation, together with such 
issues as public procurement, intellectual property rights, biotechnology, environmental 
protection and food production standards. In turn, the focus of the multilateral cooperation 
was on the further liberalisation of the global trade, including especially the implementation of 
agreements signed within the WTO forum. The economic cooperation areas specified in the 
TEP mostly reflected those of the NTA. The principal novelty was their extension and 
specification and determining the implementation deadline for each undertaking, along with 
taking into consideration the environmental protection requirements and private-sector 
interests. 

At the Washington summit in May 2002, the European Union and the United States 
adopted the Positive Economic Agenda, which identified the areas in which positive 
outcomes could be achieved for both parties in the short-term perspective. The document 
spoke of such issues as the implementation of guidelines on regulatory cooperation and 
transparency, the restoration of Spanish tangerine exports to the USA and American poultry 
exports to the EU, trade in organic products, electronic tendering and the electronic customs 
system, the financial markets dialogue, and regulatory cooperation in the insurance sector. 
Unfortunately, the positive outcomes in most areas were insignificant. 

The EU-US Declaration, "Initiative to enhance transatlantic economic integration and 
growth" signed in 2005 was another step in the process of developing transatlantic economic 
and commercial relations. The signatories specified ten areas in which the efforts should be 
continued, namely: 
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· promoting regulatory and standards cooperation through cooperating and coordinated 
actions, aimed at improving the quality of regulations and reducing differences. 
Experience exchange and the sharing of knowledge are supported through high-level 
dialogue, in line with the road map on the EU/USA legal cooperation, and through a 
high-level forum gathering the law-making bodies of both partners; 

· stimulating open and competitive capital markets, with the aim of ensuring the 
harmonious functioning of transatlantic financial markets. The principal intervention 
areas include preventing financial fraud and combating money laundering, reforming 
the financial markets, and improving the dialogue on macro-economic and structural 
issues of common interest; 

· spurring innovation and the development of technology which contribute to growth 
and welfare by strengthening cooperation, e.g., in the fields of basic research, space 
research, nanotechnology, transport, cybersafety and computer science. Initiatives in 
those fields would involve sectors related to higher education, vocational training, 
trade, information and medicine; 

· enhancing trade, development and security by strengthening customs cooperation, 
with the aim of ensuring the security of people and goods in transit. To this end, the 
WTO currently provides satisfactory framework standards on global trade security. 
cooperation between two partners should also be tightened by adopting security 
standards on, in particular, the air transport of goods, extending cooperation in the 
field of research and technology development aimed at ensuring security, increasing 
compliance between the authorised economic entities in the EU and the partnership 
programme in the area of customs administration and trade, in the context of 
combating terrorism in the United States, facilitating tourist and business travel (the 
"trusted persons" initiative), and adopting a policy of reciprocal visa exempt travel for 
short-term stays; 

· promoting energy efficiency, energy security, renewables and economic 
development, as well as new, clean energy technologies in the context of sustainable 
and coordinated policies. Both partners confirmed their support in this area for 
developing countries; 

· protecting intellectual property rights by actively combating piracy and counterfeiting, 
based on international standards, and by ensuring the effective applications of patent 
standards; 

· facilitating investments by providing efficient, comprehensive and easily accessible 
information on investment regimes and policies, and by removing the existing 
obstacles;  

· strengthening coordination in the field of competition policies and enforcing 
competition laws, taking into special account the exchange of confidential information, 
which is not currently practised;  

· strengthening coordination and cooperation in the field of public procurement; 

· supporting cooperation in the field of services, including especially air services, and 
seeking to mutually recognise professional qualifications. 

The attainment of the above-mentioned objectives must be secured by high-level 
administration officials of both parties, responsible for developing action programmes to be 
assessed at the EU/USA summits. Support is further provided to cooperation between the 
law-making bodies and to consultations with interested parties, aimed at strengthening the 
partnership. 

In 2007, the Transatlantic Economic Council (TEC) was established, with the purpose of 
managing and stimulating the strengthening of transatlantic relations, determining specific 

421



actions and monitoring the progress. The TEC is formed by members of the European 
Commission and the US Government. Depending on the purpose of individual actions, 
representatives of other authorities may also be invited to cooperate (Czermińska 2014).  

The Free Trade Agreement between the European Union and the United States 

The idea of establishing the Transatlantic Free Trade Area (TRAFTA), which would 
cover Western Europe and North America, was widely discussed in the mid-1990s. However, 
a large group of opponents made its implementation fall through. Objections were raised by 
other Member States of the WTO that were concerned about the possible reduction of the 
sales market for their own products, as well as by some Western-European countries 
(including mainly France) and by some American politicians [Baliński, 1999]. The 
establishing of the TRAFTA was not possible because it would reduce the significance of the 
multilateral global trade principles, defining a large part of the global turnover as a 
preferential agreement. Furthermore, substantial trade liberalisation was achieved through 
the GATT Uruguay Round of 1994, in which the dominant role was played by the European 
Community and the United States. In consequence, trade liberalisation was effected to the 
greatest extent possible. 

Effort intensification aimed at liberating trade in both goods and services between the EU 
and the USA took place in 2011, which was when the High-Level Working Group on Jobs 
and Growth was set up. It was stated in the conclusion of the final HLWG report of 2013 that 
a comprehensive agreement regulating the issues of bilateral trade and investment 
exchange would be the best solution leading to the elimination of trade barriers. In June 
2013, negotiations were launched on the Transatlantic Trade and Investment Partnership 
(TTIP). The objectives of the TTIP between the EU and the USA include liberating access to 
internal markets, including the service market, eliminating custom duties in bilateral trade, 
reducing investment barriers, and lowering bureaucratic and procedural costs.  

There are several factors behind the support enjoyed by the idea of setting up the 
Transatlantic Free Trade Area. The first concerns the economic impulse - the support for the 
Transatlantic Trade and Investment Partnership reflects the condition of the European and 
American economy, i.e. the smouldering recession in the EU and the relatively slow growth 
in the USA. Under current conditions, the potential benefits flowing from the closer 
integration of the transatlantic economies have become nothing to be sniffed at by decision-
making bodies, given especially that other significant economic stimulants are not to be 
found easily. This mainly concerns Europe, which explains why the TAFTA initiative 
originated from the Old Continent. An attempt at creating the second (to NATO) pillar of 
transatlantic cooperation and the economic zone was another reason behind the TAFTA’s 
popularity. This new pillar appears indispensable partly because the first one (NATO) is 
increasingly less reliable. If the transatlantic community is to survive, and this is in the best 
interests of its Member States, given the emerging challenges, it needs an additional binding 
element, and the economy might be suitable to play this role (Paszewski 2014). 

Another reason is the revival of multilateral trade liberalisation. In the opinion of both 
decision-making bodies and commentators, the launching of negotiations and the 
subsequent signing of the free-trade agreement by the USA and the EU - the two largest 
economic powers in the world - will not lapse, and might even foster multilateral attempts at 
liberating international trade. In consequence of the impasse reached in the multilateral 
negotiations conducted as part of the Doha Development Round, and except for the 
unilateral opening of internal markets by individual countries, international trade liberalisation 
is now limited to bilateral and regional agreements. In the present situation, in which the 
achievement of a global agreement appears hardly real, the continuation of the decentralised 
liberalisation process still seems to offer the best prospects for reducing the current barriers 
to international trade. The European Union and the United States, in planning to form an 
economic alliance, could become leaders of this entire process, which would bring them 
tangible benefits. The trade, product and work safety standards, along with sanitary, 
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environmental protection, intellectual property protection, investment and other standards, 
agreed on by the EU and the USA, could at a later date become global standards, given the 
considerable share of both parties in the global economy. The EU and USA negotiators are 
facing a pioneering challenge. Both parties, instead of the traditional reduction or elimination 
of customs duties, will focus on the harmonisation of domestic regulations and removing 
other non-tariff barriers. If the negotiations prove to be successful, the EU-USA partnership 
might constitute a model for further similar agreements.  

The issue of the standards and principles of the global order is connected with another 
aspect of establishing the Transatlantic Trade and Investment Partnership. Both western 
powers are experiencing growing competitive pressure from the emerging markets. This 
relates in particular to China, which, by using various mercantilist practices, is responsible for 
widespread violations of the principles of fair competition, both on the Chinese and foreign 
markets. Therefore, the representatives of the EU and the USA admit that one of the major 
goals of the planned partnership is promoting the principles which in their opinion should 
apply to the global economy and which undoubtedly reflect their interests. In the final report 
of the High-Level Working Group on Jobs and Growth published in February 2013 three 
negotiation areas were identified, of which one focused completely on common global 
challenges and opportunities in international trade. Apart from discussing such issues as 
environmental protection and employee rights, attention was drawn to exactly the same 
problems which for years have been the subject of disputes in relations between China and 
the USA and China and the EU. China must take into consideration that as a result of the 
planned agreement, the vast Transatlantic market can in practice become less open to 
goods produced by it, unless it abandons a number of practices questioned by Western 
countries (Paszewski 2014). The TTIP will undoubtedly strengthen transatlantic relations and 
facilitate an increase in the economic advantage of the EuroAtlantic countries over China. 

The United States is a major export sales market for SMEs. The free-trade agreement 
will certainly help SMEs in increasing the export of their goods and services across the 
Atlantic – the existence of barriers automatically grants privileges to large entities with 
financial and personnel resources sufficient to go through all the procedures. Administrative 
and regulatory barriers are particularly burdensome for the SME sector. The European SME 
sector must expand its innovativeness and competitiveness in comparison to American 
companies, which are currently surpassing EU companies in this respect. 

The proponents of signing the TTIP often emphasise the impact of the agreement on 
lowering product prices (which is undoubtedly a positive aspect from the customer’s 
perspective), and an opportunity to increase productivity, innovativeness and 
competitiveness through reducing corporate costs. The free-trade agreement can also act as 
a development stimulus which is not based on higher public expenditures, which is becoming 
particularly important in the current financial situation of the EU countries and the USA 
(Kędzierski 2013). 

The weighted average of customs-tariff values between the EU and the USA is approx. 
2.1% in the USA and 2.8% in the European Union. In some sectors customs-tariff barriers 
remain high. In the case of industrial goods in the EU they amount to 22% for goods 
vehicles, 17% for footwear, 14% for audio-visual devices and 12% for clothing. In the United 
States the customs tariff burden is higher for textiles – 40%, clothing – 32% and leather 
products and footwear – 56%. Most obstacles and costs in the transatlantic trade in goods 
and services are generated by non-tariff barriers, i.e. financial and administrative barriers. 
The most important of these include technical regulations, standardisation, conformity 
assessment procedures, difficulties with existing mutual recognition agreements as to their 
actual effectiveness and implementation, sanitary and phytosanitary measures, insufficient or 
ineffective upstream cooperation on draft legislation, and regulatory issues related to trade in 
services (Impact Assessment…. 2013). This does not mean, however, that tariffs do not 
have an impact on bilateral trade relations. In accordance with the results of the survey 
carried out between June and September 2012 on a group of representatives of 114 
European and American companies, the question concerning the influence of tariff barriers 
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for their activities was answered positively by 45.6% of the respondents and 30.7% 
perceived their impact in a negative way (Response statistics… 2012). 

Lifting most obstacles, mainly of a non-tariff nature, in market access for both partners, 
should lead to unrestricted supply-and-demand processes, which are to stimulate mutual 
exchange and increase the GDP of the partners through the multiplier effect. The benefits 
achieved by the TTIP parties, however, might not cause similar positive effects for the 
economies of the states who are not members of the partnership. This mainly depends on 
the proportions between trade creation effects and trade diversion effects, caused, on one 
hand, by a positive change in trading conditions for members of the free trade zone, and, on 
the other, with a decline in the conditions of third countries (Wódka 2013). 

Therefore, when taking into account the fact that as a result of implementing TTIP 
objectives the zone of preferential trade conditions is to involve parties whose social and 
economic potential and participation in international trade have a major influence on the 
economic conditions of other members of the world economy, a question arises about the 
effects of bilateral agreements on the concept of the liberalisation of trade on a global scale. 
If the UE and the USA are building an increasingly dense network of free-trade agreements 
covering international trade and establishing new trade standards, are the free-trade 
agreements an alternative to the WTO? Is the WTO able to effectively face the challenges of 
contemporary world trade? 

The importance of trade exchange between the European Union and the United 

States 

The mutual trade exchange between the EU and the US forms the world’s largest 
bilateral trade relationship. In 2013, the share of these two economic hubs of the global 
exports of goods amounted to 41.8%, having slightly dropped compared to the previous 
years, when this was around 50%. In 2013, the US and the EU enjoyed a total share of 
45.3% of the global imports of goods, which meant a decrease from 2003 by 12.9 
percentage points. The European Union is the largest exporter and importer in the world, 
even if external EU exports and imports are only taken into account, without contribution from 
intra-Community turnover. The United States ranks third (following China) among the largest 
goods exporters, and is second only to the EU on the list of the largest goods importers 
(Table 1). 

Tab. 1 Share of main exporters and importers in world merchandise trade (in %) 

Economy 1993 2003 2013 

Exports Imports Exports Imports Exports Imports 

United States 12,6 15,9 9,8 16,9 8,6 12,7 

Canada 3,9 3,7 3,7 3,2 2,5 2,6 

Mexico 1,4 1,8 2,2 2,3 2,1 2,1 

European Union 37,3 36,2 42,4 41,3 33,2 32,6 

Germany 10,3 9,0 10,2 7,9 7,9 6,5 

France 6,0 5,7 5,3 5,2 3,2 3,7 

Italy 4,6 3,9 4,1 3,9 2,8 2,6 

United Kingdom 4,9 5,5 4,1 5,2 3,0 3,6 

China 2,5 2,7 5,9 5,4 12,1 10,6 

Japan 9,8 6,4 6,4 5,0 3,9 4,5 

India  0,6 0,6 0,8 0,9 1,7 2,5 

Brazil 1,0 0,7 1,0 0,7 1,3 1,4 
Source: own elaboration based on WTO database 
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As far as the value of bilateral turnover is concerned, the European Union and the United 
States are very important to each other as trade partners. In 2013, the EU was for the US the 
second-largest export market and the second market in terms of imported goods. Canada 
maintains its position as the leading supplier of goods to the American market, whereas 
China is America's largest client. The European Union supplied most goods to the US market 
during the 2001-2008 period (to be overtaken by China in 2009), and in 2008 and 2009 it 
served as the main target market for US goods. The United States remains in the forefront, 
as far as the exports of goods to the EU is concerned, in imports being only surpassed by 
China and Russia. The Americans lost their leading position as a supplier to the EU market 
to China in 2006. 2012 saw the Russian Federation take second place, pushing the US into 
the third position where it has stayed to date (WTO, 2001-2014). 

Tab. 2 Share of mutual US-EU foreign trade turnover in their total turnover (in %) 

Year Share of EU 
exports to US in 
total EU 
external exports 

Share of US 
exports to EU in 
in total US 
exports 

Share of EU 
import from US 
in total EU 
external imports 

Share of US 
import from EU 
in total US 
imports 

1995 19,11% 21,77% 19,77% 18,14% 

1996 20,05% 21,04% 20,60% 18,43% 

1997 21,39% 21,10% 21,96% 18,57% 

1998 24,43% 22,53% 22,85% 19,81% 

1999 26,28% 22,42% 21,56% 19,53% 

2000 28,04% 21,60% 21,00% 18,67% 

2001 27,48% 22,32% 20,66% 19,82% 

2002 27,67% 21,27% 19,19% 19,98% 

2003 26,60% 21,43% 17,33% 20,04% 

2004 25,05% 21,23% 15,85% 19,19% 

2005 24,16% 20,74% 14,18% 18,47% 

2006 23,34% 20,74% 13,64% 17,81% 

2007 21,20% 21,33% 13,17% 18,06% 

2008 19,08% 21,21% 12,33% 17,41% 

2009 18,81% 20,95% 13,61% 17,92% 

2010 17,98% 18,84% 12,21% 16,61% 

2011 16,89% 18,22% 11,66% 16,62% 

2012 17,30% 17,21% 11,94% 16,69% 

2013 16,35% 16,72% 11,85% 17,02% 

2014 18,06% 17,10% 12,61% 17,72% 
Source: own elaboration based on UNCTAD database  

 

During the analysed period a decrease could be observed in the EU’s share of the 
overall US exports (Table 2), i.e. a drop from 21.77% in 1995 to 17.1% in 2014. The share of 
the European Union as a supply market was maintained at a similar level (approx. 18%) and 
only recorded a slight, 20%, increase in 2003. A noticeable drop occurred in the share of the 
United States as the EU’s supply market - from 19.77% in 1995 to 12.61% in 2014. The 
importance of EU exports to the US changed quite significantly during the analysed period. 
While in 2014 and 1995 no substantial difference could be seen as regards the share of 
exports to the United States in the EU’s total exports volume (18.06% and 19.11%, 
respectively), in 2000 the said share recorded an increase by 10 percentage points. In 
general, a trend can be noticed in that the shares of the two partners of their bilateral trade 
turnover are on the decline. This is especially true of the United States, and mainly stems 
from the growing impact from the Asian markets, with China in particular. 
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Fig. 1 Turnover of EU foreign trade with US in 1995-2014 (mln EUR) 

1995-2003 EU15, 2004-2006 EU 25, 2007-2012 EU 27, 2013-2014 EU 28 
Source: own elaboration based on EUROSTAT database 

 

 In 1995, EU exports to the US amounted to EUR 103.3 bn, approximately equal to the 
imports, estimated at EUR 103.6 bn (Fig. 1). 2014 was the year when the EU exports to the 
US grew by EUR 207.5 bn, to reach EUR 310.8 bn; the growth rate in the analysed period 
(1995-2014) equalled 200%. The imports, however, went up much more slowly - by EUR 
101.7 bn, to EUR 205.4 bn, with the 2014 growth rate at 98.1% as compared to 1995. 
Consequently, the EU, in its trade volume with the United States, recorded a surplus of 
exports over imports, which peaked in 2006 (EUR 96.7 bn) and 2014 (EUR 105.4 bn). 

 
Fig. 2 Turnover of US foreign trade with EU in 1995-2014 (mln USD) 

Source: own elaboration based on US Census Bureau database 
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 The analysed period also saw American imports from the EU grow faster than 
exports. This resulted in a rising deficit in the foreign trade balance between the US and the 
EU (Fig. 2). In 1992, the United States still recorded a positive balance in its trade with the 
EU (USD 7.2 bn), but from 1993 onwards a negative balance was observed - in 2014 it 
reached USD 142 bn. An improvement in this regard occurred in 2009, when the negative 
balance amounted to USD -61.2 bn. The increasing deficit in foreign trade has become a 
characteristic feature of the United States. In 2014, the negative trade balance in the trade of 
goods between that country and the rest of the world amounted to USD 727.1 bn. There are 
at least several reasons for such an immense deficit. Imports from individual countries are 
usually characterised by a strong, positive correlation with their pace of economic growth. 
Foreign exchange rates are yet another factor that directly impacts on the trade balance. 
This economic interrelation might partly explain why the deficit worsened in 1995-2001, when 
the dollar gained in value by as much as 40% in relation to the euro and the pound sterling. 
Another equally important reason for such a pronounced deterioration in the US trade 
balance was the very low savings rate accompanied by third countries’ tendency to invest 
capital in the United States (Czerniak 1995). 

 

 
Fig. 3 Growth rate (year to year) of US and EU imports 

Source: own elaboration based on UNCTAD database 
 

Figures 3 and 4 depict the rate of year-to-year fluctuations in exports and imports. The 
growth rate in the trade exchange - globally and for both analysed hubs of economic activity - 
suffered decreases during slower periods, in particular the recession of 2009. EU exports to 
the US dropped by 22.4% and US exports to the EU by 19.7%. 
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Fig. 4 Growth rate (year to year) of US and EU exports 

Source: own elaboration based on UNCTAD database 
 

To conclude, it is worth comparing the mid-term rate of changes over time in exports and 
imports, as it shows whether the analysed issue recorded an increase or a decrease over a 
specific time period. The mid-term increase in EU exports to the US in 1995-2014 amounted 
to 6.23% and approximated the mid-term increase in total EU exports (6.57%). Similarly, the 
mid-term increase recorded in US imports from the EU came close to the mid-term increase 
in total US imports (6.39% and 6.53%). As regards the mid-term increase in US exports to 
the EU (4.4%), it was much lower than the mid-term increase in total US exports (5.85%). 
Similarly, the mid-term increase recorded in EU imports from the US was much lower than 
the mid-term increase in total EU imports (4.15% and 6.79%, respectively). These data 
indicate the more advantageous situation of the European Union as compared to the United 
States, and a more-effective deployment of EU products on the American market. 

Conclusions:  
Although the EU and the USA have signed a number of agreements strengthening 

economic cooperation within the last 20 years, their outcomes have been modest. The work 
within these agreements, usually conducted at a low level, could not have had a substantial 
impact on bringing closer the economic system of these transatlantic partners, which was 
hindered by differences in the systems of regulations, social preferences and resistance from 
influential interest groups. 

In the context of the systematic growth of the international role of China as an economic 
power and a political competitor, the USA, on the one hand, has been expanding its 
presence in South-Eastern Asia and the Pacific, and on the other has been heading towards 
reviving economic cooperation within transatlantic cooperation. Therefore, primarily on the 
initiative of EU and US financial and economic circles, in the years 2011-2013 a new strategy 
was developed aimed at establishing the Transatlantic Trade and Investment Partnership. 
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The analysed period (1995-2014) was marked by less-than-satisfactory trade exchange 
between the European Union and the United States, especially prominent in US exports to 
the EU. The dynamics of American exports to the EU Member States proved much below the 
dynamics of that country’s total exports. During the analysed period, a rather considerable 
drop could be observed in the EU’s share of US exports. The trade exchange with the 
European Union is largely contributing to the negative trade balance of the United States. 
From the EU’s perspective, the situation looks more promising. The dynamics of EU exports 
to the US came close to the dynamics of its total exports, and the continuing surplus in the 
trade exchange with the US allows total EU trade to maintain a relative balance. A new treaty 
on a free-trade area might become an opportunity for transatlantic and global trade to grow 
faster. 
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Determinants of Slovakian Wine Exports: A Gravity Model 
Approach  

Eva JUDINOVÁ1

Abstract:
Slovak wine export is growing each year. Not only the amount of transactions is bigger, 

but also new markets are approached. It is important for Slovak wine exporters to know 
which factors can influence their market share in the foreign markets. 

In general, the following factors are considered to be influencing the amount of good 
export: GDP per capita and number of inhabitants in the importing countries, distance 
between the trade partners, the amount of domestic production of a good and its 
consumption in the receiving countries. According studies which are dealing with the problem 
of bilateral trade determinants identification, there are also other factors as membership in 
international and trade organizations, common characteristics and similarities between the 
domestic country and its business partners which could also have an impact on export of a 
specific good. One of the technics for identifying of trade stimulating factors is the gravity 
model approach. 

The objective of this article is to identify the determinants of Slovak wine export in time 
period of 2004-2013 using the Gravity model. Based on the comparison of all estimated 
models, the unbalanced model with fixed effects is the most suitable for describing the 
changes in Slovak wine export.  

As expected, a growth in the wine consumption per capita of foreign consumers would 
increase the Slovak wine export. However, the Slovak wine is considered to be an inferior 
good by the consumers. Within the selected time period a growth in GDP p. capita generated 
a decline of export. 

Not all significant variables behaved according to the general presumptions. The growth 
of the inhabitant number in the importing countries led to a decline of the Slovak wine export. 
One reason for this outcome could be, that usually there is a wider range of wine products in 
bigger countries. People have more option to choose from and they could prefer other than 
the Slovak wines more. Membership in the EU, EU monetary union or OECD were 
determined as factors without significant influence on the Slovak wine exports. We also 
found out that the Slovakian wine exporters tended to export more to non-WTO countries 
that to WTO countries. Coefficient of the similarity index was estimated as significant but 
negative. This implies that the Slovak wine export was realized prevalent to partner countries 
with different GDP similarity as Germany, US, United Kingdom, China or Japan.  

Because the best model contains both time and country-specific fixed effects, the impact 
of in time-fixed variables: domestic wine production, common border, common language and 
history could not be estimated. 
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foreign trade, export determinants, wine, gravity model 
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Introduction
Slovakia is a small producer of wine. The share of domestic wine production on the 

European production is about 0.2 %. Nevertheless, Slovak producers have extensive 
experience and long tradition in wine production. 

Until economic year 2010/2011 the Slovak wine sector was characterized by decreasing 
of domestic wine production. In recent years this trend stopped and the domestic production 
holds at the level of. 355 thousand hl in average. The situation in the Slovak wine industry 
opens a door for foreign wine producers to take a bit of Slovak market share. In the last 4 
years approximately 45 % of wine supply was of foreign origin. 

Slovak wine consumers mostly prefer table wines. The domestic production however is 
oriented mainly on the quality wines. As there is a relative small domestic demand, the 
export of Slovak quality wine is implied. The decision to sell the wine product abroad has to 
be made with regard to the new market characteristics. One of the technics for identifying of 
trade stimulating factors is the gravity model approach. 

The majority of gravity models of international trade are dealing with trade simulation 
from the national perspective of view. Not as many studies focuses on international trade of a 
particular good like wine. For example the authors Carlucci, De Blasi, Santeramo and Seccia 
(2008) studied new opportunities for Italian exports of table and quality wines. An interesting 
usage of gravity model in this study is in the decision making whether to increase the wine 
production of a country in order to increase its exports. Koutroupi, Natos and Karelakis 
(2014) analysed the competitiveness of the Greek wine exports in the European market. The 
study shows that the key factors in EU trade relations are the size of economy of the trading 
countries, their mutual geographical distance, existence of common borders, common 
language and per capita wine consumption in EU countries. Fleming, Mueller and Thiemann 
(2009) studied the problem of wine trade form another perspective. The examined the impact 
of the ICT technology on wine trade. So they concentrate on identifying of consumer 
characteristics which can influence the amount of bilateral trade. Mobil phone and internet 
usage was found to have significant effect on bilateral wine trade. On the other hand, the 
more classic technology as fixed telephone usage proved to be not a significant factor.  

The objective of the article is to identify the determinants of Slovak wine exports in the 
selected time period using the Gravity model. Many of recent studies use the panel models 
with fixed or random effects to estimate the bilateral flows of a country.  

Materials and methods 
Gravity model assesses the trading allocation of goods transmitted to the destination 

country. As a base ses we used the model developed by Carlucci, De Blasi, Santeramo and 
Seccia. (2008): 

 

lnExpQwjt = 0+ .lnQwProdit+ .lnPcGDPjt+ .lnPopjt+ .lnDistj+ .kGroupk+ jt (1) 

 

where: 

ExpQwjt – the value of Italian wine export to country j in year t, in EUR (constant prices) 

0 – constant term 

QwProdit – production of Italian quality wines in year t, in hl 

PcGDPjt – per capita GDP of importing country j in year t, in USD (constant prices) 

Popjt – the population of country j in year t, in mil. of inhabitants 

Distj – distance between importing country j and the exporting country i, in km 

Groupk – dummy variable which takes the value 1 if country j belongs to group   

 

432



To examine the bilateral wine trade of Slovakia we estimated different models. Then, the 
selection of the best fitting model was conducted. The criteria for evaluation of the models 
are described further on this paper. 

The first model (model A) is a simple extension of classic linear regression analysis to a 
panel data model - Pooled regression model. It is an estimation method, where the 
heterogeneity of countries is not identified. The equation for model A is following: 

 

lnExpjt = 0+ .lnProdit+ .lnPcGDPjt+ .lnPopjt+ .lnConsjt+ lnDistj+ .lnRFEjt+ .lnSIMjt (2) 

+ 1.EUjt+ 2.OECDjt+ 3.WTOjt+ 4.CURRjt+ 5.Histj+ 6.BORDj+ 7.LANGj+ jt, 

 

where: 

Expjt – the value of the Slovak wine exports to country j in year t, in EUR (constant prices) 

0 – constant term 

Prodit – production of the Slovak wine in year t, in 1000 hl 

PcGDPjt – per capita GDP of importing country j in year t, in USD (constant prices) 

Popjt – the population of country j in year t, in mil. of inhabitants 

Consjt – the per capita consumption of country j in year t, in liters 

Distj – distance between importing country j and the exporting country i, in km 

RFE – relative factor endowments between countries i and j 

SIM - similarity index of the trading countries i and j 

EU, OECD, WTO – dummy variable which takes the value 1 if a country pair ij belongs to 
these organizations 

CURR – dummy variable which takes the value 1 if a country pair ij has a common currency 

Hist - dummy variable which takes the value 1 if a country pair ij has a common territorial 
history 

HRAN - dummy variable which takes the value 1 if a country pair ij has a common state 
border 

LANG – dummy variable which takes the value 1 if a country pair ij has a common language 
base 

 – ; 1 – 7 the sensitivity change of the dependent variable to changes in independent 
variables 

 

The Pooled regression model has several restrictions. We are assuming that coefficients 
, , , , , ,  are identical for all j and t. If these condition are fulfilled for even 1 case, the 

model can be estimated based on the pooled regression. 

A Gravity model has a logarithmic form. The dependent variable - export of Slovak wines 
includes zero values. The problem is that the logarithm of zero is not mathematically defined. 
There are some ways solve this problem. The first method is to add the value 1 to all values 
of the dependent variable, Tij+1. The second method is to drop all observation with a zero 
export value, Tij=0 from the data set (Koren and Tenreyro, 2005). This way an unbalanced 
model is being created. 

The Model A is estimated using the method Tij+1.For the next estimated model (model B) 
we used the second method of dealing with the zero values in dependent variable. The 
model B is therefore an unbalanced pooled regression model. Its equation for model B is 
same as for model A (2). 

According studies that were done on topic of the international trade e.g. De Blasi, Seccia, 
Carlucci and Santeramo (2007), in order to capture the unobserved heterogeneity, it is 
suggested to consider to add the fixed effects into the panel model. For panel models the 
above mentioned restriction for coefficients , , , , ,  still holds, but the assumption 
about the constant  is being left out. This way the individual effects or time effects can be 
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taken into account. This effects could have a fixed or random characteristic. Therefore, a 
Hausman test was performed to define whether the supposed effects are random or fixed. A 
presence of fixed effects in the panel date was determined. 

The following estimated models (C-F) are fixed effects models. Models C and D include 
only country-specific fixed effects. The models E and F include both the country-specific and 
the time-specific fixed effects. Models C and E are balanced (method Tij+1), and models D 
and F are unbalanced panel models.  

The models C-D are explained in equation (3): 

 

lnExpjt = µ0+µij+ .lnProdit+ .lnPcGDPjt+ .lnPopjt+ lnConsjt+ lnRFEjt+ .lnSIMjt (3) 

+ 1.EUjt+ 2.OECDjt+ 3.WTOjt+ 4.CURR+ jt, 

 

The intercept has two parts. One common to all country pairs (µ0) and one specific to 
each country pair (µij) It has to be noted, that non-time varying variables cannot be estimated 
in model with the country-specific fixed effects. Because of that, the variables Common 
language base, Common territorial history, Common state borders and also Distance of the 
traded partners had to be excluded from the model. 

The model E and F are explained in equation (4): 

 

lnExpjt = µ0+µij+µt+ .lnPcGDPjt+ .lnPopjt+ lnConsjt+ lnRFEjt+ lnSIMjt (4) 

+ 1.EUjt+ 2.OECDjt+ 3.WTOjt+ 4.CURRjt+ jt, 

 

The intercept has three parts, one common to all years and country pairs (µ0), one 
specific to each country pair and common to all years (µij) and on specific to each year and 
common to all country pairs (µt). In model with time-specific fixed effects non-country varying 
variables cannot be estimated. Therefore, we had to exclude also the variable Production of 
country i from the model. 

All fixed effects models were estimating by OLS and dummy variables for all partner 
countries and years (LSDV) were included.  

The best fitted model was selected by comparing the following characteristics (König and 
Schulze, 2008): 

- Measure of adjusted R2  - the higher is the coefficient, the more variability in 
dependent variable is explained through the model 

- Akaike information criterion (AIC), where the better model is the model with the lower 
AIC. It is calculated by this equation: 

n

2c
+2ln(RMSE)=AIC

 (5) 

where: 

RMSE – root mean squared error 

c – number of estimated coefficients 

n – number of observation 

 

- MSE – mean square error, where the better model is the one with lower MSE 

 

In the selected time period from 2004-2013 the Slovak wine was exported into 52 
countries. For the estimations purposes we excluded observations related to countries where 
exports only in a single year was performed. Then, the data set included observation for 42 
countries.  
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The data source for inhabitants’ number of examined countries and also for the gross 
domestic product of countries is the World Bank database. The distance between Slovakia 
and importing countries is calculated based on the air distance of their capital cities. The 
Slovak wine production in the reporting period was recorded by Eurostat database and the 
Slovak wine exports by INTRASTAT SR. 

We also choose variables representing the similarities between the trade partners to 
determine, if this variables have impact on the bilateral trade of the Slovak wine: RFE and 
SIM. RFE is a characteristics indicating relative factor endowments (or amount of capital that 
a country possesses) of countries i and j. RFE takes a zero if both countries exhibit equal 
GDP. The equation for RFE calculation is the following: 

 

jtit PcGDPPcGDP lnln=RFE ijt

 (6) 

(Baltagi, Egger and Pfaffermayr, 2003) 

 

SIM - a GDP similarity index between country i and j, can be defined as follows (Kabir 
and Salim, 2010): 
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 (7) 

 

The range of SIM index is 0 to 0.5, where 0.5 means that the countries are according 
their GDP (or economic size) equal. Zero is defined as “absolute divergence” in country size. 

Results and discussion: 
As it is mentioned in chapter Materials and methods we estimated 6 models which 

describe the relationship between the Slovak wine export in time period 2004-2013 and its 
possible determinants. The determinants we choose were selected according the results of 
related studies and also in consideration of the current situation in the Slovak wine market.
The following table shows the characteristics of estimated models: 

 

Tab. 1 Model selection criteria  
model type* rank AIC adj. R2 MSE
A bal (pooled) 6 317.65 24.9852 17.6817

B unbal (pooled) 3 202.24 33.5851 7.1427

C bal (country FE) 5 274.65 37.4853 14.7353

D unbal (country FE) 2 132.11 67.0602 3.5425

E bal (country, time FE) 4 267.26 41.9386 13.6856

F unbal (country, time FE) 1 127.38 68.5837 3.3787

 
*bal – balanced model 
 unbal - unbalanced model 
 FE – fixed effects model 
 

As we can see from table 1, the best model to describe the relation between the 
dependent and independent variables is model F. It is the unbalanced fixed effects model. 
We can say in general, that the unbalanced models in our study were better fitting than the 
balanced models and the method of dropping the zero export values from the data set was 
more suitable for model estimation. The fixed effects in model F consists from both country-
specific effects as well as the year/time)-specific effects. Overall, because the P-value of the 
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model is less than 0.01, there is a statistically significant relationship between the variables 
at the 99.0% confidence level. Regarding the R-squared adj., 68.58 % of the Slovak wine 
export variability is explained by the variables selected for the model. The Durbin-Watson 
statistic tests the residuals to determine if there is any significant correlation based on the 
order in which they occur in the data file. Since the P-value is greater than 0.05, there is no 
indication of serial autocorrelation in the residuals at the 95.0% confidence level. With 
exception of 4 coefficients, coefficients of country-specific fixed effects are significant at the 
99.0% confidence level. 

The equation describing the estimated model F has the next form (the coefficients of the 
fixed effects are omitted): 
 

lnExpjt = 50.541 - 3.3653 lnPcGDPjt – 4.0141 lnPopjt + 2.5560 lnConsjt – 0.3368 lnRFEjt  

- 6.3862 lnSIMjt + 3.4198 OECDjt – 2.2474 WTOjt (8) 

In the equation 8, a simplified regression model is presented (the most insignificant 
variables were eliminated from the model). Estimation result are reported in table 2: 

Tab. 2 Regression results (country-specific fixed effects are omitted) 
   

Parameter Estimate Standard Error T Statistic P-Value Significant

CONSTANT 50.541 15.7918 3.2005 0.0017 ***
lnPcGDP -3.36538 1.78791 -1.8823 0.0617 *
lnCons 2.55599 0.662694 3.8569 0.0002 ***
lnPop -4.0141 1.34373 -2.9873 0.0033 ***
lnRFE -0.336802 0.226948 -1.4841 0.1399 
lnSIM -6.38622 1.78994 -3.5678 0.0005 ***
WTO -2.24744 1.14412 -1.9643 0.0513 *
OECD 3.41982 2.74796 1.24450 0.2152 

Year-specific effects

2 005 1.09004 1.0880 1.0019 0.3180 
2 006 1.9546 1.1693 1.6716 0.0966 *
2 007 2.9820 1.3174 2.2636 0.0250 **
2 008 3.3959 1.4438 2.3520 0.0199 **
2 009 2.0141 1.3385 1.5048 0.1344 
2 010 2.4241 1.3380 1.8117 0.0720 *
2 011 2.0867 1.4189 1.4706 0.1434 
2 012 3.5765 1.3742 2.6026 0.0102 **
2 013 2.9543 1.4304 2.0654 0.0406 *
R-squared = 77.111 percent 
R-squared (adjusted for d.f.) = 68.5837 percent 
Standard Error of Est. = 1.83813 
Mean absolute error = 1.14745 
Durbin-Watson statistic = 2.10306 (P=0.7723) 
Lag 1 residual autocorrelation = -0.0515783 
Significant: *** at 1%; ** at 5%; * at 10% 

 
Considering the logarithmic form of the equation 8, the coefficients can be explained as 

elasticity. GDP per capita in importing countries is significant at the 90.0% confidence level. 
The P-value is slightly above 0.6. At this confidence level we can say, that a one percent 
increase in per capita GDP in a given importing country could have an impact of 3.37 percent 
decrease in the value of wine export from Slovakia, if other variables remain constant. The 
variable GDP per capita is used to describe an income elasticity of the Slovak wine demand, 
which according the results is negative. It means that foreign consumers of the Slovak wine, 
consider it to be an inferior good.  

The next two variables (per capita GPD and population) which are highly significant also 
give a picture about the consumers in the importing countries. A one percent increase in per 
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capita consumption in importing countries could lead to a 2.56% export increase. The 
coefficient of variable Population is negative, which would mean that a rise of population in 
importing countries would not affect the Slovak wine export positively. This result is 
surprising, but the reason could be that in bigger countries, there is usually a wider range of 
wine products which people can choose from and in this case they probably prefer other than 
the Slovak wines.  

In 2004 a large enlargement of the European Union took place. Therefore, we choose to 
add a dummy variable EU into the model to prove this expectation. But in case of the Slovak 
wine export we found out, that a membership of the trade partners in the European Union did 
not significantly influenced changes in export of the Slovakian wine. Furthermore, a common 
currency within the EU monetary union (Euro) was excluded from the model because of an 
insignificance of the coefficient estimated. A similar result applies also to the OECD 
membership of the trade partners.  

We can say, that at the 90.0% confidence level, the fact that the trading partners (i and j) 
are members in the WTO organisation, would influence the wine export of Slovakia not 
positively. Similar results was determined also in the study of Lissovolik and Lissovolik 
(2004). According their interpretations the export country tended to export more to non-WTO 
countries that to WTO countries. 

The analysis of year-specific fixed effects shows a rise of the Slovak wine export volume 
over the time. All coefficients for the year dummies are positive and most of them are 
significant at the 99.0% - 90.0% confidence level. This results are independent on the 
variations of the other variables. 

RFE is known as a relative factor endowments of the countries i and j. The coefficient of 
RFE was not significant in our model. We can say, that no relation between similarities in 
amount of capital that a country possesses and the amount of wine export was discovered in 
the given time period. 

The similarity index is according the results a highly significant factor with an impact on 
wine exports from Slovakia. Despite the expectation, the estimated coefficient is negative. A 
similarity in GDP among the trade countries did not lead to higher exports of wine. There are 
two theories concerned with this topic (C ng, Ng c and Nhàn, 2013). The neoclassic 
theories such as Ricardian theory of comparative advantages imply that inter-industry trade 
seems to be prevalent between countries with different GDP similarity. The New Trade 
theory has an adversary position. The Slovak wine export was realized prevalent to partner 
countries with different GDP similarity. Countries which were found to be the most divergent 
from Slovakia based the similarity index are the US, Japan, Germany, China, Malta, France 
and the United Kingdom. The value of wine export to these countries was higher than to 
countries with the index of similarity close to 0.5 (exclusive of Czech Republic, which in this 
matter has to be considered an outlier) in the given period of time. 

As the best fitted model was the one with both country and time-specific fixed effects, we 
had to exclude all non-time and non-country varying variables. Therefore, the impact of 
variables as Common language base, Common territorial history, Common state borders as 
well as the Distance between the trade countries and Domestic production could not to be 
determined and explained. 

Conclusions: 
The objective of the article is to identify the determinants of Slovak wine exports in time 

period of 2004-2013 using the Gravity model. Based on the comparison of all estimated 
models, the unbalanced fixed effects panel model is the most suitable for describing the 
changes in Slovak wine export.  

What are the main factors influencing the changes in the Slovak wine export? 
As expected, a growth in the per capita wine consumption of foreign consumers would 

increase the Slovak wine export. 
However, according the results the Slovak wine is considered by the foreign consumers 

to be an inferior good, which can be seen on an income inelastic reaction: A one percent 
increase in per capita GDP in a given importing country could have an impact of 3.37 percent 
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decrease in the value of wine export from Slovakia, if other variables remain constant. It is 
very important for the Slovak wine exporters to search for the reasons, why is their product 
perceived an inferior good.  

Interesting is the result, that a growth in the inhabitant number in the importing countries 
would lead to a decline of the Slovak wine export. One reason for this outcome could be, that 
in bigger countries, there is usually a wider range of wine products which people can choose 
from and they pick other than the Slovak wines.  

Membership in the EU, EU monetary union or OECD were determined as factors without 
significant influence on the Slovak wine exports. An existence of trade partners who are 
members of WTO organization as well as Slovakia does not affect the Slovak wine export 
positively. It can be also interpreted another way - Slovakia as the exporting country tended 
to export more to non-WTO countries that to WTO countries. 

Coefficient of the similarity index was estimated as significant and negative. This means 
that the countries traded the less, the more similar were their economic structures.  

Because the best model contains both time and country-specific fixed effects, we could 
not estimate the impact of in time fixed variables: domestic wine production, distance 
between trade partners, common border, common language and common history. 
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Theoretical versus real benefits 
of the EU internal market

Magdalena Katarzyna 1

Abstract:
The common market is the highest stage of trade integration, which is characterised by a 

wide range of liberalisation of economic flows including goods, services and factors of 
production (capital and labour), all within a single regime of competition rules. As a result, we 
have a more efficient allocation of production factors as well as many other benefits. These 
benefits can be considered as resulting from liberalisation of economic flows (e.g. a more 
fierce market competition, a decline in unit costs of production, a better quality of products, 
economies of scale, an increase in trade and foreign direct investment flows, technology 
spillover effects, a rise in productivity of production factors, an acceleration of economic 
convergence process within the regional bloc etc.) and may contribute to the accumulation 
effects like GDP growth as well as to an increase in economic power and competitive 
advantage of the group of integrating countries in the world economy.

The aim of this paper is: 1) to compare theoretical gains from market integration with its 
real outcomes in the European Union and to assess the extent to which actual effects differ 
from potential benefits; 2) to identify the areas within the EU internal market where an 
integration process is not complete and the market does not deliver potential benefits; 3) to 
explain the reasons of the EU common market's sub-optimal performance, i.e. why it does 
not produce all the benefits that were expected from trade integration. The following research 
methods have been used: review of literature, empirical studies, reports of international 
organisations and EU documents concerning the subject as well as an empirical analysis of 
economic indicators measuring the internal market performance and its impact on the whole 
EU economy. The analysis was mainly based on statistical data from the European 
Commission and OECD.

The analysis conducted reveals that real outcomes of market integration process in the 
European Union differ significantly from those expected both in theory of economic 
integration as well as in empirical studies aimed at estimating potential gains from the EU 
common market. Empirical analyses confirm that creating an internal market has realistically 
increased GDP in the EU by some 2-3% instead of 4.25-6.5% or more assumed in ex ante 
studies in the late 1980s. There is little evidence to support the claim that market integration 
allowed EU firms to be more productive, made it possible to exploit untapped economies of 
scale or contributed to substantial improvement in allocative efficiency. Nevertheless, some 
positive effects can be confirmed including increased competition, lower and more converged 
prices as well as higher exports and imports in the goods market, i.e. mainly in industrial 
sectors. In the freedom of services and labour there is still some potential available.

The main obstacles to effective functioning of the EU internal market are: the lack of fully 
integrated market for services as well as of elastic labour markets, low labour mobility, less 
developed capital markets and low ICT-related capital expenditures as compared to the US,
the lack of effective embracement of ICT technologies, fragmented public procurement 
markets, various tax administration burdens in member states, insufficient use of the 
principle of mutual recognition, underdeveloped infrastructure across the EU, but also 
structural problems of EMU and bad economic situation in the euro area.

Key words:
EU internal market, benefits from market integration, reasons for poor market 

performance in the European Union

1 Maria Curie-Sklodowska University, Lublin, Poland; mkakol@hektor.umcs.lublin.pl
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Introduction
A common market is the most advanced stage of trade integration, which is 

characterised by a wide range of liberalisation of economic flows including goods, services 
and factors of production (capital and labour). The condition for achieving this stage is the 
introduction of common competition rules ensuring equal opportunities for all market 
participants. As a result, we have a more efficient allocation of production factors as well as 
many other benefits [Mucha-Leszko, 2012, p. 18].

Establishment of a common market was one of the main objectives of the European 
Economic Community enshrined in the Treaty of Rome (Art. 2). In contrast to tariff barriers 
and quotas that were effectively abolished by 1968, as a result of the creation of customs 
union, non-tariff barriers affecting trade in goods as well as many obstacles to free 
movement of services and production factors (especially capital) proved very hard to 
dismantle. Progress in market integration has varied in line with fluctuations in the world and 
European economic cycles. After rapid initial progress in the 1960s there was a period of 
stagnation and even retreat from the unified market in the 1970s and the first half of 1980s.
At the time of rising economic difficulties (two oil crises of 1973/4 and 1979, slowed 
economic growth and stagflation) the EEC member states adopted many new national 
regulations and non-tariff measures to protect their industries that impeded trade within the 
European Community and contributed significantly to market fragmentation. The push for 
integration in the 1970s came primarily from the European Court of Justice2. In the early
1980s the EC countries were facing a severe recession (and then a sluggish recovery),
inflation and unemployment soared, foreign direct investment began to flow away from the 
Community to other parts of the world (by the mid-1980s there was a net flow of investment 
funds from the EC to the US), the European products were less technologically advanced
and firms less competitive comparing to those in the US and Japan. One of the solutions to 
overcome these problems, boost GDP growth and promote economic expansion was the 
creation of a large internal market for European producers that would allow them to compete
successfully with their rivals in global markets.

In 1985 the European Commission put forward the White Paper on Freeing the Internal 
Market that listed nearly 300 legislative acts the adoption of which was necessary to remove 
physical, fiscal, and technical barriers in order to complete the single market by the end of 
1992. It covered (Artis and Nixson, 2007, p. 67; Bache and George, 2006, p. 408-409): 1) the 
removal of frontier formalities, facilitating and speeding the flow of goods across borders, 2)
the harmonisation of technical standards, supplemented by the adoption of the "mutual 
recognition principle", whereby products approved for sale in any member state are deemed 
acceptable in all, 3) the opening up of public procurement to intra-EC competition, 4) the 
release of capital movements, 5) the limitation of barriers to free trade in services, including 
the deregulation of transport sectors, allowing for improved efficiency in the international 
distribution of goods, 6) the harmonisation of indirect taxation's and excise duties' rates. The 
legal basis for the realisation of the common market became the Single European Act
adopted in 1986. Despite the formal introduction of the single market in 1993 many areas
had not been completely liberalised by that date. They were omitted in the White Paper or 
even envisaged but later dropped for various reasons. This applies inter alia to many types of 
services the liberalisation of which was delayed mainly due to the fact that they were public 
ownership (e.g. telecommunications or energy sector - identified by European enterprises as 
two of the areas that most raised their costs of production in comparison with the US).
Mariniello, Sapir and Terzi (2015, p. 2) emphasise that the 1992 Single Market Programme 

2
In 1974 the Dassonville ruling established that all measures having affects equivalent to quantitative 

restrictions on trade between member states were prohibited and the Cassis de Dijon judgment in 1979 
introduced the principle of mutual recognition which means that under certain specified conditions member states 
should accept in their own markets products approved for sale by other member countries (Mariniello, Sapir and 
Terzi, 2015, p. 2; Young, 2005, p. 96).
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focused primarily on the removal of obstacles to trade in goods and was only the beginning 
of the long process of lifting barriers to trade in services, including in network activities such 
as energy, telecommunications and transportation. Over twenty years later, despite many 
initiatives for further market integration, the process of building the genuine internal market in 
the European Union is still ongoing. This concerns inter alia such important areas as the 
digital economy, energy or some segments of financial markets.

The aim of this paper is: 1) to compare theoretical gains from market integration with its 
real outcomes in the European Union and to assess the extent to which actual effects differ 
from potential benefits; 2) to identify the areas within the EU internal market where an 
integration process is not complete and the market does not deliver potential benefits; 3) to 
explain the reasons of the EU common market's sub-optimal performance, i.e. why it does 
not produce all the benefits that were expected from trade integration. The following research 
methods have been used: review of literature, empirical studies, reports of international 
organisations and EU documents concerning the subject as well as an empirical analysis of 
economic indicators measuring the internal market performance and its impact on the whole 
EU economy. The analysis was mainly based on statistical data from the European 
Commission and OECD.

Theoretical benefits from market integration
The EU market, like in most advanced economies, cannot be considered as perfectly

competitive and many sectors display economies of scale (Mariniello, Sapir and Terzi, 2015,
p. 2). That is why its liberalisation is able to reduce structural imperfections and hence 
increase welfare and efficiency. Allen, Gasiorek and Smith (1998, pp.441-442) emphasise
that the most important aim of creating the single market was to improve supply-side 
conditions across Europe by reducing the barriers to market access between countries. Entry 
and exit of firms is essential to improve productivity. According to Schumpeter we can 
witness processes of creative destruction in markets where the birth of new, innovative firms
challenges the incumbent enterprises. The most productive companies expand their market 
shares, and attract resources (labour, knowledge and capital) at the expense of less 
productive entities (Canton, 2014). One of the greatest benefits of the common market is that 
it allows to achieve allocative efficiency which means that economic resources are allocated 
between different goods and services in such a way that it is not possible to make anyone 
better off without someone else worse off, consumer surplus is at its largest, products are 
allocated between consumers according to the price they are prepared to pay, and price 
never rises above marginal cost of production (Motta, 2004, pp. 41-45; Whish, 2003, p. 3). 
Allocative efficiency can also be defined as a situation when the most productive firms have 
the highest market shares (Canton, 2014). The ultimate goal of the EU market integration is 
therefore to increase welfare by boosting productivity through variety of direct or indirect 
channels. In the short term, reducing trade barriers should increase the intensity of 
competition which leads to lower price-cost margins. In the medium term, a result of the 
increased competition would be industrial restructuring: firms look for ways to cut production 
costs, offer a wider range of products, merge across borders to enhance the number of
customers and write-off fixed costs over a larger volume of production (economies of scale),
less efficient firms are forced to exit the market and resources are re-allocated to more
efficient enterprises, through a mechanism of Schumpeterian destruction. In the long term,
the larger EU-wide companies invest more in innovation due to an increased possibility of 
exploiting economies of scale in R&D. All these processes contribute to a greater welfare
and can help to improve EU competitiveness in world markets (Allen, Gasiorek and Smith,
1998, p. 441; Baldwin and Wyplosz, 2009, pp. 190-192; Mariniello, Sapir and Terzi, 2015, p. 
3).

The theory of international economic integration points to potential benefits of the 
common market which can be classified in different ways. Most authors consider them 
according to the areas of liberalisation or their micro- or macroeconomic nature. An 
interesting classification has been proposed by Mucha-Leszko (2012, p. 19) who divided
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those benefits into three groups: 1) resulting from liberalisation of economic flows, 2) 
accumulation effects, and 3) contributing to an increase in economic power and competitive 
advantage of the group of integrating countries in the world economy. Table 1 presents a 
lists of theoretical benefits from market integration that can be potentially realised.

Tab. 1 Theoretical benefits of the common market
Benefits from liberalisation of economic flows

Liberalisation 
of product 
markets 
(goods and 
services)

1) direct cost reduction due to the abolition of border formalities and national regulation lower 
prices of imports for companies and consumers, an increase in intra-EU trade;
2) market openness and more fierce competition due to lower entry barriers reduced mark-
ups (prices closer to marginal costs, to the benefit of consumers), price convergence, a decline
in unit costs of production, an increase in product diversity, better quality and modernity of goods 
and services, a stimulus for technological progress, squeezing out inefficient firms by more 
efficient competitors, pressure to restructure companies and the market;
3) a larger market economies of scale (spreading fixed costs on larger production volume 
allows to manufacture more cost-efficiently, and hence boost productivity), a faster development
of specialization in production and services, optimizing production processes by establishing 
international manufacturing networks and using comparative cost advantages, a decline in unit 
costs of production, the development of intra-industry trade;
4) firm size -border mergers, the development of international value chains
pushing down production costs, bigger firms can invest more in R&D, an increased flow of intra-
EU information and knowledge promoting innovation and competitiveness;
5) an increase in intra- development of regional demand and supply markets as 
well as their strength in the global dimension, boosting economic growth;

Liberalisation 
of production 
factors (labour 
and capital)

1) increased efficiency in the allocation of capital and labour;
2) lower financial transaction costs;
3) access to a larger variety of financial products and better portfolio diversification opportunities;
4) free flow of capital and technology increases opportunities for economic growth in the less 
developed countries, foreign investments are an important source of financing economic 
development and accelerate the convergence process;
5) FDI inflows contribute to technology spillover effects;
6) FDI inflows contribute to the improved structure and competitiveness of exports, but on the 
other hand, the growing investor demand for the national currency can cause its appreciation
which reduces the price competitiveness of exports;
7) free movement of labour reduces skills mismatches and helps in better adjustment of 
resources to labour demand;
8) labor inflows can inhibit the growth of wages in conditions of increasing demand in the labor 
market;
9) free movement of labour contributes to transfer of know-how and labor productivity growth
both in member countries and in a regional bloc;
10) free movement of labour in conditions of declining birth rates and aging of the European 
population can lead to serious loss of human resources in countries with lower wages and limit 
the opportunities for their development.

Accumulation effects

1) economic growth and an increase in the level of income and GDP per capita;
2) an increase in economic power and competitive advantage of the region in the world economy;
3) the catching up process of less advanced economies participating in market integration that reduce their 
economic gap in relation to the average level of a regional bloc as a result of FDI and technology inflows and 
improved productivity of labour and capital;

An increase in economic power and competitive advantage of the group of integrating countries in the 
world economy

1) increased firms' efficiency as a result of more intense competition in the internal market;
2) greater attractiveness of the common market for investors from all over the world;
3) the size of the common market and its strength in the global dimension are premises for a regional bloc to 
determine rules governing the functioning of the global market.

Source: On the basis of: Mucha-Leszko, 2012, p. 19; Mariniello, Sapir and Terzi, 2015, pp. 3-8; Baldwin & 
Wyplosz (2009), pp. 189-262; Vetter, 2013, p. 4.

Review of selected empirical studies on potential and actual effects of the EU 
common market
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Quantifying the potential and real effects of the EU internal market is not an easy task. In 
addition to data limitation and changes in the number of member states there are also other 
problems related to the difficulty of separating an impact of market integration on the EU's 
economic results from other developments including especially globalisation and functioning 
of the common currency. It is also very hard to find a comparison group of countries to the 
EU in order to measure integration effects. That is why the EU economic outcomes are most 
often compared to the United States. In table 2 there are presented the results of empirical 
studies whose authors have tried to measure potential and actual micro-based and 
accumulated effects the EU internal market. These results confirm clearly that the real
benefits of market integration are much smaller than initially expected.

Tab. 2 Main results of selected empirical studies on micro- and macroeconomic 
effects of the EU internal market

Study Effects

Ex ante 
evaluation

Cecchini et 
al. (1988)

Welfare gains of 4.25-6.5% of EU GDP; in the medium term: a reduction of prices by 
6% and an increase in employment by 2 million jobs; in the long run 5 million 
additional jobs and a 7% rise in GDP could be expected.

Baldwin 
(1989)

Combined static and dynamic effects could contribute to 11-35% increase in EU GDP.

Harrison 
et.al. (1994)

Direct effects combined with the long-term ones at 1.2% of GDP.

Ex post 
evaluation

European 
Commission 
(2002)

EU GDP in 2002 was 1.8 percentage point higher due to the common market; about 
2.5 million more jobs since 1992; EU exports to third countries increased from 7% to 
11% of GDP in 1992-2002; inflows of FDI into the EU have more than doubled as a 
percentage of GDP; reduced electricity, natural gas, and telephone prices to lower 
levels than in the US.

Griffith et.al.
(2006)

An impact of the Single Market Programme on increased competition and reduced 
mark-ups in manufacturing, and as a result higher R&D investments, which led to an 
increase in productivity in selected countries and manufacturing industries; an 
influence of R&D spending on increased total factor productivity growth within some 
industries.

Ilzkovitz 
et.al. (2007)

Additional 2.18% of EU GDP between 1992 and 2006; an increase in the number of 
jobs by around 1.35%; most of the impact was static while the dynamic effects 
(increased investment activity and productivity gains) have been rather small to date.

Badinger 
(2007)

In 1981–99 mark-ups were reduced in aggregate manufacturing (although mark-ups 
increased in some manufacturing industries in the precompletion period at the end of 
the 1980s) and in construction. In contrast, mark-ups have gone up in most service 
sectors since the early 1990s, which confirms the weak state of the Single Market for 
services.

Straathof 
et.al. (2008)

From 1960s to the mid-2000s the European integration process boosted the EU 
income per capita by 2-3%; exports and imports in goods (between members and 
non-members) increased due to the internal market by around 8% and in services by 
5%, bilateral FDI stock of countries within the EU by 28% (inward FDI stocks by 17% 
and outward FDI stocks by 11%), firms from countries outside the EU invest 14% 
more inside the common market than in comparable non-EU countries.

Boltho and 
Eichengreen 
(2008)

EU GDP 5% higher to date than without the whole integration process.

Copenhagen 
Economics 
(2012)

The common market measures in key areas (taxes, services, public procurement)
might have generated an additional 2.4% GDP, but one-third of this did not materialise 
because of substandard implementation. In addition in the area of mutual recognition
there are potential gains of 1.8 GDP.

European 
Commission 
(2012b)

Additional GDP of 2.13% and 1.3% increase in jobs; an increase in intra-EU trade in 
goods from 12% to 22% of EU GDP in 1992-2011; a rise in EU exports to non-EU 
countries from 8% to 12% in 1992-2011; 1 in 10 EU jobs is dependent on EU exports -
a quarter of these jobs are located outside of the exporting country and networked by 
input value chains; an increase in the flow of FDI between EU countries form €64
billion in 1992 to €260 billion in 2010 (in 2007 intra-EU FDI reached €730 billion).

Sousa et.al.
(2012)

In 2007 around 25 million jobs were directly dependent on exports to non-EU 
countries. Exports of manufactured goods supported around 15.7 million jobs 
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(of this total 8.7 million jobs were created in manufacturing sectors and around 5.7 
million jobs in service sectors).The number of jobs generated indirectly in other EU 
countries as a result of export activities grew from 5.7 million jobs in 2000 to almost 9 
million in 2007 and these jobs came from the trade with inputs (both goods and 
services) within the value chains in the internal market, which are processed into end 
products for trade outside the EU. EU exports have become more vertically integrated 
with foreign suppliers: imported inputs represented up to 15% of the value of 
exports in 2007 (up from 13.6% in 2000). 

Campos 
et.al. (2014)

EU GDP per capita 12% lower on average without the European integration.

Source: On the basis of: Commission of the European Communities (1988); Baldwin (1989); Harrison et.al.
(1994); European Commission (2002); Griffith et.al. (2006); Ilzkovitz et.al. (2007); Badinger (2007); Straathof et.al.
(2008); Boltho and Eichengreen (2008); Copenhagen Economics (2012); European Commission (2012b); Sousa 
et.al. (2012); Campos et.al. (2014).

An assessment of the EU internal market gains: in the search of explaining its 
weak performance

In an attempt to evaluate the process of market integration in the EU from the point of 
view of realising the intended purposes and its most important results so far one should
examine whether in its wake there has been an improvement in macroeconomic indicators
determining the EU growth and competitiveness, and therefore the Europeans' welfare. 
These indicators include among others: the level of GDP per capita, labor productivity, unit 
labor costs, TFP, some innovation indexes as well as the value of trade and foreign direct 
investment flows within the common market.

When we compare the EU and the US in terms of GDP per capita in the long term it
turns out that the situation is getting worse. In 1980 the EU-28 GDP per capita amounted to 
72,61% of the US level while in 2014 only 67,22% (IMF, 2015). Figure 1 confirms that the 
gap in levels of income per capita of the two economies gets deeper. Borsi and Metiu (2013) 
could also find no overall real GDP per capita convergence in the EU-27 in 1970-2010, albeit
identified certain groups of countries that converged to different steady-state equilibria. 
However, among the clusters there was not the group of all or most eurozone countries. This 
means that even the euro area countries do not form a single convergence club.

Pic. 1 The EU-28 GDP per capita (PPP, current prices, US dollars) in 1980-2020
Note: Projections for 2015-2020.

Source: IMF (2015).
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The crucial channel to stimulate economic growth and welfare is productivity which was 
supposed to increase due to market integration. In the 1980s and the first half of the 1990s 
the growth rate of labour productivity was faster in the EU as compared to the US but from
the mid-1990s this trend has been reversed and the EU economy is characterised by low 
labour productivity growth rates. Average annual growth in the level of labour productivity 
(GDP per hour worked) in 2001-2013 in the US economy equalled 1.6% wheras in the EU-28 
only 1.1% (OECD, 2015b). As a result GDP per hour worked in the EU-28 has fluctuated 
around 72-74% of the US level for the last 15 years and in the EA-18 it has dropped from 
85% to 83% during that period (OECD, 2015b). On the basis of picture 2 it can be stated that 
the difference in the levels of productivity between the EU and the US is growing and the 
introduction of common market did not manage to roll back this trend. The most important 
reasons of poor EU outcomes in terms of productivity include low ICT-related capital 
expenditures and low TFP growth rates (Mucha, 2007, pp. 267-268; table 3). The productivity 
indicators have also been deteriorating due to the lack of effective embracement of ICT 
technologies (especially in service sectors), low expenditure on R&D, high costs of validating 
patents as well as barriers to access to financing faced by European innovators (Mucha, 
2007, p. 259-263; OECD, 2014, p. 61; Wojtas, 2011, pp. 87-91).

Pic. 2 GDP per hour worked (USD, current prices, current PPPs) in the European 
Union, the euro area and the United States in 2000-2014

Source: OECD (2015b).

Considering more deeply the issue of labour productivity it should be noted that the 
problem is not only its low level and slow growth rate, but also a lack of convergence in this 
regard between the EU member countries. In 2001-2014 standard deviation of GDP per hour 
worked calculated for 21 EU countries rose from 11.66 to 16.26, and in 2011 it even reached 
16.50 (in US dollars). The above trend is illustrated in picture 3. In 2014 the countries with 
the highest productivity levels (measured by GDP in US dollars produced during an hour 
worked) in the EU-28 were (OECD, 2015b): Luxembourg (95.9), Belgium (66.5), Ireland 
(64.7) and the Netherlands (64.3). The indicator was also high for Denmark, France and
Germany in the range of 62-63 US dollars. The lowest levels of productivity had (OECD, 
2015b): Poland (29.7 US dollars), Estonia (31.4), Hungary (31.3), Portugal (35.3) and 
Greece (36.2). The difference in the level of labor productivity between Luxembourg and
Poland was more than threefold. The research conducted by Sondermann (2012) confirms 
that even within the euro area no convergence of productivity can be found at the aggregate 
level, but only within a few service sectors and manufacturing sub-industries.
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Pic. 3 Standard deviation of GDP per hour worked (USD, current prices, current 
PPPs) among the EU countries in 2000-2014

Note: For 21 EU countries that are OECD members

Source: Own calculations on the basis of: OECD (2015b).

An increase in total factor productivity is interpreted as a measure of technological 
progress and structural changes in the economy. Data in table 3 acknowledge that there is a 
large technological gap between the European Union and the United States.

Tab. 3 Total Factor Productivity growth (in %) and ICT capital contribution to GDP 
growth (in percentage points) in the European Union and the United States in 1999-

2014
1999-2006 2007-2012 2012 2013 2014

US TFP growth 1.0 0.2 0.5 0.6 0.1

EU-15 TFP growth 0.4 -0.5 -0.8 -0.5 -0.4

EU-13 TFP growth 2.2 0.1 0.3 -0.1 -0.3

EU-28 TFP growth 0.6 -0.4 -0.6 -0.4 -0.3

US ICT capital contribution to 
GDP growth

0.7 0.4 0.4 0.5 0.4

Euro area ICT capital 
contribution to GDP growth

0.4 0.3 0.4 0.5 0.4

Note: The averages of annual growth rates for 1999-2006 and 2007-2012

Source: The Conference Board (2015).

The growth rate of TFP is closely linked with innovation and market integration should 
lead, at least in theory, to its higher levels. We can measure innovation by many indicators, 
among others through expenditure on R&D, number of patents, number of people with 
doctorates or who have completed tertiary education, exports of medium & high-tech 
products or of knowledge-intensive services, etc. Table 4 provides a comparison on amounts 
of expenditure on R&D and number of patents in the EU-28 and the US. The European 
Union spends a significantly smaller percentage of its GDP on R&D activity than the United 
States and Japan, and the situation is even worse if we compare corresponding expenses
solely of the business sector. In 2013 the European enterprises allocated on R&D resources 
equivalent to 1.20% of the EU-28 GDP while their counterparts in the US and Japan 1.93% 
and 2.64% of GDP respectively. The United States and Japan have also a large innovation 
advantage over the European Union in terms of patents, especially in the ICT sector.
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Tab. 4 Gross domestic expenditure on R&D as a percentage of GDP, percentage 
of gross domestic expenditure on R&D performed by the business enterprise sector, 
percentage of gross domestic expenditure on R&D financed by industry, number of 
patents in the ICT sector, share of countries in triadic patent families and number of 
triadic patent families in 2013

Expenditure 
on R&D as % 

of GDP

Percentage of 
expenditure on R&D 

performed by the 
business enterprise 

sector

Percentage of 
expenditure on 

R&D financed by 
industry

Number of 
patents in 

the ICT 
sector

Number of 
triadic 
patent 

families

Share of 
countries in 

triadic patent 
families in %

EU-28 1.91 62.7 54.5* 13308 14162 26.21

US 2.73 70.6 60.9 23948 14606 27.03

Japan 3.47 76.1 75.5 16648 15970 29.55
Note: Data for the year 2012.

Source: Own compilation based on: OECD (2015a).

However, it should be noted that in the last few years, the innovation gap between the
EU and the US has begun to decrease slightly. Between 2007 and 2010 the US innovation 
index ranged from 133% to 136% of that of the EU, but since 2010 the US lead has been 
steadily declining to 122% in 2014 (European Commission, 2015a, p. 34). The main 
components of this index are listed in table 5. There are only 2 areas in which the European 
Union has a distinct innovation advantage over the United States. These are exports of 
medium & high-tech products and of knowledge-intensive services. An innovation 
performance is similar in terms of number of doctorate graduates, number of PCT patents or 
levels of expenditure on R&D by public sector. In other areas better results are achieved by 
the United Sates. They include first of all: scientific collaboration between the private and 
public sector (in the US it is 74% higher than that in the EU), R&D expenditure by business 
sector (the US advantage of 51% over the EU) as well as commercializing new technologies 
(the US has 51% more license and patent revenues compared to the EU). The United States 
have also a higher share of population with tertiary education and more international 
scientific co-publications, most often cited all over the world.

Tab. 5 The US innovation performance lead compared to the EU-28 in 2014 
US performance lead

EU=100
Change in US

performance lead in %

Doctorate graduates 98 1.3

Tertiary education 146 -0.1

International scientific co-publications 125 -2.7

Most cited publications 132 -1.5

R&D expenditure by public sector 100 0.0

R&D expenditure by business sector 151 -0.2

Public-private collaboration 174 -2.3

PCT patents 100 -1.3

PCT patents societal ch. 117 -3.8

Exports of medium & high-tech products 85 -2.9

Exports of knowledge-intensive services 83 1.3

License and patent revenues 151 -3.4
Note: The  scores in the second column are calculated by dividing the US indicator value by that of the EU 

and multiplying by 100. The  scores in the third column are calculated by subtracting the EU growth rate from that 
of the US.

Source: European Commission (2015a).

The European Union is a very heterogenious group in respect of the level of innovation. 
Taking into account the Summary Innovation Index (SII) capturing the main innovation 
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drivers, firms' innovation efforts and effects of innovation performance we can distinguish 
both innovation leaders (with SII more than 20% of the EU average) including Sweden, 
Denmark, Finland and Germany as well as very modest innovators like Romania, Bulgaria or 
Latvia (with SII less than 50% of the EU average) (European Commission, 2015a, p. 10).
Wojtas (2011, pp. 103-106) emphasises that in 2006-2008 a convergence process in terms 
of innovation level occured in the European Union but the latest financial and economic crisis 
stopped that trend as it affected to a greater extent the new EU catching up countries than 
innovation leaders. The second group having at its disposal highly qualified human resources 
as well as highly developed financial markets did not experienced as much the results of the 
crisis like e.g. investment outflows and a decrease in expenditure on innovation. The recent 
research, however, confirms that innovation performance among EU-28 member states 
keeps converging, though differences between countries are still at a relatively high level. 
The process of innovation convergence is observed also within the groups of innovation 
followers and moderate innovators but differences between innovation leaders remained the 
same and in the group of modest innovators even increased (European Commission, 2015a,
p. 5).

One of the potential gains of the Single Market is a general increase in efficiency that 
can be measured by related indicators of labour productivity and unit labour cost. Free 
movement of labour would imply that in an integrated market the differences in efficiency 
disappear over time, so we could also expect a convergence of wages and unit labour costs.
Overall the dispersion in hourly wages decreased in EU countries during the 1970s and 
1980s, then in the 1990s the convergence process slowed down and even reversed for some 
sectors. The main reason of this trend may be relatively limited labour mobility within the EU 
(European Economics, 2013, p. 38-40). In 2013, about 3.5% of the EU working age 
population lived in a different EU country than where they were born. In the US, as a 
comparison, around 27% of the working age citizens lives in a state different from their state 
of birth. Intra-EU mobility is low even when we compare it with migration from outside the EU 
which amounts to around 8% (in the US a corresponding indicator equals 16%) (Arpaia, Kiss,
Palvolgyi and Turrini, 2014, pp. 5-6). The low degree of labour mobility across the EU 
countries can be explained by language and cultural differences but also by a largely 
heterogeneous policy context concerning the labour market, fiscal and social welfare 
policies. Attaining of all potential benefits from labour mobility is also restrained by persisting 
legal and administrative barriers to the common market linked to limited portability of welfare 
rights, recognition of qualifications and access to regulated professions (Arpaia, Kiss,
Palvolgyi and Turrini, 2014, p. 4).

In view of the above, it is worth to examine unit labour costs because they are a good
measure of the common market efficiencies resulting from economies of scale and scope as 
well as affect economic competitiveness. Unlike the case with labour productivity there 
seems to be no such a clear trend in the unit labour costs (picture 4), though in the long term 
the nominal ULC in the EU fluctuated much less than in the US where they rose to extremely 
high levels at the turn of the century. Until 2001 nominal ULC in the EU-28 increased at 
much smaller pace than in the US, then they decreased in the US though their levels were 
still lower in the EU, but from 2006 it changed. The EU countries differ significantly in terms 
of ULC growth rates. This divergence deepened due to the recent EU enlargement as the 
new member countries from Central and Eastern Europe distinguish themselves by lower 
labour costs compared to the old member states and even the catching up process in the 
new EU countries did not eliminated the ULC differential. However, even the euro area itself 
constitutes a very heterogeneous group. The countries that adopted the common currency 
do not have nominal exchange rates, but their competitiveness depends on real exchange 
rates shaped by production costs. The most dangerous phenomena after joining the 
monetary union is an increase in prices and costs of the countries with a lower level of real 
convergence. These countries gain access to cheaper credits due to the reduced interest 
rates as a result of the introduction of the single currency and monetary expansion leads to 
higher inflation and pressure on wage increases. In such a situation labour costs could 
become an important factor of differentiated competitiveness, especially when wages rose 
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faster than productivity (Mucha- -362). Such a situation indeed 
occurred in the euro area and high diversity of labour costs led to changes in the competitive 
advantage of some eurozone countries. For instance in Germany the cumulated nominal unit 
labour costs rose by 2.3% in 1999-2007 whereas in Ireland by 33%, Greece 28.3%, Portugal 
27.6% and Spain 26.4% during the same period. (Mucha- . The 
main growth factors of nominal unit labor costs were increased compensation per employee
and higher inflation rates in the so-called EA peripheral countries while in Germany the wage 
disinflation policy was conducted. The divergence in nominal unit labour costs between EA 
countries forms the core of the problem of trade imbalances. (Bourgeot, 2013, pp. 1-14; 
Mucha- -376). The structural problems of the euro became 
more acute during the crisis and that was reflected in the very high growth in labour costs in 
the euro area as compared to the US where adjustment processes, including the labour 
market, were happening much faster. For several years only the growth rate of nominal 
labour costs in the euro area has been lower than in the US (with some exceptions) and in
other EU countries that experience the catching-up process (picture 4). However, the
continued improvement in the situation in this respect requires fundamental structural 
reforms covering the EU countries' labour markets and the eurozone members must have
had already started this tedious process.

Pic. 4 Changes in nominal unit labour costs (ratio of compensation per employee 
to real GDP per person employed) in the EU-28, EU-15, EA-18 and the US in 1996-2016,
1996=100

Note: projections for  2015 and 2016.

Source: AMECO (2015).

Considering cost competitiveness it is also worth to look more closely at price 
competitiveness in the EU. Since the inception of the common market there has been a 
continual process of price convergence, however, much more visible in the market for goods 
than servies. In the first case price differentials were limited to a level comparable with the 
US already in the 1990s. The coefficient of variation of the price level in the EU-27
decreased from 20% in 1995 to roughly 10% in 2011 (Mariniello, Sapir and Terzi, 2015, pp. 
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19). This development was mostly a result of low inflation in the high-income members of the 
EU and competiitive preassure from the CEE countries and global competitors which kept 
price increase low. Among other factors contributing to greater price convergence were: an 
income effect in countries with lower per-capita incomes that experienced the process of 
catching up as well as reduced prices of durable goods (Altomonte, Mariniello and 
Veugelers, 2014, p. 69; Mariniello, Sapir and Terzi, 2015, pp. 19; Vetter, 2013, pp. 10-11). In 
that context it should be mentioned that some studies suggest approaching the end of price 
convergence in the goods market due to the remaining taxation and regulation differences 
between member states, especially that the coefficient of price variation is close to that 
observed in the US (Mariniello, Sapir and Terzi, 2015, pp. 19).

As opposed to the EU market for goods in 1999-2011 the coefficient of variation of prices
in the service sector ranged within 0,18-0,20 and beyond the years 2002, 2003, 2008
showed an upward trend (European Commission, 2012a, p. 5). These price trends reflect the
low productivity of the service sector and aspirations of employees in this area of the 
economy to earn as much as more productive workers in manufacturing. The problem is 
quite serious as the share of service sector value added in the EU-28 GDP exceeds 70%. 
The reasons for low labor productivity in services compared with industry may include 
(Mucha-Leszko, 2007, p. 246): a lower rate of technological progress, lower (or lack of) 
economies of scale, a lower level of competition associated with less openness to foreign 
markets, a lower level of substitution of labor by capital and the outsourcing from
manufacturing to services of works with lower performance. However, the more recent 
estimates for service sector mark-ups confirm a declining trend over the past 15 years (from 
1996 to 2013) in most EU countries and most sectors due to competition friendly market 
reforms. Relatively low mark-ups were found for the retail and transport sectors and 
comparably high ones in energy, communication and professional services (Thum-Thysen 
and Canton, 2015). The full EU services market integration is prevented by too restrictive 
and divergent regulation of member states, existence of 800 regulated professions as well as 
protection of many national network industries. Meanwhile the completion of service market 
integration could contribute to the EU's GDP growth by up to 2.6% (Monteagudo, Rutkowski
and Lorenzani, 2012, p. 33).

Other significant gains linked to the common market were supposed to be larger 
enterprises and better resource allocation boosting productivity. An important structural 
feature of an economy is firms' size as small companies tend to display lower levels of 
productivity. Compared to the United States, the market structure in the EU is dominated by  
smaller firms, while firm entry rates are broadly comparable (Bucher, Pichelmann, 2013, p. 
3). Fragmentation reduces productivity in Europe as enterprises are not able to reap the 
benefits of economies of scale. This statement is confirmed by data in table 6 illustrating the 
performance of non-financial business sector in the EU economy. The lower contribution of 
SMEs to non-financial business sector value added than their contribution to sector 
employment results in a lower level of apparent labour productivity (value added per person 
employed). Despite some increase in cross-border mergers (much faster than domestic 
M&A) in the late 1980s (afterwards merger waves were connected rather with EMU and 
international developments) the common market has not effectively managed to change the 
European landscape where small companies prevail. As we can see market structure is 
strongly connected with productivity (especially in the manufacturing sector) and the same 
concerns better allocation of resources implying that production factors should be transferred 
from non-competitive firms that downsize or close towards highly competitive and innovative 
firms that grow. Unfortunately the process to allocate resources (capital and employment) is 
slower or less effective in the European Union than in the United States. A 10% increase in 
the patent stock attracts capital and triggers an increase in the typical firm's capital stock of 
3% in Sweden and the US, against almost no impact in Austria, Denmark, Finland, the 
Netherlands and Spain. Likewise, the ease with which patenting firms in the US can attract
labour is approximately twice as large as in France, Germany and Italy (OECD, 2014, p. 54).
Canton (2014, p. 2) estimated allocation efficiency for different sectors in some EU countries 
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and found that it is much lower in service sectors than in manufacturing, possibly due to 
lower exposure to international competition and excessive regulation of many service 
markets. In German manufacturing the AE index is 23%, whereas in Italy and Spain close to 
zero, and negative for Portugal. Services, with exception of ICT sector (and transportation 
and storage in Germany and Italy), typically exhibit negative allocative efficiency in the 
considered countries.

Tab. 6 The EU-27 non-financial business enterprises' performance according to 
their size class

Number of 
enterprises
(thousands)

Number of persons 
employed (thousands)

Value added
(EUR million)

Apparent labour 
productivity (EUR 

thousand per head)

All enterprises 21 801 1 327 98 5 946 968 44.8

All SMEs: 21 731 89 587 3 422 300 38.2

Micro 20 154 39 646 1 261 663 31.8

Small 1 355 27 231 1 080 761 39.7

Medium-sized 222 22 711 1 079 876 47.5

Large 42 43 157 2 518 044 58.3
Note: Data for the year 2010.

Source: Eurostat Statistics Explained (2015).

One of the most important benefits of the common market is stimulating trade but, like in 
the case of FDI flows, its volume is dependent not only on integration processes but also on 
international developments including globalisation and a situation in the world economy, and
in economies of major trade partners. Considering an impact of all these factors exports of 
goods and services as percentage of GDP increased in EU-15 from 24.3% in 1992 to 41,2% 
in 2014, and for the EU-28 from 28.2% in 1995 to 42.9% in 2014 (European Commission, 
2015b, p. 81). In contrast, it is an increase in trade between member states that reveals real 
effects of market integration. Intra-EU trade in goods (the average of exports and imports) in 
relation to GDP rose in the EU-15 from 13% to 19% in 1992-2014 and in the EU-28 from 
18% to 21% in 2002-2014 (European Commission, 2015b, pp. 85 and 93). However, despite 
a growing tendency, the level of intra-EU trade in services is three-and-a-half times lower 
than in goods and amounted to 6,07% of EU GDP in 2013 for 28 member countries 
(Eurostat, 2015). The worrying trend is the decline in the share of internal trade in total 
exports and imports of the EU-28. For trade in goods this share decreased in 2004-2013 
from 69% to 62% in exports and from 66% to 62% in imports while in the case of trade in 
services from 58% to 55% in exports and only a little in imports: from 60% to 59% (Eurostat, 
2015).

At the turn of the century the EU accounted for over 50% of global foreign direct 
investment inflows and 70% of global outflows but by 2013 both shares were down to 20%
(Gestrin, 2014, p. 3). To estimate effects of the internal market it is worth to look into 
investment flows between member countries. The flow of intra-EU FDI rose from the level of
less than 1% of EU GDP in 1993 to 8% of GDP in 2000, in 2001-2005 it fluctuated in the 
range from 2.5% to 4.5% of GDP, exceeded 7% of GDP in 2007, and after a decrease to 2% 
in 2009 it reached 2.5% of GDP in 2010 (European Commission, 2012b, p. 14). Before 2007 
around 70-80% of EU inward FDI consisted of intra-EU investment but in 2012 it was only 
30%, that is exactly the same proportion like in 1985-1987 (
2001, p. 159). The decline in the share of intra-EU in total EU inward FDI would seem to 
suggest a lack of confidence on the part of European investors in their own market caused 
by the economic crisis of 2008/2009 and serious structural problems of the euro area which 
emerged in the wake of the crisis.

There are also many gains connected with conducting the common competition policy. 
One of the undoubted achievements of the single market is the elimination of state aid that 
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can have a detrimental effect on competition. In 1960-1980 the EEC countries definitely 
stood out in terms of market intervention compared to the US and Japan. The EEC state aid 
amounted to 2.6% of GDP in 1980 while in the United States and Japan its levels were much 
lower and equalled respectively 0.4% and 1.5% of GDP -177). In the 
first half of the 1980s the level of state aid in relation to GDP even increased in Europe and 
reached 2.8% . As a result of market integration total (non-crisis) state 
aid in the EU-28 dropped to around 0.5% of GDP in 2011-2013 (European Commission, 
2014).

Conclusions:
The analysis conducted reveals that real outcomes of market integration process in the 

European Union differ significantly from those expected both in theory of economic 
integration as well as in empirical studies aimed at estimating potential gains from the EU 
common market. Empirical analyses confirm that creating an internal market has realistically 
increased GDP in the EU by some 2-3% instead of 4.25-6.5% or more assumed in ex ante 
studies in the late 1980s. The process to allocate resources is slower or less efficient in the 
European Union than in the United Stated which results in lower level and growth rate of 
productivity in the EU economy as compared to the US. Low TFP growth rates and ICT 
capital deepening also add to that outcome. As a consequence the EU GDP per capita is 
much lower than in the US. Furthermore, the EU enterprises are usually smaller and less 
innovative, spend less on R&D and have to devote much more time and money to validate a 
patent than overseas. There is also no clear evidence of convergence between the EU 
countries in terms of productivity or unit labour costs that are good measures of market's
efficiency. On the other hand, some economic indicators suggest that, at least in part, the EU 
internal market may be "a success story". The unquestioned gains of market integration are: 
lower levels of state aid contributing to more fair competition, a very advanced convergence 
of prices between member states in the goods market and a substantial growth in overall and 
intra-EU trade in absolute terms and in relation to GDP, though a declining share of intra-EU 
trade in total EU exports and imports in recent years remains a worrying problem. The 
benefits are much greater in the case of the market for goods than the service market which 
is still strictly regulated in some important sectors and protected by national authorities. Intra-
EU trade in services represents 6% of EU GDP while in goods over 20% of EU GDP. We can 
also observe the price dispersion between member states in service sector. As for FDI flows
their value increased significantly for the EU from 1992 though it was not only the result of 
functioning of the common market but also global trends and introduction of the euro. As in 
the case of cross-border trade, FDI flows between EU countries are much smaller in service 
sectors than in manufacturing. It should be pointed as well that intra-EU FDI flows have 
dropped substantially in recent years, mainly in consequence of the economic crisis and lack 
of investors' confidence in the common market, and even more in the European and 
Monetary Union.

Reflecting on the causes of poor economic performance of the EU internal market and 
main barriers to attain benefits from its full integration one should especially mention: 

1. Existence of many barriers (including too restrictive and divergent regulation of 
member states) hampering intra-EU trade and FDI flows in the service sector.

2. Overregulated and sticky labour markets, heterogeneous labour market, fiscal and 
social welfare policies conducted at national level with limited portability of welfare rights, all 
those resulting in low labour mobility within the EU.

3. Large fragmentation of public procurement markets.

4. Less developed capital markets as compared to the US and limited possibilities of 
financing innovation activities.

5. Relatively low ICT capital deepening and the lack of effective embracement of ICT 
technologies (especially in service sectors) in comparison with the EU's major competitors in 
global markets (in particular the US).
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6. Relatively small size of enterprises which is an obstacle in reaping the benefits of 
economies of scale and leads to reduced expenditure on R&D and innovation by firms.

7. Various tax administration burdens, including double taxation of pensions.

8. Different bankruptcy laws in each country restricting FDI flows.

9. Insufficient use by member states of the principle of mutual recognition for product 
standards and professional qualifications.

10. Poorly developed infrastructure across the EU, especially in network sectors (gas, 
energy, railway transport and Internet).

11. Differences in civil law and enforcement of competition policy between EU member 
states.

12. Structural problems of the European Economic and Monetary Union. The processes
of market and monetary integration are interrelated, and if the monetary union does not 
function well it disrupts the action of economic mechanisms. In such conditions the benefits
of the common market can be fully realised neither by the euro area countries, nor by other 
EU member states closely associated with them.

One has to bear in mind that the efficiency of the common market and global 
competitiveness of the European Union  depend to a large extent on the removal of most of 
these barriers.
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Changes in Agricultural Knowledge and Information 
Systems: Case Study of Poland 

Józef Kania1
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Abstract: 
The paper has analyzed and evaluated the existing concepts of relations between 

science and education, advisory services and agricultural practice in the aspect of 
strengthening competitiveness of the agricultural sector of the EU and also has identified the
most important elements of agricultural knowledge system (AKS) in Poland and the 
assessment of their relationship. The source material was literature review on the subject, 
statistical data and quality assessment of the relationship between stakeholders achieved as 
a result of a two-days panel discussion.

The results indicate that the traditional concepts of linear links between science and 
agricultural practice are replaced with innovative concepts of networking. In Poland, there is 
not yet a well-functioning system of agricultural knowledge. Despite the existence of all the 
links in the classical system of knowledge existing links between them are highly varied. Very 
strong links exist only between agricultural advisors and farmers, strong between advisory, 
and research & education, between advisory and agricultural policy, and between farmers 
and companies selling agricultural inputs and purchasing agricultural products. Other links 
have been identified as weak.

Keywords:
transfer of knowledge, information, innovations, knowledge systems, models of relations 
science-practice

Introduction
The central element under the Europe 2020 Strategy, which is intended to promote 

intelligent and permanent economic growth favouring social inclusion are innovations. Under 
the current Common Agricultural Policy (CAP) it is perceived as the key factor supporting 
sustainable agriculture and development of rural areas. The most important challenges and 
opportunities related to sustainable production and development of rural areas include:
protection of biodiversity, ensuring profitability, using biomass, bioenergy production, 
counteracting climate changes, resources management, food safety and food security 
[Europe 2020, 2010].

Innovations can be understood in many ways. They can involve new and improved 
products, processes, techniques and technologies, services or their adaptation to new 
requirements, e.g. environmental. The new idea is defined as innovation only if it becomes 
commonly applied in a given domain, namely when it brings specific results. A necessary 
factor propelling successful innovations in the contemporary world are interactions among 
farmers, scientific employees and advisors [Moreddu, Poppe 2013].

Interactive innovation model, based on voluntary participation of entities within the 
group project, is supposed in the future to be the main principle of knowledge transfer. This 
model focuses on the departure from top - down use of science and technology to increase 
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technical effectiveness and moving towards social innovations, which are characterised by 
pursuit to achieve permanent benefits through new forms of cooperation [Koutsoursis 2012].

Innovations have a gap between scientific research and practice, i.e. scientists' 
inventions are not used to a sufficient extent and often scientists are not dealing with matters 
important for farmers [Van den Ban 1997].

A priority in the innovative EU policy for the years 2014-2020 is connection of the 
policy in scientific research and policy for development of rural areas, which is proven by e.g. 
operational programmes Horizon 2020 and RDP 2014-2020 (priority 1. "Fostering knowledge 
transfer and innovation in agriculture, forestry and rural areas").

Purpose, material and methods
The paper has analyzed and evaluated the existing concepts of relations between 

science and education, advisory services and agricultural practice in the aspect of 
strengthening competitiveness of the agricultural sector of the EU and also has identified the 
most important elements of agricultural knowledge system (AKS) in Poland and the 
assessment of their relationship.

The source material was literature review on the subject, statistical data and quality 
assessment of the relationship between stakeholders achieved as a result of a two-days 
panel discussion organized in the Agricultural Advisory Centre in Krakow.

In discussion took part directors from 16 provincial Agricultural Centres, the 
representatives of 16 Social Councils for Agricultural Extension – mainly famers and 17 
scientists from agricultural universities and research institutes – jointly 49 people.

Research findings were presented using the text, tables and figures method.

Knowledge transfer process – application of research in practice
Transfer of knowledge is defined as unidirectional flow of knowledge from science to 

practice including different groups of potential customers as e.g. farmers, entrepreneurs, 
advisors, managers, decision-makers, the transfer of which is the responsibility of scientists 
[Van den Ban 1997, Anderson 1992].

Knowledge transfer methods may be active or passive, depending on the goals of 
knowledge transfer. There are three types of knowledge transfer used by researchers 
[Lomas 1993, Rynes et al. 2001, Johnson 2005]:

Diffusion – aims at the promotion of knowledge, namely creating among potential 
recipients the awareness of this knowledge. Knowledge is at this point available 
through magazines, bulletins, websites and mass media, and usually it is not directed 
at specific customer groups. The goal of this type of knowledge transfer is spreading 
information outside a particular scientific institution;
Dissemination – includes purposeful actions, consisting in sharing research findings 
among specific recipients through sending research findings and invitation to 
participate in seminars and conferences. The aim is both creating knowledge among 
specific groups of recipients and change in their behaviour;
Implementation – the most active transfer of knowledge aiming at change in the 
behaviour. Implementation strategies include efforts to break various barriers among 
recipients. Implementation of research findings takes place through individual 
contacts of scientists and/or advisors with farmers, or the analysis of effects from the 
conducted experiments, field demonstrations and pilot projects. It is made to change 
the attitude of potential recipients to modern knowledge and innovation.
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In literature on the subject there are two main knowledge transfer mechanisms, i.e.
information and interaction [Becheikh 2010].

Information mechanisms include research reports, scientific articles, professional journals, 
information reports, manuals, training materials, blogs, websites etc.
Creating central or regulated databases concerning innovative solutions, best production 
practices and platforms of knowledge exchange may be a solution leading to better 
knowledge management and its transfer.

Interaction mechanisms include methods of obtaining and dissemination of 
knowledge by interpersonal communication. They include lectures, conferences, seminars, 
workshops, trainings, discussions, meetings, study visits and different social actions.

Flow of knowledge transfer is the main problem in improvement of agricultural, 
production, environmental, hygienic and other practices. Currently, although modern 
information and communication technologies facilitate to the employees of the production 
sphere access to research findings, still there is a huge gap between the knowledge created 
by scientists and agricultural practice. The reasons for the existence of this gap are attributed 
mostly to the scientific staff that often focus their interests, time and effort on creating 
knowledge rather than dissemination of their research findings [Anderson 1992, Van den Ban 
1997]. This causes the main barrier in diffusion of research findings to managers, decision-
makers and producers.

Other authors [Kirst 2000, Hemsley-Brown and Oplatka 2005] search for the reasons 
for this gap among representatives of agricultural practice. These include conservatism and 
distrust to implement new knowledge, low competences and poor perception. Among 
features of innovation recipients in the context of knowledge transfer the following are 
important: motivation as regards the use of knowledge, the degree of distrust to external 
knowledge, compatibility of their goals with the goals of agricultural policy and good agricultural 
practices and having relevant financial, tangible, information and human resources [Griffin 
2004].

In the process of knowledge transfer from science to agricultural practice it is possible 
to observe substantial gap, therefore tremendous amount of knowledge generated by 
scientists does not reach or reaches with a great delay final beneficiaries, namely farmers. A
critical role in this process is played or may be played by advisors, presently called 
knowledge brokers. Their task is maintaining close contacts both with scientific staff and 
farmers. They should constitute a platform enabling better interaction between scientists and 
farmers. In the European Knowledge and Information (Innovation) Systems advisors are a 
very important link in the process of knowledge transfer. They are required not only to have 
perfect professional knowledge (general and specialist in a given field), methodical and 
interpersonal communication, but also systematically improve it and gain practical 
experience, which requires time. At the same time, it is worth noting that practical training on 
higher agricultural studies (professional internships, field classes, study visits, participation of 
practitioners in lectures) is highly imperfect, which is confirmed by reports and research 
findings of many Polish authors [ Wawrzyniak, Wiatrak 1999, Rudnicki 2013].

Acquisition of experience is also the participation of advisors in scientific conferences, 
seminars and thematic workshops.

Many advisors perceive scientists as those who belong to the world of theory, which 
is distant from the problems of agricultural practice, which are not undertaken by them. It is 
very important to try more strictly link the worlds of science with agricultural practice to level 
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the existing gap in the knowledge of transfer system by creating better atmosphere of 
cooperation and new relations [Hemsley-Brown, Oplatka 2005].

Figures from 1 to 3 feature graphically linear transfer of knowledge from science to 
agricultural practice using model of transfer of technology (TOT) and the model of social 
interaction. Linear approach to transfer of knowledge means approach based on science and 
scientific research, where new ideas resulting from research findings are introduced into life 
by unidirectional (linear) flow of knowledge.

A different approach to transfer of knowledge and information is the interactive 
approach, in which component elements of good information or innovative solution may 
come not only from science, but also from farmers and other stakeholders of the system of 
knowledge.

Fig. 1. Transfer of knowledge directly from science to agricultural practice in the system of 
two stakeholders in the model of transfer of technology (A) and in the model of social 
interaction (B)

Fig. 2. Transfer of knowledge from science to practice by advisory in the system of three 
stakeholders in the model of transfer of technology (A) and in the model of social interaction 
(B)

Fig. 3. Alternative transfer of knowledge from science to practice in the system of two or 
three stakeholders in the model of transfer of technology (A) and in the model of social 
interaction (B)
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Systems of agricultural knowledge and information as well as models of 
transfer of knowledge in agriculture

In economics, knowledge is treated as "the resource needed to gain profit" 
[Adamowicz 2005]. According to this view, each farm operates under the knowledge 
possessed. The European Union attaches great importance to progress and continuous 
creation of knowledge, however, in the world scientific-technical race, the EU starts being 
behind the leaders. For this reason, it is more and more strongly emphasised to treat as 
priority the research and development sector. In the light of the above, also the need for 
improvement in the methods of transfer of knowledge within the systems of knowledge and 
agricultural information is observed [Moreddu, Poppe 2013].

The concept of system of agricultural knowledge was established in the 1960s. As a 
consequence of intervention policy of the states which modernised agriculture and wanted to 
accelerate the transfer of knowledge into agricultural practice through strong integration of 
science, education and advisory, most often at the national level, implemented by the 
Ministry of Agriculture. Slightly later, namely in the 1970s. such organisations as OECD and 
FAO introduced in the political discourse the concept of the system of knowledge and 
information, which subsequently evolved towards agricultural innovation systems and at 
present, towards learning and innovation network and the European Innovation Partnership.
They are defined as follows:

System of agricultural knowledge – a set of participants (actors), such as scientific 
staff, lecturers and advisors working in the sector of agriculture. Focus is put in this system 
on the creation of agricultural knowledge under national research systems. Research 
findings are then transferred into agricultural practice by organisations of agricultural 
extension [Rudman 2010].

System of knowledge and agricultural information – classic definition describes it as 
"a set of institutions and agricultural organisations and/or people and relations and 
interactions between them, involved in the creation, gathering, selection, processing, 
transferring and the use of knowledge and information for sustainable agricultural 
development by support of the decision-making process and problem solving" [Rolling and
Engel 1991]. This concept developed the notion of system of agricultural knowledge by 
directing the main stress on the process of creating knowledge and considering in it other 
participants of the system apart from learning, education and advisory.

A more contemporary system is the agricultural knowledge and innovation system,
which is of greater importance since opening to greater execution of public tasks and 
focusing on innovations [Klerks and Leeuwis 2009]. The key importance for the efficiency of 
AKIS is networking and cooperation among scientific institutions, advisory organisations and 
farmers. Hence, the emergence in the last 20 years of agricultural innovation systems.

Agricultural innovation systems – these systems are defined as "networks of 
organisations, companies and natural persons focused on the introduction of new products,
new technologies and new organisational forms to economic use and which together with 
public institutions and agricultural policy affect the way individuals communicate, share and 
exchange knowledge and use it" [Leeuwis and Van den Ban 2004].

Network approach is also represented by the concept of learning and innovation for 
sustainable agriculture. It is characterised by thematically focused networks of learning of 
various partners, both those being members of the networks and from outside. These can be 
farmers, advisors, scientists, public administration employees and others stakeholders 
[Rudman 2010]. Focus in this concept is put on creating, learning and innovation by 
interactions between the members.
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The difference between agricultural innovation systems and networks of learning and 
innovation consists in the conceptualisation of knowledge. In the first one knowledge is 
perceived "resource to be transferred", while the network emphasises the processes 
necessary, so that knowledge is useful and possible to be applied by other participants.

As it can be noted, these definitions are characterised by the evolution of thinking;
from the system of agricultural knowledge to agricultural innovation systems as a process of 
gradual questioning of linear transfer of knowledge (from science through advisory to 
practice and vice versa) towards more complex and network-based vision of the creation of 
knowledge, learning and undertaking innovative actions. These new concepts reach out to 
progress in agriculture and sustainable development of rural areas.

Subject literature proposes many models of transfer of agricultural knowledge and its 
use. The best known are Havelock models (1973), spread and developed in many scientific 
publications [Huberman 1983, 1990, 2002, Van den Ban and Hawkins 1997, Kania 2007, 
Chambers, Jiggins 1986].
Neville and Warren (1996) divide these models into 4 groups:

1. transfer of technology models (e.g. ToT – Transfer of Technology, RDD – Research, 
Development and Diffusion). In Poland they are known as the research-development-
implementation-diffused model, including: basic research, use, development of 
techniques and technology of production, implementation and dissemination,

2. models of social interaction,
3. models of problem solving,
4. network models.

1. Models of transfer of technology
The starting point is preparation of new technology in the scientific-research unit and 

then its implementation and diffusion in practice. Flow of information takes place in this 
traditional model from the scientific-research unit to the centre of agricultural extension and
the farmer, top-down (Fig. 4). Science in this model serves as the "force pump". The 
employee of the scientific-research unit is the initiator of research, the executor and the 
person responsible for the promotion and diffusion as well as implementation of their 
research findings [Lavis et al. 2003]. The disadvantage is its lack of flow of feedback from 
farmers to advisors and scientists, which at present is associated with marketing survey 
among advisory customers, namely examination of their needs and expectations. This model 
additionally takes no account of the role of sociological and psychological research, 
agricultural and economic policy as well as the functioning of the whole institutional 
environment of the agriculture and rural areas.

Agricultural research

Agricultural Extension Centres

Subject matter specialists and field advisors

Farmers

Farms
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Fig. 4. Simplified scheme of knowledge and information flow in the research, development 
and diffusion model
Source: Van den Ban A.W., Hawkins H.S. 1997 a. Doradztwo rolnicze, Wyd. I polskie. 
MSDR, Kraków.

Scientists and advisors act in the model of ToT as specialists and experts, fascinated 
by the knowledge possessed and their research findings, who want their customers to adjust 
to the offered information or advice. Information or the way of its transfer cannot be 
questioned due to their high social status. A frequent question of scientists/advisors is: "Why 
don't they (farmers) apply what we propose?". And without adjustment of information and 
advice to the needs and opportunities of a given farmer and the knowledge of their personal 
characteristics, the effectiveness of transfer of knowledge and information is usually low 
[Boland 1995].

2. Models of social interaction
Classic flow of knowledge and information in the model of social interaction is presented in 
Figure 5. This model uses the Rogers' theory of diffusion of innovations [Bunting 1986, 
Röling and Engel 1991] and feedback from the farmers to advisors, scientists and politicians 
and, first of all, customer needs and expectations of advisory customers are taken into 
account. Practice in this model serves as a "suction pump" – agricultural organisations, 
managers, farmers or groups of farmers order research and contract expert's reports, to 
apply their results in practice.

Fig. 5. Simplified scheme of knowledge and information flow in the social interaction model
Source: Van den Ban A.W., Hawkins H.S. 1997 a. Doradztwo rolnicze, Wyd. I polskie. 
MSDR, Kraków.

The model of social interaction deals with marketing approach to the research on the needs 
of transfer of knowledge, namely a specified form and method of agricultural advisory is 
adjusted to a specific recipient or a group of recipients, who respond to innovations in various 

Agricultural and economic research

Agricultural Extension Centres

 

Subject matter specialists and field 

advisors

Farmers

Farms

Agricultural policy Sociological and psychological 

research

462



Research and 

Education: scientists, 

lecturers

Agricultural Policy, 

Regulations, 

Inspection: politiciens, 

gov. and non-gov. 

administration

Supply: Suppliers Agr. 

Inputs of technical and 

finance services

Sales: Traders, 

Processors

Production: Producers 

(farmers and rural 

areas inhabitants)

Agricultural Extension: 
Field Advisors and 

Subject matter 

specialists

ways. According to the theory of diffusion [Rogers 1983], among the group of recipients 
receiving agricultural innovations for the first time there are innovators, constituting 2.5 % of 
the population, early adopters also called pioneers, progress farmers and at present leaders 
being the so-called "right hand" of advisors, being 13.5%, early majority – quite progressive 
farmers, also called imitators – 34%, late majority – quite traditional farmers – 34% and 
laggards – tardy – 16%. The ability of the adviser is to recognise particular groups of 
recipients among the population of farmers in the area of their impact, especially the 
selection of a group of opinion leaders, may perfectly facilitate transfer of knowledge and 
information and increase the impact on other groups of farmers.

A different model of social interaction is reflected by the concept of the Agricultural 
Knowledge and Information System prepared by the World Bank [Swanson 1997], which is 
illustrated in Fig. 6.

Fig. 6. Functional links and their relations In the Agricultural Knowledge and Information 
System

Analysis of stakeholders comprising the Agricultural Knowledge System indicates that each 
of these system elements is more or less connected with the other ones. For this reason, it is 
believed that every change in one cell of the system must provoke a specific effect in the 
remaining cells, and vice versa. For example, one cannot claim that science is able to solve 
all issues of food shortages in the world, or that only a good agricultural extension service 
system may effectively make use of the results of scientific research. All cells are important 
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and they must co-operate so that the development of agriculture and rural areas works 
according to the strategic assumptions of agricultural and structural policy.

Therefore, advisory service cannot function for its own sake, separately from other 
cells of the Agricultural Knowledge and Information System. Cooperation is vital, so that it 
can fully realise its potential. It is also impossible to improve the advisory service system 
itself without enhancement of the system of scientific research and the mechanism 
connecting it with the advisory services, and the advisory service management cannot be 
improved without involvement of farmers in its program and evaluation of any obtained 
results.

3. Models of problem solving
In the concept of transfer of knowledge under the conditions of market economy, great 
attention is paid to models of problem solving using a classic approach, in which the problem 
is solved by advisors/scientists or the participating approach. In the participating approach, 
scientists and representatives of the agricultural practice cooperate over the identification of 
research problems adequate to their needs and skills, share information, knowledge and 
experience.

The starting point in the model of problem solving is the problem of a farmer or a 
group of farmers, initiated by them or by an advisor, rather than research findings or 
agricultural innovation. A given problem is solved by an advisor/scientist or together by an 
advisor/scientist and the farmer on the basis of partnership-based cooperation, and the final 
decision with regard to the application of a given solution is made by the farmer.

In the case of using methods of group advisory is important to bear in mind to 
combine farmers in the so-called target groups – groups of farmers having the same or a 
similar problem. Their involvement together with the advisor or scientist in the process of 
solving a given problem usually brings very positive effects.

In a typical model of problem solving there are 5 stages, i.e. identifying needs, 
defining problem, seeking solutions, selecting the best solution to the problem and 
implementing the selected solution into agricultural practice [Van den Ban, Hawkins 1997].

4. Network models
Networking is an action enabling establishing contacts, exchange of views, access to 
information, cooperation and interaction facilitating achieving the expected results. The 
conditions of network functioning are common goals, clearly identified problem, sovereignty 
of network members, voluntary participation, activity of members, division of responsibility 
and clearly identified principles of functioning. A specific feature of a network is the type of 
organisational structure of the team characterised by the following features: lack of hierarchy, 
lack of management body, lack of subordination, domination of information bonds and 
cooperation bonds, temporary nature of arrangements concerning obligations, 
specialisations resulting from interests and professionalism and minimum degree of 
formalisation of the procedures of action [Sieci/Elsner (ed.) 2013].
Kijewska [2014] distinguishes the following kinds of network:

networks of links with the dominant role of companies of business-business type, e.g.
clusters,
networks of relations of institutions generating knowledge of science-business or 
science-science type,
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network of connections between authorities: government authorities-local government 
authorities, local authorities-local authorities, local authorities-intermediary institutions 
and participating in financing innovation.

Among the business-related institutions supporting transfer, the following can be 
distinguished: regional development agencies, science-technical parks, entrepreneurship 
incubators, entrepreneurship centres, centres of technology transfer, innovation platforms.
The concept of creating common knowledge under cross-linking of various entities 
(stakeholders) including knowledge brokers is presented in Fig. 7.

transfer of knowledge knowledge brokers

Fig. 7. Decomposition of knowledge: knowledge of stakeholders and common knowledge of 
the innovation network system
Source: Shin S.K., Kook. W., 2014. Can knowledge be more accessible in a virtual network?

Integrated communication of particular entities is to lead to creating common knowledge of the 
innovation system. Considering knowledge brokers is supposed to improve the process of 
communication.

In the new financial perspective for the EU 2014-2020 emphasis is put on innovative 
partnership regarding sustainable agriculture, water resource management, agricultural raw 
materials, local community development, health etc. European Innovations Partnership
constitutes a new, bottom-up approach to research and innovation in the social aspect 
[ Regulation... 2011].

Creating operational groups under EIP in the new budget period of the EU – RDP 
2014-2020 aims at the promotion of knowledge exchange bound by innovations and 
facilitating interaction between scientific research and agricultural practice. Two areas of the 
EU policy are of key importance for the implementation of this partnership: CAP 2nd pillar 
and the EU Framework Programme for Research and Innovation (Horizon 2020). Innovative 
solutions, created under network are created under interactive approach, in which the 
components come not only from science, but also agricultural practice and other 
stakeholders. They usually apply to the identified problems, for which operational groups are 
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developed. Entities (stakeholders) involved in projects become the co-owners of the solution, 
which results in the fact that they are more willing to introduce them in practice.

As part of operation "Cooperation" according to Article 56 and 57 of the EAFRD 
Regulation creation and functioning of operational groups for innovations (EIP) will be 
supported, associating farmers (including groups of agricultural manufacturers and 
agricultural cooperatives), scientific units, entrepreneurs, forests holders, non-governmental 
organisations and advisory entities, which under their operations will together prepare new 
solutions to be used in practice. Fig. 8 and 9 feature the creation and financing of operational 
groups.

Fig. 8. Creation of operational groups 
Source: Review of rural areas of the EU no. 16 (summer 2013). Magazine of the European 
Network for Rural Development

Fig. 9. Financing operational groups
Source: Review of rural areas of the EU no. 16 (summer 2013). Magazine of the European 
Network for Rural Development
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RDP 2014-2020 states that the level of assistance for operational groups under "Cooperation" 
is 100% of the amount of eligible costs in the case of general costs, i.e. related to current costs 
of group functioning, the feasibility study, preparing operational plan of the group, animation, 
promotion of the programme's results and the preparation of business plan. The level of 
assistance connected with running research, directly connected with the implementation of the 
operation's subject amounts to 90%.

General costs may constitute up to 20% of other eligible costs of the operation 
(maximum Euros 0.5 million), i.e. the costs of research and investment costs. Total maximum 
value of support amounts to Euros 2.5 million.

System of knowledge in the Polish agriculture 
Figure 10 features the links between particular cells of the knowledge and information system.
The degree of the link (as the average evaluation) is an expression of opinions of 49
participants of panel discussion. Very strong relations are present only among farmers and 
advisors from the ODRs, and strong relations among advisory and research and education and 
agricultural policy as well as among farmers and companies supplying them with means of 
agricultural production and companies of agricultural products purchase [Kania and others 
2014].¨

Relations:
very strong 
strong
weak

Fig. 10. Stakeholders and their relations in the Agricultural Knowledge and Information 
System in Poland
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Source: Kania J., Vinohradnik K., Tworzyk A. 2014. AKIS and Advisory Services in Poland. 
Report for AKIS Inventory (WP-3) of the PRO AKIS project. Online resource: 
www.proakis.eu/publicationsandevents/pubs

The results of panel discussions conducted with the directors of 16 ODRs concerning the 
assessment of their cooperation with other stakeholders of the system of agricultural 
knowledge in Poland is presented in Table 1.

Organizations

Collaboration

Competitionvery 
good

(close)
good weak lack

Public research institutes 11 5 - - -

Agricultural universities 4 7 4 1 -

Government and self-government 
authority

9 6 1 - -

Centres of knowledge, NGOs 2 11 2 1 1

Suppliers of agricultural inputs 1 7 4 4 6

Processors and traders 1 6 6 3 3

Private consulting firms - - 3 13 16

Source: own study

Table 1. Collaboration and competing of agricultural advisory services (ODRs) with other 
stakeholders of AKIS in Poland (number of indications by 16 ODRs)

We can note very good (11) and good (5) cooperation among the ODRs and agricultural 
research institutes subordinate to the Ministry of Agriculture and Rural Development. The 
cooperation is not as good as among advisory and agricultural universities that are subject to 
the Ministry of Science and Higher Education. Only four of the Agricultural Extension Centres 
declared very good cooperation, seven – good, four – poor and one of the ODRs did not 
cooperate with universities. Assessment of non-governmental organisations by the ODRs is 
quite good, but some of the ODRs treat these organisations as competitors. Not very good 
cooperation is present among the ODRs and suppliers and processors because they are 
partially perceived as competitors, employing own advisors. All the ODRs perceive new private 
consulting companies emerging on the market as competition.

Conclusion
Traditional, linear concepts of relation of science with agricultural practice in the form of the 
model of transfer of technology or the model of social interaction are replaced by innovative 
network concepts in order to combine and better use the knowledge of all the participants of 
the networks and innovation partnerships being created. This is a new challenge both for units 
of agricultural extension, non-governmental organisations, research institutes and universities 
in creating and introducing into practice agricultural innovations and gives the opportunity for 
faster development and greater competitiveness of the European agriculture.
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On the basis of the conducted analysis and the previously conducted research of the 
author [Kania 2007, Kania et al. 2011, Kania et al. 2014a] we can risk the statement that in 
Poland there is no so far well-functioning Agricultural Knowledge System. Despite the 
presence of many institutions and organisations, the lack of mutual, practical relations makes it 
impossible for them to cooperate and operate as a system. It also results in the fact that the 
creation of agricultural knowledge often takes place separately from the needs and 
expectations of its recipients. For this reason, the effects of operation of different institutions 
and organisations, operating most often in dispersion or total isolation, involved in minor 
research are worse than could be expected, taking into account the size and the quality of the 
possessed intellectual potential. Very strong connections in the system are present only among 
advisers of ODRs and farmers.
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PRODUCT INNOVATION THROUGH SELECTED PLANNING 
METHOD USED IN QUALITY MANAGEMENT

Kapsdorferová, Z.,1

,1

Bulíková, N.1

Abstract 
Nowadays, a lot of companies prefer quantity over the quality. Their only goal is to 
make profit and because of this they don´t see the possible problems that might 
occur. Current modern society is very selective. This might look as one important 
negative feature about the “quantity over quality” phenomenon. The consumers are 
usually searching for the right product, analyzing it, comparing with others and also 
reading others´ comments or the word of mouth. As the quality is so important for the 
consumers, it is necessary to understand it correctly. This means to know that for 
customers, quality means satisfaction with the product. Sometimes the companies 
think, that their product are the high quality ones. After all they realize that this might 
not be true, because there is a big difference between the consumers’ needs a wants 
and the wants of the companies. Therefore the aim of each company should be
viewed in satisfying the customer´s needs and wants. This is necessary due to the 
competition on the market. The higher the competition the faster the company can 
lose this consumer. When the quality management system is successfully introduced 
in the company, it may not only increase the quality of goods and services, but also 
the whole production process, lower the costs of production, understand the failures 
in the production process and prevent them, help stabilize the company and so make 
a better and more competitive partner for the other firms. The success of the 
company on the chosen market is therefore highly dependable on the quality of their 
products. It should be commonly known that the quality product is the one, whose 
quality reflects the consumer´s view of it. Based on the information provided, the 
main aim of research is to evaluate the quality problematics of milk chocolate bars 
with coconut filling from both customer and technical requirements.

Key words: Quality Management System, Quality, Quality Function Deployment, Quality 
Planning, House of Quality

1. Introduction

Quality Planning is understood as the process of developing the goals of quality and the 
methods to ensure that those goals are met. Quality planning is described as one of the 
three most important processes of Juran´s Quality Trilogy, which consists of: quality 
planning: is based on identifying external customers of the organization, what are their 
needs, requirements and according to this ensuring that the product meets those 
requirements and so developing the production process available to produce the product 
in that quality and after all transferring the plans to the operating forces and ensuring 
some training if necessary (Gupta, 2009). Performing quality planning of working 
processes is necessary to maintain the quality of the product. That´s why the
transforming the parameters of each one of the phases is into one concrete building 
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process of the product. It helps us understand how the building process should be used 
in order to satisfy the previously set parameters of quality (Džubáková, Kapusta,
Lichnerová, 2011). Quality function deployment method is a managerial tool of 
transforming all of the customer requirements on our product into technological 
parameters of the product. This method was developed in Japan in the end of 1960s by 
Shigeru Mizuno and Yoyi Akao. The main reasons why they created this method were: to 
find a product, which is able to meet customer requirements and, to satisfy the need of 
drawing out the quality control charts of the process. This method was for the first time 
applied in 1972 in the company Mitsubishi Heavy Industry in Kobe, where they for the 
first time presented the use of matrices for various purposes, which are also called 
Quality Charts (Maritan, 2015). This method is also very useful when we want to 
compare our product with the competitive ones, because one of the main parts of this 
tool is comparing the satisfaction of customer lowering the production and also 
maintaining costs, improving the communication and cooperation of the departments in 
the whole firm, finding out some databases for future quality planning processes 
(Nenadál, 2008). Because of the fact that QFD analysis is a very difficult process, it has 
to be proceed by the knowledgeable professionals. Not every single person in the team 
has to know everything in the process. It is needed to have there some experts for 
different types of studies, but also those who will be fully engaged to the whole process. 
Every single person in the team should have some basic experience with the tools of 
quality improvement and so the more complex the QFD is, the higher the skills and team 
behaviors the group assigned has. An effective team should have all these attributes: 
group two or more people, who are willing to satisfy the same goal, the members are 
equal, the members share some complementary skills ´, which might be helpful to satisfy 
the goal,  the whole team combines the attributes of all the embers, their skills, 
experience and knowledge to satisfy the goal (Duffy et all. 2006).

2. Data and Methods

The main objective of this paper is to evaluate the quality problematics of milk chocolate 
bars with coconut filling from both customer and technical view with the usage of 
selected methods of quality management. For analyzing the chocolate bars we have 
chosen four different brands due to the fact that research was conducted for private 
company we will named products as a Product A, Product B, Product C and Product D. 
Three biggest competitors were selected according to the largest market share on 
Slovakia´s market.  With the use of QFD method and its House of Quality matrix we may 
understand the consumer requirements and then transform them into the technical ones, 
analyze their relationship and after all improve the satisfaction of consumers about the 
quality of product and also ensure the increase in quality. If we want to satisfy the main 
objective of this paper, there is necessary to satisfy also the secondary goals, which we 
set as follows:  characterizing and benchmarking the chosen products in terms of their 
producer, nutritional value, targeted consumers and their analysis of strengths, 
weaknesses, opportunities and threats,  identifying the consumer requirements, 
identifying the technical requirements for these products and constructing House of 
Quality matrix. The time scale of making this research was from November 2014 to 
March 2015.
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2. Results and Discussion

2.1 Product Innovation by Using House of Quality
From the table 1, you can see the results of SWOT analysis. The major strengths of 
chocolate bar (Product A) can be seen in its brand image as it has been on this market 
for a very long time and it´s also one of the world leaders of chocolate bar with coconut 
filling products. Its taste is also a very important strength of this brand as it´s unique and 
it does not seem artificial at all. It is also produced in many variations so this is a very 
important strength, too. The main weakness of this product is its variations, as it is 
currently produced only in two versions – dark & milk chocolate, it will be good to 
introduce some other variations on the market as for example with some fruit flavor. 
Chocolate bar (product B) main strength can be in its name and the tradition that this bar 
has developed over the years in Slovakia. It is therefore very popular and people in all 
ages love it. The weaknesses of this bar can be seen in the package as it is currently 
produced only in one version and they are not making any innovations about it and also 
about the tastes. Chocolate bar (product C) has also a very good brand image in 
Slovakia. A very important strength is also its price as it is a little bit cheaper than the 
others. However, the price correspondents with its taste as it are a little bit artificial. 
Another weakness can be seen in the fact that they are not making any advertisements 
and any innovations in the design of package, which can seem a little bit similar to the 
others. 
Chocolate bar (Product D) has also a lower price than its competitors, which is due to the 
fact that it is produced under the same brand as it is sold in. Also the name of this 
chocolate bar can be seen as a plus, because it is very strict and perfectly describes 
what the consumer gets from it. An important strength is also the packaging variations 
and its design. However, the limited selling place is one of the biggest weaknesses of 
this product is that it is sold only in one retail and the taste of this product is also very 
artificial.

Product Strengths Weaknesses 
1 – Product A brand image only two different versions 

taste of the chocolate 
bar 

expensive

world leader 
package in many 
versions 

2 – Product B name package in one version 
popularity no innovations 
traditional no variations 

3 – Product C brand image taste 
price no advertisements
package design

4- Product D price limited selling place 
name tastes artificial
versions of package
package design
Opportunities Threats

1- Product A new markets change of consumer´s preferences 
spread to US bio & environmentally friendly 
increase product 
range

growing price of coco 

2- Product B sell internationally bio & environmentally friendly 
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promotions in schools growing price of coco 
increase product
range 

change of consumer´s preferences 

3- Product C export to Europe bio & environmentally friendly 
increase product 
range 

growing price of coco

change of 
consumer´s 
preferences 

4- Product D increase product 
range 

bio & environmentally friendly 

rural market growing price of coco
competitio 

Table 1: SWOT analyses of selected products
Source: Own research

When we compared the nutritional values of all of these chocolate bars we got the 
results, which you can see in the table 2. From the table you can see that we were
comparing the energy, saturated fats, carbohydrates, roughage, sodium and protein.

Nutritional 
Values in 
100g 

Product A Product B Product C Product D

Energy 2020 kJ / 481 
kcal 

2016 kJ/482 
kcal 

2095 kJ/500 
kcal 

2013 kJ/481 
kcal 

Saturated 
fats

19,8 g 17,8 g 21,0 g 19,2 g 

Carbohydrat
es

57,7 g 61,6 g 53,5 g 59,0 g 

Roughage 4,5 g 4,0 g 1,4 g 4,0 g 
Sodium 0,1 g 0,1 g 0,1 g 0,2 g 
Protein 3,1 g 3,6 g 5,7 g 3,6 g 

Table 2: Comparision of the nutritional values of selected products (100g)
Source: Own research

From the table we can see that the energy is almost the same in each chocolate bar. 
When speaking about the energy as a nutritional value in general, we know that the 
average daily intake of energy is 2700 kcal and 11300 kJ for men and around 2100 kcal 
and 8800 kJ for women. However, this can differ with the differences in age, physical 
activities, illnesses and other. From the table we can see that product D has the lowest 
proportion of energy in every 100g. This product is most usually sold in the 50 g 
package, which means that in one package there is around 1007 kJ or 240 kcal of 
energy. The product with the highest proportion of energy is products C with its 2095 kJ 
in every 100 g, which means that in one package (35g) there is 733 kJ of energy.

From the table 3 we can also see the overall importance of all of these requirements for 
the customer. The most important requirements for the customers are consistency. We
can observe measured technical priorities. We did so when multiplying the numbers 
which represent the relationship of how the given technical requirement influences the 
given customer requirement. From this we can see that the highest technical priority was 
in case of amount of coco. Then we developed the Correlation Matrix, which you can see 
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is the roof of house and is used for founding out the correlation between technical 
requirements. From the matrix we can see that the majority of our technical requirements 
have positive correlation between themselves. The next step was to analyze the 
technical priorities of our observed chocolate bars for the year 2014. We have done this 
by multiplying the values that represented the influence between the technical and 
customer requirements.

Table 3: Corelation matrix of technical and customer requirements
Source: Own research

Customer requirements that we´ve been analyzing were chocolate taste, smell, coco 
taste, chocolate color, sweetness, softness of coco and consistency. The technical were 
set as follows: amount of cocoa, amount of coco, amount of artificial colorings, 
amount of sugar, and amount of fat. After this step we were dealing with the 
importance for the customer. We can observe that the most important customer 
requirements, when using the scale from 1 to 5 were coco taste and softness of coco. 
After this step we wanted to know the influence of the technical requirements on our 
customer requirements. In other words we wanted to know if for example the amount 
of cocoa can influence the smell of our chocolate bar. Regarding this we filled our 
matrix with numbers from 1 to 5, when 5 meant a strong influence and 1 was a low 
influence. In the table 3 we found out that the chocolate taste is highly influenced by 
amount of cocoa and amount of fat, but also by the amount of artificial colorings and 
amount of sugar. The smell of this chocolate bars is highly influenced by the amount 
of artificial colorings, but actually it depends on all of the technical requirements as 
set. Next was coco taste. This consumer requirement depends on the amount of 
coco, fat, artificial colorings and sugar all with very similar values. Also from this table 
we can see that the chocolate color depends on the cocoa amount, amount of 
artificial colorings, fat and sugar, but mostly on the amount of cocoa. A very important 
customer requirements is also sweetness, which from our research we can say that 
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is mostly influenced by the amount of sugar, but also by the amount of all other 
technical requirements. Softness of coco is according to our research mainly 
influenced by the amount of fat. And the last customer requirement in comparison 
with the technical is consistency, which actually depends on all of the technical 
attributes, but mostly on the amount of coco. As we found out two customer 
requirements that need to be changed, we have to make some improvements in the 
technical requirements, which were defined in the improvement matrix. The first 
change required was in the smell of the chocolate. This customer requirement 
obtained a higher absolute value so we have to say that it´s much more needed than 
the other one. From the improvement matrix we can find out that when we want to 
change the smell of our chocolate bar, we have to change all the technical 
requirements. The other change that needs to be done was in the chocolate color, 
which will be adjusted if we change the amount of chocolate, fat, artificial colorings 
and sugar. 

Table 4: House of Quality
Source: Own research

As you can see from the table 4, there are two major technical changes that need to 
be done. In our case those requirements were the smell and chocolate color. As you 
can see both of this requirements have strong impact on themselves so when we 
change one, we will also change the other one. We found out that the two biggest 
problems in the customer requirements in the case of product A, were with the smell of 
the product and the chocolate color. As we found out two customer requirements that 
need to be changed, we have to make some improvements in the technical 
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requirements, which were defined in the improvement matrix. The first change required 
was in the smell of the chocolate. This customer requirement obtained a higher 
absolute value so we have to say that it´s much more needed than the other one. 
From the Improvement matrix we can find out that when we want to change the smell 
of our chocolate bar, we have to change all the technical requirements. The other 
change that needs to be done was in the chocolate color, which will be adjusted if we 
change the amount of chocolate, fat, artificial colorings and sugar. From our research 
we could have observed that the main problem of our chocolate bar with coconut 
filling is in its recipe. This means that when the recipe will be changed, even though
only slightly, the quality of our product will be increased and so more customer 
requirements will be satisfied. We can see that there were no problems with the 
overall consistency, sweetness, chocolate taste, coco taste, and softness of coco.

3. Conclusion 
Quality Planning is an essential part of the Quality Management. Without a proper 

plan, the companies are risking to make mistakes. When the managers want to avoid 
risk, they have to set their expected goals and ways how to achieve these quality goals. 
When speaking about the quality of the product in general, it means the satisfaction of its 
customers. Therefore, quality planning is also focused on satisfying all of the customer 
requirements and needs, but also to avoid any costs, which are associated with failures. 
Paper focused on analyzing quality of selected product with the usage of Quality 
Planning method. For this purpose we used different types of analysis during our 
research as benchmarking, Quality Function Deployment analysis and SWOT analysis. 
Our chosen observed products were milk chocolate bars with coconut filling produced by 
four different companies. Even though all of them are from one food sector, their tastes, 
packaging, nutritional values, and generally the quality is different. The responders were 
from 19 to 25 years old and research was done by 40 people. Their main aim was to 
evaluate their quality expectations of chosen products based on tasting each one of 
them. From the House of Quality matrixes we can see that the most common customer 
requirements on quality of milk chocolate bars with coconut filling were chocolate taste, 
color, smell, coco taste and sweetness. Some of the technical requirements were 
amount of coco, amount of chocolate, amount of fat, artificial colorings and others. Based 
on our customer research the highest technical priority was in the case of amount of fat 
and again the importance of customer was the highest in the case of coco taste. We
realized that Product A is doing very well in the market for chocolate bars, but there are 
some point, where a necessary change is needed. The smell and chocolate color of our 
product had worse marks than the competitive ones. Based on this results we proposed 
an improvement plan. We have to say that the market of this product is currently 
sufficient enough for all of these products, but the company needs to face its risky 
points. Based on the SWOT analysis we can also see that their common threats are 
changes in consumer preferences and Bio and environmentally friendly products. 
Therefore, product A should also consider changing the chocolate used to a Bio one 
or during the process of changing the color, using some other environmentally 
friendly and healthier alternatives of sugar, fat or artificial colorings.
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Z-Score: Does it work? 
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Abstract 
Agriculture is an important part of economy aimed at cultivating the soil, producing food 

resources and breeding animals. However, such aims are performed by companies which 
focus mainly on profitability. Several papers discuss issue of profitability of agricultural 
companies. Furthermore there is number of models that are developed to assess the 
profitability or bankruptcy risk of the agricultural company. The first and until this day used is 
Z-Score developed by Edward Altman. However, regarding this model there are several facts 
that need to be taken into consideration when applying the actual Z-Score. Namely method 
and variables used for Z-Score development, economic environment in the time of Z-Score 
creation, economic sector the Z-Score was designed for, etc. However, the most important 
question that needs to be answered is: Does the Z-Score work for Slovak agricultural 
cooperatives? This paper is aimed at testing the Altman`s Z-Score applicability to Slovak 
agriculture cooperatives as well as its variables suitability. Furthermore, there is new financial 
health model suggested as a final component of the paper. Data on enterprises is drawn 
from Information Sheets of Ministry of Agriculture and Rural Development of the Slovak 
Republic. The suggested model is based on the year 2011 data with an intention to 
determine the financial success or failure as accurately as possible. There are mainly two 
methods considered for creation of model. These are discriminant analysis and logistic 
regression. Discriminant analysis tends to classify better than logistic regression. However, 
there are several conditions that have to be met for the correct use of discriminant analysis. 
Logistic regression does not assume any specific shapes in densities of predictor variables. 
Furthermore, logistic regression estimates conditional probability, which makes the 
understanding easier in the conditions of dynamic economic system. Return on equity is 
chosen as an indicator of financial health and profitability of cooperatives as it gives the 
information about the net income returned as a percentage of shareholders equity. Z-Score 
is not appropriate to apply to Slovak agricultural cooperatives in its original form. Explanatory 
variables used for Z-Score do not satisfy the normality criterion. Furthermore, Z-Score shows 
weak discriminant ability. Approximately 66% of cooperatives are correctly classified and 
22% are classified as indifferent. On the other hand, variables used in Z-Score are suitable 
to use for classification with addition of new variables which are statistically significant for 
Slovak agricultural cooperatives. Model is designed using logistic regression due to the 
nature of the data. Classification ability reaches over 90%. Financial indicators have 
statistically greater impact on the financial success in agriculture as non-financial indicators. 
However, percentage of irrigated area has statistically significant impact on financial health. 
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1, 2 

Slovak University of Agriculture in Nitra, Faculty of economics and management, Department of 
Statistics and Operation Research Tr. Andreja Hlinku 2, Nitra, Slovakia 
1 xkollarb@is.uniag.sk 
2 zlata.sojkova@is.uniag.sk 
 

480



Introduction 

Financial health is many times described as main aim of managers` interest. Focus is on 
the analysis of situation company finds itself in. Such analysis should include identification of 
factors which led to current state and suggestions for its improvement. Good financial health 
is one of the crucial conditions for prosperity of the company, hence the aim of good 
management work. However, financial health is complex area affected by huge number of 
factors. Especially in agriculture, there are factors which effects cannot be influenced by any 
manager. 

Development of statistical methods and technology allowed easier analyzing of financial 
health of companies. It is possible to construct models which appropriately combine more 
indicators and create complex indicator based on relations in studied sample of subjects. 
Modeling focuses on determination of risk of bankruptcy or credit worthlessness. Assumption 
of model is that companies send out certain signals which can be identified and showed via 
result of the model score. Quality of a model is usually assessed by number of correctly 
classified companies. Problem of creation of financial health models is that the researcher 
deals solely with certain dataset of companies. This problem can make applicability of the 
model questionable as relations between indicators do not have to be same or even similar 
for a company from different dataset (e.g. different economy, different branch of economy, 
different time period). Therefore, model score for a company can be misleading and can give 
wrong idea for management. 

Unfortunately, many people resort to use of models created in the past thinking they will 
get equally good results as researcher did. One of these models is Z-Score, which creator 
Edward Altman (1968) emphasized creation of new models using current data sets. 
However, even to this day Z-Score is used in its original form (see Altman, 1968). That is 
why this paper deals with validation of Z-Score use on Slovak agricultural cooperatives. In 
addition to validation, we attempt to suggest new financial health model for Slovak 
agricultural cooperatives. 

Data and methods 

Object of the research is set of agricultural subjects of Slovak Republic for the year 
2011. Set is divided into two main parts – agricultural cooperatives and agricultural 
companies. Emphasis is put on cooperatives as dominant legal form of agricultural 
entrepreneurship. Furthermore, most of the financial health models are based on companies 
which calls for validation of applicability to cooperatives. 

Data for the research were drawn from the Information Sheets of Ministry of Agriculture 
and Rural Development of Slovak Republic. 

As mentioned in introduction, models are divided into two main categories – bankruptcy 
and creditworthiness models. Due to the nature of used data set, it was not possible to 
determine actual bankruptcy of cooperatives. Subjects might have merged or divided and 
therefore disappear from data set even though such companies didn’t go bankrupt. As a 
result, it was impossible to determine bankruptcy according to given indicators and different 
measure of success had to be chosen. Assuming that there is direct relationship between 
trading income and success or failure of a company the return on equity (ROE) was chosen. 
When dealing with qualitative explained variable, there is couple of methods to take into 
consideration. In this paper there are discriminant analysis and logit model considered. 
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Discriminant analysis 

This method is used to model relationship between qualitative dependant variable 
and quantitative explanatory variables. According to number of variants of qualitative variable 
there are: 
- discriminant analysis for two groups, 
- discriminant analysis for more groups. 

Base of this method is to establish the rule which will place an object into one of the 
groups according to quantitative variables of the object (agricultural enterprise). 

Discriminant analysis was used for Altman`s Z-Score and other models after that. Despite 
the fact that this analysis brings statistically significant results its application requires 
satisfaction of certain assumptions, namely: 

1. Multivariate normal distribution 
Tests of the significance of individual discriminatory variables and discriminatory formulas 
require verification of the assumption that the input data come from a multivariate normal 
distribution. If the assumption is not satisfied the validity of tests of significance and 
classification results are undermined. The total error of classification may not be disrupted 
due to overestimation and underestimation errors in each group. However, if the aim is to 
derive the discriminant function analysis, it is necessary to have data within groups 
asymptotically multivariate normally distributed. Otherwise, it is advised to use non-
parametric methods. 

2. Exact definition of groups of statistic units 
Base for such definition can be: 

- objective reality, 
- expert estimation, 
- statistical method. 
3. Significance of discriminatory variables 
It is recommended to test the equality of variances of intra-group covariance matrices 

and means of groups prior to the construction of discriminant functions. 
Variance equality test indicates whether it is appropriate to derive a linear or quadratic 

discriminant function. If the assumption of equal variances is not satisfied, then the 
significance of tests and the classification error are distorted. Degree of the distortion is 
influenced by the number of discriminatory variables and the size of groups. Recommended 
size is 20 objects per each variable. Minimum size is 5 objects per each variable. However, 
the smallest group cannot have fewer members than the number of discriminatory variable. 
There should be a statistically significant difference between class means of each variable in 
order to ensure the ability to differentiate between groups. Based on this test, variables are 
either included or excluded from the analysis. 

Logistic regression 

Logistic regression and logit models are methods applied to estimate relationship 
between discrete (qualitative) response variable and continuous explanatory variable. 
Explanatory variable can binomic or multinomic, categorical or ordinal. 

Difference between logistic regression and logit model is the output these methods 
provide. Logit model estimates coefficients, while logistic regression quantifies odds ratio of 
conditional probabilities: 

 

 
In practical applications relationship (1) has to be estimated and distribution functions 

of certain theoretical probability distributions can be used. In the logit model there is logistic 
distribution used. 
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There is a non-linear relationship between conditional probability of happening of 
situation [ ] and explanatory variable. In fact graphical representation of this 
relationship would be so called S-curve. Logarithmical transformation of response variable is 
used in order to get continuous variable: 

 

Transformation results in linear relationship between logit and explanatory variable, 
where conditional probability equals: 

 

There is a direct mathematical relationship between coefficient and odds ratio:  

which implies that decision between logit model and logistic regression is a matter of 
personal preferences and/or software options. 

Logit model does not make as many assumptions as does discriminant analysis. 
However there are certain theoretical assumptions when applying logit model, namely: 

- conditional probabilities are logistic function of explanatory variables, 
- no important variables are omitted from model, 
- only important variables are included in model, 
- explanatory variables are measured without error, 
- observations are independent, 
- explanatory variables are not linear combination of one another (multicolinearity). 

Results 

In this paper the profitability as one of the indicators of financial health of companies is 
estimated for Slovak cooperatives. 

There are several ratios on profitability so it is important to choose one in order to 
construct a model. This paper deals with return on equity (ROE). ROE measures financial 
success from the owner`s point of view and provides an information about quantity of 
revenues per euro of equity. 

For the purpose of model creation ROE was picked as response variable and line 
between success and failure was set at 8% of return on equity. Similar procedure was used 
in models in the past. 

Dataset analysis 

The applied dataset was firstly cleansed of cooperatives which did not have their 
indicators filled had to be removed as well as subjects which did not include bonity of the 
farmed land. For the purpose of this paper, agricultural companies were not included in the 
research. 

Boxplots were applied to analyze the dataset (Pic. 1, 2). Pic. 1 depicts values of assets 
(A), and Pic. 2 depicts ROE.  
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Pic. 1: Assets of cooperatives 

Source: software processing, own computation 
 

 
Pic. 2: ROE of cooperatives 

Source: software processing, own computation 

Single dots in box-plots (Pic. 1, 2) represent outliers. It has to be noted that outliers 
(cooperatives) pictured in box-plot for assets (Pic. 1) are not the same as outliers in ROE 
box-plot (Pic. 2). It is common statistical practice to remove outliers from the database in 
order to get estimates which are not biased (in order to reduce estimation bias caused by 
outlying value). Number of observations allowed the removal of the outliers from the dataset 
of Slovak agricultural cooperatives. Values of assets and ROE for homogenized set of 
cooperatives are depicted below (Pic. 3, 4). 
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Pic. 3: Assets of cooperatives (homogeneous) 

Source: software processing, own computation 
 

 
Pic. 4: ROE of cooperatives (homogeneous) 

Source: software processing, own computation 
 

Removal of outliers caused other cooperatives to appear as outliers (see Pic. 3, 4) as 
variance of dataset decreased by this removal. The aim of the removal procedure to 
decrease the variance and to obtain more homogeneous set of cooperatives was achieved. 
Summary statistics for modified set of cooperatives are depicted in Tab. 1. 
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Tab. 1: Cooperatives` summary statistics 

Assets [mil. EUR] 
 

ROE 

Mean 2,80 
 

Mean 0,02 

Median 2,26 
 

Median 0,01 

Minimum 0,05 
 

Minimum -0,53 

Maximum 8,92 
 

Maximum 0,69 

Standard deviation 2,08 
 

Standard deviation 0,14 

C.V. 0,74 
 

C.V. 6,98 

Skewness 0,90 
 

Skewness -0,05 

Kurtosis 0,04 
 

Kurtosis 4,54 

5% 0,20 
 

5% -0,20 

95% 7,33 
 

95% 0,23 

Interquartile 2,58 
 

Interquartile 0,10 

Missing 0,00 
 

Missing 0,00 
Source: software processing, own computation 

Normality test and Z-Score variables validation 

Z-Score variables were created for the set of partially homogenized cooperatives. All 
variables were tested for the H0: variables are normally distributed. Normal distribution is one 
of the assumptions of discriminant analysis application. Discriminant analysis was used to 
construct Z-Score. Correctness of discriminant analysis application for Slovak cooperatives is 
therefore tested (Tab. 2). 
 

Tab. 2: Test for normality of distribution 

Variable Shapiro-Wilk W p-value 
Net Working Capital/Assets 0,954 4,302E-08 

Profit of Previous Years/Assets 0,854 4,175E-16 
ROA 0,653 3,532E-24 

Equity/Liabilities 0,285 2,713E-32 
Income/Assets 0,821 7,784E-18 

Source: Source: software processing, own computation 

P-values are less than alpha = 0,05, therefore H0 is rejected. This means that none of 
the variables has normal distribution for Slovak cooperatives. Based on this information, logit 
model is created using variables from Z-Score. Coefficients and significance of variables are 
listed in Tab. 3.  
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Tab. 3: Model 1 

Variable Coeff. Std. 
Error 

z p-value  

const -0,0853 0,40061 -0,2129 0,83139  
Net Working Capital/Assets -9,14143 2,77854 -3,2900 0,00100 *** 

Profit of Previous Years/Assets 0,236039 0,721905 0,3270 0,74369  
ROA 30,5502 4,97151 6,1451 <0,00001 *** 

Equity/Liabilities -1,04273 0,346968 -3,0053 0,00265 *** 
Income/Assets 0,426551 0,36238 1,1771 0,23916  

 
Mean dependent var  0,292929  S.D. dependent var  0,455874 
McFadden R-squared  0,371405  Adjusted R-squared  0,337999 
Log-likelihood -112,9032  Akaike criterion  237,8064 
Schwarz criterion  259,9688  Hannan-Quinn  246,6788 

Number of cases 'correctly predicted' = 262 (88,2%) 

Source: software processing, own computation 
 

Multicollinearity of variables was rejected, however non significant variables are 
excluded from the Model 1 and Model 2 is created using only statistically significant 
variables. 
 
 

Tab. 4: Model 2 

Variable Coeff. Std. 
Error 

z p-value  

const 0,108537 0,363905 0,2983 0,76551  
Net Working Capital/Assets -8,81849 2,71569 -3,2472 0,00117 *** 

ROA 30,8437 4,91562 6,2746 <0,00001 *** 
Equity/Liabilities -1,03483 0,326645 -3,1681 0,00153 *** 

Mean dependent var  0,292929  S.D. dependent var  0,455874 
McFadden R-squared  0,367146  Adjusted R-squared  0,344875 
Log-likelihood -113,6682  Akaike criterion  235,3363 
Schwarz criterion  250,1113  Hannan-Quinn  241,2513 

Number of cases 'correctly predicted' = 263 (88,6%) 

Source: software processing, own computation 
 

Number of correctly classified cooperatives is improved when statistically insignificant 
variables are excluded from Model 1 (Tab. 3). If the Z-Score would be assessed by this 
factor only, it would be concluded to be good model. Problem lies in 2 other areas, namely 
McFadden R-squared and the difference between Z-Score assessment and Z-Score 
variables assessment. Although it is common for non-experimental data based models to 
have smaller R-squared than experimental, value 0,37 is still considered to be low. More 
importantly, Model 2 is assessing only suitability of Z-Score variables. Three out of five 
original variables are statistically significant for Slovak cooperatives. Moreover, logistic 
regression had to be used as discriminant analysis assumptions were not met. 
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This leads not only to different coefficients of variables but also to different interpretation 
of these coefficients. Z-Score variables assessment could be concluded in two main points: 

- certain variables from original Z-Score were proved to be statistically significant for 
Slovak cooperatives and therefore suitable for following modeling, 

- particular application of original Z-Score (by manager) should be at least 
accompanied by explanation of specificities of the situation the model was created in. 
Mainly because original Z-Score gives misleading information for Slovak agricultural 
subjects. Approximately 66% of cooperatives were correctly classified and 22% were 
classified as indifferent by original Z-Score. 

Proposal of financial health model for cooperatives 

The same set of cooperatives was used for Z-Score validation as well as for estimation 
of new model. The idea of new model was to create additional variables out of available 
items. Approximately 100 items for each cooperative were available. Some of these items 
are specific for agriculture. Problem occurred when some of the cooperatives did not have a 
certain item filled. 

To ensure comparability, ratios had to be created. Therefore 19 ratios were added to Z-
Score variables, some of which were agriculture specific. These variables were used to 
estimate financial health model using logit method. Series of steps were taken, where 
statistically non-significant variables were excluded from model. Emphasis was put on 
success of the model given as number of subject correctly classified. Final form of model is 
as follows (Tab. 5). 

 

Tab. 5: Final model 

Variable Coeff. Std. Error z p-value  
const -13,3923 2,59238 -5,1660 <0,00001 *** 

Net Working Capital/Assets 6,37243 2,40343 2,6514 0,00802 *** 
Profit of Previous Years 

(0/1) 
-1,72297 0,744964 -2,3128 0,02073 ** 

Income/Assets 3,51214 1,23257 2,8495 0,00438 *** 
Liabilities/Assets 12,0909 2,84485 4,2501 0,00002 *** 

ROR 89,0585 14,8793 5,9854 <0,00001 *** 
Irregated Area Ratio -2,80188 1,68013 -1,6677 0,09538 * 

Mean dependent var  0,222973  S.D. dependent var  0,416945 
McFadden R-squared  0,773322  Adjusted R-squared  0,728757 
Log-likelihood -35,60445  Akaike criterion  85,20890 
Schwarz criterion  111,0414  Hannan-Quinn  95,55173 

Number of cases 'correctly predicted' = 287 (97,0%) 

Source: software processing, own computation 
 

Final model (see Tab. 5) is classified as very good according to McFadden R-squared 
(0,77) and percentage of correctly predicted cases (97%). Further, coefficients of variables 
profit of previous years (coded as profit or loss), ratio of liabilities and assets, and percentage 
of irrigated area (Tab. 5) are compared to theoretical assumptions of its values. 
 Profit of previous years has negative coefficient, which seems to not correspond 
with theory as profit of previous years lowers the chances of being successful this year. 
However, we have to take certain facts into consideration. Firstly, cooperatives which have 
ROE higher than 8% are classified as successful. Secondly, profit of previous years makes 
value of assets higher and the subject is forced to produce higher absolute profit to sustain 
8% ROE. Therefore, profit of previous years actually lowers the chances of having ROE 
higher than 8%.  
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 Ratio of liabilities and assets has positive coefficient which makes the probability of 
success higher even though high value of liabilities points to the fact that the company might 
be unable to pay them. However, liabilities also point to continuity of production. Therefore 
model does not encourage increase of liabilities. Liabilities are necessary for production, 
which is to be sold and therefore create profit and make ROE higher.  
 Theoretical interpretation of percentage of irrigated area is that it creates more crop 
and higher profit for a company. However, year 2011 was not very good for agriculture and 
the irrigation did not have desired effect and still the system for irrigation needed its costs 
(repair and maintenance). Furthermore, purchase of new irrigation system creates additional 
costs which create additional risk of being financially unsuccessful thus negative coefficient. 
 

Discussion 

Z-Score validation was used because this model is highly valued and still applied by 
managers. However, it has to be noted that Z-Score is bankruptcy model and not exactly 
financial health model. Therefore, apriori classification of cooperatives in this paper is not the 
same as in Z-Score. That’s why it may be suitable to analyze applicability of different models, 
which deal with credit-worthiness (financial health). Furthermore different apriori classification 
may be tested (other than 8% ROE) as well as inclusion of additional variables. 
 Firstly, there are other models which can be used by managers to assess overall 
financial situation of a company. However, these models, as well as Z-Score, are suitable to 
be tested. Economy is dynamic system where relations can change and coefficients of 
variables in various models can change too. 
 Secondly, this paper deals with financial health model from the owners` point of view. 
There are other points of view, which are more suitable for other people (other than owners). 
Therefore, other ratios or other facts can be used for apriori classification. 
 Finally, more variables can be tested for statistical significance. Furthermore, there 
may be facts, which could be transformed into variables but such facts were not at disposal 
for this model. These facts might not even be observable and other statistical methods would 
have to be used. 
 

Conclusions 

In this paper the validation of the application of Altman`s Z-Score model for the 
assessment of financial health of Slovak agricultural cooperatives was carried out. The 
obtained results confirmed that the original model is not suitable for the assessment of 
financial health of Slovak agricultural cooperatives. In this paper it was further examined if a 
model specific to Slovak agricultural cooperatives would perform better than Altman`s Z-
score. Percentage of correctly classified cooperatives confirmed that application of specific 
model is suitable. 

Obtained results confirmed that variables of the Z-Score are suitable for financial 
health modeling but Z-Score itself is not. Slovak agricultural cooperatives do not meet 
assumptions of discriminant analysis use therefore other methods have to be applied. In this 
paper logistic regression is used. However, other methods can be used for this kind of 
problem, e.g. neural networks. Based on this, several ideas for future research are proposed. 
Namely, additional variables, use of different method, different dependant variable. 
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Turnover of rural tourism support in the Czech Republic: 
changes in programming periods

1

Abstract:
Rural areas are forced to seek additional sources of income to the local economy and 

tourism represented one of the possible industries to secure it. This belief was reflected in
the strategic development documents, because rural tourism, or tourism as a whole were 
significantly supported by the incentive, program and policy instruments in programming 
period 2007-2013. Therefore, the aim of paper is to assess whether changes of attitudes of 
promotion of tourism in rural area occurs in new period 2014-2020. Results of the analysis of 
relevant documents indicate a turnaround in the approach to tourism as an important 
instrument of territorial development. In this period, tourism was earmarked outside the 
priority areas of regional development and in case of rural development only one specific 
form of rural tourism – agritourism will be developed.

Key words:
Rural tourism, Agritourism, Rural Development Programme, Regional Operational

Programme, the Czech Republic

Introduction 
Czech rural economic restructuring in the last three decades is associated with 

searching for new and alternative sectors that have stabilized the economy in rural areas, 
which is weakened by the diminishing role of agriculture and also industry in some areas. A 
way how to increase the number and variety of jobs is represented by diversification of the 
rural economy, which should aim to achieve a balanced and stable socio-economic 
development of the area. Among others industries, Svobodová et al. (2011) consider tourism 
as an alternative that is starting to replace the function of the agricultural sector of the 
economy such as rural or extends its multifunctionality.

As further Svobodová et al. (2011) think, a contemporary rural area of the Czech 
Republic, compared to its previous period, is characterized by high growth in recreational 
(consumer) function. This change was significantly accelerated by the transition from a 
centrally planned economy to a market economy - privatization, restitution, deregulation and 
liberalization started the trend of the increased demand for rural areas as a place for leisure -
as a place of consumption of the goods. Woods (2011) talks about many forms of 
consumption, for example about consumerism of the countryside, clean air, unique nature, 
terrain, rural culture, traditions, cuisine and local products. Therefore, the process of 
commodification is mainly associated with recreation and tourism (the sector that is rising 
significantly in recent decades) in the countryside. From this reason, the debate over rural 
multifunctionality and typologies of rural areas expressed by a number of texts (Holmes, 
2006 Marsden and Sonnino, 2008, Wilson, 2010) was opened.

In case of rural tourism, the problem is that its definition is difficult and inconsistent.
Rural tourism should not be simply understood as any tourism in rural areas (Lane, 1994;
Moravec et al., 2006). As an environment-friendly form of tourism, rural tourism should fulfil a
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number of preconditions of sustainability and rurality (OECD, 1994) and agritourism is seen 
as only one of the forms of rural tourism (Sznajder, Przezbórska and Scrimgeour, 2009).

Also, rural areas are difficult to define (Svobodová et al., 2011) and countryside acquires 

al. (2007, p. 89) describe that for their diversity and specific nature of each area, a revival of 
rural areas requires to find the best combination of tools to develop local potential, based on 
knowledgeof barriers andlocal resources using adequate external impulses and resources.

Viktorová and (2009: 56) state, that creation of links between
economic (agricultural and non-agricultural), social (sense of belonging and needs of the 
rural population) and the natural environment (landscape and ecology) and connecting of 
individual actors of the rural space should be seen as a condition for successful rural 
development. Development of rural tourism has potential to fulfil these preconditions.

In practice, incentive, institutional, programming and conceptual tools are the most 
commonly used. Among incentive tools, authors rank systems of financial aid and grants, 
and strategies, programs, plans, political declarations and land-use planning documents are 
ranked among the programming tools. The presented article pays attention especially to
these instruments in relation to the promotion of rural tourism. Although it may not be 
obvious, importance of rural tourism to diversity and secure additional income of rural areas 
should be reflected at the level of regional policy through policy statements, strategy 
documents and the subsequent allocation of funds within individual programs. Due to the 
opening of new programming period 2014-2020, the question is what changes in support for
regional policy or rural development policy will be applied in the rural tourism context. The 
article therefore aims to critically assess changes in regional policy and the Common 
Agricultural Policy between the periods 2007-2013 and 2014-2020 and its implementation in 
rural tourism in the Czech Republic.

Method
For the purpose of the presented article, the author used official strategy documents of 

the Czech Republic related to regional development, tourism support and rural development 
and programmes implementing promotion of tourism by structural funds of EU and Common 
Agriculture Policy. Based on the content of the documents, the differences in the scope and 
approach to the promotion of rural tourism were identified between the two programming 
periods (2007-2013 and 2014-2020). While in the previous period the actual implementation 
of the grants could be monitored, in the case of the new period, only current settings of the 
promotion of rural tourism (not implementation) was assessed.

Embodiment of rural tourism promotion in the period 2007-2013
In general, tourism was accepted in basic national development documents determining 

the orientation and focus of the future regional development programmes both at the national 
and regional level of the Czech Republic, such as: Regional Development Strategy, Strategy 
for Economic Growth, National Development Plan, and National Tourism Policy. 

The tourism policy was implemented through a series of support programmes and 
budget activities by different ministries or administrative regions. The main institutions and 
resources were: Cohesion regions (Regional Operational Programmes), Ministry of Regional
Development (Integrated Operational Programme), Ministry of Agriculture (Rural 
Development Programme), Ministry of the Environment (OP Environment), Ministry of 
Transport (OP Transport), Ministry of Culture (IOP Priority 5 and other financial resources), 
Ministry of Labour and Social Affairs (OP Human Resources and employment), Ministry of 
Foreign Affairs - support for the creation of the image of the Czech Republic) and the Ministry 
of Education, Youth and Sports (OP Education for competitiveness and OP Science and 
Research). A specific area, though less important, was also represented by grants from the 
Norwegian funds. Finally, the last group of activities in support of tourism can be found in the 
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work of individual regions (subsidy programmes to encourage tourism, especially in 
marketing and the creation of tourism programming documents).

As the following-up tourism policy conception of the Czech Republic for the period 2014-
2020 reveals, from late 2007 to mid-2011, with a total financial endowment of 37.1 billion 
CZK, total 2670 tourism projects were supported, located almost in the 700 municipalities of 
the Czech Republic, of which about 60% were in centres of tourism with regional and 
national importance. According design of the Conception, a crucial part of the project, and 
particularly of the financial subsidies, was channelled into:

Infrastructure projects in Priority 2 Expansion and improvement of infrastructure 
and tourism services - a total of 1,969 projects (73.7%) with financial subsidies of 
33.42 billion CZK (90%). 

In priority 3 Marketing of tourism and human resource development, a total of 
400 projects were supported with subsidies of CZK 2.7 billion (7.3%). 

In Priority 1 Competitiveness of national and regional tourism products, 258 
projects were subsidized with CZK 662 million. 

In priority 4 Creating the organizational structure of tourism, there were a total of 
42 projects with financial subsidies of CZK 366 million.

Based on the list, it is clear that most of the funds were not geared to promoting rural 
tourism. On the opposite side, the document National Tourism Policy in the Czech Republic 
defining the priorities of tourism development in the Czech Republic in 2007-2013, described 
tourism development as one of the problems for insufficient use of tourism diversification of 
economic activities in rural areas of the Czech Republic. In connection with this point, the 
Conception referred to the need to find effective tools for the development of sustainable 
forms of tourism in rural areas in order to attract those areas that have the potential to offer 
plenty of opportunities for the development of services and for the creation of tourism 
products. Therefore, the development of rural tourism was seen as a significant opportunity 
to diversify rural economy.

Such findings can be documented by the setting of the Integrated Operational 
Programme (IOP) and the Regional Operational Programs (ROPs). IOP represented an
important document based on the Conception of the National Tourism Policy and within the 
priority axis "National Support for Tourism" (for regions under the "Convergence" and 
"Regional Competitiveness and Employment") it supported the implementation of national 
information and reservation system, the implementation of standards in tourism services, 
promotion and presentation of cultural and natural heritage and product development and 
promotion of marketing activities to the creation of market data.

As it is stated in the document of Ministry of Regional Development (2011), until 2011 
IOP supported 33 “tourism” projects in the total sum of 6.1 billion CZK (79% of the allocation 
to the IOP for the monitored activities). The vast majority of the funds were channelled for 
projects in the area of support for the reconstruction and revitalization of cultural and 
historical monuments, which were generally characterized by high financial demands (an 
average of 350 mil. CZK per project). In the end of the period, projects which introduced
state-guaranteed quality standards of services provided in hotels, gastronomy, catering, 
wellness, guiding or tour operators and travel agencies were realized, but also for example 
services for rural tourism and tourist information centres were promoted.

An example of the marketing product, a marketing campaign of CzechTourism agency 
called Escape from Boredom can be mentioned,promoting domestic tourism, or a campaign 
targeting tourists from European countries in order to promote inbound tourism. Also 
marketing products promoted cultural tourism (wandering around Historic Towns of Bohemia, 
Moravia and Silesia), religious and spa tourism or active forms of tourism (cycling) were 
supported.

According to the geographical point of view and the scope of support, the Regional 
Operational Programs were more significant than IOP. Activities in the field of tourism and 
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recreation were encouraged by individual priority axes in all seven ROPs, or at least some 
activities (for example construction and reconstruction of cycle paths and cycle routes) were 
implemented in the frame of other priority axes. Common aims of ROPs were following
(MoRD, 2011):

Increasing the tourism attractiveness of the region (visitors, tourists, 
businessmen, residents).

Ensuring the coordinated and integrated development of tourism and 
recreation in the region.

Enhancing the cooperation between the public and private sector and other 
entities active in tourism.

Regeneration of cultural and historical monuments of regional and local 
importance.

Improving the state of the region and the availability of basic and 
complementary infrastructure of tourism and recreation.

Increasing the quality and expansion of tourism services.

Increasing employment in tourism services and others.

As it follows from the above mentioned document of MoRD (2011), all ROPs allocated 
about the same overall share of finances of OP (approximately 20%) for development of 
tourism and recreation. In order to support tourism through Regional Operational Programs,
new job positions were created, historic buildings were restored, bicycle paths and bicycle 
paths were constructed or renovated, beds in collective accommodation establishments were 
newly established or those existing were renovated, and promotional and marketing products 
for tourism were created (promotional materials and panels, tourist maps, web portal, 
advertising, logo etc.).

It should be noted that only a small part of the Structural Funds and national sources 
flowed to rural tourism and indicators are mainly implemented through other forms of tourism.
For example, targeted accommodation capacity could be fulfilled only by implementation of
the project Juniorcentrum Sunny in Lipno n. Vltavou (288 beds), project of hotel-building for 
seniors (166 beds) and the reconstruction of the hotel in jovice
(120 beds). These large-scale tourist accommodations certainly do not support the 
development of sustainable forms of tourism which include rural tourism. Unlike these 
programs, however, in the Czech Republic, there were programs which promoted rural 
tourism more significantly (see bellow).

Implementation of the Rural Development Programme in 2007-2013

Support for rural tourism was significantly embodied in documents concerning the rural 
development. Among these, the crucial are the following documents:  

National strategic plan of rural development of the Czech Republic

Rural development programme of the Czech Republic (RDP CR).

In 2007–2013, the RDP CR embodied support for tourism development within the 
individual measures of the axis no. III – Quality of life in rural areas and diversification of the 
rural economy (its relative share of the financial allocation of the EAFRD is 16.95%), by the 
means of priority 3.1 Creating job opportunities and promoting the use of renewable energy 
sources. Up to 51.13% of the financial resources of the III Axis was planned to allocate to 
this priority, with the main emphasis being given to the diversification of agricultural activities, 
support for setting up of enterprises and promotion of tourism. As regards the diversification 
of agricultural activities, it is especially intended to support rural energy self-sufficiency and 
fulfilment of the commitments of the Czech Republic to reach 8% energy being produced 
from renewable sources. This priority is focused on securing compensation for the expected 
losses of jobs in agriculture and the food sector, and thus fulfilling the objectives of the 
Lisbon strategy.  Promotion of rural tourism was included under Measures III.1.3 Tourism 
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Promotion. Priority 3.2 Conditions for growth and quality of life in rural areas was primary 
focused on improving the quality of life in rural areas (infrastructure, clean water in the 
villages, providing amenities, protection of cultural monuments), but the support was also 
beneficial for tourism development. 

The measure III.1.3 Tourism Promotion develops activities focusing on rural economy 
diversification by means of promoting tourism, especially in connection with the use of 
natural resources and cultural heritage of the given area. Within the a) project category the 
grants are aimed at construction of tourist hiking paths and roads. Within the b) project 
category, support is given especially to construction of small-scale accommodation and 
catering facilities, sports equipment rentals and objects and surfaces for sports and 
recreational use.  

As The 2013 Annual Report on the implementation of the Rural Development 
Programme 2007 – 2013 revealed that financially more demanding projects were 
implemented than was the original expectation. The reason behind this can be found in the 
fact that most of the completed projects focused on modernization of accommodation 
facilities. The total amount of 2,589 million CZK was invested (99,576 thousand EUR), with 
the estimated target value being 144 765 thousand EUR (corresponds to 71% fulfilment of 
the target).

Tab. 1 Measure III. 1.3 Tourism Promotion – overview of indicators fulfilment in 
2013

Indicator 
Target 
value 

State achieved 
in 2013 

State achieved 
cumulatively 

Implementation rate 

Number of supported new 
tourist activities 

1 050 80 405 39 % 

Total value of investments 
(in thousand EUR) 

144 765 23 039 99 576 69 % 

Source: Ministry of Agriculture of the Czech Republic, 2014

The financial support encourages successful development of additional tourism 
infrastructure in rural areas. Under the 81 supported projects, 372 km of hiking paths and 
trails were realized, 153 hippo trails and 11 wine trails. Most of the implemented projects (cca 
80%) however are oriented at construction and/or modernization of accommodation or 
catering facilities (bed capacity of the supported projects counts 5249 beds).  

For the purpose of evaluation of result indicators, projects were surveyed which were 
financed in 2011 and 2012 (in relation to the previous survey of 2009 and 2011). Due to the 
RDP funding, the number of tourist visits increased in the implemented projects by more than 
86 thousand (of which 69,6 thousand represented overnight stays, 16,9 thousand day-only 
visitors). 

Surface survey of projects financed in 2011 and 2012 further focused on monitoring the 
jobs created and economic indicators. 635 jobs were created through the implemented 
projects, while the applicants´ commitment in the approved 677 projects counted 1087 jobs
(MoA, 2014). Following the projects implementation, this figure might even be higher as the 
outputs of interim evaluation confirm.  Interventions have yet another positive impact on the 
sustainability of existing jobs and contrary to other measures it provides significant 
employment opportunities for women. 

The results of survey on non-agricultural GVA in the businesses increased in total of 183 
million CZK in the years 2008-2012 (7184 thousand EUR), which means a significant excess 
of the target value of 700 thousand EUR.   
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Fig. 1 III. 1.3 Tourism promotion – comparison of individual call rounds of grant 
applications – the current state of approved applications/implementation of projects to 

31. 12. 2013
Source: Ministry of Agriculture of the Czech Republic, 2014

Promotion of rural tourism through strategic documents, concepts and 
programmes for the period 2014-2020
The European Union´s cohesion policy is implemented within seven-year cycles, so-

called programming periods. In 2013, one of the programming periods ended; however, 
subsidies from these operational programmes might be drawn until 2015. Concurrently, the 
new programming period has started in 2014, lasting till 2020. The objectives of the cohesion 
policy vary in each period, adapting to the needs of the existent and acceding members and 
the overall environment of the EU.

Documents such as the Europe 2020 Strategy, the Fifth Cohesion Report and drafts of 
new regulations were used as the basis of preparation of the upcoming programming period. 
Despite the Europe 2020 Strategy insists that the European Commission work to increase 
the competitiveness of the European tourism industry, tourism promotion is of marginal 
interest in the document.  As for tourism in connection with rural areas, no attention is paid to 
these issues at all in the document. This is reflected even in the derived documents relevant 
to the Czech Republic: 

The Partnership Agreement.

The Regional Development Strategy of the Czech Republic in 2014-2020.

The Partnership Agreement states that tourism industry forms a specific part of the 
regional economy and that importance of this sector the domain of which are small a medium 
enterprises are rising at a local level, in some areas representing even a major pillar of 
economic performance and employment. Stabilization of the rural population through the 
provision of employment opportunities is therefore one of the important challenges of the
new programming period. In this respect, enhancement of competitiveness of rural 
businesses is crucial, including agribusiness, since it still counts for a major employer in rural 
areas. 
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Measures to solve these issues of rural regions in the context of tourism development 
are cited only marginally in the document via the EAFRD (financial resources for RDP) : 
Increasing the share of farms that diversify their activities through the initiation or 
development of non-agricultural activities (a) and ensuring sufficient input and operation 
capital for business, including the sector of agritourism and production of shaped biofuels (b).

The document further states that interventions will be focused above all in areas of high 
unemployment, economically problematic regions (according to Regional Development 
Strategy of the Czech Republic 2014–2020), in NUTS 2 regions where the unemployment 
rate of persons aged 15-24 exceeded the value of 25% in 2012 and in areas in need of a 
systemic solution for restructuring of traditional industrial regions. It is clear with view to this 
points that no aid will be prioritized according to the rural/ city differences.

A key development document at the national level based on the above mentioned 
Partnership Agreement is the Regional Development Strategy in 2014-2020. The strategy 
understands that tourism is an important sector that can help initiate economic development, 
particularly in stabilized and peripheral areas. For its development, this sector utilizes both 
natural potential, cultural monuments, and natural resources in the area. From the 
perspective of the regional policy, this sector is very important generator of employment 
opportunities, in addition to other effects. For many regions, tourism represents the only long-
term potential of their development in the sphere of infrastructure, entrepreneurship and 
employment. 

It is however evident from the proposal part of the document, that tourism will be 
supported only secondarily, not primarily, via the following intervention priorities: Expansion 
and improvement of infrastructure under priority no. 1 „Using the potential of developing 
areas“, promoting innovation in business under priority no. 4 „Balanced development of 
stabilized areas“, or in the frame of support of development local economy under priority 5 
“Revival of periphery areas”.

The authors of this strategy are probably aware of this absence since a program of 
development of tourism and cultural potential is named as one of the possible National
programmes, as a way to promote the balanced development of regions. 

Subsequently, it is logical that tourism promotion in the “new” Integrated regional 
operational programme (IROP) appears very rarely. Integrated regional operational 
programme is the successor of the previous ROPs and as it is stated on the Internet site of 
the Cohesion Region Southeast, “with few exceptions, the same issues will be financed from 
IROP that we were accustomed to in the current ROP” (the exception being just the tourism).

Therefore it is merely possible to speak of the secondary promotion, for instance via 
investment priority no. 6c of priority axis 3: preservation, protection, promotion and 
development of natural and cultural heritage, or via investment priority no. 7b of priority axis 
1: enhancing regional mobility through connecting secondary and tertiary nodes to the TEN-T
infrastructure, including intermodal nodes. The document lists many indirect effects among 
these improving accessibility of the area for tourism is named. Partially, it will be possible to 
support the development of rural tourism within the 4th priority axis Community – Led Local 
Development, to which the allocation of 8% of the total allocation of the programme is 
directed. 

The authors of the Concept of the State Tourism Policy for the period of 2014 – 2020 are 
aware of the weakening promotion of tourism, since the following is stated therein:

Implementation of many tourism related priorities was significantly influenced by 
the inclusion of tourism in the areas supported by the EU cohesion policy and the 
adjustment of their implementation structures in 2007-2013.

Thus, tourism has become an important area supported by EU structural funds, 
gaining the Tourism Policy relatively large financial resources for its 
implementation (1.7-1.8 billion €).
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Without these funds, it would not have been at all possible to implement most of 
the measures.

In this view, not only for rural tourism, but especially for tourism, importance of the 
national program administered by MoRD grows (subsidies under the subprogram „Traveling 
available to all“), same as importance of RDP for 2014-2020.

RDP CR for the period of 2014-2020

The programme was developed in accordance with the Regulation (EU) of the European 
Parliament and of the Council no. 1305/2013 on support for rural development by the 
European Agricultural Fund for Rural Development (EAFRD) and the related implementing 
legislation. Based on the regulation, the Czech Republic prepared a basic strategic 
document – the Partnership Agreement, which establishes the leading strategy, priorities and 
measures for effective and efficient use of the European Structural and Investment Funds in 
order to achieve the Europe 2020 objectives. The RDP contributes to achieving these goals
via the following six priorities of the EU for rural development: 

1. Promoting knowledge and innovation transfer in agriculture, forestry and rural 
areas. 

2. Enhancing the farm viability of farms and competitiveness of all types of 
agricultural activities in all regions and promoting innovative agricultural 
technologies and sustainable forest management.

3. Support for organizing the food chain, including the processing of agricultural 
products and marketing, animal welfare and risk management in agriculture. 

4. Restoring, preserving and enhancing ecosystems related to agriculture and 
forestry. 

5. Promoting resource efficiency and supporting the shift towards a low carbon 
economy resistant to climate, in agriculture, forestry and food industry

6. Promoting social inclusion, poverty reduction and economic development in rural 
areas. 

It is obvious that the targeted promotion of tourism as an alternative industry leading to 
stabilization and development of rural areas, is not included in the priorities. In doing so, the 
document says that (MoA, 2015):

„For rural areas of the Czech Republic, stabilization of rural population through securing 
employment opportunities represents an actual problem ... Agriculture represents a 
significant source of activity for business development in rural areas, while the diversification 
of farmers is low. By supporting investment in the establishment and development of non-
agricultural activities, including investments into agritourism, equipment for production of 
shaped biofuels and biogas plants, the current potential of farms could be utilized and these 
will subsequently provide employment opportunities for unskilled labour.” 

It is, however, evident from the above mentioned that activities for the development of 
tourism in rural areas will only be supported via RDP in cases of diversification of agricultural 
subjects into non-agricultural activities, including agritourism. 

To at least partially support tourism in rural areas, the multi-fund supported community-
led local development (CLLD) might be used, the LEADER method, contributing to a better 
targeting of support to local needs of rural areas and development of cooperation of actors at 
the local level. Local Action Group will be able to support non-agricultural subject to promote 
tourism activity, but the budget is very limited.

Conclusions
The analysis of strategy documents reveals that while in 2007-2013, rural tourism 

experienced a significant increase in support, whether in the context of EU regional policy or 
CAP, from 2014 onwards, we can talk about the fall. In the previous period, based on 
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strategy documents such as the Strategy of Regional development of the Czech Republic, 
the support of tourism was one of the priorities of regional development or rural areas. 
Therefore, the development of rural tourism was seen as a significant opportunity, and 
important source of diversification of the rural economy, for its stabilization and development. 
Tourism Development was supported by a number of programs, particularly regional 
operational programs and integrated operational program, which in some cases directly 
promoted rural tourism. Direct support of rural tourism was finally achieved as a part of the 
CAP through the Rural Development Programme. The Programme did not support only 
projects of farmers, but also start-up entrepreneurs in tourism.

However, as it is obvious from the setting of priorities for the programming period 2014-
2020, tourism is promoted only indirectly. The role of tourism in the regional development 
was redefined and turned. Therefore, it is clear that the support of rural tourism is 
significantly reduced and the question is whether rural tourism outside the support scheme 
can be applied as a tool of stabilization and development of Czech rural areas. Agricultural 
subjects reached a privileged position via RDP in the new period. Only farmers can obtain 
the direct support of tourism through targeting diversification into non-agricultural business 
activities, which includes the promotion of agro-tourism. Promotion of rural tourism will be still 
facilitated also through CLLD and the national program of„Traveling available to all“ 
administered by MoRD of the Czech Republic, but given the amount of the total allocation for 
these programs it is difficult to call the support an important one. Therefore, it is expected 
that the relatively „sparse map“ of the entities engaged in agritourism in the Czech Republic 

, 2014) will became "denser" to 2020.
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The importance of technical competences for successful 
project management 

Martina Kopeckova1

Abstract: 
The paper is conceived as a scientific paper on the issue of substantial technical 
competencies that are necessary to become fully proficient project managers in the 
management of projects. Among the competences that are crucial for the project manager 
profession we can include: Risk management, Human resources management, Cost 
management, Conflict management and Crisis management and ethics of Project 
management as well. These abilities, knowledge and skills help them manage projects 
professionally, responsibly and successfully. This paper focuses on the three main technical 
competencies such as Risk management, Resource planning and Financial management.  

Keywords:   
Project management, project manager, technical competencies, leadership, technical 
projects. 

Introduction 
Project management is a special management, also perceived as "philosophy of 
management" which is understood as modern management concepts of complex discrete 
scheduling tasks with a high degree of uncertainty and high degree of complexity.  In other 
words, this is a special approach of the processes of planning, organizing, controlling and 
decision-making and all other aspects of the work. We called it project. This process also 
includes all the motivated staff to achieve the objectives of the project. Project objectives are 
understood as the required quality of the project output in compliance with the agreed 
deadlines, costs and risks taken. To be able to manage project in its terms of quality, time, 
cost and risk, the technical competences of project managers are required.  

Technical competences as essential part of project management 
Within the approaches of globally recognized standards such as IPMA and PMI, it is IPMA 
that deals with project manager competences in detail. In the Czech Republic authors such 
as Dolezal, Machal, Lacko (2012), Machal (2012), Sobanova (2010) or Vytlacil (2008) deals 
with project management to be implemented according the IPMA standardization. Many of 
these authors (but also many of other) point out that within the context of project 
management there is possible to distinguish three basic elements of competencies such as 
technical competencies, behavioral competences and contextual competences. All of them 
are needed for successful project management.  
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Recently more and more companies manage their processes on the basis of project 
approach. These projects are frequently part of strategic management and the aims of 
business companies are for instance to implement fast commercialization of a new product 
or service, installation of new factory capital equipment, the development of new software, 
modifications of process or procedures, benchmarking of certain business activities, 
establishing another organization or successful completion of other time-limited work. In 
summary, the project means organized efforts to achieve a particular goal. The projects are 
used to address companies´ needs or they are performed for another organization under 
given contract. Simultaneously they may be involved in several organizations. They may be 
of form of small or large projects, short or long duration.  
It should be noted that period of functional organizations based on the structure with different 
levels of departments, where head of department commanded his staff and he checked tasks 
performed, is almost finished. Nowadays people will most likely work in a team composed of 
different professions and will aim to achieve common goals. They will participate within the 
project until its successful completion. Therefore the focus on the project management and 
project manager´s competences must be in a core interest of company managers.  
What does it mean? It means that management of projects implies constantly risks 
monitoring, resources optimization, taking care of contractual relations and dealing with 
multi-criteria decision-making. The project manager must transparently allocate resources to 
be used efficiently. He must solve different problems that naturally arise from the use of 
these resources while striving to fulfill the requirements of the project sponsor under the 
respect of time schedule and budget constraints as stated Kerzner (2004). 
IPMA standardization defines three groups of competencies as stated Machal (2012). There 
are classified competencies such as leadership, motivation, self-assertiveness, relaxation, 
openness, creativity, results orientation, performance, discussion, negotiation, conflict and 
crisis, reliability, understanding, values and ethics among behavioral competencies. There 
are also classified 11 contextual competencies and 20 technical competencies within the 
IPMA approach.  
Best practices of project management state that project manager should be familiar with 
techniques such as risk management, resource management and cost control and project 
financing. He should be results-oriented, should be a natural leader, able to discuss and 
debate, he should be also creative and honor the principles of project manager ethics as 
well. While the behavioral competences are much more about temperament and personal 
character of project manager, technical competencies can be easily (they can be thought in 
opposite to for instance creativity or nature levels of leadership that are mostly part of the 
human personality) acquired via some kind of education. To be able to better tailor such 
educational courses there are chosen the most important technical competencies within the 
paper such as risk management, resource planning and financial management.  

Methodology 
The aim of this paper is to explain the importance of technical skills for the work of project 
manager. The methodology of this paper is based on the several scientific methods. This is 
particularly the study of expert literary sources, their analysis and synthesis, following 
comparison and a method of explanation is used in the end.  
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The most important technical competencies of project manager  
When the success of the project is based on the managing of triple constraint, such as cost, 
resources and scope, the most important technical competencies of project manager are risk 
management, resource planning and financial management to be able to successfully 
manage and control project. Therefore the paper focuses on these three main technical 
competencies of project manager.  

Risk management 
Risk management is one of the most important technical competencies. it is often the most 
difficult aspect of project management, especially for inexperienced managers who have a 
university education in non-technical fields. These people prefer to work with people rather 
than with technical tools. Many graduates of humanistic or natural history studies are not 
successful project managers because they are unable to cope with exact, statistical and 
mathematical problems. Some project managers are aware of this need, but are unable to 
use engineering methods and tools effectively.  
Within the project management risks are understood as uncertain cases or situations with 
possible negative impact on the overall success of the project, the partial results of the 
project or its events that may cause unforeseen damage. They occur on all projects, 
regardless of their size and complexity, both in industry segments, construction or financial 
investment, and in segments of education, social services or political sciences. Risk 
management and management of opportunities are one of the factors that differentiate 
systematic approach of the process as opposed to an intuitive approach. The process of risk 
management and management of opportunities can be found in all phases of the project. 
Generally, the risks and opportunities that are associated with the acyclic actions (non-
recurring) and their management, compared with cyclic (repeated) actions, are always 
higher. The risk of damage associated with delayed deployment of the product on the market 
or with infrastructural elements putting into operation with excessive budgetary costs or poor 
quality is more complex and difficult within the risk management framework.  
Usually the term of risk refers to the risk of likely losses in the value of currency units. The 
purpose of risk management is to identify the sources of possible losses in advance and 
subsequently, through active work with the risk, reduce the probability of their occurrence 
and the severity of an acceptable value. In case that, despite all the measures taken, 
damage occurs, the preparation of a set of corrective measures is needed. Risk and 
opportunity management is part of the general management of all activities, including project 
management specifically. This includes the following processes: 

• Danger identification - what dangers might affect the project, processing of danger 
scenarios - to determine what adverse events may occur and subsequently 
documentation of their characteristics. 

• Danger evaluation - assessing of dangers and their links to determine their impact 
and the probability of their occurrence. 

• Creation of risk response - response to the defined risks and on the other hand, 
support of the likelihood of favorable events. 

• Monitoring of risks - risks responding to changes during the project. 
These processes are connected with each other and with processes in other professional 
areas. Each process in each project phase usually occurs at least once. Although the 
processes are presented as separate elements with well-defined interfaces, it may frequently 
overlap and interact in many ways in practice.  

503



�

�

Resource planning 
Resource planning is another important competence of project manager.  Resource planning 
concerns the identification of species and the number of required resources (personnel, 
equipment, material) for the implementation of project activities. The analysis of resources is 
to determine whether the available resources are sufficient and whether they are deployed 
evenly. 
The inputs for resource planning are: 

• structure of the project - the foundation  is a responsibility matrix from which it is clear 
who is responsible for the tasks, 
• schedule of the project - deployment of resources is dependent on the duration of each 
activity, and vice versa, 
• knowledge of the available amount of resources, resource calendars - resources are 
available in limited quantities and in a limited time. 

The process of resource planning includes defining of the required resources, and their 
optimized planning with regard to their availability and affordability. When planning the 
resources we draw mainly from professional judgment, knowledge and experience. The 
output of this process is a resource plan to be developed according to resources schedule 
that can be presented as: 

• resource histogram - shows the required amount of resources to project activities in 
different moments of time and compares them with the available amount of 
resources. It is a tool for analyzing the source with regard to their overload or 
underload, 

• S-diagrams - which are cumulative diagrams where cumulative resource 
requirements are shown as summation curve and 

• in the form of tables.  
The forms of histogram are the most common ones in practice. Most software can create 
resource histograms. Use of the software is also possible to address overload of resources, 
as well as automatic settlement of resource conflicts. 
Given the fact that the resource requirements are associated with the implementation of 
activities for a period of time, it is possible to regulate a time. This means that activities can 
often be accelerated if they are assigned by more resources. For a project, therefore there is 
the possibility of compromise between costs and time. Resource planning is carried out in 
coordination with the cost management. Alternating dates and number of resources can be 
achieved by balancing resources with different priorities, ie. to minimize the time and duration 
of the project reserves, damage caused by delay or conflicts within joint projects. 

Financial management 
Financial management is the third important competence that should be addressed in this 
paper. During the lifecycle of the project there is the need to have funds in the right amount 
at the right place, otherwise extra costs may incur. Therefore, after project planning, after an 
idea of project implementation and defining of cost constraints, a financial plan is created. 
The financial plan is a tool for management and control of the entire project management to 
be financially settled. The financial plan is to provide: 

• sources of project financing (internal, external), 
• manage the flow of income and expenditure (cash flow) for optimizing the financial 

sources of project with respect to the project costs.  
The financial plan allows combining two basic views: 
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• Accounting - knowledge of the expected costs and revenues - management 
profitability. 

• Cash - knowledge of expected expenditure and income, cash flow management, 
liquidity management. 

The financial plan is drawn up on the basis of information from the economic and financial 
analyzes (in the Feasibility Study), identifying financial resources (revenue) and utilization 
(expenses) and is based on: 

• data of schedule, 
• plan of costs, 
• information on financial resources, including the plan during the project's income. 

Long time project´s duration entails the following risks affecting the financing of the project: 
• risk of extending the duration of the project, and thus time tying funds, 
• risk of changes in supply costs and wage levels, and thus a change in cost, 
• risk of changes in interest rates, and thus the price of foreign capital, 
• risk that the purpose for which the project is implemented, it may become obsolete so 

that the use of project results will be unable to bring originally expected revenues to 
fund the costs incurred. 

The purpose of the financial management is to conduct the appropriate product of 
management (enterprise, project) to profitability but also to liquidity or solvency. Financial 
management is therefore appropriate to include: 

• management of fundraising, 
• management of allocation process of funds raised, 
• management of financial flows (cash flow), external and internal. 

Financial management is an important part of the performance of the project manager, which 
combines the functions of head of department at the level of economic units or centers and 
office manager responsible for a complex project. Therefore, it is necessary to ensure a 
reasonable level of relations between the financial management of the company and 
financial management of projects. 

Conclusion 
The successful project managers must exercise their profession in both behavioral and 
contextual competences, but also technical competence. Their importance stems from the 
fact that the implementers of projects are people whose technical competences significantly 
affect the results of their work. Implementation of knowledge and skills in the field of technical 
competencies into their professional activities clearly increase the professionalism of their 
performances. Notably this is the case of the research projects or the projects of 
development of new technologies and machines. For these reasons, this paper is devoted to 
the most important technical competencies such as risk management, resource planning and 
financial management and aims to contribute to a better awareness of the nature and 
necessity of optimum utilization of the work of every project manager. 
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Changing the level of food security due to changes in 
the level of safety in Central Africa
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Abstract:
The countries of Central Africa are continually faced with the issue of changes in the 

level of security that has direct and immediate impacts on food availability. The article will 
analyze the situation in Central Africa Republic in the context of food availability, distribution 
channels and nutrient intake of refugees and internally displaced people.

Increase food security and reduce malnutrition have been set up since 1948 through the 
Universal Declaration of Human Rights. Considerable progress was accomplished, which 
represents an improvement of supply and distribution of supplies and food production, and 
also featured an incentive to investigate the impact of malnutrition on the health status of the 
population and contribute to solving problems and defining the responsibilities of institutions 
in promoting food and nutrition (food and nutrition security – FNS).

Authors analyzing the food security of the countries of Central Africa with a focus on the 
Central African Republic using composite indicators. For Central Africa were analyzed for 
Angola, Chad, Gabon, Cameroon, Republic of Congo and the Central African Republic

Key words:
Food security, statistical analysis, composite indicators, Central Africa, Central African 

Republic

Introduction 
Food security, according to the World Health Organization (World Health

Organisation – WHO), depends on the following four pillars: food availability, access to food, 
food use and stability.

Food availability is a situation where the food available for humans in a sufficient
amount (the amount of food may fluctuate significantly). Access to food is based on the fact 
that when people have the sufficient resources that allow them a reasonable effort to obtain 
the food they need (ie. The purchase or grow). Food use is based on the appropriate level of 
knowledge, which is sufficient for the population to be able to handle food properly. Stability 
is a condition where the household is situated in the state of food security, its members are 
starving and did not fear starvation.

Food shortages are the most affected countries are experiencing long term to armed 
conflicts, civil unrest or terrorism. The impact of conflict is not limited to the affected area, but 
also spills over to neighbouring countries, where due to hunger and fear migrating residents 
of affected areas.

Armed conflicts consume resources that could be used to support food production. They 
disrupt the distribution of food supplies and lead to interruptions agricultural production. In 
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Central Africa are hardest hit by the Democratic Republic of Congo and Central African 
Republic. These states have a high proportion of the population suffering malnutrition.

In connection with the causes of hunger and food security threats also, for example,
often mention cultural practices that limit the solution to the food problem, illness
HIV / AIDS affects people in their most productive years, climate change, the rise in prices 
Food, threats to food overfishing (eg in Lake Chad), which is an essential and major source 
of livelihood. This lake is in terms of fishing extremely economically important as the main 
source of water and livelihood for nearly 20 million people on the shores of four states. 
Impact on the overall food security has also transport infrastructure, which in this region is in 
a very bad condition.

The African Development Bank indicated that the region has the worst infrastructure 
across continent. Absolutely inadequate transport infrastructure has major negative impacts
on production capacity, trade within the region and food distribution as well as social 
conditions and wealth. Paved and asphalted roads create in the region only 20%, which is a 
very poor situation, because 80% of goods and people within the region is transported by 
ground transport.

Theoretical approach First level title
Analysis of the level of food safety in the selected region will be implemented through a 

composite indicator, which is formed when the indicators are assembled into a single index, 
based on the underlying model of multi-dimensional concept, which is measured.

Multidimensional concepts such as social care, welfare, human development, 
environmental sustainability environment, industrial competitiveness, etc., cannot be 
sufficiently represented individual indicators. For this reason, the composite indicator 
increasingly recognized as a tool for summarizing complex and multidimensional issue. [2]

To be able to construct a composite indicator, we must first define monitored the issue, 
determine the possibilities of measurements and then select appropriate indicators. 
Sometimes there may be problems with missing data, in order to avoid reducing the number 
of indicators can be data according to various methods can be supplemented or region 
missing data from analysis to exclude. Variables are often in different units, and therefore 
these parameters cannot be compared with each other, therefore, it is necessary to convert 
the unit dimensionless or common unit. For this purpose, serve to standardize selection data. 
The structure of the variables should be explored for use Multivariate statistics. It will help us 
assess the various indicators at various stages constructing a composite indicator. Another 
important step is to determine the weights of indicators and aggregation process. 
Aggregation is the final phase of the composite indicator. [3]

The primary data processing is based on the calculation of the basic characteristics that 
allow us to describe the distribution of data and easier to compare with each other, whereby 
the characteristics can be divided into three groups: median values, measures of dispersion 
and concentration ratios. [5]

Mean values determine the position of the statistical character, the most frequently 

occurring value called modus\ x .
The size of the mode and the median is not affected by outliers, which is their 

advantage. But we must beware of the most commonly used medium value, which is the 

arithmetic diameter, labelled x , because it does not have this advantage. [3]
Arithmetic mean is completely encompasses all observations. The calculation is 

performed using the following formula: 
x

x

n

i
i

n

1

Measures of dispersion show the variability of variables. In some cases become moth,
the two divisions of the same averages are distinctly different. [1]

Variation margin, which is calculated R = xmax - xmin, the crudest measure of 
dispersion and inter-quartile range, marking the Rq, which is unaffected by random effects 
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such as a variation range of the difference between the upper and lower quartile statistical 
set. [1]

The average deviation is the arithmetic mean of the absolute values of deviation values 
variables from their arithmetic mean and overcomes the drawbacks and variation quartile 

range and the calculation is performed using the following formula :  
d

x x

n

i
i

n

1

In the calculation to account for all the variation is utilized standard deviation, which 
reflects more deviations greater than the small deviations, while the variance s2 is the square 
of the standard deviation, which is calculated as follows:

s

x x

n

i
i

n

2

2

1

The average of the squared deviations of the measured values from the mean. Standard 
deviation is therefore taken positive square root of the variance. The higher the standard 
deviation or variance, the more the distribution around the average dissipated. The smaller 
they are, the more you accumulate all the values around the mean. [2]

If the arithmetic average is not an integer, we have in determining the standard deviation 
and augment variance-occupancy numbers. For this reason it is often used in practic. The 

calculation is performed using the following formula: 21
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     Concentration values of numeric variables is greater accumulation of values in 
variation ranges in one or more of its sections. There are two basic types of concentration,
we describe two basic ways. [8]

Measuring the concentration thus closely associated with the measurement of 
skewness, which is equal to the diameter squared deviations third variable values from their 

arithmetic mean, divided by the cube of standard deviation 

x x

n s

i
i

n
3
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3. .
The second characteristic description of the concentration is based on a comparison of 

the frequency of character values of medium size with frequencies other values. 
Concentration measurement closely related to the measurement of kurtosis, indicating the

The following formula can kurtosis calculate: 
4

1

4
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i

-3.

Factor analysis together with an analysis of the main components is a statistical method 
that explain and describe the scattering of apparent or measured variables. In many cases, 
the number of variables observed phenomena and processes large and it can be confusing. 
It is therefore appropriate to determine whether the observed characteristics could be 
replaced with a lower number of other variables, with the minimum loss of information and 
data. [5]

For multivariate methods, when a large number of measurements and the large number 
of variables is often used as a first step, principal component analysis, in order to reduce the 
number of variables, where the number of the components are decided according to three 
criteria. Factor analysis is more detailed and looks correlate input variables [9] and is carried 
out in four steps.

One of the main objectives of this analysis is to assess the structure of relationships of 
all monitore indicators and is required to determine whether these variables allows division 
into groups in which these observed variables from the same groups did not correlate with 
more than variables from different groups. These groups are called factors. These factors 
should allow a better understanding of the input variables. [9]

It is also used cluster analysis is a statistical method that is engaged in the exploration 
of multidimensional similarity between objects and their arrangement in various classes, ie 
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clusters. This analysis should be performed when the observed objects have a natural 
tendency to cluster.

The value of the individual buildings are often in different units, the most widely used 
form of standardization, normalization of each character to your Z-score, ie. By subtracting 
the average and dividing by the standard deviation.

Converting values on the same scale is performed using the method min-max (re-
scaling). Most often transform values within the interval <0; 100>.
To calculate indicators type max use the formula:

                     

To calculate indicators type of mine use the formula:

Aggregation of data for creation of composite indicator necessary. There are two basic 
options aggregation, and these are: A weighted sum and the weighted average method. If 
Missing values are not correct, we will use the method of weighted sum. A weighted diameter 
is used in cases where there are any missing values. [6]

The result is an aggregation of dimensionless composite indicator. This indicator is quite 
influenced by the choice aggregation methods. Thanks to this by choosing different methods 
can be work towards different results. This assessment is relative and is too subjective 
influenced and interpreted. [6]

Determining the weights of indicators used to express the importance of each indicator.
The most commonly used methods, when establishing a constant weight indicators all 
variable is assigned the same weight. All variables equal to 1. Put all
variables are therefore basically the same meaning. [6]

The basic formula that can be further transformed for the calculations is: .

The analytical part
Food Security Analysis was conducted on four pillars, using data for 2011, as recent 

data are not available or contains a lot of missing data.
For the analysis processing has been selected, sixteen sub-indicators.

The authors also determined the type of indicator, using the method of min-max, the type of 
indicator is determined by whether the increasing value/number of indicator/have a negative 
or positive impact on the region and for the issue.
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Tab. 1 Overview pillars and selected indicators and the type of indicator

Pillar Indicators
Designation

indicator
Unit Type

Availability 
of food

Average adequacy of energy supplies X1 % max

The average value of food production
X2 $/per capita

max

The proportion of dietary energy 
produced from cereals, roots and tubers

X3 %
max

The average supply of protein X4
gr/per 

capita/day
max

Access to 
food

Gross domestic product per capita 
(purchasing power parity)

X5 $ (2011)
max

Malnutrition X6 % min

The depth of the food deficit X7
kcal/per 

capita/day
min

Incidence of food insufficiency X8 % min

Using food

The ratio of dependence on imports of 
cereals

X9 %
min

Percentage of arable land with irrigation X10 % max

The value of imported food against total 
exported goods

X11 %
min

The index of political stability and 
absence of violence / terrorism

X12 index
min

Stability

Access to improved water sources X13
%

population 
with access

max

Access to improved sanitation X14
%

population 
with access

max

Anemia in pregnant women X15 % min

Anemia in children under 5 years of age X16 % min

Basic characteristics
For calculating the composite indicator, it is important to calculate basic statistical soon

characteristics. Among these necessary, important characteristics include: arithmetic mean, 
median, minimum, maximum, variance and standard deviation.
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Tab. 2 Descriptive statistics

Variables Average Median Minimum Maximum Variance
Standard
deviation

X1 107,83 107,00 97,00 123,00 110,14 10,49

X2 165,33 165,50 99,00 231,00 2130,89 46,16

X3 58,33 58,00 51,00 68,00 30,22 5,50

X4 61,17 57,00 50,00 82,00 123,14 11,10

X5 5910,32 4035,25 912,80 17488,50 31379942,98 5601,78

X6 23,23 25,00 5,00 38,00 157,01 12,53

X7 165,17 170,50 22,00 292,00 10300,81 101,49

X8 31,52 34,70 8,60 47,90 210,42 14,51

X9 47,40 38,80 9,50 93,90 989,22 31,45

X10 0,78 0,55 0,10 1,90 0,36 0,60

X11 12,17 4,50 4,00 37,00 152,47 12,35

X12 -0,68  - 0,51 -1,79 0,39 0,50 0,70

X13 68,48 70,40 50,20 91,70 193,77 13,92

X14 32,00 31,15 11,70 58,70 300,77 17,34

X15 52,97 50,70 47,10 60,40 25,56 5,06

Using standard methods of variables (min-max) was performed standardization, where 
dimensional variables have been replaced by non-dimensional variables.

Tab. 3 Standardized data
Stan
dardi
zatio

n 

max max max max max min min min min max min min max max min min

Coun
try

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16

Ango
la 0,68 0,17 0,30 -0,74 0,21 0,40 0,48 0,36 -0,13 1,87 0,66 -0,46 -1,08 1,54 1,16 1,69

Came
roon 0,78 1,42 -0,79 0,62 -0,61 0,97 0,94 0,85 0,68 -0,47 -0,55 -0,03 0,33 0,74 0,69 0,14

CAR -1,03 0,97 -0,42 -0,74 -0,89 -0,96 -0,99 -0,86 0,82 -1,14 -2,01 1,57 -0,06 -0,63 0,47 -1,02

Chad -1,03 -0,96 1,76 -0,02 -0,72 -1,18 -1,25 -1,13 1,21 -0,31 0,66 0,89 -1,31 -1,17 0,43 -1,29

Cong
o -0,84 -1,44 0,49 -1,01 -0,06 -0,68 -0,59 -0,80 -1,48 -0,64 0,66 -0,46 0,45 -1,06 -1,27 -0,16

Gabo
n 1,45 -0,16 -1,33 1,88 2,07 1,46 1,41 1,58 -1,10 0,70 0,58 -1,52 1,67 0,53 -1,47 0,64

For more data aggregation techniques are distinguished according to whether the 
selected indicators there are some missing data. We can use the simple sum or weighted 
sum method. Since in the analysis contains no missing data, the method used was the 
weighted sum. The column labeled "Total" is the sum of all indicators for all pillars of food 
security and the column of "order" reflects an overall placement territorial units. Territorial unit 
with the highest number of the sum is then assigned the lowest number in the sequence and 
territorial entity with the lowest number is assigned the highest number in the sequence. First 
in order of Gabon and is the last state in the order of the Republic of Congo.
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Tab. 4 Data aggregation
Standar
dizatio

n 
max max max max max min min min min max min min max max min min

Countr
y

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16

Angola 0,68 0,17 0,30 -0,74 0,21 0,40 0,48 0,36 -0,13 1,87 0,66 -0,46 -1,08 1,54 1,16 1,69
Camero
on 0,78 1,42 -0,79 0,62 -0,61 0,97 0,94 0,85 0,68 -0,47 -0,55 -0,03 0,33 0,74 0,69 0,14

CAR -1,03 0,97 -0,42 -0,74 -0,89 -0,96 -0,99 -0,86 0,82 -1,14 -2,01 1,57 -0,06 -0,63 0,47 -1,02

Chad -1,03 -0,96 1,76 -0,02 -0,72 -1,18 -1,25 -1,13 1,21 -0,31 0,66 0,89 -1,31 -1,17 0,43 -1,29

Congo -0,84 -1,44 0,49 -1,01 -0,06 -0,68 -0,59 -0,80 -1,48 -0,64 0,66 -0,46 0,45 -1,02 -1,27 -0,16

Gabon 1,45 -0,16 -1,33 1,88 2,07 1,46 1,41 1,58 -1,10 0,70 0,58 -1,52 1,67 0,53 -1,47 0,64

Analysis evaluation
On the basis of the analysis I have now come to evaluate this analysis. Evaluation of 

analysis is made on the basis of tables and graphs. Each pillar is evaluated separately and 
then evaluated the situation in each country separately.

Tab. 5 Results of the analysis – pillars (custom processing)
Country Pillar 1 Pillar 2 Pillar 3 Pillar 4 Total Order

Gabon 1,830 6,512 -1,341 1,364 8,365 1

Angola 0,416 1,457 1,937 3,306 7,117 2

Cameroon 2,028 2,147 -0,377 1,898 5,695 3

Chad -0,249 -4,274 2,452 -3,347 -5,419 4

Central Africa Republic -1,225 -3,709 -0,757 -1,231 -6,922 5

Congo -2,800 -2,133 -1,914 -1,988 -8,835 6

The analysis conducted in the four pillars of food security not only determine the 
sequence of individual countries, but also raised the level of food security. As a result, when 
Gabon and Angola are in favorable development of food security in Cameroon in rather 
favorable, while Chad, Central African Republic and Congo are in an unfavorable level of 
food security.

Pillar – Food availability

Pillar food availability is evaluated based on the average adequacy of supply
Energy, the average value of food production, the proportion of dietary energy supplied
produced from cereals, roots, tubers, and the average supply of proteins. The order of the 
state is following Cameroon, Gabon, Angola and Chad, and the worst result shows Central 
African Republic and Congo.
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Angola Kamerun

Kongo Gabon

Pic. 1 Graphic representation of the pillars of food availability

Pillar – Access to food

Pillar approach to food, the situation is evaluated on the basis of gross domestic
Product per capita (in purchasing power parity), malnutrition, deficiency of food Depth
and the occurrence of food insufficiency.

The best situation is in Gabon, followed by Cameroon and Angola, which are in a similar 
situation. Congo, Central African Republic and Chad are at an unfavorable level, all states is 
in negative territory and are doing likewise.

Hrubý domácí produkt na oby v atele
Výsky t podv ýživ y
Hloubka def icitu potrav in

Angola Kamerun

Kongo Gabon

Pic. 2 Graphic representation of pillars access to food

Pillar – Use of food

Pillar use of food is evaluated on the basis of indicators: the ratio of dependence on 
imports cereals, the percentage of arable land with irrigation, the value of imported food
against the total exported goods and the index of political stability and absence of violence 
and terrorism.

The order of states is as follows: Chad and Angola, which are rather average level. 
Negative results and the plight exhibit Cameroon, Central African Republic, Gabon and 
Congo last.

514



Hodnota importov aných potrav in proti exportov anému zboží
Index  politické stabilita a absence násilí / terorismu

Angola Kamerun

Kongo Gabon

Pic. 3 Graphical representation of the pillars of the use of food.

Pillar – Stability
Pillar of stability is evaluated on the basis of indicators: access to improved water 

sources, access to improved sanitation / sanitation, the incidence of anaemia among 
pregnant women anaemia in children under 5 years of age.

Best results are achieved in Angola, more favourable to the average level reached in 
Cameroon and Gabon and also exhibit unfavourable Central African Republic, Congo and 
Chad.

Angola Kamerun

Kongo Gabon

Pic. 4 Graphical representation of the pillars of stability

Food security in accordance with selected indicators
In the context of food security in the first place went to Gabon, Angola and Cameroon. 

The worst was placed Chad, Central African Republic and Congo. Although Congo occupies 
the last place, and in all 4 pillars is in an unfavourable situation, but a very similar plight also 
shows Central African Republic. In Chad, the overall situation regarding food security also 
unfavourable, the only positive result is seen in Chad in a pillar of use foods.
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Fig. 5 Food safety

Food security in Gabon
Table 6 analysis results Gabon

Pillar 1 Pillar 2 Pillar 3 Pillar 4 Total Order

Gabon 1,830 6,512 -1,341 1,364 8,365 1

Favorable demographic and geographic conditions to create conditions for achieving the 
level of one of the richest countries in Africa. Gabon's terms of food security at a crossroads. 
Only about 2% of the total area of the country occupying agricultural land. The agricultural 
sector employs about 60% of the active population, but GDP is agriculture accounts for only 
5%.

Agriculture and fisheries are poorly developed areas that are important to be developed 
sector of the economy and the country: Fishing is not to satisfy domestic consumption.
Gabon is therefore able to meet the requirements relative to food, but is dependent on the 
import (around about 90%). The Gabonese government.

It supports domestic food production and create conditions for increasing exports of 
agricultural crops, but despite these measures, the dependence on food imports steadily 
increasing.

Food security in Angola
Tab. 7 Analysis results Angola

Pillar 1 Pillar 2 Pillar 3 Pillar 4 Total Order

Angola 0,416 1,457 1,937 3,306 7,117 2

Angola has a suitable environment for the development of agriculture. Agriculture is 
often limited to self-sufficiency, which is very weak in most cases. In the past,
Angola exporter of agricultural products, but in today's times, imports up to half
foods.

A problem is that when a large amount is depreciated previous war and the relatively 
high level of mining.
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Food security in Cameroon

Tab. 8 Results of the analysis in Cameroon
Pillar 1 Pillar 2 Pillar 3 Pillar 4 Total Order

Cameroon 2,028 2,147 -0,377 1,898 5,695 3

In Cameroon's employment in agriculture, approximately 70 % of the economically 
active population and contributes to approximately 20% to the GDP. Grown crops are: 
cassava, yam, bananas, corn, sweet potatoes, sorghum, peanuts and cocoa beans.

Processing vegetables and raising cattle, goats and poultry is an important area of the 
agricultural industry. The consequence of this is the fact that the overproduction of meat 
industry allows partial export overproduction of meat and meat products.

Food security in Chad

Tab. 9 Analysis results Chad
Pillar 1 Pillar 2 Pillar 3 Pillar 4 Total Order

Chad -0,249 -4,274 2,452 -3,347 -5,419 4

Agriculture is one of the most important areas of the country's economy. Most of the 
population uses their own food production. Agriculture in the GDP share of about 16%.
The agriculture sector employs around 80% of the population.

Of the total area is agricultural, farmland about 2.8%. Furthermore, the large the 
importance of raising cattle, goats and sheep. Like the products of vegetable origin, as well 
as domestic animals that people behave privately, the only source of meat and meat 
products. Some the percentage of meat and meat products is exported to neighboring 
countries.

Food security in the Central African Republic

Tab. 10 Results of the analysis Central African Republic
Pillar 1 Pillar 2 Pillar 3 Pillar 4 Total Order

Central 
Africa 
Republic

-1,225 -3,709 -0,757 -1,231 -6,922 5

Agriculture employs nearly 70% percent of the population and there is a widespread 
form subsistence agriculture. Agriculture in the GDP accounts for approximately 50%.

For livestock it acts most cattle, as well as sheep, pigs and poultry as well, but
cattle breeding prevails. In crop production dominates the production of coffee, tobacco, 
cotton, cassava, maize, sugar cane and bananas.

Food security in the Republic of Congo

Tab. 11 Results of the analysis Congo
Pillar 1 Pillar 2 Pillar 3 Pillar 4 Total Order

Republic of 
the Congo

-2,800 -2,133 -1,914 -1,988 -8,835 6
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It is one of the weakest economies in agriculture. Agriculture contributes only 4%
GDP. Congo is not self-sufficient in food production, the vast majority of food is imported,
this figure represents up to 70%. Most agricultural products only for its own
need. In Congo, manioc, plantain, rice, corn, sugarcane, coffee, peanuts and vegetables. 

Behaves cattle, sheep, pigs and poultry. fishing is no able to satisfy domestic 
consumption. The government seeks to reform the support of agricultural producers. The 
government is trying to diversify agricultural production and increase overal agricultural 
productivity and trying to reduce dependence on imports. Furthermore, there grows cane and 
sugar produced here, are grown on palm oil palm.

The proposal section 
The need to improve food security must be based on some selected areas of 

development, which should be reflected in government policies of individual countries in the 
region.

Among the priority areas should include the fight against malnutrition, ensuring access 
to safe water and improve sanitation levels.

Malnutrition causes health, social and economic burden on individuals, communities, 
businesses and government. It is necessary to increase cooperation between the public, 
private and voluntary sector to ensure that people get adequate nutrition.
Malnutrition has devastating effects on the population. Increases mortality, reduced cognitive
the ability of children and reduces their educational attainment, reduces productivity and 
lowers quality of life for all those affected. It would be helpful to the government in addition to 
investments in short-term interventions, which are vital, would also invest in long-term 
projects, such as dietary diversification, food sufficiency and biofortifikace.
Dietary diversification is currently the best way of providing a sustainable nutrient nutrition 
population. And use correctly the composition of food, mainly from local production will not 
only contribute to reducing levels of malnutrition, but also will be a positive stimulus for the 
local farmers to increase the effectiveness of local agricultural food production.
A prerequisite for the promotion of food security Central Africa is to increase the production 
of animal products, fruits, legumes and vegetables. It is assumed that increased production 
could increase food availability and would increase the intake of protein, vitamins and 
minerals.

Returning to the cultivation of traditional fruits and vegetables that are adapted to local 
climatic conditions could be the right step to stabilize food security.
Central African countries should in the long term and to increase the production of root 
tuberous plants, while to reduce their dependence on cereals that are more vulnerable to 
extreme temperatures and drought, while cassava tubers, which are resistant to dry weather.

Access to water
Water is key to food safety. Irrigation now consumes nearly 70% of all freshwater 

resources earmarked for human consumption.
Africa faces endemic poverty, food shortages and pervasive underdevelopment, and 

almost all countries lack the human, economic and institutional capacity to effectively 
develop and manage local water resources in a sustainable manner.

Diseases and infections enhance the nutritional requirements of the affected individual, 
and may reduce nutrient intake when due to loss of appetite, exponentially increases the risk 
of malnutrition. More than half of the water consumed in Africa is hygienically untreated. 
Water is then a source of infection and the disease often causes diarrhea and this leads to a 
loss of nutrients from the body, and ultimately increasing the nutritional requirements of the 
population. In Africa continues many children die from diseases caused by diarrheal 
diseases. It should invest in the education of children in hygiene habits.
Efficient use of scarce water resources should lead to the introduction of innovative 
technologies that ensure greater food production. The need to improve crop yields; 
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implement an effective strategy for irrigation; reuse of drainage water and use of water 
resources of low quality; learn how to make better use of fertilizers and water in crop 
cultivation; improvement in crop protection; reduce post-harvest losses; and create a more 
sustainable livestock farming and efficient processes in the use of marine flora and fauna.
It is also important to focus on human skills and institutional frameworks: Agricultural 
Development in the least developed countries is in the hands of small farmers and large
Most of them are women. It would be necessary in the context of the intensification of 
agricultural production design and implement new institutional arrangements, which will focus 
on the responsibility for regulating the water, but will also decentralize responsibility for water 
management and increase the responsibility of the user and his participation.

Another point for the improvement of food security is to improve the value chain.
Through production, post harvest handling, processing, retailing, consumption, distribution 
and trade, efficient water reuse and recycling strategies foods can solve this
area of interest. This can help ensure environmental requirements with water if
reuse of treated water is not culturally acceptable for other purposes.

Sanitation
Improve sanitation and hygiene conditions can lead to greater sustainability and stability

in regard to food safety.
Africa is one of two main areas with the smallest improvement in implementation

MDG on sanitation by 2015. Despite the fact that North Africa has
90 % coverage, sub-Saharan Africa has only 30% coverage and exhibits only increase of 
4 % since 1990.

Poor sanitation is the primary cause of the transmission of various diseases which are 
worst for small children.

Africa as a whole, especially in sub-Saharan Africa, despite the efforts and approaches 
to expansion and retaining water, sanitation and hygiene systems and services still face a 
high level of health complications that cause large numbers of deaths. The issue of sanitation 
and access the water is in Central Africa particularly serious since this region has the highest 
child mortality within five years of all developing regions 191 child deaths per 1,000 live births
children. Recurring epidemics of cholera in both urban and rural areas underline
the poor condition of the region at the level of basic living conditions.

In some states have already been created programs and institutional frameworks to 
improve sanitation issues. Models that can increase the use of funds for sanitation devices 
have been developed and introduced new approaches to developing demand for sanitation.
Further expansion of new approaches depends on the commitment and ownership of the 
sewer system for many households. Given the active approach of many governments at 
central and local levels is stimulated in solving the problem of sanitation and water pumping
and distribution.

Governments need Hygiene programs that are effective (achieving the objectives)
efficient (cost-effective) and affordable (at a scale that can be funded in the long term). The 
starting point of the preparation and implementation of programs must be of good quality 
analysis of return and sustainability of funding for long-term programs. During diversified 
funding from government vehicles and households. This money should be supplied to the 
program in the long run - costs of running latrines, cleaning, maintenance, waste flow 
management and long-term costs of promotional activities and support. Costs include the 
salaries of health workers and sanitation workers, local government staff who support 
community-led program, and monitoring costs. After the financial plan will be drawn up these 
long-term projects may be allocated additional funding and may seek various other short 
term measures, including those that are deemed necessary.

At the national level, governments should build on commitments to the sanitation sector
through the development of policies that determine standards concerning subsidies for the 
sector, reviewing and updating policies and institutional arrangements that govern the 
support area and also govern the sale and construction of sanitary infrastructure.
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In discussions with bilateral donors, the government should also ensure that sanitation 
and hygiene programs have been included as priority areas and governments themselves 
can, through the integration of sanitation and hygiene in national poverty reduction strategies 
should aim to facilitate the allocation of funds for these sectors and thus promote the creation 
of demand from the public. Increasing budgetary funds directly to national and local 
programs and institutions aimed at the implementation of new hygiene standards and 
innovation, would significantly promote the development of the sector. It should also be 
planned programs at vocational training institutions and universities as an important source 
of education of future generations of professionals.

International organizations and donor agencies can most effectively promote the 
industry.

Allocating funds to this sector, can also support the relevant ministries and bodies 
technical experts can assist in the development of operational procedures and construction 
of sanitation facilities with international experience and also provide support to civil society 
organizations. Building regional networks and investment in research will be another 
important part of the development program and the implementation of the interests of 
hygiene norms and standards.

Wastewater disposal is another major challenge for governments in both urban and rural 
areas.

In this context, we are talking about the construction of waste water pipes and water 
treatment plants in urban areas and the construction of cesspools and latrines in rural areas. 
By implementing these programs, construction and safe disposal of the contents of tanks, 
reducing the risk of transmission of infectious diseases.

Conclusion
We are speaking about food security when all people, at all times, have physical, social 

and economic access to sufficient, safe and nutritious food to meet their dietary needs and 
food preferences for an active and Healthy life. Household food security is one of the 
fundamental life the needs of individuals. Food shortage exists when people do not have 
adequate physical, social and economic access to food.

Lack of food is a daily reality for hundreds of millions of people worldwide.
The incidence of chronic hunger and malnutrition remains even today a serious problem, 
even despite the global nutritional situation and food security improves.

Many estimates speak that approximately every eighth person does not receive enough 
in your diet energy that would cover its energy requirements. We have two extreme 
situations where a large part of the population suffers from malnutrition and food insecurity, 
and thereby also constantly increasing the percentage of the population which is struggling 
with the consequences of excess energy income.

The main factors that affect food security, we can include poverty, population growth, 
poor productivity and low agricultural production, prices increase Food dependence of 
economies of individual countries on the export of commodities prevents farm soil, natural 
disasters, political instability and armed conflict, poor infrastructure and various diseases. 
Another important factor that limits food safety is the current state of global trade of food 
commodities, the current system favors developed countries, to the detriment of developing 
countries.

A simple solution to the problem of food security does not exist. At the level of individual 
countries and regions must be based on a detailed analysis of the causes and it is important 
to identify priorities and establish strategies for each country or region. The most affected in 
the field of food security of developing countries.

When assessing the nutritional situation in each region depends on the selected 
indicators, we can assume that Africa represents for the issue of food security quite specific 
region. Central African States, despite its great natural wealth are among the poorest states 
world. Central Africa's population has a high proportion of chronically hungry and relatively 
low food supply per capita. The results of this analysis, according to the selected indicators 
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showed that selected countries of Central Africa are largely food-self-sufficient and faced 
with serious problems. Solutions can be achieved by changing the policies of Central African 
States, while supporting the countries of the developed world such as limiting protectionist 
measures by removing barriers to international trade and as a result of these measures to 
achieve equality of access to world markets.
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Celiac disease: Consumer behaviour in the field of gluten 
free products in the case of Slovak republic
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Abstract:
Celiac disease is said to be a genetic autoimmune disease, which damages the villi of 

the small intestine and interferes with absorption of nutrients from food. Almost all of the 
conventional food contains gluten protein found in wheat and other crop-plants. This is why 
the celiac disease represents a whole life nutrition problem. Unfortunately in the present 
time, this disease is incurable and even genetically transmitted to future generations. There 
have been done many of different researches, which results show that the number of people 
sensitive on gluten is from year to year increasing. While the results of research done in the 
50s of the 20th century have shown that the frequency of celiac disease in the world was one
case from 4.000 to 8.000 inhabitants, in the last ten years the prevalence of celiac disease 
has increased for more than 12 times (of the original 1:1.000 – 1.500 for 1:70 
average, the prevalence of celiac disease in the Western countries is close to 1: 100. The 
celiac disease occurs more often in the case of women than of men, at a ratio of 2: 1. 
Heritability of celiac disease is autosomaly dominant with incomplete penetration. In the case 
of first degree relatives the celiac disease occurs in 8 – 18 %, in the case of identical twins at 
70 %. The aim of the present paper was to highlight the increasing number of celiacs in the 
USA, UK and Europe, treatment options and possibilities to mitigate the effects of the 
disease, as well as to determine the Slovak consumer´s preference of gluten free products.  
As research methods, there have been used the methods of survey and structured
questionnaire consisting of 13 questions. The total number of respondents was 506 randomly 
selected respondents. For a deeper analysis of the obtained results, there have been set out 
assumptions, which have been tested with the use of Pearson´s chi-square test, Mann-
Whitney U-Test, T-test for 2 dependent means and Cramer´s contingency coefficient. The 
results of the present paper show, that in the year 2014 the overall celiac disease prevalence 
in the Europe was 0.5 – 1 %, in the case of USA 0.75 % and in the case of Slovak republic it 
has reached the amount 50.000 celiac patients, which means 0.5 – 1 % of the Slovak 
population. Up to the research of Slovak consumer´s consumer behaviour in the field of 
gluten free products, we can conclude, that the most frequently purchased gluten free 
p
(23.30 % of respondents) and gluten free pasta (16.04 % of respondents), as well as that the 
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most important factors which lead them to buy gluten free products are the importance for 
the organism in the cases of celiac disease (29.43 % of respondents), price (20.57 % of 
respondents) and the role in improving the quality of life (12.59 % of respondents).

Key words:
Celiac disease, Consumer, Consumer behaviour, Gluten free products, Gluten free diet.

Introduction 
Celiac disease, also known as celiac sprue, non-tropical sprue, idiopathic sprue, 

idiopathic steatorrhoea and gluten-sensitive enteropathy, is a serious genetic autoimmune 
dinase, which damages the villi of the small intestine and interferes with absorption of 
nutrients from food. It is triggered by the consumption of protein called gluten, which can be 
found in wheat, barley and rye. “When a person with celiac eats gluten, the protein interferes 
with the absorption of nutrients from food by damaging a part of the small intestine called villi. 
Damaged villi make it nearly impossible for the body to absorb nutrients into the 
bloodstream, leading to malnourishment and a host of other problems including some 
cancers, thyroid disease, osteoporosis, infertility and the onset of other autoimmune 
diseases”(National Foundation for Celiac Awareness, 2015).

The first description of celiac disease derives probably from the 2nd century BC, when 
Aretaeus from Cappadocia described a patient with chronic diarrhea and failure to thrive and 
called it koiliakos (Greek word), which was in 1856, translated by Francis Adams into English 
as “coeliac” (Villanaci et al, 2011). A few years later, in the year 1887, Samuel Gee (a 
paediatrician at the London Hospital of Saint Bartolommeo), brought a more detailed 
description of given disease and as the first person/doctor introduced the possibility of 
influencing the disease by a diet (Ciclitira et al., 2005; Ciclitira – Moody, 2003).

Only halfway through the 20th century, it has become clear, that celiac disease occurs in 
some individuals following the ingestion of wheat proteins, which damage the intestinal 
mucosa. The systematic description of the histopathological alterations of celiac disease is 
mainly due to the work of Marsh (Marsh, 1990 and 1992). Nowadays, we know that celiac 
disease is a chronic, immune-mediated disease occurring in genetically predisposed people
due to the intolerance to gluten containing foods and, in particular, to some of its proteins, 
called gliadins. This intolerance leads to abnormal immune response, which is followed by a 
chronic inflammation of the small intestinal mucosa with progressive disappearance of 
intestinal villi (Villanaci et al, 2011).

Celiac disease diagnosis, symptoms and options to treatment

prognosis for this disease is very good”, there 
is still no one common test, which could be universally accepted as a standard for the 
diagnosis of celiac disease. The early diagnosis and lifelong adherence to a gluten free diet 
cause, that the complications induced by the celiac disease are rare and life expectancy 
does not differ significantly from the general population. 

Pekárková et al. (2009) indicate four basic forms of celiac disease diagnosis:

1. laboratory diagnosis – the advances in laboratory diagnostic tests for celiac disease  
have transformed the way the disease is diagnosed and monitored, cutting down the 
number of small bowel biopsies performed significantly (Gosink, 2012). The first step 
in laboratory diagnosis is the investigation of patient´s blood count and prothrombin 
time when it comes to the quest for anemia, thrombocytosis, coagulation disorders. 
Then in the second step, the serological tests are done, where the serological 
markers of celiac disease are investigated. Unfortunately, the positive results of 
serological tests do not mean the definitive diagnosis of celiac disease and they do 
not entitle the doctor to start the gluten free diet, 
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2. endoscopy – the definitive diagnosis of the mentioned disease can be, up to the 
opinion of above mentioned group of authors, done based on the histological 
examination of biopsy from the small intestine. This procedure allows the doctor to 
identify any inflammation or damage in the small intestines, which is a sure sign of 
celiac disease. The doctor takes a small biopsy of patent´s intestines during the 
endoscopy, which will help to confirm the diagnosis. In order for the endoscopy to be 
accurate, the patient must be on a gluten containing diet (celiaccentral.org, 2015),

3. histological examination – samples are sent for histological examination. The Marsh 
classification was introduced by Marsh in 1992 as a means to characterize the range
of changes seen in the small intestinal architecture under a microscope (known as 
histological changes). Marsh’s original description ranged from type 0 to type 4
(Figure 1). This classification system has by the time get cross few modifications, but 
it still remains a cornerstone of diagnosing celiac disease.

Fig. 1 Marsh classification   
Source: Kupfer. Making Sense of Marsh. 2009. p. 3.

„It was the great merit of Dr. Marsh to understand that there is a spectrum of 
inflammatory changes that can occur in celiac disease. Until his description, it was 
thought that only the most advanced changes were the hallmark of celiac 
dinase“(Kupfer, 2009),

4. radio diagnostic methods – are mainly used in the differential diagnosis – exclusion of 
other diseases, e.g. maldigestive syndrome (characteristic for example with 
inflammation, cancer or cirrhosis) and malabsorption syndrome (where is important to 
distinguish between the primary and secondary malabsorption syndrome).

Unfortunately, to find a general form of celiac disease´s diagnoses is very difficult. Up to 
the results of few studies, there are about 300 known symptoms, which may occur in the 
digestive system or other parts of the body (celiac.org, 2015).

In general we can say, that digestive symptoms are more common in infants and young
children, they are experienced by 20 – 30 % of children (Mayo Clinic, 2012), and may include 
abdominal bloating and pain, chronic diarrhea, vomiting, constipation, pale, foul-smelling or 
fatty stool and weight loss. In the case of adults, they are less likely to have digestive 
symptoms and they have rather unexplained iron-deficiency anemia, fatigue, bone loss or 
osteoporosis, depression or anxiety, tingling numbness in the hands and feet, seizures, 
missed menstrual periods, infertility or recurrent miscarriage, canker sores inside the mouth, 
or an itchy skin rash called dermatitis herpetiformis (www.niddk.nih.gov, 2012).

Tab. 1 Symptoms of Celiac disease and health problems accompanying it
Symptoms of Celiac disease Health problems accompanying Celiac 

disease

Digestive problems (abdominal bloating, pain, 
gas, diarrhea, pale stools, weight loss)

Osteoporosis

A severe skin rash called dermatitis herpetiformis Miscarriage or infertility

Iron deficiency anemia (low blood count) Birth defects, such as neural tube defects 
(improper formation of the spine) caused by poor 
absorption of such nutrients as folic acid

Musculoskeletal problems (muscle cramps, joint Growth problems in children because they do not 
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and bone pain) absorb enough nutrients

Growth problems and failure to thrive (in children) Cancer of the intestine (very rare)

Seizures 

Tingling sensation in the legs (caused by nerve 
damage and low calcium)

Aphthous ulcers (sores in the mouth)

Missed menstrual periods
Source: Melinda Ratini. 2014. What Causes Celiac Disease? Available online: 
http://www.webmd.com/digestive-disorders/celiac-disease/celiac-disease

However, some of the people with celiac disease have no symptoms at all, what is 
known as asymptomatic celiac disease – the undamaged part of their small intestine is able 
to absorb enough nutrients to prevent symptoms. However, they are still at risk for the 
complications of the celiac disease (celiaccentral.org, 2015). 

Unfortunately, up to the results of the latest researches, three million Americans, and at 
least 70 million people all over the world, are affected by this dinase (celiac.org, 2015). The
only treatment for it is the so called gluten-free diet, which means no ingestion of wheat, 
barley, rye, triticale, or their derivatives (Celiac Disease Foundation, 2015).

Facts about Celiac disease (National Foundation for Celiac Awareness, 2015; Maureen. 
2012)

celiac disease is not a food allergy, it is an autoimmune disease, which damages the 
villi of the small intestine and interferes with absorption of nutrients from food , and
which can never be "outgrown",

gluten is essentially toxic to people with celiac disease and gluten sensitivity, 

common belief is gluten is found only in food – the protein is actually used in many 
products including meds, vitamins, adhesives & cosmetics,

celiac disease is a hereditary condition, which means it is passed through families – if 
one family member has celiac disease, other family members, especially 1st degree 
relatives (parents, brothers and sisters, or the children of people who have been 
diagnosed), should always be tested,

an estimated 1 in 133 Americans, or about 1 % of the population, has celiac disease,

celiac disease can affect men and women across all ages and races,

it is estimated that 83 % of Americans who have this disease are undiagnosed or 
misdiagnosed with other conditions,

6 – 10 years is the average time a person waits to be correctly diagnosed,

5 – 22 % of celiacs have an immediate family member (1st degree relative) who also 
has celiac disease,

celiac disease can lead to a number of other disorders including infertility, reduced 
bone density, neurological disorders, some cancers, and other autoimmune diseases,

over a four-year period, people with undiagnosed celiac disease cost an average of 
3.964 $ more than healthy individuals, 

there are no pharmaceutical cures for celiac disease,

a 100 % gluten free diet is for now the only existing treatment,

a positive attitude, 100 % of the time, helps celiacs create a gluten free lifestyle for 
themselves and their affected family members,

the celiac disease diagnosis rate may reach 50 – 60 % by 2019, thanks to efforts to 
raise public awareness of celiac disease,

gluten free sales reached more than 2.6 billion $ by the end of 2010 and are now 
expected to exceed more than 5 billion $ by the year 2015,
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alcohol made with gluten-containing grains is gluten-free because the distillation 
process removes the gluten protein.

Data and Methods 
The aim of the present paper was to highlight the increasing number of celiacs in the 

USA, UK and Europe, treatment options and possibilities to mitigate the effects of the 
disease, as well as to determine the Slovak consumer´s consumer behaviour in the field of 
gluten free products.  In order to achieve the aim, as research methods, there have been 
used the methods of survey and structured questionnaire consisting of 13 questions 
formulated as closed, so that respondents (total number of respondents was 506 randomly 
selected respondents, Table 2) had to choose one, alternatively several options. 
The questionnaire was evaluated by using contingency tables, which were prepared by 
Excel, under which they were subsequently developed graphic representations.

Tab.2 Characteristics of respondents 

Category of respondents Number Place of respondent's
residence

Number

Male 
Female

133
373

City 
Village

289
217

Age structure of 
respondents

Number Educational structure of 
respondents

Number

up to 20 years
21 – 40 years
41 – 60 years
61 and more years

68
328
105
5

Primary education 
Secondary education without A 
level
Secondary education with A level 
Higher education

33
10

265

198
Economic activity of 
respondents

Number

Student 
On maternity leave 
Unemployed
Employed
Pensioner

202
14
15

265
10

Source: Results of the research

For a deeper analysis of the obtained results, there have been set out assumptions about 
the correlation between the criteria influencing the buying decision of the respondent in 
choosing gluten free products and his gender, between the criteria influencing the buying 
decision of the respondent in choosing gluten free products and his age, between the 
impulses leading to buying proper gluten free products and the respondent´s gender, 
between the impulses leading to buying proper gluten free products and the respondent´s 
age, between the determinants of quality assessment in buying gluten free products and the 
respondent´s gender, between the determinants of quality assessment in buying gluten free
products and the respondent´s age, between the determinants of quality assessment in 
buying gluten free products and the respondent´s economic activity as well as between the 
most frequently purchased gluten free products and the respondent´s gender. To test the 
dependence were used Pearson´s chi-square test, Mann-Whitney U-Test, T-test for 2 
dependent means and Cramer´s contingency coefficient.  

Results and discussion
As it was mentioned in the beginning, celiac disease is a chronic immune-mediated 

disorder occurring in genetically predisposed people and manifested by a hypersensitivity 
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towards wheat gluten and related derivatives of barley and rye. Unfortunately, the number of 
people sensitive on gluten is from year to year increasing. While the results of research done 
in the 50s of the 20th century have shown that the frequency of celiac disease in the world 
was one case from 4.000 to 8.000 inhabitants (Lukáš, 2009; Makovický – Rimárová, 2011),
in the last ten years the prevalence of celiac disease has increased for more than 12 times 
(of the original 1:1.000 –
disease in the Western countries is close to 1: 100. The celiac disease occurs more often in 
the case of women than of men, at a ratio of 2: 1. Heritability of celiac disease is autosomaly
dominant with incomplete penetration. In the case of first degree relatives the celiac disease 
occurs in 8 – 18 %, in the case of identical twins at 70 % (Prokopová, 2008).

Experts have agreed on the iceberg image of the celiac disease prevalence (Figure 2) –
the prevalence here refers to the total size of the iceberg, while the area below the waterline 
represents the total number of undiagnosed cases in a given population at a particular point 
in time. The area above the waterline, the tip of the iceberg, represents the number of 
clinically diagnosed cases (Lionetti – Catasssi, 2011).The ratio of diagnosed to undiagnosed 
cases of celiac disease is thought to be highly variable from country to country, which 
suggests that most cases of celiac disease would remain undetected without active 
screening (World Gastroenterology Organisation Global Guidelines, 2012).

Fig. 2 Iceberg image
Source: Guandalini. Exploring the Iceberg. 2009, p. 1.

The exact and estimated prevalence of celiac disease in USA, UK, Europe and Slovak 
republic in the year 2014 is shown in the Table 3, from which is clear, that the number of 
celiacs is from the year to year still increasing. While in the year 2012 the prevalence of 
celiac dinase in USA was 0.71 % (1 in 141) (Rubio-Tapia et al, 2012), in the year 2014 the 
prevalence was 0.75 % (1 in 133) (www.cureceliacdisease.org, 2014), which means an 
increase of 0.04 %. Unfortunately, the situation in the case of Europe and Slovakia, is more 
alarming – while in the year 2010 and 2012 the prevalence of celiac disease in the Europe 
and in Slovakia was for about 0.5 % (Mustalahti et al, 2010) and 0.2 % (1 in 404) (Kabátová, 
2014) in the year 2014 it is estimated that the prevalence in Europe is 1 % (www.eufic.org, 
2015) and in Slovakia between 0.5 and 1 % (www.bezlepku.sk, 2014), which means an
enormous increase (for about 0.5 – 0.8 %) in just two or four years. The only exemption of
this development is represented by the UK, where  the number of celiacs does not arise in 
the period of 2 year – in the year 2012 the prevalence was 1:100 (Coeliac Working Group of 
BSPGHAN, 2012) and in the year 2014 it was also 1:100 (West, 2014), which can be 
considered as a good sing. However, we must mention the fact, that as it is written by many 
researchers in the given field, many of celiacs are still not diagnosed, which means, that the 
situation in the field of celiac disease can be much more alarming.
Tab.3 The prevalence of celiac disease in selected parts of the world in the year 2014
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USA Europe UK Slovak republic

The prevalence of 
celiac disease is 0.75 
% (1 in 133). 

It is estimated that the 
prevalence is 1 %.

The prevalence is 1 % 
(1 in 100).

The prevalence is 
estimated to be 
between 0.5 and 1 %. 

In people with related 
symptoms: 1.79 % (1 in 
56) 

There are major 
differences in the 
appearance of celiac 
disease over the 
Europe – in Finland in 
the age group 30 –  64 
years is eight times 
higher (2.4 %) than in 
Germany (0.3 %), on 
what is likely to 
contribute genetic 
factors and the 
environment.

The National Institute 
of Health and Care 
Excellence (NICE) has 
previously estimated 
that only 10 – 15 % of 
celiacs had been 
diagnosed. However, 
the latest research 
conducted by Dr. Joe 
West in the University´s 
Division of 
Epidemiology and 
Public Health, funded 
by Coeliac UK and 
CORE, has shown that 
the level of diagnosis 
has increased to 14 %. 

In people with first-
degree relatives 
(parent, child, sibling) 
who have celiac 
disease: 4.55 % (1 in 
22) 

In people with second-
degree relatives (aunt, 
uncle, grandparent) 
who have celiac 
disease: 2.56 % (1 in 
39)
Source: own processing of authors, based on available sources

At present, the only possibility how to treat or to mitigate the effects of the disease is a 
lifelong gluten free diet. This diet should be launched following confirmation of the diagnosis, 
with input from a dietician with expertise in the area, as well as leading to resolution of 
symptoms and inducing mucosal healing, strict adherence to the gluten free diet also 
reduces the subsequent risk of the potential effects of celiac disease, such as osteoporosis, 
other autoimmune diseases and small bowel lymphoma (Rubio-Tapia et al, 2013; 
Ludvigsson et al, 2014). 

However, the mentioned treatment is difficult to sustain, owing to small levels of gluten 
contamination in food products, high costs and restricted availability of gluten free food
alternatives, and cultural practices leading to a substantial social burden (Whitaker et al, 
2009). Therefore, in the past few decades, researchers have become increasingly interested 
in therapeutic alternatives for continuous or intermittent use in celiacs. Their implementation 
is unfortunately extremely challenging, as their potential adverse effects will always be 
difficult to accept as an alternative to a safe gluten-free diet (Tack et al, 2010).

With the purpose to ensure the health and safety of European consumers across the EU 
and remove unnecessary barriers to trade help celiacs to find easier the gluten free products, 
the European Commission has set out the regulation, Commission Regulation (EC) No
41/2009, which lays down harmonised rules on the content and labelling of foodstuffs 
suitable for people intolerant to gluten. The mentioned legislation sets out the conditions 
under which foods may be labelled as "gluten-free" or "very-low gluten". Up to the mentioned 
regulation, only products with less than 20 mg/kg of gluten in the finished product can be 
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marked as gluten free foodstuffs and only products with less than 100 mg/kg of gluten in the 
finished product can be marked as very low gluten foodstuffs (Gluten-free foodstuffs, 2011).

The list of harmless, risk and forbidden foods for celiacs is shown in the Table 4.

Tab 4 Harmless, risk and forbidden foods for celiacs

Cereals 

Harmless Risk Forbidden

potatoes, corn, rice/ wild rice, 
millet, buckwheat, quinoa, 
amaranth, tapioca, carob bean 
flour, chestnuts

potatoes, potato chips, puffed 
rice

wheat, oats, barley, rye, 
spelled, triticale, wheat, emmer, 
kamut wheat, raw spelled grain, 
bulgur, couscous, Einkorn

Vegetables 

Harmless Risk Forbidden

all kinds of vegetables canned vegetables products dishes of vegetables and 
cereals, breaded or floured 
vegetables

Fruits 

Harmless Risk Forbidden

all fruits dried X

Dairy products

Harmless Risk Forbidden

milk, natural yoghurt, cream, 
curd, mascarpone, mozzarella, 
natural cheese such as edam, 
gouda, gruyere and parmesan

cream and milk puddings, 
prepared milkshakes, 
processed cheese, Roquefort, 
preparations of cheese

dairy products containing 
cereals, eg. muesli yoghurt

Sweets and sweeteners

Harmless Risk Forbidden

all kinds of sugar, honey, jam chocolate, candy, cocoa, ice 
cream, chewing gum

chocolate with cereals

Beverages

Harmless Risk Forbidden

colas and soft drinks, coffee, 
tea, fruit juices and nectars, all 
alcoholic beverages except 
beer and malt whiskey

pre-mixes for the preparation of 
frappe, cocoa

beer, coffee substitutes 
containing barley or malt 
beverages with pulp containing 
gluten, beverages containing 
oats

Meat, fish, eggs

Harmless Risk Forbidden

all kinds of meat and fish, eggs ready meals and sauces with 
meat or fish, sausages

breaded or floured fish or meat 
or sauce containing gluten

Fats, spices, sauces and ingredients for baking

Harmless Risk Forbidden

all oils, butter, margarine, lard, 
vinegar, spices pure, salt, 
pepper

sauces, soy sauce, mixed 
spices, broth, Baking 
ingredients, for example. baking 
powder

all sauce ingredients containing 
gluten

Forbidden foodstuff

all kinds of cereals containing gluten and foods containing wheat, triticale, rye, barley, spelled and 
kamut, such as bread, pizza, pasta, biscuits, cakes, crackers, oats ... also be avoided because it is 
often contaminated with other grains containing gluten, whether in harvesting, storage or 
transportation

Unsafe food

those foods that could contain gluten as an ingredient or additive. For example, ready meals, 
sausages, soy sauce, ice cream. For these foods it is particularly important to accurately read the list 
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of ingredients on the label, because if the product is containing gluten, it must be appropriately 
marked. Dangerous are also those foods that could be contaminated with gluten during the 
manufacturing process. 
Source: Pekárková, 2011, pp. 35  – 46.

For a deeper analysis of the basic trends in development and consumption of the gluten 
free products in the Slovak republic, there was also conducted a research, which aim was to 
determine Slovak consumer´s preference of gluten free products. The total number of 
respondents taking part in the mentioned research was 506 randomly selected respondents
from the region of Nitra. In terms of the age and education structure of respondents, as well 
as of their economic activity, main groups were represented by respondents within the age of 
21 to 40 years (64.82 % of respondents), respondents with secondary education with A level 
(52.37 % of respondents) and employed respondents (52.37 % of respondents).

Fig. 3 Frequency of purchase (in people)
Source: Results of the research

As it can be seen from the Figure 3, most women are buying the gluten free products
once in a week (38.07 % of women respondents), or for few times in a week (34.58 % of 
women respondents) and most men for once in a week (72.18 % of men respondents) and 
less than once in a week (23.31 % of men respondents). In accordance with the question 
regarding to the frequency of purchase of gluten free products, in the questionnaire was 
formulated also the question of that, where do the respondents do their purchase of gluten 
free products, as well as the question of satisfaction with the range width of the gluten free 
products in the shops and question of the need of new shop with products suitable for a 
variety of health restrictions in their vicinity. From the evaluation of mentioned questions is 
clear, that most of respondents are buying these products in specialized shops (52.17 % of 
respondents), hypermarkets (18.77 % of respondents) and supermarkets (17.98 % of 
respondents), most respondents are not satisfied with the range width of the gluten free 
products (69.96 % of respondets) and most respondents need a new shop with products 
suitable for a variety of health restrictions in their vicinity (88.93 % of respondents). 

Because of the need to realise what lead and discourage the respondents to/from
buying the gluten free products, in the questionnaire, there were formulated the questions 
relating to the criteria influencing the buying decision of the respondent in choosing gluten 
free products, impulses leading to buying proper gluten free products, as well as 
determinants of quality assessment in buying gluten free products. Based on the results of 
the research, it can be stated, that the most important criteria influencing the respondent´s 
buying decision in choosing gluten free products are the freshness and quality of mentioned 
products (56.56 % of respondents), their price level (21.06 % of respondents) and their range 
width (14.04 % of respondents). The most important impulses leading them to purchase the
proper gluten free product/s are the importance for the organism in the cases of celiac 
disease (29.43 % of respondents), the price of gluten free products (20.57 % of 
respondents), the role in improving the quality of life (12.59 % of respondents) and the good 
experience and habit (12.29 % of respondents). Up to the question of determinants of quality 
assessment in buying gluten free products, the most important determinants are the quality 
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label (24.39 % of respondents), good experience (21.86 % of respondents) and the 
composition of gluten free products (21.26 % of respondents). All the results can be seen 
from the figures 4, 5 and 6.

Fig. 4 Criteria influencing the buying decision in choosing gluten free products             
(in people)

Source: Results of the research

Fig. 5 Factors leading to the purchase of gluten free products (in people)
Source: Results of the research
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Fig. 6 Determinants of quality assessment in buying gluten free products (in people)
Source: Results of the research

According to all of the previously mentioned questions (questions relating to the criteria 
influencing the respondent´s buying decision in choosing gluten free products, impulses 
leading to buying proper gluten free products, as well as determinants of quality assessment 
in buying gluten free products), there have also occured the questions of relationships
between the criteria influencing the buying decision of the respondent in choosing gluten free 
products and his gender, or age, between the impulses leading to the purchase of proper 
gluten free products and the respondent´s gender, or age and between the determinants of 
quality assessment in buying gluten free products and the respondent´s gender, age, or
economic activity. All of the mentioned relationships were evaluated with the use of
Pearson's chi-square test (Table 5, 6, 7, 8, 9, 10 and 11) and Cramer's contingency 
coefficient. In the case of relationships between the criteria influencing the respondent´s 
buying decision in choosing gluten free products and his gender, as well as between the 
impulses leading to the purchase of proper gluten free products and the respondent´s gender 
and between the determinants of quality assessment in buying gluten free products and the 
respondent´s gender, there was used also the method of Mann-Whitney U-Test. Based on 
the results of all of the mentioned tests it must be stated, that between the criteria influencing 
the buying decision of the respondent in choosing gluten free products and his gender,  as 
well as between the impulses leading to the purchase of proper gluten free products and the 
respondent´s gender, respectively age and between the determinants of quality assessment 
in buying gluten free products and the respondent´s age, there are trivial relationships (the 
results of Cramer's contingency coefficient were equal to 0.01583, 0.01638, 0.01492 and 
0.03744) and between the criteria influencing the buying decision of the respondent in 
choosing gluten free products and his age, as well as between the determinants of quality 
assessment in buying gluten free products and the respondent´s gender and economic 
activity, there are weak, but statistically still significant relationships (the results of Cramer's 
contingency coefficient were equal to 0,11792, 0,08426 and 0.08957). What is also declared
by the figures 6, 7 and 8, from which is clear that while for respondents within the age of 21 
to 40 years and respondents older than 61 years the most important criteria influencing their 
buying decision in choosing gluten free products are the good experience, for respondents 
younger than 20 years it is the quality label and for respondents older than 41 years, it is the 
composition of the proper gluten free product; and that while for women the most important 
determinant of quality assessment in buying gluten free products is the good experience, for 
men it is the composition of proper gluten free product and for students and employed it is 
the quality label.

Fig. 7 Relationship between the criteria influencing the buying decision of the 
respondent in choosing gluten free products and the age of the respondent (in people)
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Source: Results of the research

Fig. 8 Relationship between the determinants of quality assessment in buying gluten 
free products and the economic activity of the respondent (in people)

Source: Results of the research

In the case of relationships tested also with the use of Mann-Whitney U-Test it must be 
additionally stated that all of these relationships, it means the relationships  between the 
criteria influencing the respondent´s buying decision in choosing gluten free products and his 
gender, as well as between the impulses leading to the purchase of proper gluten free 
products and the respondent´s gender and between the determinants of quality assessment 
in buying gluten free products
(the results of Mann-Whitney U- in the 
case of secondly tested relationship U = 41 0.05 was 23 and in the 
cas

). 

Tab. 5 Relationship between the criteria influencing the buying decision of the 
respondent in choosing gluten free products and the gender of the respondent

Criteria influencing the buying decision
The gender of the respondent

Together
Female Male

Freshness and quality 243 184 427

Price level 76 83 159

Range width 67 39 106

Friendly and helpful staff 18 29 47

Shop hours 8 7 15

Other 1 2 3

Together 413 344 757

Source: Results of the research
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Tab. 6 Relationship between the criteria influencing the buying decision of the 
respondent in choosing gluten free products and the age of the respondent

Criteria influencing the 
buying decision

The age of respondents

Up to 20 
years 

21 – 40 
years

41 – 60 
years

61 years and 
more

Together

Freshness and quality 63 204 137 23 427

Price level 32 105 19 3 159

Range width 12 81 13 0 106

Friendly and helpful staff 1 14 31 1 47

Shop hours 1 6 8 0 15

Other 0 0 3 0 3

Together 109 410 211 27 757

TC = 104.591 4.996
Source: Results of the research

Tab. 7 Relationship between impulses leading to buying proper gluten free products
and the gender of the respondent

Impulses leading to buying proper gluten free 
products

The gender of the 
respondent Together

Female Male
Importance for the organism in the cases of celiac 
disease

297 119 416

Role in improving the quality of life 128 85 213

Good experience and habit 106 102 208

Price 217 131 208

Recommendation given by another person 75 31 106

Product origin (country) 59 49 108

Appearance of the product 34 54 88

Brand 42 54 96

Advertising 8 7 15

Other 9 3 12

Together 975 635 1.610

TC = 65.589 6.919
Source: Results of the research

Tab. 8 Relationship between impulses leading to buying proper gluten free products
and the age of the respondent

Impulses leading to buying proper 
gluten free products

The age of respondents

Up to 20 
years

21 – 40 
years

41 – 60 
years

61 years 
and more

Together

Importance for the organism in the 
cases of celiac disease

55 301 140 2 498

Role in improving the quality of life 32 142 39 0 213

Good experience and habit 16 134 57 1 208

Price 42 294 91 1 428
Recommendation given by 
another person

27 60 19 0 106

Product origin (country) 12 74 21 1 108

534



Appearance of the product 9 73 6 0 88

Brand 7 84 5 0 96

Advertising 4 8 3 0 15

Other 1 0 0 0 1

Together 205 931 381 5 1.453

TC = 90.
Source: Results of the research

Tab. 9 Relationship between the determinants of quality assessment in buying gluten 
free products and the gender of the respondent

Determinants of quality assessment in buying gluten 
free products

The gender of the 
respondent Together

Female Male

Quality label 129 199 328

Product origin 94 30 124

Composition of the product 89 197 286

Exact producer of the product 67 52 119

Good experience 157 137 294

Advertising 12 16 28

Recommendation given by another person 94 54 148

Other 16 2 18

Together 658 687 1.345

TC = 113.705 4.067
Source: Results of the research

Tab. 10 Relationship between the determinants of quality assessment in buying gluten 
free products and the age of the respondent

Determinants of quality assessment 
in buying gluten free products

The age of respondents
Up to 20 
years 

21 – 40 
years

41 – 60 
years

61 years 
and more

Together

Quality label 82 164 78 4 328

Product origin 11 59 51 3 124

Composition of the product 32 160 93 1 286

Exact producer of the product 11 42 64 2 119

Good experience 19 186 84 5 294

Advertising 2 24 2 0 28
Recommendation given by another 
person

13 51 81 3 148

Other 1 9 7 1 18

Together 171 695 460 19 1.345

TC = 143. .671
Source: Results of the research

Tab. 11 Relationship between the determinants of quality assessment in buying gluten 
free products and the economic activity of the respondent

Determinants of 
quality assessment 
in buying gluten 
free products

The economic activity of respondents

Together
Student 

On 
maternity 

leave
Unemployed Employed Pensioner

Quality label 94 12 9 203 10 328
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Product origin 28 9 0 82 5 124
Composition of the 
product 

68 10 2 198 8 286

Exact producer of 
the product

13 8 1 94 3 119

Good experience 85 14 9 176 10 294

Advertising 9 1 0 17 1 28
Recommendation 
given by another 
person

48 13 2 77 8 148

Other 9 0 0 9 0 18

Together 354 67 23 856 45 1.345

Source: Results of the research

In connection with the questions what lead and discourage the respondents to/from the 
purchase of gluten free products, in the questionnaire there were formulated also the 
questions relating to the importance of discounts/competitive bids in buying gluten free 
products, as well as to the perception of the price of gluten free products with respect to the 
total expenditure of the respondent´s family. From the evaluation of both mentioned 
questions is clear that for most of the respondents, exactly 58.70 % of respondents, are the 
discounts/competitive bids in buying gluten free products important just partially and most of 
them, exactly 87.94 % of respondents, perceive the price of gluten free products as higher as 
it is in the case of traditional products.

The mostly bought gluten free products are shown on the Figure 9, from which can                  
be seen, that the four mostly bought gluten free products are gluten free flour and flour mixes 
(22.25 % of respondents), gluten free biscuits (21.09 % of respondents), gluten free pasta
(14.52 % of respondents) and gluten free bread (13.94 % of respondents).

Fig. 9 Mostly bought gluten free products (in people)
Source: Results of the research

In accordance with the question of mostly bought gluten free products, there has also 
occurred the question of relationship between the most frequently purchased gluten free 
products and the respondent´s gender. The mentioned relationship was evaluated with the 
use of Pearson´s chi-square test (Table 12), T-test for 2 dependent means and Cramer´s 
contingency coefficient. Based on the results of all of the mentioned tests, it can be stated 
that between the tested variables there is a very weak, but statistically still significant 
relationships (the result of Cramer´s contingency coefficient was equal to 0.03303 and the 

536



value of t was -2.376678, the value of p was 0.041453, which means that the result is 

Tab. 12 Relationship between the most frequently purchased gluten free products and 
the gender of the respondent

The most frequently purchased gluten free 
products

The gender of the 
respondent Together

Female Male

Gluten free flour and flour mixes 304 194 498

Gluten free biscuits 297 175 472

Gluten free pasta 206 119 325

Gluten free bread 167 145 312

Gluten free Castries 116 82 198

Instant gluten free products 98 66 164

Gluten free sausage 37 60 97

Gluten free spices 35 53 88

Gluten free flour semi-finished products 28 7 45

Other 23 16 39

Together 1.311 927 2.238

TC = 41.161 6.919
Source: Results of the research

Because of the need to realize the preference of Slovak gluten free products and their 
producers, in the questionnaire, there were formulated two questions dealing with the 
mentioned topic. From the results of the realised research is clear, that the most of 
respondents mostly prefer Slovak producers of gluten free products (55.14 % of 
respondents) and that, that for most of respondents the strongest association to most 
frequently purchased gluten free products up to the country of origin is the Slovak republic 
(22.53 % of respondents), Italy (17.39 % of respondents) and Germany (12.06 % of 
respondents) (Figure 10 and 11).

Fig. 10 Preference of Slovak producers of gluten free products (in people)
Source: Results of the research

537



Fig. 11 Association to the most frequently purchased gluten free products up to the 
country of origin (in people)
Source: Results of the research

Conclusions
Based on the results of our research it can be stated, that besides the fact, that there 

are still many of undiagnosed, the number of celiacs is still increasing. While in the year 2012 
the prevalence of celiac dinase in USA was 0.71 %, till the year 2014, it has increased for 
about 0.04 %. In the case of Europe and Slovakia, the situation is more alarming – while in 
the year 2010 and 2012 the prevalence of celiac disease in the Europe and in Slovakia was 
for about 0.5 % and 0.2 %, till the year 2014 it has increased for 0.5 – 0.8 %. Fortunately, 
there is one possibility how to treat, or mitigate the effects of the disease and it is a so called 
gluten free diet, which excludes the protein gluten (it refers to the proteins found in wheat 
endosperm (a type of tissue produced in seeds that's ground to make flour), Castro, 2013).
From the results of questionnaire survey aimed at determining the Slovak consumer´s 
consumer behaviour in the field of gluten free products is clear, that most of respondents 
(47.04 % and 30.24 % of respondents) are buying gluten free products once in a week, or for 
few times in a week, they are buying mostly gluten free flour and flour mixes (22.25 % of 
respondents), gluten free biscuits (21.09 % of respondents), gluten free pasta (14.52 % of 
respondents) and gluten free bread (13.94 % of respondents), the most important factors 
which lead them to buy gluten free products are the importance for the organism in the cases 
of celiac disease (29.43 % of respondents), price (20.57 % of respondents) and the role in 
improving the quality of life (12.59 % of respondents) and that most of them prefer Slovak 
producers of gluten free products (55.14 % of respondents). Despite the fact, that these 
results are indeed gratifying, there are still some problems which could be eliminated as for 
example the high price of gluten free products, the no satisfaction with their range width, the
missing promotion of these products, as well as the lack of information available for celiacs, 
but also for those, who still do not know that they have this disease.
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Agritourism and Rural Tourism in Slovakia 
(Selected Aspects)

Jana Kozáková1

Lucia Palkechová2

Abstract

Tourism is one of the most dynamic sectors. It becomes an integral part of everyday life 
with the growth of living standards. This sector is very sensitive responding to a wide range 
of diverse factors and its development is strongly influenced by various global or regional 
factors.

The global economic and financial crisis has greatly affected the positive development of 
tourism. Despite the decline in tourism performance in 2008, the growth in the share of 
foreign currency income from tourism to GDP in 2011 remained at 2.5 %.  This growth was 
similar in the entire Slovak economy. In EU countries, tourism creates 
5 % of GDP (Gross Domestic Product). Slovak Republic is significantly below this level, just 
with respect to the fact that in 2012 the share of tourism in GDP stood at 2.5% again.

The potential of tourism development in Slovakia creates its interesting position “in the 
heart of Europe”, a very good natural conditions, cultural and historical wealth. Nevertheless, 
in many areas of tourism (not only in comparison with countries forming the top in the area) 
Slovak Republic is losing its competitiveness.  

On the other hand, Slovakia has good conditions for tourism development, especially 
good conditions for development of rural tourism and agritourism, also due to the fact that 
more than 85% of country has a rural character. Rural tourism and agritourism is a unique 
example of the penetration of tourism and agriculture. This means that agricultural business 
units (farmers) diversify their activities in primary agricultural production to the field of rural 
tourism and agritourism. For visitors it means a special way to spend free time with the 
chance to learn about the culture, traditions and life of the rural population and farmers. For 
visitors are also very interesting surroundings and location, the price level of services and 
complexity of rural tourism product.  

Increased attention in the development of rural tourism should be devoted to its 
promotion at local, regional, but also international level. Business in this area strongly 
depends on the marketing strategy of single business units and tourist regions as well. As a 
help for farmers state provides increased support through the Slovak Tourism Agency, 
provincial and regional tourism organizations as well as the Slovak Union of Rural Tourism 
and Agritourism.

This article based on the primary and secondary data sources. Sources of information 
constitute further data published by the Statistical Office of the Slovak Republic, materials 
and information published by Agricultural Paying Agency, National Agricultural and Food 
Centre Branch: Research Institute of Agriculture and Food, Eurostat, the World Economic 
Forum and Business Register. In order to get the most accurate information on the operation 
of agricultural entities which diversifying their business into tourist area in Slovakia, the data 
from a selected set of eight agricultural entities was provided. 
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Management, Tr. Andreja Hlinku 2, 94976 Nitra, Slovakia. email: jana.kozakova@uniag.sk
2 Ing. Lucia Palkechova, PhD., Slovak University of Agriculture in Nitra, Faculty of Economics and 
Management, Tr. Andreja Hlinku 2, 94976 Nitra, Slovakia. email: 34691@is.uniag.sk
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Agricultural entities selection was made at random. The data of management and 
marketing character were acquired through own research-driven interview with 
representatives of agricultural entities, analysis and processing of reports. This information 
has been provided with the condition of not indicating the names of individual agricultural 
entities. The sample of studied subjects was divided into two groups on the geographical 
principle: agricultural entities operating in the mountain (Mountain Production Area - MPO) 
and agricultural entities operating at a lower attitude (Potato Production Area PPA). The 
creation of two subsets is not irrelevant. In this process we took into account a real possibility 
for rural business perspective in different climatic conditions (which strongly influenced 
agricultural part of business) and also a specific factor of regional disparities. Surveyed 
horizon is six consecutive calendar years from 2008 to 2013. On the sample of selected 
business entities we examined: the use of agro-tourism facilities, structure of domestic and 
foreign visitors, product in rural tourism, the type of accommodation as well as the 
distribution and promotion. For evaluation of mentioned aspects the qualitative and 
quantitative indicators was used. 

According realized research we can conclude, that agritourism and rural tourism in 
Slovakia is still not developed. This type of accommodation is given less on hotels and guest 
houses, the tourist accommodation and holiday cottages are dominated.  There was the 
highest annual growth of accommodation, number of rooms and number of beds recorded in 
2012. In this year, the number of accommodation facilities increased over 49 % compared 
with the previous year. An average use of permanent beds in rural tourism is relatively low in 
recent years and it is also characterized by a declining trend in surveyed horizon. In 2012 
there was a decrease from 14.6 % to 10.9 %. The following year, the average use of 
permanent beds dropped again, to a level of 9.9 %. Accommodations in analysed agricultural 
entities are struggling with relatively low load factor in spite of the fact that they adapted their 
product ranges to natural conditions.  The most common are sports and recreational services 
and most expanded are wellness services. Agricultural entities in mountain production area 
(MPO) are more utilized than entities from potato production area (PPO) during every 
surveyed year. Entities farming in mountain areas had maximum utilization of capacities 
during the main holiday season in summer and winter. On the other hand, entities from lower 
attitude have the peak of workload just in the summer. Agritourist and rural-tourist entities in 
Slovakia doing their business in very challenging environment. They are struggling with the 
competition of bigger hotel type facilities, obstacles of political environment and economic 
crisis. In this surrounding they are losing their attractiveness and connection to rural nature 
and farming. One of the main problems of agritourism and rural tourism in Slovakia is the 
promotion. The most used form of promotion is internet. Selected entities most often used 
internet as well prepared www page, but on the other hand they never used to use banner 
advertising or PR articles. 

Key words:
agritourism, rural tourism, Slovak Republic, management, agriculture, diversification, 

management, marketing
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Introduction 
Tourism is one of the most dynamic sectors in global economy. It has become an 

integral part of everyday live with the growth of living standards. This sector is also very 
sensitive responding to a wide range of diverse factors and various changes in the global 
and regional economy. 

Rural tourism and agritourism is a unique example of the penetration of tourism and 
agriculture. On the one hand agriculture needs tourism as a form of security sales peasant 
products. On the other hand, some of the tourist activities carried out on land belonged to 
farmers. Slovak Republic has good conditions for rural tourism and agritourism, particularly in
mountain and foothill areas (e.g. Orava, Liptov). The importance of rural tourism and 
agritourism be considered in relate of the lower profits from agricultural in these areas. 
Diversification of agriculture, especially outside of farming, creates opportunities for better 
economic results and stability of agricultural entities.

Agritourism and Rural Tourism 
In Slovak literature the definition of rural tourism based on the fact that it is a form of 

tourism connected with the stay and activities in rural areas (
2008.) Mikušáková (2010) adds that for rural tourism is typical using of existing housing fund, 
integrity of leisure and cultural surrounding, tourism as an alternative of agricultural activities 
and providing a special services for visitors. Paška et al. (2014) define agritourism as an 
integral part of the rural tourism (picture 1). The system of basic concepts ranks farm tourism 
as a special category which becomes under agritourism activities only partially. 

Pic. 1 Rural Tourism and its components
Source: own processing according Paška, et al., 2014 

Agritourism is defined as a business operating on the farm in order to provide 
entertainment and education for visitors (McKenzie and Wysocki, 2008). According Kumbhar 
(2013) it is a way of sustainable tourist development and multi-activity in rural areas through 
which the visitor has the opportunity to get aware with agricultural areas, agricultural 
occupations, local products, traditional food and the daily life of the rural people, as well as 
the cultural elements and traditions. Moreover, this activity brings visitors closer to nature 
and rural activities in which they can participate, be entertained and feel the pleasure of 
touring.

Agritourism is helpful to the both, farmers and urban peoples. It has provided an 
additional income source to the farmers and employment opportunity to the family members 
and rural youth (Kumbhar, 2013). The aim of farmers is an acquisition of additional income 
from tourism and achieving economic stability. Agritourism provides an interaction between 
tourism and agricultural primary production (Tomášová, 2012). et al. (2010) adds that 
with the creation of tourist activities entrepreneurs reach the opportunity to achieve 
satisfactory level of income and also conditions for a better social life.
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In addition to the financial returns, agritourism can benefit the environment and wildlife 
(Giuliano and Thomas, 2005). Some types of agritourism activities that involve wildlife are: 
bird watching, wildlife viewing, wildlife photography, and fishing. Hunting can also be used as 
a compatible enterprise that can complement agritourism activities. Fee-hunting or hunting 
preserves for small or large game animals can be a lucrative tourism activity. 

Better use of the marketing process in rural tourism could help create more sustainable 
forms of development by reducing provider isolation, utilising resources more effectively, and 
allowing rural tourism to connect with international flows of tourists (Clarke, 1999). 

Agritourism and Rural Tourism in Slovakia 

According to the last official census in 2014 made by the Statistical Office of the Slovak 
Republic (SO SR, 2014) there are 5,397,036 inhabitants in Slovakia. More than 
a one half of them (54.4 percent) are urban population and the rest ((45.6 percent) are rural 
population. There are 138 urban and 2 752 rural settlements at all. Small municipalities with 
population less than a thousand inhabitants means approximately two thirds of all rural 
settlements, while being home to only a fifth of the total population. According to the OECD, 
rural areas are those where lives in square kilometres less than 
a hundred inhabitants. Slovakia has 39 districts (from total 79) where population living in the 
rural areas. This means that almost half of the Slovak population lives in regions with strong 
rural character. This fact significantly influences the conditions for development of rural 
tourism and agritourism in Slovakia. These are very good also according to geographical 
nature of the Slovak area. More than 85 percent of country has rural character.

Actually, agriculture in EU is advanced. In terms of the agrarian structure, businesses 
with small and medium land area are dominated. Despite an increase in their income from 
agricultural production, a large proportion of farmers operating in these conditions are less 
than the average income in comparison with other sectors. The importance of gaining 
income from diversified activities among which undoubtedly include also income from 
agritourism (Palkechová, 2015). The potential of tourism development in Slovakia creates its 
interesting geographical position “in the heart of Europe”, a very good natural conditions and 
also cultural and historical wealth. Nevertheless, in many areas of tourism, not only in 
comparison with countries forming the top in the area, Slovak Republic is losing its 
competitiveness. Despite the decline in tourism performance in 2008, the growth in the share 
of foreign currency income from tourism to GDP in 2011 remained at 2.5 % (EUROSTAT, 
2015). This growth was similar in the entire Slovak economy. In EU countries, tourism 
creates 5 % of GDP. The Slovak Republic is significantly below this level, just with respect to 
the fact that in 2012 the share of tourism in GDP stood at 2.5 % again. According to the 
Ministry of Agriculture and Rural Development of the Slovak Republic (2015), the structure of 
foreign visitors failed to change. A significant part of visitors of Slovakia is from neighbouring 
countries. Situation is similar for many years ago. The Special Section of Tourism 
determined the TOP 5 countries which inhabitants visiting Slovakia the most often in recent 
years. Czech Republic, Poland, Germany, Hungary and Austria were always placed on the 
top five positions (MARD SR, 2015). 

There is a project “Agritourist Atlas of Slovakia” which was created under the Rural 
Development Programme 2007-2013, implemented by ERA – non government association 
co-financed by the EU. According this, rural tourism in Slovakia is created since 2000. 
Predominantly there are non-hotel accommodation facilities with simple furniture in the rural 
areas. There are 38 % of the accommodation facilities directly in the village areas and their 
surroundings (municipality cadastres). Accommodation services in rural areas are usually 
complemented with the catering services, which allows offering of own agricultural products 
of farmer or local traditional products (Sluková, 2012).
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Material and Methods 
This article based on the primary and secondary data sources. Sources of information 

constitute further data published by the Statistical Office of the Slovak Republic, materials 
and information published by Agricultural Paying Agency, National Agricultural and Food 
Centre Branch: Research Institute of Agriculture and Food, Eurostat, the World Economic 
Forum and Business Register. In order to get the most accurate information on the operation 
of agricultural entities which diversifying their business into tourist area in Slovakia, the data 
from a selected set of eight agricultural entities was provided. 

Agricultural entities selection was made at random. The data of management and 
marketing character were acquired through own research-driven interview with 
representatives of agricultural entities, analysis and processing of reports. This information 
has been provided with the condition of not indicating the names of individual agricultural 
entities. The sample of studied subjects was divided into two groups on the geographical 
principle: agricultural entities operating in the mountain (Mountain Production Area - MPA)
and agricultural entities operating at a lower attitude (Potato Production Area - PPA). The 
creation of two subsets is not irrelevant. In this process we took into account a real possibility 
for rural business perspective in different climatic conditions (which strongly influenced 
agricultural part of business) and also a specific factor of regional disparities. Surveyed 
horizon is six consecutive calendar years from 2008 to 2013. On the sample of selected 
business entities we examined: the use of agro-tourism facilities, structure of domestic and 
foreign visitors, product in rural tourism, the type of accommodation, as well as the 
distribution and promotion. For evaluation of mentioned aspects the qualitative and 
quantitative indicators was used.

Utilization of agritourist and rural tourist capacities 
Utilization of capacities is one of the most used indicators in tourist research. The 

highest annual growth of accommodation, number of rooms and number of beds in Slovakia 
we identify in the 2012 (tab.1). Number of accommodation facilities increase for 49 % in this 
year (in comparison with previous year). The average use of permanent beds in rural tourism 
is relatively low in recent years. It is characterized by a declining trend. In 2012 there was a 
decrease from 14.6 % to 10.9 %. The following year, average use of permanent beds 
dropped again to a level of 9.9 %.

Tab. 1 Capacity and Performance of Accommodation Establishments of Rural 
Tourism in Slovakia (2005-2013)

Indicator 2005 2006 2007 2008 2009 2010 2011 2012 2013
Number of 
accommodation 
facilities

145 146 191 194 176 161 149 222 215

Number of rooms 1387 1344 1798 1706 1666 1595 1522 2161 2097
Number of beds 4272 4036 5409 5094 4954 4647 4440 6121 5905
Number 
of 
visitors

Home 56839 59594 64615 78771 62487 65431 58630 59393 62482
Foreign 18913 19600 24205 23483 16442 14699 13336 15733 16142
Total 75752 79194 88820 102254 78929 80130 71966 75126 78624

Number 
of night 
stays

Home 148166 160813 155202 186795 150273 154398 134110 137615 140480
Foreign 56973 51063 65683 64566 44411 40205 39493 40959 40820
Total 205139 211876 220885 251361 194684 194603 173603 178574 181300

Average 
length 
of stay

Home 2,6 2,7 2,4 2,4 2,4 2,4 2,3 2,3 2,2
Foreign 3,0 2,6 2,7 2,7 2,7 2,7 3,0 2,6 2,5
Total 2,7 2,7 2,5 2,5 2,5 2,4 2,4 2,4 2,3

Average use of 
permanent beds 
in  %

18,0 19,4 17,8 17,6 14,5 15,6 14,6 10,9 9,9

Source: Slovak Tourist Agency (2013), own processing
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Analysed agricultural entities are struggling with relatively low load factor. Slightly lower 
values of the indicator were recorded in the last two studied years. As shown in the table 2, 
agricultural entities from mountain production area (MPA) were more utilized during the year, 
than subjects from potato production area (PPA). This is not surprise, because of more 
attractive and for tourists interesting geographical location. Very positive is, that selected 
entities (excluding MPA 2 and PPA 2) were more used compared with the average use of 
permanent beds accommodation in Slovak rural tourism. 

Tab. 2 Average Use of Facilities in Survived Sample (2008-2013)

2008 2009 2010 2011 2012 2013
MPA 1 38,00 34,00 35,00 35,00 31,00 28,00
MPA 2 14,00 12,00 13,00 11,00 10,00 14,00
MPA 3 13,00 12,00 14,00 13,00 12,00 9,00
MPA 4 33,00 35,00 31,00 36,00 30,00 38,00
Average MPA 24,39 23,19 23,07 23,78 20,92 22,25
PPA 1 20,00 25,00 32,00 22,00 20,00 23,00
PPA 2 8,00 9,00 10,00 7,00 6,00 6,00
PPA 3 20,00 21,00 16,00 14,00 19,00 15,00
PPA 4 34,00 34,00 31,00 25,00 23,00 22,00
Average PPA 20,51 22,22 22,17 16,93 16,93 16,44
Source: Internal documentation of agricultural entities, own processing.

Selected agricultural entities farming in mountain areas were more harvested (loaded) 
during the summer and winter, at least at the spring (picture 2). The average efficiency of 
surveyed MPA sample during the year (different seasons) is connected with their localization 
and marketing orientation. 

Pic. 2 The Average Use of Facilities in MPA entities (2008-2013)
Source: Internal documentation of agricultural entities, own processing

The use of MPA 1 gradually declined in evaluated period. The highest decrease of 
11 % was recorded in 2012. Situation of this entity was caused by unsuitable conditions for 
skiers, which affected efficiency of winter season and whole year 2012 as well. Subjects 
MPA 2 and MPA 3 were not used according plan of management in the 2012 too. This was 
caused by reconstruction and modernization realized in this year. In addition, entity MPA 3 
conducted extensive investment (new sky lift) in this time. Utilization of MPA 4 was caused 
mainly by natural conditions and weather which was not ideal in terms of tourism mainly in 
2013. The most accommodated time in every selected entity was weekends, when they are 
organizing weddings and various anniversaries. The large part of the quests during this time 
was visitors of these events. 
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Pic. 3 The Average Use of Facilities in PPA entities (2008-2013)
Source: Internal documentation of agricultural entities, own processing

As shown on picture 3, selected entities from potato production area were the most 
loaded during the summer. According realized research we can conclude, that loading 
(harvesting) of existing utilizable capacities of selected agricultural entities is connected with 
their geographical location. Entities from mountain production area have the „main season“ 
during the winter. On the other hand entities from potato production area have „main season”
during summer. There is a main touristic season during summer and winter in Slovakia and 
middle Europe area as well. Our research shared this and in addition we can conclude that 
the least attractive season for tourists is autumn. There is also declining trend in the winter 
utilization of facilities and on the other hand rising trend of the utilization during spring. We 
believe that this trend is caused by weather conditions in the examined time. Winters in 
2008-2013 period were less cold, which did not create good conditions for skiing. 

Visitors in agritourist and rural tourist facilities 

According to EROSTAT, Slovakia is one of the less developed countries in the number 
of foreign visitors. We have one of the lowest numbers of overnight stays by foreign visitors 
to the population in the Europe. On the other hand, intensity measured by the number of 
overnight stays in hotels and other accommodations increased in 2013 by 1.6 % compared 
with 2012. Slovakia is also one of the EU members with the highest increase in overnight 
stays. This increase was over 5.5 % and was caused by home and foreign visitors as well. 
The number of accommodated visitors increased in 2013 by 7.3 %. In the case of foreign 
tourists it was by 9.3 % and 5.9 % in case of domestic. Number of overnight stays in rural 
tourism increased by 1.5 %, while in the case of foreign guests was in the number of 
overnight stays recorded a fall of 0.3 %. The average length of stay of foreign guest’s
participative rural tourism in 2013 stood at 2.3. 

As shows table 3, agricultural entities from MPA welcomed in 2008-2013 visitors mainly 
of Slovak nationality. Foreign visitors visit these subjects mainly in 2012, nevertheless they 
accounted just 12 % of all visitors. Situation is better in PPA subjects, which welcomed in 
2008 and 2011 averagely more than 14 % of foreign visitors. According information from 
internal documentation of agricultural entities, foreign visitors becomes to various
nationalities. The biggest part of them is from Czech Republic and other neighbour countries: 
Poland, Austria and Hungary. This structure of visitors is similar in every examined 
agricultural entity regardless of production area. Visitors outside of the V4 region are from 
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various foreign countries (for example: Switzerland, Estonia, Lithuania, Germany, Italy) and 
they are represented less than 10% in examined sample. Interesting is that none of the 
above countries predominates. 

Tab. 3 The Structure of Home and Foreign visitors in Survived Sample in %
(2008-2013)

2008 2009 2010 2011 2012 2013

MPA 1 Home 94,00 87,00 92,00 91,00 89,00 94,00
Foreign 6,00 13,00 8,00 9,00 11,00 6,00

MPA 2 Home 94,00 95,00 96,00 97,00 93,00 95,00
Foreign 6,00 5,00 4,00 3,00 7,00 5,00

MPA 3 Home 89,00 92,00 94,00 89,00 75,00 87,00
Foreign 11,00 8,00 6,00 11,00 25,00 13,00

MPA 4 Home 91,00 93,00 96,00 94,00 95,00 90,00
Foreign 9,00 7,00 4,00 6,00 5,00 10,00

Average 
MPA

Home 92,00 91,75 94,50 92,75 88,00 91,50
Foreign 8,00 8,25 5,50 7,25 12,00 8,50

PPA 1 Home 84,00 89,00 81,00 84,00 85,00 82,00
Foreign 16,00 11,00 19,00 16,00 15,00 18,00

PPA 2 Home 91,00 92,00 93,00 91,00 92,00 95,00
Foreign 9,00 8,00 7,00 9,00 8,00 5,00

PPA 3 Home 81,00 87,00 84,00 85,00 87,00 92,00
Foreign 19,00 13,00 16,00 15,00 13,00 8,00

PPA 4 Home 87,00 92,00 88,00 83,00 88,00 91,00
Foreign 13,00 8,00 12,00 17,00 12,00 9,00

Average 
PPA

Home 85,75 90,00 86,50 85,75 88,00 90,00
Foreign 14,25 10,00 13,50 14,25 12,00 10,00

Source: Internal documentation of agricultural entities, own processing.

According mentioned we can conclude that entities in survived sample have mainly 
(averagely 85-95 %) home visitors, which coming repeatedly. Compared with entities from 
potato production area, more foreign visitors comes to entities from the mountain production 
area, which is connected with the attractively of this locality again. Every examined entity 
welcomes their Slovak visitors repeatedly. Home visitors are mostly „stamgamgastes“, 
foreign visitors are mostly random guests (only 10 % of them returns again). Regards to the 
groups of visitors, in all examined entities, prevail families with children and interest groups 
(mushroom pickers, ufologists and so on). The interest of business clients and „school trips” 
is recently increasing. At least there are pensioners or older couples, younger couples 
without children and individuals. 

Additional services in agritourist and rural tourist facilities

A very important part of the agritourism and rural-tourism product means additional 
services. Every examined business entity provides some own additional free time activities 
for their clients. They do not have to cooperate with external provider of these services as it
was common in Slovakia in the past. As shows table 4, attention of examined subjects is 
devoted to sport services and equipment. Recreational services for hikers, swimmers, and 
skiers are dominating. Range of this services largely complemented wellness services (in 
past typical just for spa tourism) as swimming pool, sauna and more often Jacuzzi and
various wellness procedures. We can conclude, that examined entities are good equipped
with sport and wellness services. On the other hand, these entities should provide special 
services connected with the rural areas and agricultural primarily production. In this specific 
area has examined entities some shortcomings. There is an insufficient interconnection
between hospitality services and agricultural activities. There is a lack involvement of visitors 
to the farm activities and special works in every examined agricultural entity. Half of them are 
paying attention to horse riding but activities as hunting, fishing or beekeeping are missing. 
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Tab. 4 Overview of additional equipment in the surveyed sample in 2013
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MPA 1 • • • • • • • • • •
MPA 2 • • • • • • •
MPA 3 • • • • •
MPA 4 • • • • • • • • • •
PPA 1 • • • • • • •
PPA 2 • • •
PPA 3 • • • • • •
PPA 4 • • • • • • •
Source: Internal documentation of agricultural entities, own processing.

According mentioned results we can conclude, that agritourist and rural-tourist 
entrepreneurs in Slovakia usually don’t offer specific „rural“ or „farm“ products as their 
colleagues from leading countries (for example Austria or Switzerland). Their products are
just alternative to hotel type of accommodation with similar range of additional services. From 
the rural point of view it is a shame, because these entities have perfect conditions for selling 
more than a stay. On the other hand these farmers are primarily business mans and they are 
using their limited financial sources to competitive offer for wide range of clients. 

Propagation of agritourism and rural tourism product

Suitable form and extent of the promotion is crucial for successful entrepreneur in 
tourism, agritourism and rural tourism as well. It is a best way how to grip potential clients, 
show actual offers and give them an opportunity to comparison with competitors. The main 
goal of propagation is increasing the volume of sales. Benefits from these activities must be 
higher than costs, which are reflected in the process of selecting the promotional activities. 
Last but not least, promotion is just a one part of marketing mix. All other elements of this mix 
have to be properly adjusted and well controlled. An overview of used forms of propagation 
in examined business entities from MPA and PPA shows table 5. 

Tab. 5 Used forms of promotion in the surveyed sample in 2013
MPA 1 MPA 2 MPA 3 MPA 4 PPA 1 PPA 2 PPA 3 PPA 4

Internet • • • • • • • •
Leaflet • • • • •
Flyer • •
Direction board • • • • • • • •
Advertising board • • • • • • • •
Prospectuses • • • • •
Regional press and TV •
Exhibitions •
Source: Internal documentation of agricultural entities, own processing.

At the beginning it is necessary to mention, that from examined agricultural entities no 
one cooperate with some travel agency (domestic or foreign). Agricultural entities from the 
mountain production area (MPA 1, MPA 2 and MPA 3) cooperate at least with the “Tourist 
Information Office”. Used form of promotion in surveyed entities shows table 5. As we can 
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see, all subjects provide own www page for better propagation, where client also can make 
an on-line reservation. All of them also present themselves truth small advertising articles as 
pen, key ring or postcard with logo. They all have an advertising board, especially for 
performance their day offer and they also have a direction board for better orientation of 
potential clients. One on only subject which uses all examined form of propagation is PPA 3. 

Conclusions
According realized research we can conclude, that agritourism and rural tourism in 

Slovakia is still not developed. This type of accommodation is given less on hotels and guest 
houses, the tourist accommodation and holiday cottages are dominated. According to 
diminishing competitiveness of Slovakia in the field of tourism, increasing number of 
accommodation establishments and beds, average utilization of capacities and structure of 
guests, agritourism and rural-tourism managers has to make their decisions in extreme 
turbulent environment. The right combination of marketing mix and high quality product 
(service) is crucial in this business. Clients are challenging and critical. Studied subjects are
under pressure and in order to cope competing operators of hotel type they are trying to 
provide similar complementary services. In result they are losing the spirit of agribusiness, 
connection with the rural nature and farm way of live. The most common are sports and 
recreational services and most expanded are wellness services. Agricultural entities from
mountain production area (MPO) are generally more utilized than entities from potato 
production area (PPO) during every surveyed year. Entities farming in mountain areas had 
maximum utilization of capacities during the main holiday season in summer and winter. On 
the other hand entities from lower attitude have the peak of workload just in the summer. 
One of the main problems of agritourism and rural tourism in Slovakia is the promotion. The 
most used form of promotion in this area is internet. Selected entities most often used 
internet as well prepared www page, but on the other hand they never used to use banner 
advertising or PR articles. 

All selected entities have primarily agricultural production. No one provides specific 
activities as labouring in crop and livestock production (raking hay, collecting berries, animal 
treatment, ect.), treatment of seasonal fruit and vegetable (preserving, jam cooking, ect.) or 
special activities connected with the rural area (fishing, hunting, beekeeping, ect.). We
consider that such special products would be for agritourist and rural tourist entities beneficial 
and could mean competitive advantage. Based on survey realized by Palkechová et al., 
(2014), Slovak consumers are interesting in this kind of special products. 
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Abstract:  
The need of real implementation of corporate social responsibility (CSR) into company's 

strategy is increasing day by day. It is mainly because of the new urgency brought by effects 
of recent financial crisis to the question of what is the real source of competitive advantage in 
a modern business environment. But does the proclaimed CSR strategy real impact on 
customer's buying decision making? How does the Slovak customer percept the CSR 
activities of companies? Are these activities able to be a real source of competitive 
advantage? Is there any leading company which has a potential to be an etalon for CSR 
optimal implementation? These were the questions which formed the reason why we decided 
to realize the survey focused on the comparative analysis of CSR practical application of 
Slovak market subjects and Slovak customer's perceptions. In the paper, we present only the 
survey outcomes relevant to the car brands as a specific analyzed area. We based this part 
of the research on the assumption that Slovak customers are most perceptive on the CSR 
activities of the car brands because of their importance for the national economy and also 
because of the environmental impact of the production in automotive industry which main 
representatives are car brands. So, generalizing the presented results, we are able to 
construct proposals not only for the analyzed car brands but also for other companies on the 
Slovak market. As it was mentioned above, these proposals should serve mainly to build an 
appropriate competitive advantage. The survey was realized by method of standardized 
direct questioning in a statistic sample of 384 respondents, which can be considered relevant 
for the purposes of formulating generally valid conclusions. We mainly found out that the 
majority of respondents is slowly starting to be interested in the area of environmental 
protection, that customers find the activities presented in the field of environment protection 
as largely unrealistic and do not trust to these activities and that the most trusted car brand in 
Slovak conditions is Volkswagen (simultaneously with this brand, respondents most 
frequently record activities aimed at protecting the environment).  

Key words: 
Brand, Car brand, Corporate social responsibility, Customer, Customer's perception. 

Introduction  
Not only scientific literature (Šukalová and Poniščiaková, 2013) but also application 

practise is increasingly focusing the attention on the concept of corporate social 
responsibility, because of its significant impact on organization’s economic and financial 
performance. According to Sen and Bhattacharya (2001) society expects businesses to have 
an obligation to the society in which they are located, to the people they employ, and their 
customers, beyond their traditional bottom-line and narrow shareholder concerns. Musová 
(2012) argues that corporate social responsibility refers to the obligations that companies 
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have to integrate environmental and social parameters into their modus operandi and long-
term development policies. 

So, CSR is a logical consequence of evolving social needs. Existing studies confirm that 
there is a significant correlacion between the implementation of CSR concept and customer's 
perception of companies. For example, according to Ferreira et al. (2010), some studies 
searched to investigate what was the customer’s general attitude towards companies that 
invest in CSR with these main results: 

· CSR influences positively people’s beliefs and attitudes, not only regarding the company 
itself, but also towards its products (Brown and Dacin, 1997), 

· CSR’s impact on buying intention is stronger as greater is the customer’s support to 
social causes in which the company invests (Sen and Bhattacharya, 2001),   

· customer shows preference for buying products from companies that invest in CSR 
(Bhattacharya and Sen, 2004), 

· CSR is more valued when social actions are tied up to the solving of country’s basic 
problems, such as education and health (Serpa and Fourneau, 2007).  

More than this, according to Becker-Olsen and Hill (2005), customer believes that 
companies should engage in social initiatives and that those initiatives would benefit the 
companies. But is there a real causality between implementation of CSR activities and CSR 
perception? How strong is the response in form of CSR awareness and the subsequent 
perception of the company to implemented CSR activities? Which are those activities which 
really stimulate customer loyalty and buying decision? Are those activities perceived by 
customer or do they effect subliminally? These are the questions which forms the base of our 
research and responses on which are very important from the point of view of possibilities for 
financing innovation activities in Slovak Republic (Misankova and Chlebikova, 2013). 

Methodology of research  
The basic research problem was the insufficient implementation of CSR activities by 

Slovak companies. The survey was conducted from January to March 2015. We used a 
standardized method of the direct questioning. As a tool of this survey it was chosen a semi-
structured written questionnaire. A basic set of surveyed respondents was formed of Slovak 
citizens older than 15 years (depending on the size of the basic set, the survey sample was 
384 respondents). That age limit was set as one of the essential prerequisite for autonomous 
decision-shopping, according to a valid Slovak law.  

The composition of the questionnaire was the following: 

· basic information about respondent, 

· attitudes to the CSR activities in general, 

· customer's perception of the CSR activities in general, 

· customer's perception of the CSR activities in response to the set variables. 

Presented paper is focused on the presentation of results in scope of the fourth part of 
the questionnaire structure, where we analyze Slovak customer' perceptions of car brands 
Volkswagen, KIA, Peugeot Citroën. We based this part of the research on the assumption 
that Slovak customers are most perceptive on the CSR activities of the car brands because 
of their importance for the national economy and also because of the environmental impact 
of the production in automotive industry which main representatives are car brands. Using 
this methodology, we try to demonstrate, that in Slovak Republic, customers are not primarily 
influenced by CSR in their buying decision and that it is vital to set an appropriate 
combination of marketing activities to achieve required synergy effect.  

Basic demographic information about the respondents is summarized in table 1. Thanks 
to the chosen statistic sample, we can identify results of realized research as reliable and 
valid. So, research outcomes are widely usable for the needs of theorists and their research 
as well as for managerial practice across all the sectors of Slovak economy. 

553



Tab. 1 Demographic characteristics of respondents 

Characteristics Possibilities Respondents in % 
Number of 

respondents 

gender 
male 47 182 

female 53 202 

age 

18-26 17 65 

27-35 19 75 

36-62 48 183 

62 and more 16 61 

education 

primary 0 0 

secondary without 
baccalaureate 

4 15 

secondary with 
baccalaureate 

31 93 

university (I. degree) 24 119 

university (II. degree) 35 134 

university (III. degree) 6 23 

social status 

pensioner 16 62 

unemployed 6 23 

sole trader 15 57 

student 25 95 

employed 38 147 

average net 
monthly income 
per household 

less than 500 EUR 17 65 

500-1000 EUR 52 200 

1000-1500 EUR 20 77 

more than 1500 EUR 11 42 
 

According to mentioned in connection with the theoretical approaches cited above and 
results of our own research dedicated to the analysis of green marketing perspectives as a 
tool of achieving competitive advantage in automotive transport (Krizanova, et al., 2013), the 
main hypotheses of presented research were set: 

· Hypothesis H1: Majority of respondents perceive green marketing as the most important 
field of CSR.  

· Hypothesis H2: Majority of respondents do not trust in communicated CSR message. 

· Hypothesis H3: Majority of respondents perceive CSR activities most intensively in the 
case of brands typical by rational buying decision. 

These hypotheses are internally distinguished between: 

· Statistical hypothesis (H0) - usually known as a null hypothesis (it expresses almost 
always that the variables of interest are not in relationship), 

· Research hypothesis (H1) - usually known as an alternative hypothesis which is opposite 
to the formulated statistical hypotheses (this hypothesis reflects the existing relationship 
between the variables of interest, most statistical tests are based on their confirmation). 

In context of formulated hypotheses and their testing methods, we consider as 
appropriate to explain how the "majority" was quantified. We refer to Nadányiová and 
Kramárová (2013). According to their approach, the majority can be considered more than 
50% of the analyzed trait occurrence. 
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Hypotheses were tested using binomial test which uses the binomial distribution to 
decide if the outcome of an experiment in which we count the number of times one of two 
alternatives has occurred. 

Hypothesis verification 

The verification of hypothesis was based on the binominal test usage. This test served to 
reject or accept the so called null hypothesis H0. 

Hypothesis H1 

· Hypothesis H0: Majority of respondents do not perceive green marketing as the most 
important field of CSR. 

· Hypothesis H1: Majority of respondents perceive green marketing as the most important 
field of CSR. 

The critical testing characteristic was calculated through the Microsoft Excel, using the 
function NORMINV (0,05; 0; 1). The resulting value was -1,245 (tk). To accept the null 
hypothesis (H0) which is the object of verification, the “t” value has to be minor than “tk” value. 
As the “tk” value is minor than “t” value (8,453 > -1,245), the null hypothesis (H0) is rejected 
and we accept the alternative hypothesis (H1) at the significance level of 0,05.  

Thus, we can conclude that green marketing is perceived as the most important field of 
CSR by the majority of respondents. 

Hypothesis H2 

· Hypothesis H0: Majority of respondents do not trust in communicated CSR message. 

· Hypothesis H1: Majority of respondents trust in communicated CSR message. 

The critical testing characteristic was calculated through the Microsoft Excel, using the 
function NORMINV (0,05; 0; 1). The resulting value was -1,23 (tk). To accept the null 
hypothesis (H0) which is the object of verification, the “t” value has to be minor than “tk” value. 
As the “tk” value is more than “t” value (-1,874<-1,23), the null hypothesis (H0) is accepted at 
the significance level of 0,05.  

Thus, we can conclude that according to majority of respondents, communication of 
CSR is not effective, because they do not trust in presented message. 

Hypothesis H3 

· Hypothesis H0: Majority of respondents do not perceive CSR activities most intensively in 
the case of brands typical by rational buying decision. 

· Hypothesis H1: Majority of respondents perceive CSR activities most intensively in the 
case of brands typical by rational buying decision. 

The critical testing characteristic was calculated through the Microsoft Excel, using the 
function NORMINV (0,05; 0; 1). The resulting value was -1,489 (tk). To accept the null 
hypothesis (H0) which is the object of verification, the “t” value has to be minor than “tk” value. 
As the “tk” value is minor than “t” value (5,232 > -1,489), the null hypothesis (H0) is rejected 
and we accept the alternative hypothesis (H1) at the significance level of 0,05.  

Thus, we can conclude that the effectiveness of CSR activities implementation is bigger 
in case of brands typical by their rational buying decision character, because majority of 
respondents perceive them as the most intense. 

All these findings form basis of the selective car brands analysis importance. The 
reasons are the following: 

· As we can identify car brands as brands typical by rational buying decision, we can 
analyze why they are perceived by this way and subsequently formulate adequate 
recommendations arising from this analysis for other brands. 
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· As we can identify car brands as brands highly valuated by their customers, we can 
detect the characteristic features of their communication activities dedicated to CSR and 
than avoid from future possible mistakes. 

· As we can identify car brands as brands associated with environmental problems, we 
have an ideal opportunity to review their green marketing activities perceived by Slovak 
customers as the most important field of CSR.  

In accordance with mentioned, we focus not only on respond the questions outlined in 
the introduction of this paper, but also to provide basic informational material for later 
researches in this field. 

Results and discussion  
Because of specified range of paper, we present only obtained results which correspond 

to the defined reasons of car brands analysis importance. Because of the identified 
importance of CSR activities dedicated to the protection of environment, we are focusing on 
green marketing activities analysis in scope of CSR activities and their perception by Slovak 
customers. 

As it is visible in the picture 1, majority of respondents (56%) define themselves in 
general as so called “sprouts” customers. We can define this type of customers as 
environmental "fence sitters" who buy green only if it meets their needs and without 
willingness to spend more in comparison with “not green” product. Also important is that 36% 
of respondents define themselves as so called “greenback greens”. It means that they do not 
have time to be completely green and not likely to give up comfort and convenience for the 
environment, but they are willing to buy green products. 

This information leads us to concentrate on product policy and functional features of 
product and the need of communicate primarily real benefits of green products, not only to 
emphasize the communication policy on image factors and subsequent trying to create 
consumer's preferences on their effort to being a member of a specific social group. For 
example, this means that the involvement of celebrity into the communication campaign 
connected with CSR activities will have not required effectiveness. 
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3% 1%
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Pic. 1 Categorization of respondents according to their attitudes 
With regard to car brands, there is also very important, that 84% of respondents believe 

that purchase of “green car” is a way how to positively affect the environment. This attitude 
indicates that car brands are really good practical example for CSR activities implementation 
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in specific conditions of Slovak Republic. But on the other hand, 47% of respondents 
perceive green marketing activities as formal (only according to 23% these are real and 30% 
means that it depends on the brand). So, the divergence between ideal situation (customer is 
convinced of real environmental benefits while respecting desired functional properties) and 
reality (customer perceive green marketing activities, but at the same time he considers them 
as only formal without real influence on the environment) is visible. This indicates, that we 
should apply selective approach to the car brands when taking them as an etalon for future 
CSR practise, because as follows from respondent self characterization and corresponding 
text above, the CSR concept is effective only if customer really believes in functional features 
of product and it is not so in the case of all car brands (shown in picture 2). 
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Pic. 2 Categorization of respondents according to their attitudes 
Among analyzed car brands, there are green marketing activities mostly perceived in 

connection with KIA (45%), regardless of the perception of their formal or real character 
(36% in case of Volkswagen and 19% in case of Peugeot Citroën).  

Structure of perceived green marketing aspects across policies, is shown in picture 3. 
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Pic. 3 Structure of perceived green marketing aspects 
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Mostly perceived green marketing activities are in the scope of product policy 
(environmental impact of production and product usage). On the other hand, communication 
based on green marketing activities is perceived only by less than 5% of respondents in the 
case of each analysed brand. According to our opinion, the reason of this could consist in 
respondent's insufficient terminological distinction. When we sum the rest of analysed 
activities which could be perceived as communicational (investment in environmental 
activities in region and awards received for environment protection), the result is comparable 
with the impact of product policy on respondent's perceptions.  

The importance of this finding consists in the need of intensifying communication 
activities about environmental impact of production and product usage, because these are 
really perceived as a source of competitive advantage in specific conditions of Slovak 
Republic.  

Among perceived communication activities, the main activity is TV advertisement (more 
than 50 % in case of all analysed brands. It is also very important, that web page is second 
most perceived activity, because this indicates that customer is actively looking for 
information about the brand and that prognostically, the influence of traditional 
communication activities will be lower. So, the brand manager should focus their effort to the 
viral marketing and word of mouth activities as progress communication activities. 

In more detail, the responds on the answer “Which are main sources of information 
about green marketing activities?” are shown in picture 4. 
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Pic. 4 Sources of information about green marketing activities 

In picture 4, there is shown how respondents precept the sufficiency of implemented 
communication activities in scope of green marketing. It is obvious, that respondents percept 
implemented activities as insufficient in general. Volkswagen is car brand which 
communication is perceived as most sufficient. This is why this brand should be an etalon 
other brands which implement green marketing conception in specific conditions of Slovak 
Republic. But there are some important limiting factors. Besides specific character of car 
brand production and demand and specific perceptions, habits and relevant psychographic 
factors of Slovak customers, these factors are declining influence of traditional marketing 
activities and increasing influence of word of mouth marketing and viral marketing activities. 

But in this scope, another important finding is that more than 50% of respondents 
evaluate implemented communication policy as insufficient in case of all analysed brands 
and more than 20% have no opinion about this. That means that although the Volkswagen 
communication policy can be taken as etalon (its communication policy is evaluated as 
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sufficient by 23% of respondents), also its communication activities should be more intensive 
and there is an appropriate space for its optimization. 

Conclusions 
Presented paper summarizes results of realized questionnaire survey focused on Slovak 

customer's perceptions of car brand's green marketing activities. The reason of such survey 
realization was the increasing need of real implementation of corporate social responsibility 
into company's strategy. This need is caused mainly because of the new urgency brought by 
effects of recent financial crisis to the question of what is the real source of competitive 
advantage in a modern business environment. We mainly found out that the majority of 
respondents are slowly starting to be interested in the area of environmental protection (this 
could be reason why green marketing is perceived as the most important field of CSR) and 
that customers find the activities presented in the field of environment protection as largely 
unrealistic and do not trust to these activities. As we also found out that the effectiveness of 
CSR activities implementation is bigger in case of brands typical by their rational buying 
decision character, we focused on exemplary car brand analysis in more detail. According to 
obtained results, the most trusted car brand in Slovak conditions is Volkswagen (respondents 
most frequently record green marketing activities in connection to this brand and also its 
communication activities are perceived positively by respondents). So this brand can be used 
as etalon for green marketing activities of other brands in specific conditions of Slovak 
Republic respecting detected limiting factors. These limiting factors are specific character of 
car brand production and demand, specific perceptions, habits and relevant psychographic 
factors, declining influence of traditional marketing activities and increasing influence of word 
of mouth marketing and viral marketing activities.  
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Abstract

The extensive resource use in agriculture caused for land degradation in the Khorezm region of 

Uzbekistan. Khorezm region is very vulnerable to land degradation because of high contribution 

of agricultural output in regional GDP, high contribution of agricultural employment and rural 

population. Land degradation have been a crucial factor, causing for decline in rural living 

standards and regional development. The objectives of this research work is economic 

assessment of land degradation costs for raising awareness among the general public and the 

government and for adoption of conservation technologies which can help to reduce land 

degradation. Partial valuation method was used to assess land degradation costs. Moreover, 

were elaborated several recommendations for policy makers to solve land degradation 

problems and achieve sustainable agriculture in the region.

Keywords: land degradation, regional development, economic assessment, partial valuation,

sustainable agriculture

Introduction

Uzbekistan covers an area of 447.4 thousand km2, about 10% of which is used for crop 

production, the population in 2012 at about 30 million people, is the largest among the Central 

Asia Countries (UzStat, 2012). Uzbekistan is an agrarian country, and agriculture is important in 

terms of employment, rural livelihoods, food security and self-sustainability. The sector gives 

17% of GDP, around 20% country`s currency earnings and job places for one third of the labour 

forces in the country. Moreover, agricultural sector satisfies 90% population`s food demand. In 

spite of gradual reducing its contribution in GDP after industrialization policy, agriculture still 

plays an important role in sustainable socio-economic development of the country. With 

agriculture directly connected many industrial sectors of the economy, like chemical, machinery, 

1 Department of Economic Policy, Faculty of Economics and Management, Slovak University of 
Agriculture in Nitra, Tr. Hlinku 2, Nitra 949 76, Slovakia; e-mail: kudrat.nurmetov@gmail.com
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textile and food processing. According to Rudenko (2008) the processing of local agricultural 

production gives 35-40% of all industrial output in Uzbekistan or about 8% of GDP. 

Unfortunately, after two decades of reforms one of the main problems in agriculture, i.e. 

degradation of agricultural lands has not solved yet. Inefficient land and water resources use 

practices, extensive agricultural methods became main reasons for land degradation in the Aral 

Sea basin. Uzbekistan with its largest irrigated area (4.3 million ha), the largest rural population 

(about 18 million) and the highest population density (about 49.6 person/km2) is more 

vulnerable to land degradation. Reportedly, about 885,000 ha are marginal, and up to 53% of 

annual crops (Djanibekov et al., 2012). Decreasing of land productivity has been a crucial 

factor, causing a decline in rural living standards in the region. These indicate to the significance 

of activities to prevent land degradation and achieving sustainability, life safety and food 

security. 

Especially, the land degradation is main problems for Khorezm, which located at the end of the 

Amu Darya river and regularly suffers from water scarcity. Moreover, the economy of the region 

heavily depends on irrigated agriculture. Agriculture in Khorezm contributes to more than 50% 

of regional income and provides about 98% of hard cash revenues (Rudenko et al., 2009). 

Land degradation posses other production constraints such as low fertility, low water holding 

capacity, formation of crusts, which impede seed germination and root penetration. The 

secondary salinization of the irrigated soils due to inefficient irrigation system is the main type of 

land degradation in the regions. Inefficient water use and planting water-intensive crops also 

caused for increasing land degradation. For example, cotton was almost 64% over-irrigated 

compared to the recommended amounts, despite its comparatively low area share (about 10%), 

rice production consumed almost 30% of the total crop water use, and its per-hectare water use 

was four to six times higher than that of other crops (Bekchanov et al., 2012). The overuse of 

water resources, mainly at the beginning of canals causes water scarcity at the end of the 

canals. Continuous water scarcity in these areas leads to desertification of agricultural lands. 

This combined with the soil salinization and waterlogging cause substantial land degradation in 

Khorezm's. The estimates of Tischbien et al (2013) indicate that the quality of soil decreased by 

about 30% during the last three decades and the yield of cotton dropped by about 20% over the 

same period. 

To conduct an economic assessment of land degradation and solve of this problem is very 

important for sustainable development of Khorezm. The main solution for prevention of 

agricultural land degradation is efficient use of land and water resources via implementation of 

resource conservation technologies and innovative approaches. Assessment of land 
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degradation costs can approve the efficiency and significance of new approaches against to 

land degradation. 

Methods and materials

Estimating the true economic value of land may not be easy, because of majority of services 

which provides land (ELD Initiative, 2013). According to the MEA (2005) “the full costs of the 

loss and degradation of these ecosystem services are difficult to measure, but the available 

evidence demonstrates that they are substantial and growing”. In research work were used 

partial valuation method that based on Total Economic Value (TEV) of land and land based 

ecosystem services. This valuation method was presented by Hein and de Groot (2007) in 

“Environmental Economics Tool Kit”. Partial valuation is an economic valuation of only one or a 

limited set of environmental benefits. The current valuation can be used for situations in which 

only a few environmental services supply the large majority of benefits to society. In terms of 

assessing land degradation, it can be used to compare the key benefits provided by a degraded 

and a non-degraded system, or a sustainably and a non-sustainably managed ecosystem. 

Production loss approaches 

Land degradation directly influences to agricultural productivity and become reason income loss 

by agricultural producers. Productivity losses measured as the losses in agricultural income. For 

instance, soil erosion will cause agricultural yields and farmers` income to decrease. The cost of 

land degradation is estimated using production models that link levels of land degradation with 

quantities of agricultural outputs.  The equation (1) will help to calculate production loss (Ploss)

due to land quality decline in the irrigated land area. 

Ploss = Bpoints x Hper point x Acrop land (1)

where: Bpoints – number of bonitet points that shows the level of land quality; Hper point – harvest for 

per point of bonitet in a hectare; Acrop land – land area for particular crop.

The equation (2) calculated the land degradation costs (LDproduction decrease) based on market 

prices for different level, i.e. farm fields and regional level.

LDproduction decrease =  Ploss x Pcrop (2)

where: LDproduction decrease - land degradation costs, production loss (Ploss) due to land quality 

decline; Pcrop – price of the agricultural crop in the market.

Mitigation cost approach 

Mitigation cost approach will allow to calculate the cost, which spent for mitigating to changes. 

In the Khorezm region of Uzbekistan the main reason for degradation of agricultural lands is 

secondary soil salinization. To decrease the impact of soil salinization into yields every year 
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requires to carry out leaching process to wash up salt from the topsoil. To calculate mitigation 

costs against land degradation impact we will use the following formulas: 

Wleaching total = Wfield + (Wfield *econveyance) (3)

where: Wleaching total – total water withdrawal for leaching of crop fields; Wfield - water application 

for leaching in the field level; econveyance – conveyance efficiency of the irrigation canals.

Based on calculation from equation (3) it will be possible to evaluate mitigation costs (Mcost), and 

the following equation will be used: 

Mcost = Wleaching total  x  Cwater supply x  Acrop land (4)

Where: Cwater supply - water supply costs by water Management Organizations, Acrop land –

agricultural crop area for leaching activities. 

LDc – land degradations cost for Khorezm that includes production loss and mitigation cost to 

prevent the effect of the land degradation.

Data

Soil fertility indicator, the so-called bonitet level of the soil determines the volume of agricultural 

products, which must be delivered by farms to government under the state procurement system. 

The current indicator is used to identify the potential yield for a given soil type, which is 

determined using a 100-point scale (FAO, 2003). The bonitet score uses by MAWR to define 

the amount of cotton and wheat that needs to be delivered. The highest fertile soil gives a score 

100, and the maximum yield can be obtained from this soil under conditions where all inputs are

utilized according to recommended watering and fertilizing practices.

Table 1 shows that about half of the cotton and wheat fields have bonitet score 51-60 scores, 

and it estimated as an “average”. Respectively, about 3 and 7% of cotton and wheat crops in

Khorezm cultivated in the fields with bonitet score 71-80, which estimated as a “good”. 

Unfortunately, the share of cotton and wheat fields which belong to “very good” soil fertility class 

are very low – respectively 0.003 and 0.1%. There is no land in Khorezm with the maximum 

bonitet class. The current data were used for calculation of land degradation costs in Khorezm, 

Uzbekistan. 

Table 1. Classification of land area under cotton and wheat crops in Khorezm

Bonitet 
class

Soil fertility class
Cotton,

Ha
in % 

Wheat,
ha

in % 

0-10 unsuitable for crop 0 0 0 0

11-20 very low 0 0 0 0

21-30 Low 652 0.6 178 0.6

31-40 Poor 4,500 4.5 919 2.9

41-50 lower than average 20,601 20.5 4,276 13.7
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51-60 Average 49,754 49.4 14,728 47.0

61-70 higher than average 22,312 22.2 8,969 28.6

71-80 Good 2,848 2.8 2,208 7.1

81-90 very good 3 0.003 38 0.1

91-100 Highest 0 0 0 0

Total 100,670 100 31,316 100

Source: MAWR, 2010 (Own work)

According to data from MAWR, the yield for per point of bonitet in the condition of Khorezm is 

0.04 t/ha for cotton and 0.06 t/ha for wheat. Based on this indicator was calculated per ha crops 

yield for each bonitet class (Table 2). Each class divided by 10 scores, and that`s why defined 

maximum, minimum and average crop yield per ha. 

Table 2. Crop yields for per ha based on soil bonitet classes, Khorezm

Bonitet 
class

Cotton yield loss, t Wheat yield loss, t

max Min average Max min average

0-10 4.0 3.6 3.8 6.0 5.4 5.7

11-20 3.6 3.2 3.4 5.3 4.8 5.1

21-30 3.2 2.8 3.0 4.7 4.2 4.5

31-40 2.8 2.4 2.6 4.1 3.6 3.9

41-50 2.4 2.0 2.2 3.5 3.0 3.3

51-60 2.0 1.6 1.8 2.9 2.4 2.7

61-70 1.6 1.2 1.4 2.3 1.8 2.1

71-80 1.2 0.8 1.0 1.7 1.2 1.5

81-90 0.8 0.4 0.6 1.1 0.6 0.9

91-100 0.4 0.0 0.2 0.5 0.0 0.3

Source. Own calculation based on manual by MAWR 

Crop pattern, yields, product prices and water consumption

Calculation of land degradation costs usually requires several data related to agricultural 

production chain (Table 3). Crop pattern data of Khorezm shows that cotton and wheat cover 

about 70% of all cultivated areas in the region. Private farms produce these crops in the 

framework of the state procurement system. Cotton has only state prices, and wheat has 2 

prices – state and free market prices. Water consumption norms by MAWR for agricultural crops 

under condition of Khorezm can be used for calculation costs for leaching processes in saline 

fields and water use efficiency. Crop prices based on own survey data, and data from MAWR.      

Table 3. Main data for agricultural products, 2012
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Name of crops
Crop area, 

1000 ha

Water 
norm per 

ha, m3

Crop yield, 
centner/ha

Price of 
product, 
USD/kg

Wheat 48.0 5,651.0 43.7 0.47

Cotton 106.6 5,611.4 24.5 0.43

Source: MAWR, 2012

Results

Production losses as an impact of land degradation

While calculating of the agricultural yields, which lost from land degradation based on equation 

(1) the volume of lost harvest divided into 3 categories: maximum, minimum and average. 

Because, the bonitet divides into classes in every 10 scores. In other words, in each class there 

are 10 bonitet scores. In calculation of land degradation costs were used the average lost 

harvest. 

Calculation shows that average yield loss in Khorezm for cotton can be about 181 thousand 

tons per year. The current annual cotton production in Khorezm is about 260 thousand tons, it 

means every year about average 31% of cotton losses due to land degradation. The average 

regional wheat loss is about 80 thousand tons per year or 40% of the annual wheat harvest of 

the Khorezm region.           

Table 4. Agricultural yield loss for different classes of land quality in Khorezm

Bonitet 
class

Cotton yield loss, t Wheat yield loss, t

Max Min average max min Average

0-10             -                 -                 -                -                 -                 -     
11-20             -                 -                 -                -                 -                 -     

21-30
        

2,060   
        

1,826           1,943            844   
          

748             796   

31-40
      

12,420   
      

10,800         11,610   
       

3,805   
       

3,308          3,557   

41-50
      

48,618   
      

41,202         44,910   
     

15,137   
      

12,828         13,983   

51-60
      

97,518   
      

79,606         88,562   
     

43,300   
      

35,347         39,324   

61-70
      

34,807   
      

26,774         30,791   
     

20,987   
      

16,144         18,566   

71-80
        

3,304   
        

2,278           2,791   
       

3,842   
       

2,650          3,246   

81-90
              

2   
              

1                 2              43   
            

23               33   

91-100             -                 -                 -                -                 -                 -     

Total
   

198,729   
   

162,488   
180,609       87,958       71,048       79,503   
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Source: Own calculations

Based on yield loss from Table 4, were estimated production or income loss due to declining 

soil quality (Table 5). Analysis shows that average annual income loss for cotton is about USD 

77 million and for wheat USD 38 million. Total income loss for Khorezm in cotton and wheat 

production due to land degradation can reach USD 115 million per year.         

Table 5 Income losses for different classes of land quality, 1000 USD

Bonitet 
class

Cotton production loss Wheat production loss

max Min average max Min Average

0-10               -                   -                    -                  -                  -                  -     

11-20               -                   -                    -                  -                  -                  -     

21-30
         

878.2   
         

778.2   
          

828.2   
        399.2   

         
353.8   

         
376.5   

31-40
       

5,294.1   
       

4,603.6   
       

4,948.9   
      

1,800.4   
      

1,565.5   
      

1,682.9   

41-50
     

20,724.1   
     

17,562.8   
      

19,143.4   
      

7,162.8   
      

6,070.2   
      

6,616.5   

51-60
     

41,568.0   
     

33,933.0   
      

37,750.5   
    

20,489.7   
    

16,726.3   
    

18,608.0   

61-70
     

14,836.7   
     

11,412.9   
      

13,124.8   
      

9,931.3   
      

7,639.4   
      

8,785.4   

71-80
       

1,408.2   
         

971.2   
       

1,189.7   
      

1,818.0   
      

1,253.8   
      

1,535.9   

81-90
             

1.0   
             

0.5   
             0.7             20.5             10.8             15.6   

91-100               -                   -                    -                  -                  -                  -     

Total    84,710.3      69,262.1       76,986.2   41,621.9      33,619.8      37,620.9   

Source: Own calculation

Mitigation costs of land degradation

Agricultural land area in the Khorezm region is affected from secondary salinization. Every year 

before starting cropping season or after the end of the harvesting season, farmers conduct 

leaching of soil salts. It’s important to indicate that water use for leaching per ha exceeds than 

official norms. The main reason related to low efficiencies of water conveyance and water 

application at the field level. 

Leaching of salinized agricultural lands can be example for mitigation activities to prevent land 

degradation processes. During the calculation of mitigation costs were used equations (3) and 

(4). Calculation results show that government annually spends USD 2.2 million for leaching 

activities in cotton and wheat areas of Khorezm (Table 6). 
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Table 6. Mitigation costs for land degradation in Khorezm

Indicators
Per hectare For Khorezm

Total
Cotton Wheat Cotton Wheat

Field level water application, 1000 
m3

3.6 2.4
   
362,412   

75,158     
437,570   

Water conveyance loss, 1000 m3

1.6 1.1
   
163,085   

   
33,821   

    
196,907   

Total water for leaching, 1000 m3

5.2 3.5 525497 108980
    
634,477   

Mitigation costs for leaching, 1000 
USD

   
0.018   

   
0.012   

       
1,839   

       
381   

        
2,221   

Source: Own calculation

Assessment of full land degradation costs is very difficult, mostly due to lack of necessary data 

and complicated management system in the region. That`s why the economic assessment of 

land degradation costs in Khorezm was based on partial valuation, and for the calculation the 

production loss and mitigation cost approaches were used. Primary calculations show that land 

degradation costs in Khorezm can reach to USD 117 million. It`s enough high numbers as 

comparing to GAO and GRP of the region. Land degradation costs might be equal to about 17% 

of GAO and 8.5% of GRP.

Conclusion 

Reducing of land degradation in Uzbekistan is very important for achieving agricultural 

sustainability and rural population livelihood. This problem affects to region through low 

agricultural productivity, higher food prices, potential conflicts and forced migration, and through 

the lower provision of global ecosystem services. The negative effects of land degradation to 

the socio-economic development and environmental sustainability argue the significance of 

research in this area. Assessment of land degradation costs in the Khorezm region shows the 

significant losses in the GDP of the regions. In our research partial assessment of land 

degradation was selected based on data availability, financing, time and other important 

facilities for the assessment process. It indicates to importance of actions against land 

degradation and land productivity losses. These actions are related with increasing of land and 

water resources use efficiency in the agricultural sector. Because, inefficient water use in all 

levels of the system causes to soil salinization and waterlogging, which significantly decrease 

the agricultural crop yields. Moreover, during the last decades the water resources have 

become very scarce in the region and declining availability of water in the future due to 

increasing of water demand in upstream regions. Khorezm, with its extensive agricultural sector 

is vulnerable to uncertain water supplies, and its further consequences might be very

catastrophic for its economy, environment and population. 
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Economic assessment of land degradation will become an excellent signal for policy makers to 

prevent socio-economic and environmental problems. This signal can positively impact on 

decision-making processes of policy-makers and in turn supports more optimal land and water 

management practices. Economic assessment of land degradation and based on research 

results will provide the improving overall welfare of the region via increasing natural use 

efficiency and agricultural productivity. 
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Price linkages between biofuels and food commodities

Zuzana Lajdová1,
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Peter Bielik1,

Abstract:
The paper focuses on the price linkages between biofuel prices and food commodity 

prices. First generation biofuels is derived from food and feed crops and are able to replace 
conventional diesel (biodiesel) and petrol (bioethanol) as transport fuels. The Organisation 
for Economic Co-operation and Development (OECD) estimates that current and proposed 
measures to promote biofuels in the EU and the US in the medium term increase average 
wheat prices by 8%, corn 10% and vegetable oil by 33%. The goal of the paper is to 
investigate long run relationship between biofuel prices and food commodity prices in US. 
Time series econometrics is used to investigate the price linkages between biofuels and 
selected agricultural commodities (corn, soybean) and methodological approach called 
Vector Error Correction model (VECM) confirmed long-term co-integration between the time 
series.

Key words: 
biofuel, cointegration, ethanol, price

Introduction

The choice of which crops to use for biofuels production depends on the following 
factors: what has been traditionally grown, which crops are suitable for the climate, and the 
technologies available for converting crops into fuel. These factors place constraints on how 
much and what type of biofuels can be produced. Corn and soybean oil account for over 
90% of biofuels production in the United States (Baier et al., 2009). In the EU, wheat, barely, 
corn, and rye account for 70%, 15%, 10%, and 5% of ethanol production, while rapeseed 
(79%), soybean (18%) and sunflower (3%) are used for biodiesel production. The United 
States has emerged as the largest biofuel producer in the world since the U.S. government 
launched the Renewable Fuel Standard program under the Energy Policy Act in 20052 (Kafle 
and Pullabhotla, 2014). Biofuels as alternative fuels become of interest after the oil crisis of 
the 1970s and their production has increased constantly worldwide over the last years also 
due to the increased interest in climate and environmental issues. Kristoufek et al. (2012) 
state that government policies (mandates, targets, subsidies) are the main drivers of this 
growth in biofuels production; however the global food crisis in 2007-08 led many 
government to reconsider the steps towards its biofuels policy.

Increased demand for food commodities and large land use changes which reduced 
suppliers of wheat and crops competing with food commodities used for biofuels are the 
results of the increase in biofuels production. Higher oil prices are the driving force for the 

                                                           
1 University of Agriculture in Nitra, Faculty of Economics and Management, Tr. A. Hlinku 2, 949 76 
Nitra, Slovakia; zuzana.lajdova@gmail.com /phone: 00421905930739, kapustaspu@gmail.com/ 
phone:00421948900322,  peter.bielik@uniag.sk/ phone: 00421903261085
2 The legislation set a target of 7.5 billion gallons of renewable fuels to be used by 2012. Since then, a new 
“Energy Independence and Security Act 2007” has been agreed. The new act requires 15 billion gallons fuel 
ethanol by 2015 and 36 billion gallons fuel ethanol by 2022.(DEFRA, 2008)
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production of biofuels and stimulate political support for biofuels production (Gorter, 2015).  
Therefore, the debate on links between biofuels and food prices within the research and 
scientific community is still very active and HLPE report (2013) points out that it is necessary 
to consider the existence (or not) of possible substitutions either at the demand or at the 
supply level, in the biofuel feedstock markets and in the food market, that are in competition 
with them, in order to analyse price effects of biofuels. Additionally, the report stated that in 
the last few years of short term (since 2004) biofuels did play an important role in case of 
commodity food price increase; however, it is still dispute to consider the biofuels as the most 
important contributor. The paper demonstrated that the important role of biofuels is mainly 
due to difficulty of the recent growth in total supply to keep up with the growth in total 
demand, including the biofuel component and furthermore because of rise in oil prices 
translating to food prices via biofuel production capacities, as the latter created an 
opportunity gain for key food (corn, oilseeds, sugar). The production of biofuel has affected 
the relationship between food and crude oil prices and high crude oil prices and biofuel 
production are boosting the price of many food commodities according to Bracco (2014).
Gerber, N. et al. (2008) say that the increasing demand for feedstock from the biofuel sector 
is one among several factors (e.g. poor harvest, the structural change in food demand, 
population growth, high oil prices, etc.) that had impact on agricultural prices. The study by 
Zilberman, D. et al. (2013) summarizes that biofuel prices are increasing with both fuels and
food prices, but it also shows that changes in biofuel prices have little impact on food prices. 
The authors argue that this last result does not imply that the introduction of biofuel has 
minimal impacts on the price of food but that the time-series analysis of the relationship 
between food and fuel prices cannot fully capture the impact of biofuel on food prices. The 
results from Kafle and Pullabhotla (2014) indicate that ethanol prices does not Granger 
cause corn price in the 1989-2008 sample, but it does when the extended sample is 
considered. However, the results of Bastianin et al. (2013) show that ethanol price does not 
seem to be the long-run driving force for the price of field crops and cattle. They conclude 
that there is no evidence in favour of "Food versus Fuel" debate that food price inflation is 
primarily due to the ethanol production boom in the U.S. Additionally, Rajcaniova and 
Pokrivcak (2011) analyse the statistical relationship between fuel (oil and bioethanol) and 
selected prices (maize, wheat and sugar) and find out that time series are not cointegrated in 
the period 2005 - first half of 2008, however, a long run relationship among variables is
confirmed in the later period (second half of 2008 -2010) in Germany. Ajanovic (2011)
investigates the impact of biofuel production on the development of agricultural commodity 
prices and concludes that no significant impact of biofuels production on prices can be 
observed. Kristoufek et al. (2012) analyse the relationship between the prices of biodiesel, 
ethanol and related fuels and agricultural commodities and find that in short-term, both 
ethanol and biodiesel are very weakly connected with the other commodities. Cabrera and 
Schulz (2013) conclude that biodiesel does not influence rapeseed and crude oil price levels
in the short run and weakly influence rapeseed in the long run. Moreover, the research by 
Zhang et al. (2009) show that there are no long-run relations among fuel (ethanol, oil and 
gasoline) and agricultural commodity (corn and soybean) prices. The study by Serra et al. 
(2011) find that the ethanol prices are positively related to both sugar and oil prices in 
equilibrium with the direction of the volatility from the oil and sugar markets to ethanol 
markets with minimal transfer in the opposite direction. 

Materials and Methods

The aim of the paper is to explore the relationship between biofuels and selected 
agricultural commodities in the United States. Average monthly retail biofuel prices (ethanol 
E85 and biodiesel B20) in Dollars per GGE and agricultural commodity prices (corn, 
soybean) in United States were collected for the period 2001-2015. The data was taken from 
the U.S. Department of Energy and Dep. of Agricultural and Applied Economics available at 
http://future.aae.wisc.edu/. For the testing we used ethanol available as E85 that can be 
used in flexible fuel vehicles and refers to high-level ethanol-gasoline blends containing 51%-
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83% ethanol depending on geography and season and B20 (20% biodiesel, 80% petroleum 
diesel) that is the most common biodiesel blend in the United States. The logarithmic 
transformations of data were taken due to the fact that using logarithmic prices facilitates 
interpretation of results since coefficients correspond to percentage changes, thus can be 
interpreted as price elasticity (Serra et al., 2011; Cabrera and Schulz, 2013). The following 
hypothesis is formalized and reviewed in order to fulfil the main aim: 1) There is an evidence 
of a long run relationship between biofuel prices and food commodity prices. 

The following procedure was used in order to test the formalized hypothesis. Firstly 
Augmented Dickey Fuller (ADF) test was employed for testing the presence of a unit root test 
in the selected price series. The ADF test tests the null hypothesis of a unit root process 
against the alternative of a stationary process (Cabrera and Schulz, 2013). If a series is non-
stationary, it means that it has a unit root or is integrated of order d, and it should be 
transformed to some stationary time series, if possible (Bracco, 2014). Then the Johansen 
test which is one of the most common methods of cointegration analysis was performed to 
find cointegrating vectors between the series. Johansen (1991) defines two different test 
statistics for co-integration under his method: the Trace Test and the Maximum Eigenvalue 
Test. The Trace test is a joint test that tests the null hypothesis of no co-integration (H0: r = 
0) against the alternative hypothesis of co-integration (H1: r > 0). The Maximum Eigenvalue 
test conducts tests on each eigenvalue separately. It tests the null hypothesis that the 
number of co-integrating vectors is equal to r against the alternative of r+1 co-integrating 
vectors.

            1)

          2) 

 

r = number of co-integrating vectors under the null

i= estimated i

Additionally, methodological approach called Vector Error Correction model (VECM) is 
applied for the co-integrated variables. The VECM is computed in order to find out whether 
changes in biofuel prices have impact on food prices. Moreover this approach allows 
distinguishing between short run and long run causality. The vector error correction model 
can lead to a better understanding of the nature of any non-stationarity among different 
component series and to identify equilibrium or a long run relationship among variables. The
weak exogeneity approach is also carried out due to detecting long-run causality. The 

-run and the short-

show the speed of adjustment. The short-run relationships can be identified by testing the 
rmation on the long-run 

structure (Bracco, 2014). According to Balcombe and Rapsomanikis (2006) the strong 
exogeneity of a given variable requires that the variable is weakly exogenous and, in 
addition, is not Granger-caused by the other variables. Finally, several diagnostic tests (test 
of normality, autocorrelation and heteroscedasticity) were computed to examine the validity 
and reliability of the VEC model. 

Results and Discussion

Ethanol made from corn and biodiesel made from waste grease and soybean oil are 
two biofuels produced and consumed in United States. Babcock (2011) explains that rapidly 
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growth of ethanol production over time has caused that the price impacts also have grown
over time, meaning that if ethanol production had been fixed at 2004 levels, corn prices in 
2009 would have been more than 20% lower than they were. His research points out that the 
contribution of ethanol subsidies to maize price increases has been small, reaching a 
maximum of 13% in 2007. However, market-based expansion of ethanol contributed about 
50% to the difference in maize prices during the period 2004 –2009. He concludes that the 
impact of US biofuel policies is much lower and US biofuel subsidies are not the main driver 
of crop prices. Additionally, the expansion of ethanol increases corn prices; however, it is 
wrong to attribute all of the increase in corn prices (since 2004 or 2005) to ethanol. Baier et 
al. (2009) state that corn-based ethanol directly affects soybeans due to the fact that corn 
and soybeans tend to compete for land area, meaning that these commodities can be used 
in rotation. Substantial increase in corn prices in 2007-08, reflecting the increase in demand, 
resulted in change of the cropping pattern with more corn production comparing to soybeans. 
Thus, in overall soybean production recorded drop down and increase in its price. Ethanol 
and biodiesel prices went up during the global crisis in 2007/2008 followed by the slowdown, 
but increased again in 2011. World ethanol prices decreased early in 2012, however the 
situation varied regionally e.g. drought in the United States driving up feedstock prices later 
in the year resulted in rise of ethanol prices (OECD/FAO, 2013). Corn prices have moved in 
a close relationship with ethanol prices since mid-2007, except for 2012 and the first two-
thirds of 2013 when drought sharply reduced supplies (Wisner, 2014). High prices were 
recorded both for corn and ethanol in July 2008; however, ethanol prices decreased for the 
first half of 2009. Crop prices were supported by growing demand for ethanol, but also 
expectations about domestic and foreign crop production, commodity fund trading activity, 
currency exchange rates and livestock feeding returns affected prices in the short run during 
that time (Wisner, 2009). There was again downward trend in the last half of 2013 recorded
due to improved U.S. corn growing conditions and increased foreign grain production 
resulted from favourable weather and the very strong price incentive to push up production.
According to Wisner (2008), the dramatic increase in the farm price of soybean is explained 
by rising foreign demand for grain and oilseed products although the major factor is
expansion of biofuels industry. Average monthly retail biofuel prices (Dollars per GGE) and 
agricultural commodity prices in United States from 2001 to 2015 are shown in Pic. 1. 

Pic. 1 Average retail biofuel prices and agricultural commodity prices in the U.S.
Source: Own calculation

Note: B20 – Biodiesel, E85 – Ethanol
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The trend line, shown in a scatter diagram of corn and ethanol prices (Pic. 2), depicts 
that there is a high and positive relationship (corr(E85, corn) = 0,8611) between the selected 
variables. Additionally, trend line in case of biodiesel and soybean prices indicates also high 
and positive correlation (corr(B20, soybean) = 0,8370) (Pic. 3). 

Pic. 2 XY scatter diagram with least
squares fit of corn and ethanol prices

Source: Own calculations

Pic. 3 XY scatter diagram with least squares 
fit of soybeans and biodiesel prices

Source: Own calculations

The Augmented Dickey-Fuller test is employed for testing the presence of a unit root. 
The optimal lag length was determined by Akaike Information Criteria (AIC). The test reveals 
that all price series in levels are non-stationary and their first differences are found to be 
stationary (Tab. 2). 

Tab. 2 ADF test

Variable p value

E85 0,6474
B20 0,6371
corn 0,5746

soybeans 0,8533
d_E85 1,451e-006
d_B20 2,144e-006
d_corn 0,001776

d_soybeans 1,536e-007
                           Source: Own calculations

The Johansen cointegration test is computed in order to find out whether time series 
variables are cointegrated, meaning that they move together in the long run. The results 
indicate long-run relationship between biofuels and chosen agricultural commodity prices 
(Tab. 3).  Based on results, the trace statistics rejects the null hypothesis of no co-integration 
among the variables and does not reject the null hypothesis that there is one co-integration 
relation between variables. The final number of co-integrated vectors with one is equal to 
one; therefore the next step will be the estimation of VECM model. 

Tab. 3 Johansen cointegration test
L-max test Trace test

r=0 r=1 r=0 r=1
E85, corn 22,594 4,4184*** 27,012 4,4184***

B20, soybeans 21,027 2,7274*** 23,755 2,7274***
Source: Own calculations
Note: *, **, *** Statistically significant at the 10%, 5% and 1% significance level
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VECM shows the deviations from the long-run equilibrium and short run dynamics 
(Tab. 4). Ethanol prices are significant at 1% significance level and reacts to deviations from 
the cointegration relation, while corn prices are weakly exogenous and it does not contribute 
to the adjustment process. Error correction coefficients have opposite signs due to the fact 
that there is only one equilibrium relation between the variables. Corn prices adjust slower to 
deviations from the long-run equilibrium in comparison to ethanol. The error correction 
coefficient of about 0,61 indicates that the divergence from the equilibrium will occur in case 
of any system disturbance in case of ethanol. In the short run, corn prices are affected by 
ethanol prices but only at 10% significant level. On the other hand, ethanol prices react to 
changes in corn prices and are also affected by own lagged prices in the short-run. VECM 
confirms that relationship between the pairs of time series is not simultaneous and corn as 
weakly exogenous variable in not (Granger-) caused by ethanol prices in the long run. The 
results clearly identify that speed of adjustment coefficients are statistically significant in case 
of soybean and biodiesel therefore the variables cannot be treated as weakly exogenous and 
the long-term relationship between the variables is simultaneous. Both of these parameters 
have opposite signs and this fact is consistent with the dynamic relationship between the 
prices. The adjustment coefficient of biodiesel is significant only at a 10% significance level; it 
carries positive sign suggesting that the divergence from the equilibrium will occur in case of 
any system disturbance. The speed of convergence to equilibrium is 35% in case of soybean 
prices. Soybean prices, in the short run reacts to changes in biodiesel as well as to own 
lagged prices. Biodiesel prices react to price changes in soybean and are also affected by 
own lagged prices in the short run.
long term relationship between soybean and biodiesel and has a following form: (1,0000; -
1,056). The value of 1,6056 expresses price transmission elasticity saying that increase in 
ethanol price by 1,00% results in rise of corn by 1,61%. Based on the results the formalized 
hypothesis is confirmed and we might conclude that there is an evidence of a long run 
relationship between biofuel prices (ethanol, biodiesel) and agricultural commodity prices
(corn, soybean).

Tab. 4 VECM

Equation 1:
d_l_corn = -0,4209* - 0,0767
               (d_l_E85_9)   (EC1)
Equation 2:

0,5441*+0,5970**+0,4562*+0,6140***                       
           (const)  (d_l_corn_2) (d_l_corn_3) (d_l_corn_8)  (d_l_E85_2) (d_l_E85_3) (EC)                     
Equation 3:

(const)(d_l_sb_3)(d_l_sb_4)(d_l_sb_6)(d_l_sb_8)(d_l_B20_1)(d_l_B20_4)(d_l_B20_5)(d_l_B20_6)(EC)              
Equation 4:

(const)(d_l_sb_1) (d_l_sb_2) (d_l_sb_8) (d_l_B20_1)(d_l_B20_7)(EC)                     
Source: Own calculations
Note: *, **, *** Statistically significant at the 10%, 5% and 1% significance level

Diagnostic checks above equations were computed in order to consider the model 
stable and reliable (Tab. 5). The regression model accounts for 56,10% of the variance in 
Equation 1 and for 75,82% of variance is explained by the model shown in Equation 2. 
Approximately 70% of the variance is explained by the model in Equation 3. The regression 
model accounts for 54,46% of the variance in Equation 4. The null hypothesis that the 
residuals are normally distributed was accepted in all equations. Bresch-Godfrey test failed 
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to reject the null hypothesis of no autocorrelation and the ARCH test indicated that the null 
hypothesis of homoscedasticity was accepted in all cases.     

Tab. 5 Diagnostic checks 

R-squared
Durbin-
Watson

Breusch-
Godfrey test

ARCH test
Normality of 

residuals

Equation 1 0,561029 1,64357 0,49 0,384041 0,5437

Equation 2 0,758205 2,310191 0,228 0,954408 0,5437

Equation 3 0,697924 1,982311 0,905 0,694012 0,1662

Equation 4 0,544582 1,835899 0,968 0,123614 0,1662

       Source: Own calculations

Conclusions:

The aim of the paper was to investigate the relationship between biofuels and 
selected agricultural commodities in the United States during the period 2001-2015. The 
long-term relationship between the selected price series was tested by Johansen procedure 
and the evidence of co-integration was confirmed in all examined cases. The Vector error 
correction model confirmed long-term co-integration between ethanol and corn prices;
however, the relationship is not simultaneous in the long-run and the corn price is weakly 
exogenous, therefore affect ethanol price, but it does not adjust to disequilibrium in the 
cointegrating relation. On the other hand, biodiesel and soybean prices cannot be treated as 
weakly exogenous therefore we may consider the presence of bilateral causality and the 
long-term relationship between these variables is simultaneous in the long-run. The findings 
are consistent with e.g. Hao et al. (2013) who found a long-run relationship between 
biodiesel and soybean prices; Kafle and Pullabhotla (2014) who indicated that ethanol prices 
does not Granger cause corn price in the 1989-2008 sample or Kristoufek et al. (2012) who 
showed that in short-term, both ethanol and biodiesel are very weakly connected with the 
other commodities.

Literature: 
Ajanovic, A. (2010). Biofuels versus food production: Does biofuels production increase food 
prices? Energy (2010), doi:10.1016/j.energy.2010.05.019  

Babcock A. B. (2011). The Impact of US Biofuel Policies on Agricultural Price Levels and 
Volatility. International Centre for Trade and Sustainable Development (ICTSD). Iowa State 
University Issue Paper No. 35. p. 26. ISSN 1817 356X Retrieved July 16, 2015, from 
http://www.ictsd.org/downloads/2011/12/the-impact-of-us-biofuel-policies-on-agricultural-
price-levels-and-volatility.pdf

Baier, S., Clements, M., Griffiths, Ch., Ihrig, J. (2009). Biofuels Impact on Crop and Food 
Prices: Using an Interactive Spreadsheet. International Finance Discussion Papers. Board of 
Governors of the Federal Reserve System. No. 967. p. 32. Retrieved July 22, 2015, from 

http://www.federalreserve.gov/pubs/ifdp/2009/967/ifdp967.pdf

Balcombe, K. G. and Rapsomanikis, G. (2006). Bayesian Estimation of Non-Linear Vector 
Error Correction Models: The Case of the Sugar-Ethanol-Oil Nexus in Brazil. 23p. Retrieved 
July 16, 2015, from 

http://www.personal.rdg.ac.uk/~aes05kgb/Thresholdpaper_revised_September06.pdf

577



Bastianin, A. et al. (2013). Biofuels and Food Prices: Searching for the Causal Link. The 
Center for Research on Energy and Environment Economics and Policy at Bacconi 
University. Working paper n. 55. p. 35. ISSN 1973-0381 Retrieved July 25, 2015, from 
ftp://ftp.unibocconi.it/pub/RePEc/bcu/papers/iefewp55.pdf

Bracco, S. (2014). Food for Fuel or Fuel for Food? The impact of biofuel production on the 
interactions between Crude Oil and Food prices. Paper submitted to the “Annual 
International Conference of the German Economic Association Research Group on 
Development Economics”. University of Passau. p. 36. Retrieved July 16, 2015, from 
http://www.ael.ethz.ch/downloads/2014/Papers/Bracco.pdf

Cabrera, L. B. and Schulz, F. (2013). Volatility linkages between energy and agricultural 
commodity prices. SFB 649 Discussion Paper 2013-042. Humboldt-Universitat zu Berlin. p. 
27. ISSN: 1860-5664. Retrieved July 16, 2015, from http://sfb649.wiwi.hu-berlin.de

Dep. of Agricultural and Applied Economics. University of Wisconsin. Retrieved July 16, 
2015, from http://future.aae.wisc.edu/

Economics Group, Defra. (2008). The Impact of Biofuels on Commodity Prices. Department 
for Environment, Food and Rural Affairs. p. 30. Retrieved July 16, 2015, from 
http://rsb.org/pdfs/documents_and_resources/Food-versus-fuel-DEFRA-April08.pdf

Gerber, N., Eckert van, M., Breuer, T. (2008). The impacts of Biofuel Production on Food 
Prices: a review. ZEF – Discussion Papers on Development Policy Bonn. p. 19. Retrieved 
July 16, 2015, from 
http://ageconsearch.umn.edu/bitstream/48193/2/Revised%20Final%2015.12a.pdf

Gorter, H. (2015). Explaining Agricultural Commodity Price Increases: The Role of Biofuel 
Policies. ResearchGate. p. 27. Retrieved July 28, 2015, from 

http://www.researchgate.net/publication/254954275_Explaining_Agricultural_Commodity_Pri
ce_Increases_The_Role_of_Biofuel_Policies

Hao, N., Colson.G., Karali,B., Wetzstein, M. (2013). Food before Biodiesel Fuel? Selected 
Paper prepared for presentation at Southern Agricultural Economics Association (SAEA) 
Annual Meeting, Orlando, Florida, 3-5 February 2013. 

HLPE report. (2013). Biofuels and food security. High Level Panel of Experts on Food 
Security and Nutrition. p. 131. Retrieved July 28, 2015, from 
http://www.fao.org/fileadmin/user_upload/hlpe/hlpe_documents/HLPE_Reports/HLPE-
Report-5_Biofuels_and_food_security.pdf

Johansen, S. (1991). Estimation and hypothesis testing of cointegration vectors in Gaussian 
vector autoregressive models. Econometrica 59:1551–1580

Kafle, K. and Pullabhotla, H. K. (2014). Food for Stomach or Fuel for the Tank: What do 
prices Tell Us? Agricultural and Applied Economics Association´s2014 AAEA Annual 
Meeting, Minneapolis, MN. p. 28. Retrieved July 28, 2015, from 
http://ageconsearch.umn.edu/bitstream/170273/2/Food%20vs.%20Fuel_Kashi%20%26%20
Hemant.pdf

578



Kristoufek, L. (2012). Relationship Between Prices of Food, Fuel and Biofuel. Paper 
prepared for presentation at the 131st EAAE Seminar ´Innovation for Agricultural 
Competitiveness and Sustainability of Rural Areas´, Prague, Czech Republic. p. 19.
Retrieved July 16, 2015, from 
http://ageconsearch.umn.edu/bitstream/135793/2/Kristoufek.pdf

OECD-FAO Agricultural Outlook. (2013). Biofuels. p. 18. Retrieved July 30, 2015, from 

http://www.fao.org/fileadmin/templates/est/COMM_MARKETS_MONITORING/Oilcrops/Docu
ments/OECD_Reports/OECD_2013_22_biofuels_proj.pdf

Rajcaniova, M. and Pokrivcak, J. (2011). Determination of European Biofuel Prices and their 
Impact on Agricultural Commodity Prices. In Jahrbuch der Osterreichischen Gesellschaft fur 
Agrarokonomie, Band 20 (2): 159-168. Retrieved July 16, 2015, from http://oega.boku.ac.at

Serra, T., Zilberman, D., Gil, J. (2011). Price volatility in ethanol markets. European Review 
of Agricultural Economics 38: 259-280. DOI:10.1093/erae/jbq046

Zhang, Z., Lohr, L., Escalante, C., Wetzstein, M. (2009). Ethanol, Corn and Soybean Price 
Relations in a Volatile Vehicle-Fuels Market. Energies 2009. 2(2), 320-339, DOI: 
10.3390/en20200320

U.S. Department of Energy. Alternative Fuels Data Center. Retrieved July 10, 2015, from 

http://www.afdc.energy.gov/

Wisner, R. (2014). Ethanol, gasoline, crude oil and corn prices: are the relationships 
changing? AgMRC Renewable Energy Newsletter. Retrieved July 16, 2015, from 
http://www.agmrc.org/renewable_energy/ethanol/ethanol-gasoline-crude-oil-and-corn-prices-
are-the-relationships-changing/

Wisner, R. (2009). Corn, ethanol and crude oil prices relationships – implications for the 
biofuels industry. AgMRC Renewable Energy Newsletter. Retrieved July 16, 2015, from 
http://www.agmrc.org/renewable_energy/ethanol/corn-ethanol-and-crude-oil-prices-
relationships-implications-for-the-biofuels-industry/

Wisner, R. (2008). Soy oil-biodiesel supply and demand. AgMRC Renewable Energy 
Newsletter. Retrieved July 16, 2015, from V
http://www.agmrc.org/renewable_energy/biodiesel/soy-oil-biodiesel-supply-and-demand/

Zilberman, D., Hochman, G., Rajagopal, D., Sexton, S., Timilsina, G. (2013). The Impact of 
Biofuels on Commodity Food Prices: Assesment of Findings. Amer. J. Agr. Econ. 95(2): 275–
281; doi: 10.1093/ajae/aas037 Retrieved July 30, 2015, from 

http://ajae.oxfordjournals.org/content/95/2/275.full.pdf+html 

579



Improvement of information support system for manager

1

Petra Bálešová2

Abstract

Prompt access to the necessary information is according to managers considered to be 
an important assumption for achieving competitiveness. The basic requirement of the quality
leading and decision is an availability of relevant information, which are achieved at company 
level by managers from their information system. This, however, requires a reliable 
enterprise information system, which not only increases the flexibility and efficiency of the 
organization, but also enables to dynamically adapt to changing conditions in the business 
environment. In our research we deal with this issue, with the focus on selected food 
businesses. The objects of the study are enterprise information system and management 
requirements for information security. The objective is to formulate proposals to improve the 
existing enterprise information system, which will meet the requirements of managers on 
needed information for all levels of management. In order to meet the objective were applied 
the basic methods such as information analysis, management discussion, comparison of the 
data obtained, the synthesis and formulation of conclusions. For evaluation of data were 
used the mathematical - statistical methods and graphical presentation. In the first stage, we 
made a detailed analysis of enterprise information system of selected companies, specified 
the information requirements of managers, and identified problems. An important result of
our research is the knowledge that managers require not only timely and objective 
information, but also the possibility of an immediate overview of important economic ratios, 
and the possibility of remote access (f. e. Cloud computing). The system solution must also 
satisfy the requirements of authenticity, safe processing and transmission of data. The 
availability of high quality software products focused on the analysis of the economic activity 
of the enterprise, enables managers to improve process leading and decision making. The 
background for these programs is data collected from the enterprise information system, 
which basic integrating component is the subsystem of accounting. The veracity and 
reliability of accounting data is a guarantee for relevant results of financial and economic 
analysis. For prompt and transparent assessment of the analysed companies we applied the 
spider analysis. Consecutively, we evaluated the results and formulated the proposals that 
were consulted with managers. The proposals are firstly specified for the selected company 
and subsequently generalized. In the conclusion are presented the current trends in 
information systems, which may be important information support for managers. These 
online systems, with the use of the Cloud computing, present information at the current time, 
and their availability is possible anywhere with an internet connection.

Key words
accounting, information, information system, managers.

Introduction
The issue of management and decision-making in business activities is quite 

complicated. When any aspect of this issue is solved, it is found that the crucial condition of 
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sucessful management is the sufficiency of relevant information. The manner by which 
managers acquire information is still improving. In the last century personal computers were 
introduced to a company information system, therefore the beginning of a new era of 
information support for managers began. The technical means have been developing as well 
as the possibilities of data access. In seventies and eighties of 20th century the issue how to 
catch the majority of data about activities in a company was solved. At the beginning of 21st

century the issue combined with the storing of large amount of data was subsequently 
solved. Nevertheless the large amount of data stored in company information systems is not 
the guarantee of meeting the information needs of managers. The issue of information 
support for managers is dealt at the theoretical as well the practical level. The submitted 
article presents the partial results of the survey performed at the Department of Accounting, 
Faculty of economics and management, Slovak University of Agriculture in Nitra and the 
survey realized within the doctorate work of Ing. Petra Bálešová (Synergy of managerial and 
accounting aspect in company information system, 2014). Company information systems of 
selected agrifood entities present the observed subjects as regards the aspect of information 
support for managers. The task is to submit the proposal for improvement of existing 
company information system so all information requirements of managers are met at all 
levels of managements. The basic methods are used for the solving of the before mentioned 
issue: analysis, synthesis, comparison, deduction, direct discussion with managers in the 
selected companies and software companies. Input data are acquired from the survey in the 
selected companies and the analysis of selected software products (form the company IBM 
Slovensko, s.r.o., Softip, a.s., DC Concept a.s, Softteam, Asseco Solutions, a.s.). As regards 
the large content of the issue, the submitted article presents the concrete results acquired 
from two surveyed companies. Both companies deal with the products of animal production, 
these are large companies who wish not to be named, therefore they are marked as “a 
company A”, “a company B”. The results acquired by the survey of selected agrifood 
companies and formulated proposals are presented in conclusions. 

Information support of managers   
Management is a complicated process and the correctness of manager decisions is 

based on the availability of objective and veracious information. Also it is required to 
distinguish whether it deals with operating, tactic or strategic management. The best solution 
is to have information at disposal for all requirements of managers and to secure their 
availability in a real time. Firstly it might be reckoned that it is a difficult request. When we 
have a look at the increasing amount of data and requirements to have at disposal not only 
data of internal environment, it is really difficult issue. Neverthless the implementation of 
suitable information systems and technologies is not the problem how to store the vast 
amount of data, to process them in a short time and to provide outputs to managers in a 
requested form. 

Manager (Griffin, 2012) is often involved in several diverse activities at the same time. 
Management consists of four basic activities, namely planning, organizing, leading and 
controlling.

Information systems (Popelka, 2010) make decision more effective, improve the 
availabitlity of data, and improve business processes and the response to client’s requests. 
Information systems support integration and communication of a company with the 
surroundings, own employees, suppliers, partners and clients. In Slovakia the 
implementation of complex company applications is rising. The determination of advantages 
related to the implementation of information systems is complicated in many companies and 
even managers of companies are not able to do so. In general the main benefits of 
information system implementation might be considered as the reduction of financial 
statements, the decrease in stock, the increase in labour productivity, the improvement of 
order proceedings, the decrease in administrative costs and in purchase costs and so on. 
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Obtaining necessary information for management of enterprise in conditions of current
turbulent economic environment requires its own, unique, non-standard data processing 
within the managerial accounting and management information systems (Caputa and 
Škorecová, 2015).

In order to understand a company information system (IS) completely (Basl and 
it is essential firstly to understand the real meaning of information and 

communication technologies forming the relevant but not the single formal framework of 
company IS. Information and communication technologies (ICT), except for others viz 
production technologies, are distinguished by the fact that one specialized group of 
employees cannot be directly separated which is directly attributed to this technology. ICT 
relate to the whole company, all its areas. Perhaps it is only occasional to meet the opinion 
that a new IS is purchased, implemented and administrated by information technologies (IT), 
respectively that its administration is the task of IT specialists or those who provide it for 
example in the form of outsourcing. 

Information system can be defined (O´brien and Marakas, 2012) as organized 
combination of people, technical means (hardware), program equipment (software), 
communication technologies, data, principles, norms and directives which are aimed to 
obtain, store, proceed, spread and utilize information in an organization. Basis functions of 
each system are outputs, processings as well as the feedback. In case of IS, inputs are data 
and outputs are information. Therefore it can be concluded that a company information 
system consists of:

individual data stored in company databases and documents,

people taking care of information system (administrators) and those who use it 
(users), 

information technologies, namely hardware, network and software equipment. 

The progress in the development of information systems (Petrinec, 2014) significantly 
improves the information support for managers. The actual trend is the utilization of cloud 
computing. Cloud computing presents an important movement ahead mainly in the area of 
immediate service rendering, their availability and manipulation with any data of an 
organization. It might be defined as a modern and effective solution of information technology 
utilization which is based on the rendering of services or programs stored in the server 
infrastructure of a concrete service renderer.

Cloud Computing (Brown, 2011) is a model with the access to shared configured 
calculation resources via internet to which it is possible to connect easily from anywhere. 
Shared sources are adaptable with the minimum requirements for administration and 
communication with a renderer.

From the point of managers view the main advantages combined with the utilization of 
cloud computing belong (Kreiman, 2014): storing and scalability (no other costs related to 
infrastructure or the creation of new servers are arising; due to cloud access a company has 
an access to unlimited storing and scalability), backup and data restore (the majority of cloud 
renderers offer the complex backup and data restore), mobility (enable the access of 
renderer from any place and by means of a single connection to internet), cost effectiveness 
(except for storing and costs for infrastructure it is possible to minimalize all other cost by 
cloud, e. g. actualization of applications and software, recruitment or training of new 
employees etc.)

Assessment of information system in “a company A”   
"A company A" uses information system QI from the company DC Concept a.s. The 

beginnings of implementation were not ease. However the implementation of this system has 
been a benefit for a company. It might be stated that it is its “nervous system”. Data input to 
processing is carried out in a decentralized way (at individual departments) which provides 
up to date information. According to our findings, the managing employees at all 
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management levels make their decision based on the information from information system, 
i. e. from outputs which take the form of pre-defined reports and relate to the current 
problems of decision-making, the levels of competence and responsibilities of a specific 
manager. The biggest positives of the information system tagged by managers are as 
follows:

shortening of time between requirements and provided information,

system transparency,

output variability and presentation of information, 

possibility of realization of system adjustments during its operating time,

multi-tier architecture,

acceleration in reaction to changes in market conditions,

improvement in operational management of production,

decrease in stock.

Managers positively assessed the option to calculate economic indicators, the creation 
of reports on the development of expenses, income and economic analysis of a company. 
For this area they consider the key subsystem – accounting providing relevant information 
which states the true view on asset, financial and income situation of a company. The 
meaning of accounting information for managers is as well at utilization in financial 
management in connection to financial analysis. They would rather prefer more detailed 
analysis than those which the information system is providing them currently.

Information system in "a company A" has also insufficiencies. Managers are not 
satisfied with its security which is solved in a company so that several employees of diverse 
departments have the access to all subsystems and data thereby the misuse of information 
might occur respectively their alteration (whether intentional or accidental). The weakness of 
information systems is considered to be the area of printed outputs which are default 
set/fixed and cannot be altered. On the other side the users appreciate the option to data 
transfer from browser or printed outputs to Excel via clipboard. 

The next insufficiency marked by managers has been the user guide, which is too much 
detailed and the orientation in it is difficult, also its form – at disposal only in pdf format is 
considered to be really unpractical and uncomfortable. 

Chief economist considers the problematic area of employee attendance. Within the 
information system in “a company A” there is no sufficient and clear evidence, the actual 
report of employee attendance is missing, what influences wages and in the end the 
profit/loss of a company. There is a fraud in registration with relation to the reimbursement of 
working hours, which would not be reimbursed.

The next problematic area is the distribution. Product delivery is solved by own vehicles. 
Daily the competent employees draw up the distribution plans so the transport capacities are 
utilized the most effectively, therefore the driven kilometres are at minimum and the fuel 
economy is secured as well the time of delivery. But as the company expanded its fleet with 
new trucks and passenger cars, the plan of distribution is complicated and time consuming. 
Managers require solving the logistics and distribution as the part of the company's 
information system. 

Proposals for improvement of information system in ”a company A” 

We consider as the most important the solution of data security. Therefore we propose 
to implement “Management system of information security” which serves to protect the 
availability, confidentiality and data integrity in order to prevent data from alteration and 
misuse. Simultaneously the system of data access would also be created only to authorized 
persons. 

Our further recommendations consist of following:

adding the function for creation of own reports in a printed form,
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elaboration of guide to software in a printed form according to managers 
requirements (so called project-program documentation),

adding the attendance evidence to information system and link it with all parts of 
company information system, mainly the subsystem wages and salaries,

purchase of a subsystem for transport which would secure a clear planning and a 
management of product distribution to clients but as well managers would obtain a 
clear review of interim utilization of vehicles, fuel consumption and others,

data from the subsystem accounting might be used for the calculation of other 
financial-economic indicators. Spider analysis has been proposed as one of the 
possibilities. Information acquired by means of spider analysis would be a useful 
base for planning, decision-making and management. Clear presentation of 
individual ratio indicators helps to quickly determine in which areas a company 
achieves better and in which worse results. Therefore in order to succefully manage 
a company we recommend to include a spider analysis in the work of managers. 
Managers could avoid unfavorable situations by utilization of this analysis at the 
beginning of period. The next possible utilization of a spider analysis is quality 
presentation of information on financial situation.  

Assessment of information system in “a company B”   
"A company B" has implemented information system from the company SAP. Similarly 

as “a company A”, the beginnings of implementation were not easy but currently managers 
express satisfaction with such a solution of information system. The positives of IS include:

comprehensible user settings of a system, mutual connection of individual 
subsystems,

system interconnection securing the sufficiency of detailed information,

automated processing of orders which enabled to decrease a number of employees 
at sales departments,

deacrease in the number of employees in a company mainly at IT department, sales 
department as well as operation,

better approach to information in each phase of production process, shortages of 
goods have been reduced,

monitoring of market success of products, identification of non profitable goods, 

improvement of processes related to production planning,

decrease in production costs,

more flexible pricing,

total time saving directing to increase an effective management at individual levels of 
organizational structure.

Direct discussion with the Chief financial officer of "a company B" found out that the 
information system SAP significantly clarified information flows and production processes. All 
subsystems are mutually connected and managers have a bigger overview about what is 
happening at individual departments. Simultaneously the operating expenses have 
decreased as well as consumption of material stock and overhead in administration. 
Managers acquire necessary information more quickly and easily, directly from the 
information system.

Despite the before mentioned positives we identified some negatives. According to the 
opinion of one manager it is needed to strengthen the decision-making process. A company 
would need to add software to its information system securing more sophisticated selection 
and presentation of information, economic and financial analysis, planning and modelling of 
financial situation, elaboration of variants of business strategies, detection of strengths and 
weaknesses. The human resources administration was tagged as problematic. A large 
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number of employees, frequent changes in labor and tax legislation or the threat of sanctions 
on leakage or misuse of personal data, absenteeism, present just some of the facts for which 
a "company B" shall have such a tool which ensures comprehensive and at maximum 
possible automated control of the before mentioned agenda. 

Proposals for improvement of information system in ”a company B” 

A company B has implemented quality information system however managers are 
interested in the improvement mainly in the area of management and decision-making. We 
propose the purchase of managerial system Cognos from the company IBM Slovensko s.r.o. 
Managers of a company agreed with the system and finally they have decided to implement 
it in a company. Via this system manager can better plan, assess and manage financial and 
production activity of a company. Till the period of a new system implementation we propose 
to use data from the subsystem accounting also for the calculation of other financial-
economic indicators. As well for “a company B” we proposed a spider analysis.  

The next proposal is to implement a new complex solution for administration of wages 
and human resources, for example system SOFTIP Human Resources plus from the 
company SOFTIP a.s., which presents a complex package of applications at high-quality 
professional level (human resources, wages, attendance, social program and others).

Conclusions
Currently the access to information is a crucial condition for successful entrepreneurship. 

Managers request reliable information background increasing the performance and 
adaptability of a company. Based on the performed survey in selected companies we found 
out that the level of information equipment is influenced mainly by its localization, access to 
internet, digital literacy of employees and technical equipment. While the basic technical 
equipment as computers, printers, copying machines is a truism; the utilization of internet for 
business or the creation of web pages is not such a truism. Only 40% of assessed 
companies actively use own www page. The situation of utilized electronic communication is 
better. Active e-mail communication is utilized by 95% of companies. The negative is that not 
all companies accept documents in an electronic form (e.g. invoices, delivery notes, 
agreements and others). 

All managers agreed that information of company information system is really essential. 
Despite this fact, only 10% of managers utilize it on a daily base. They justify it by the lack of 
time which will be needed to carefully understand the obtaining of required information and 
the creation of reports from information system. 

The majority of managers (75%) are satisfied with company information system but they 
would appreciate its improvement. Main requirements for the improvement of information 
support are indicated as follows:  

securing the availability of data in a real time,

data processing to the results with a short period of response,

modification and openness of information system,

possibility of remote access to data,

full support for plan creation, for performance of control, for operating management, 
for smooth communication in a company.

In order to meet the before mentioned requirements it would be necessary to improve 
information system by technical equipments and a new system. According to managers the 
relevant reason for not acquired new information and communication technologies (ICT) is 
the lack of financial means. Next problems are the insufficiency of IT employees and the low 
digital literacy of employees. One solution of this situation is the utilization of cloud computing 
which might be characterized as the utilization of information technologies and application 
software accessible to users via internet. Cloud computing is not a new term. Since the 
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beginning of 21st century the economic applications have been available. The biggest 
advantages are following: almost no initial investment for additional hardware and software 
equipment and the availability of data from the system from any location with internet access. 
However it should be pointed out that at present these systems are designed especially for 
small and medium-sized enterprises.

In conclusion, it can be stated that the creation of high-quality information support to 
managers is not just a matter of implementation of information systems and technologies. 
The correct motivation of the people who will operate the system is very important because 
the willingness and information literacy of users are important prerequisites for the system to 
provide the requested information, to deliver the expected results and to become a real 
competitive advantage for long-term and stable operation of a company.

Literature
1. Bálešová, P. (2014). Synergy of managerial and accounting aspect in company 

information system.  Nitra: 

2. . Praha : Grada Publishing, 
a. s.

3. Brown, E. (2011). Final Version of NIST Cloud Computing Definition Published.
Retrieved August 24, 2015, from http://www.nist.gov/itl/csd/cloud-102511.cfm

4. Caputa, W., Škorecová, E. (2015). Customer value estimation in the channels of value 
distribution on the example of brewing industry. ICABR 2014, 58–69. Retrieved August 
5, 2015, from http://www.icabr.com/fullpapers/icabr2014.pdf

5. Griffin, R. W. (2012). Management. USA: Eleventh Edition. 

6. Kremian, Z. (2014). Cloud Computing Advantages and Disadvantages. Retrieved August 
16, 2015, from http://www.cloudcomputinginsights.com/management/cloud-computing-
advantages-and-disadvantages/?mode=featured

7. O´brein, J., Marakas, G. (2010). Management Information Systems. New York: McGraw-
Hill/Irwin.

8. Petrinec, F. (2014). Využitie cloud computingu vo vašom podnikaní. Retrieved August 
15, 2015, from http://www.epi.sk/456/Vyuzitie-cloud-computingu-vo-vasom-podnikani
51550.aspx 

9. Popelka, V. (20

vedeckého seminára. (pp. 83-

586



Seniors´ lifestyle and its role in the perception of the store 
attributes

Dagmar LESAKOVA1

Abstract
For the purpose of attracting and retaining customers an understanding of their motives 

and reasons for selecting particular food store is needed. This is of particular importance in 
the growing segment of seniors. The size of the seniors´ population demands a better 
understanding of the older consumers. The aim of our paper is to identify lifestyle 
characteristics of the older consumers and based on these findings to determine distinct 
lifestyle groups. We intend to find the relationship between the lifestyle groups and the 
perception of retail store attributes. Differences in the motives for patronizing specific food 
stores are analyzed for lifestyle groups. The research question addressed in our paper is: 
How do the lifestyles of the older people affect their perceptions of the attributes of retail 
stores which sell food. Lifestyle is used as a segmentation variable in the population of 
seniors for the reason, that it provides more valuable information than chronological age 
alone. A random sample of 265 seniors aged over 65 was used for the research. Empirical 
research is based on a self-administrated questionnaire aimed at the identification of the 
lifestyle characteristics and retail store attributes applied by seniors in the choice of food 
purchasing retail stores. Factor analysis was used to condense the number of variables to 
a smaller number of factors, which were subjected to cluster analysis to identify the different 
segments. Utilizing factor analysis and cluster assignment, we were able to identify four 
distinct lifestyle profiles: Active and self-reliant, Family oriented, Passive and insecure and 
Stubborn sceptics. The lifestyle groups differ significantly when considering quality of 
products, broad assortment or helpful staff. Overall, lifestyle groups do not differ significantly 
when considering such store characteristics as fast check-outs, readable tags on shelves, or 
store location and price policy. Family oriented differ significantly from stubborn sceptics in 
their perception of the store attributes. The family oriented seniors consider the attributes of 
assortment, quality of products and staff very important in their store choice.  No significant 
differences have been found between family oriented and active and self-reliant in most of 
attributes. Passive and insecure do not find the attributes of staff and internal store 
environment  of crucial importance in choosing a retail store.

The research presented in the paper indicates that shopping behaviour of seniors not 
only differ from the consumer behaviour of younger people, but it is also differentiated by 
psychographic characteristics of seniors consumer segment. The findings demonstrate the 
value of lifestyle information over age alone regarding the patronage factors in store 
selection.This information can be used by retailers to improve marketing strategies in order 
to appeal to a target group of senior shoppers2.
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Introduction
Customer segmentation is one of the most important concepts in marketing. It divides 

the total customer population into several relatively homogeneous groups with similar needs 
and desires. Four distinct segmentation types are common in strategy deveolopment, 
depending on the different criteria used in segmenting the population: socioeconomic, 
geographic, product-related and psychographic (Dychtwald, 1997). Socioeconomic 
segmentation focus on the customer´s physical attributes, such as age, sex, income, 
education, occupation, etc. Geographic segmentation emphasizes the place where 
customers live. Product-related segmentation classifies customers focusing on their 
purchase behavior within the relevant product category or the benefits, which the customer 
expects from a product category. Finally, psychographic segmentation, which is sometimes 
called also lifestyle segmentation, divides the total population into groups based on the 
customers motivation, attitudes, preference and values.

Psychographics and lifestyle segmentation
Psychographics is a term first introduced by Demby (1974), which brings together 

„psychology“ and „demographics“. He emphasized psychological aspects in order to 
enhance understanding of consumer behaviour and to develop more effective marketing 
strategies. Indeed, demographic segmentations provide relatively hollow classifications of 
customers, which reveal nothing about the motives underlying their consumption decisions.

The first wave of of psychographic research was mainly rooted in personality profiles. 
However, this research ending with low and even inconsistent correlations with consumer 
behaviour, was dissapointing and failed to satisfy marketer´s  needs. One of the main 
reasons probably was due to the fact that this research used standardized personality tests 
originally developed in clinical medical diagnostics, 

In a second wave of psychographic research, the personality concept was replaced with 
the concept of „lifestyle“. Lifestyle is usually defined as the patterns in which people live and 
spend their time and money (Kahle, 1992). Hawkins et al. (1995) define lifestyle as  patterns 
of action that differentiate people. They write „lifestyles help to make sense of what people 
do, and why they do it, and what doing it means to them and others“. Today, the lifestyle 
concept has become so central, and the personality concept so marginal to psychographic 
research, that the latter is currently equated with lifestyle research (Kahle and Chiagouris, 
1997).

In general, lifestyle research is based on extensive surveys. Also here we can 
distinguish different waves of research.

In the first wave lifestyles were researched using large sets of AIO items. AIO refers to 
measures of activities, interests and opinions. Peter and Olson (1994) define „lifestyle“ as 
„the manner in which people conduct their lives, including activities, interests and opinions“. 
Activities are manifested actions (work, hobbies, social events, vacation, entertainment, 
community, shopping, sport, etc.). Interest in some objects, events or topics (family, home, 
job, community, fashion, food, media, achievements, etc.) is the degree / level of attention to 
it. Finally, opinions are descriptive beliefs (of oneself, social issues, politics, business, 
economics, education, products, culture, etc.) Often very large sets of AIO statements were 
used. For example, Wells and Tigert (1971) formulated 300 AIO statements, while Cosmas 
(1982) used a questionnaire containing 250 AIO statements.

In a second wave of research this very extensive AIO approach was replaced by the 
value concept. Values are defined as desirable, trans-situational goals that serve as guiding 
principles in people´s lives. They are broader in scope than attitudes or the types of variables 
contained in AIO measures. The most important instrument for measuring values is the 
Rokeach Value Survey (Rokeach, 1973). His inventory comprises 18 values like: Family 
security, Freedom, Happiness, Inner harmony, Pleasure, Self-respect, Social recognition, 
etc.
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A shorter and more easily implemented instrument is the List of Values (LOV), 
suggested by Kahle (Kahle and Chiagouris, 1997), including only nine values. Another 
important scale for assessing value systems was developed by Schwartz (1992).

In general, by combining psychographic information with demographics, the marketer will 
understand better the wants and needs of the consumer. Firms that wish to sell their 
products and services to the seniors, should use lifestyle variables in segmenting the market. 
Proper identification of segments which exist within seniors market will allow the 
development of more effective marketing strategies for serving the seniors. Moschis  
(Moschis et al., 2004) indicates that the buying behavior, desires, and needs of the older 
people must be unique. If uniqueness is lacking, then older consumers are not a distinctive 
market.

To arrive at correct conclusions, it is necessary to explain the difference and link 
between psychographics and lifestyle. While psychographics refers to mental and individual 
concepts, the lifestyle concepts refer to behavioral aspects, which are determined by social 
forces. Hence, psychographic studies place a heavy emphasis on personality traits. Lifestyle 
studies, on the other hand, focus on  broader cultural trends, or on the needs and values 
associated with consumer behaviour, measuring activities, interests, opinions and attitudes. 
Lifestyle therefore could explain consumers´ behaviour more accurately than demographic 
variables could.

Store attributes and shopping experience
It was documented in the marketing literature that seniors put special emphasis on retail 

store attributes when selecting a store for purchase (Moschis, 2003). Previous research of 
older consumers has brought some remarkable results, concerning the factors influencing 
their buying behaviour. Some authors (Lumpkin, 1985) found that the older people base their 
store choice on the same attributes as younger people. Other studies of senior shoppers 
have suggested that there are segments of older people which can be described by unique 
shopping preferences (Moschis, 2003). We intend to reveal such preferencies and to explore 
their weight.

The shopping patterns of the elderly support the perception that the seniors posses store 
loyalty (Moschis et al., 1997). The older people do not change their store patronage just to try 
something different. Price and price-related aspects are of highest importance, which can 
explain the preference for discount stores and supermarkets with lower price-levels in mature 
segment. 

Several studies found that seniors enjoy shopping as an opportunity for social contacts. 
Lumpkin´s study (1988) contradicts these studies. He did not find that the seniors look for 
interpersonal exchanges with the store personnel. Lumpkin (Lumpkin, 1985; Lumpkin 1988) 
documents that the most important attributes of store selection relate to the relationship of 
quality to price and finding of satisfactory products. The senior shoppers want quality 
products, but to attractive prices. 

The belief among marketers that older consumers are unwilling to try new products is 
widespread, but the evidence is mixed. Although there is some evidence associating older 
consumers with a slight tendency to brand loyalty (Lesakova, 2013), most research supports 
the view that the brand choice processes of older people are as vigorous as those of the 
young people. Innovativeness is not linked to youth, as is commonly thought, but to 
personality. Consequently, most variation in brand loyalty is not related to age or other 
demographic differences. Older consumers are prepared to switch if there are clear benefits 
for them and they can be described as „late adopters“.

Another group of attributes which affects the store choice by the older consumers are 
helpful and courteous salespeople and readability of tags or labels on shelves (Moschis, 
1997). Purchase decision of seniors is strongly influenced by emotional factors and approach 
of selling personnel. Hence, in communication with seniors relationship building must be a 
priority (Hayley, 2008).
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Typical marketing literature and sale presentations tend to be linear presentations of 
benefits and features. Traditional focus on product features and benefits, or other objective 
information has lower impact among older customers. Marketing messages which lack 
interesting story and deliver pure hard information fragments have only a limited potential to 
be recalled by seniors. However, to attract seniors, „hard facts should be integrated into an 
emotional story, to enhance the potential emotional quality of the relationship” (Schewe, 
1988). 

It was documented in the literature that emotion increases with age (Oates et al., 1996). 
This suggests that the best way to deliver objective, emotionally neutral information to older 
markets is to combine it with emotionally enriched information. This knowledge has 
enormous potential importance. It proposes that memory deficits ascribed to senior 
customers may be overcome by adequate stimuli.

Goals and Methodology

The goal of our paper is to identify lifestyle characteristics of the older consumers and 
based on these findings to determine distinct lifestyle groups. We intend to find the 
relationship between the lifestyle groups and the perception of retail store attributes. 
Differences in the motives for patronizing specific food stores are analyzed for lifestyle 
groups. The research question addressed in our paper is: How do the lifestyles of the older 
people affect their perceptions of the attributes of retail stores which sell food. 

It is documented that chronological age is not the most appropriate segmentation 
variable. Other variables, particularly lifestyle or psychographic variables, seem to be useful 
in identifying distinct categories of buyer behaviour. 

A self-administered questionnaire was used to determine the lifestyle segments and the 
perception of retail store attributes of the seniors in 65+ age, applied in the choice of retail 
stores for the purchase of food. We included in the questionnaire several psychological, 
social and experience dimensions and several factors and events describing the senior´s 
social position and life circumstances. Statements used in the lifestyle research were drawn 
from Lumpkin (Lumpkin, 1985). A five-point Likert-type scale was used, with responses 
ranging from „not at all for me“ (1) to „very much for me“ (5). Factor analysis was used to 
condense the number of variables to a smaller number of factors, which were subjected to 
cluster analysis to identify the different segments. Utilizing factor analysis and cluster 
assignment, we were able to identify four distinct lifestyle profiles: active and self-reliant, 
family oriented, passive and insecure and stubborn sceptics. Our aim was to identify to what 
extent these psychographic groups affect buyer perceptions and behaviour and to show the 
relationship between seniors lifestyle and perception of retail store attributes.

A random sample of 265 seniors aged over 65 was used for the research. Participation 
in the research required that the respondents are 65 or older, live in homes or in apartments  
and do their own shopping for personal or family use.

In the second part of the research the importance of of the various store attributes for all 
lifestyle segments found in the first part of the research was determined. Various store 
attributes related to the convenience of the store location, in-store environment, external 
environment, quality and price policy, etc. have been studied. Lumpkin et al. (1982) suggest 
that various attributes may be important to a customer when choosing a store. To determine 
the importance of each attribute, a five-point scale ranging from „never“ (1) to „always“ (5) 
was used. 

To each created cluster was given a name to describe the key characteristics of the 
respondents in that particular cluster. Table 1 contains the questionnaire statements in each 
cluster and their respective loadings, indicating the relative importance of each item.

Results and Discussion
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The questionnaire was distributed to 226 women and 39 men, all aged over 55, with the 
majority of respondents being in the age group of 65-69. The principal focus of the research 
was to determine how the different lifestyles of the older people affect their perceptions of the 
attributes of retail stores selling food. Totally 58 statements have been presented to 
respondents. The research was conducted in the Clubs of seniors, where senior meet on a 
voluntary basis.

Table 1 indicates four distinct lifestyle profiles: Active and self-reliant, Family oriented, 
Passive and insecure, Stubborn sceptics.

The largest of the clusters was Family oriented with 92 respondents accounting for 34,7 
percent of the sample. They enjoy the family and believe that family is more important than 
other things. They are sociable, but not easily affected by other people´s opinions. They 
place a high value on their personal achievement. Family oriented are in general practical, 
decisive and rational.

Active and self-reliant segment counted 62 seniors (23,4 percent). It was the youngest in 
the seniors´ segment.. They pursue an active life, enjoy expressing their feelings in activities. 
They pay attention to social and community life,  attend  cultural and (passive) sporting 
events. In comparision to other segments, active and self-reliant exhibit the highest level of 
control over their financial resources and are not as concerned about the price of the 
product.

Tab. 1 Lifestyle segmentation: statements and their loadings

Family oriented Active and self-reliant Passive and insecure Stubborn sceptics

Prefer spending 
time with family

0,86 Take active part 
in community life

0,71 Financially very 
concerned

0,83 Make no plans 
ahead

0,73

Enjoy to be with 
friends

0,81 Like to go to 
cultural /sporting 
events

0,66 Prefer to stay at 
home

0,70 Feel often 
lonely

0,62

Like to talk to 
other people

0,78 Use to plan my 
timeschedule 
even in 
retirement

0,64 Spend much 
time watching 
TV

0,53 Affected by the 
past and 
nostalgia

0,51

Feel pride of 
things I have 
made /built 
during my life

0,67 Interested in 
politics

0,54 Dress is not 
important for 
seniors

0,49 Used to 
complain

0,49

Enjoy going out 0,54 Enjoy listening to 
radio

0,46 Low market-
place 
knowledge

0,46 Highly price-
conscious

0,42

Reed the 
newspaper daily

0,45 Enjoy reading 
magazines

0,42 Positive 
towards 
marketing and 
advertising

0,45 All in life is 
predicted

0,40

Carefull to eat 
the healthy food

0,42 Able to manage 
my household 
budget

0,40 Avoiding to 
travel and to go 
out 

0,39

Enjoy travelling
in the country

0,38

Passive and insecure counted 60 seniors (22,6 percent). They are the most conservative 
seniors, that do not like change and emphasize security. Watching TV at home is their 
frequent activity. Passive and insecure seldom go out. They usually buy the cheaper 
products and are very concerned about their financial budget.
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The smallest segment were the Stubborn sceptics with  51 seniors (19,2 percent). It is a
segment with several characteristics similar to passive and insecure seniors. They are 
seldom satisfied in their life and live in the past. Stubborn sceptics do not like change and are 
sceptical towards future.

As indicated in Table 2, there are some differences among the lifestyle groups.  Family 
oriented differ significantly from stubborn sceptics in the perception of the store attributes. 
The family oriented seniors consider the attributes of assortment and quality of products and 
staff very important in their store choice.  There are no significant differences between family 
oriented and active and self-reliant in these attributes; they are equally important to both 
lifestyle groups. In contrast, passive and insecure do not find these particular attributes of 
crucial importance in choosing a retail store.

When considering store characteristics such as fast check-outs, readable tags  on 
shelves, or store location, the research results indicate no significant differences among the 
groups.

The active and self-reliant seniors find the knowledge and courteous behaviour of the 
staff to be important in the selection of a retail store. In contrast, the stubborn sceptics place 
little importance on this attribute. 

There is no significant variance in the importance placed on lower / reduced prices, 
however passive and insecure perceive this factor as most important among all segments.

Surprisingly to our expectations the lifestyle groups do not find the display of products or 
broad assortment to be significantly important when selecting retail store. These attributes 
are not key consideration.

Tab. 2 Reasons for patronizing specific food and grocery store among older 
shoppers  (65+) by psychographic segments 

Retail store attributes

Family 
oriented

%

Active and 
self-reliant

%

Passive 
and 

insecure
%

Stubborn 
sceptics

%

Lower prices 84,4 84,2 92,4 88,0

Quality of products 82,0 81,3 71,6 78,4

Display of products 44,6 39,8 47,2 49,6

Broad assortment 49,8 47,6 35,6 40,2

Fast check-outs 52,2 51,8 55,4 56,0

Knowledgeable staff 66,6 65,0 60,4 54,4

Helpful staff 69,2 65,4 56,6 53,8

Store location close to the 
seniors home

81,4 76,6 80,6 80,0

Frequent sales actions and 
discounts

82,2 80,8 90,3 86,4

Readable tags on shelves 75,3 77,2 78,0 78,1

Like discount stores 77,3 79,2 88,0 84,4

Respondents (total) 92 62 60 51

Respondents (percent) 34,7 23,4 22,6 19,2

Source: own calculation  

The research study confirms that age alone does not explain the shopping behaviour of 
the older people. Lifestyle of the seniors provides more valuable information than 
chronological age alone. This lifestyle information can be used by retailers to improve 
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marketing strategies in order to appeal to a target group of senior shoppers. It was shown 
that different lifestyle segments value different retail store attributes. 

The lifestyle groups differ significantly when considering quality of products, broad 
assortment or helpful staff. Overall, lifestyle groups do not differ significantly when 
considering such store characteristics as fast check-outs, readable tags on shelves, or store 
location and price policy. 

While quality of products is an important preference attribute for food store, it is more 
important to family oriented (82,0 percent) and active and self-reliant (81,3 percent) than to 
passive and insecure (71,6 percent) and stubborn sceptics (78,4 percent). Passive and 
insecure (88,0 percent)  and to a lesser extent also stubborn sceptics (84,4 percent) are 
more likely to prefer discount stores because of their prices or discount policy. Family 
oriented consider and put an emphasis on whether the grocery stores personnel can assist 
and advice them, with 66,6 percent. 

The family oriented and stubborn sceptics differ significantly in their assessment of the  
personnel, with family oriented placing high importance on this attribute when selecting 
a retail store. Also family oriented and active and self-reliant differ from the remaining two 
lifestyle groups regarding quality of products or breath of assortment.

When considering price policy, the passive and insecure perceive this factor as most 
important (92,4 percent), placing the highest emphasis on it. Also the frequent sales actions 
and discounts are viewed by this segment as most important (90,3 percent).

According to our results, broad assortment and display of products were not seen as 
important by any of the lifestyle groups.

Based on the findings, some recommendations can be presented. For example, if the 
store  customers are largely family oriented or active and self-reliant, the retailer can  
emphasize quality products and fair prices. It would also be important to hire and train 
knowledgeable and helpful staff. 

If the majority of customers are passive and insecure or stubborn sceptics, the store 
should offer and advertise discounts and lower prices.

Conclusions 

The research presented in the paper indicates that shopping behaviour of seniors not 
only differ from the consumer behaviour of younger people, but it is also differentiated by 
psychographic characteristics of seniors consumer segment. 

The findings demonstrate the value of lifestyle variables in explaining the preference 
attributes in store selection by seniors. In order to retain the loyalty of family oriented, food 
retailers should carry high quality products as well as broader assortment of products. 
Research provides evidence that seniors households make serious decisions on food 
purchase and it is important also to consider the special health needs of this segment (low 
fat, low sodium, etc.).

Seniors value helpful staff with professional knowledge about the items in the store.  
Hence, food retailers should train store personnel to be more helpful and courteous.

Because of the seniors physical and health requirements, food stores should pay special 
attention to the internal store environment, particularly to the display of products, fast check-
outs, etc. The retailers that make these types of provision  are more likely to retain customers 
and to attract new customers.

Retailers can benefit from conducting such analysis of their customers and use that 
information to adapt their marketing programmes to acquire and retain senior shoppers. 
Although there are limitations in this research, the findings show the benefits of lifestyle 
characteristics of the seniors, with psychographic variables supplementing age variable in 
developing an effective retail strategy. 
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A PROPOSAL:   “AGRO-ERASMUS”
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Abstract

The rural population is getting smaller as percentage of the total population in 
the countries. There is a constant depopulation of rural areas to urban areas. 
The most extreme data are in countries like USA, where the rural population is 
1.5%, from which 1% of that amount is part time and only 0.5% full time. On the 
other side, we have countries with more than 50% rural population.

Related to training, cultural development, business and specific weight in 
society, rural residents have no significance in their societies. As they are few, 
and separated across the territory they have no influence on their societies.

Comparing the USA farmer with one from the EU, we see that the American 
one is a businessperson and the European one, in most cases is a farm worker. 

To reduce this gap between these different farmers, we believe that we must 
train the new generations of children belonging to farming Europe. They must 
have a common language, English; they must  know other countries culture and 
farming systems, live and network with other young Europeans colleagues,
future young farmers.

It is what we have coined as AGRO-ERASMUS. A project to be placed within 
the EU Common Agriculture Policies.

The project must be designed before its implementation. Even some previous 
experience should make better viability.

It should make use of a network of agricultural universities in several 
European countries. Each university would build a "farm school" where young 
people would learn "English”, and visit and work in small agricultural practices 
with a correct use of the time. One important subject dealing with should be 
agribusiness.

The procedure based on the “Farm School” (F-S) experience, should start with 
young people from 13 years up to 18 years.  Their attendance, every summer,
to the F-S should be rotated between different countries besides their own.

The first and second year, with young people 13/14 years old, the Farm School 
would last less than three weeks in an English speaking country (Ireland, UK or 
                                                      
1 Proffs. Dr. Universidad Politécnica de Madrid (UPM); jluis.lopezg@upm.es; 
aurelio.villa@upm.es.
2 Prof. Dr.  Universidad Internacional La Rioja (UNIR); jesus.calzadilla@unir.net
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someone else). They should live with a local family the time they stay outside of 
the Farm School (F-S). This two years period must be devoted to learn and 
become familiar with the English language and cultural differences. The rest of 
the four years left, the Farm Schools will have longer duration and be placed in 
other countries from the network.

The living way would be in multinational teams of young people where the only 
spoken language would be English. After six years of summer coexistence 
speaking English and learning new competences and skills with colleagues
from other countries, we would have a great team of young and future 
European farmers, able to travel free and confident through the whole Europe 
and ready to be engaged in productive, commercial and research activities.
These new young farmers may revive European agriculture and would not look
any more like rural habitants, but international business-farmers, professionally 
speaking.

In a brief survey among the assistants to the Fifth International Academic 
Conference titled "Alternative Income Sources in Small Agricultural Holdings of 
the European Union" held in Krakow (PL) in June 2015, participants from 
universities and countries like Poland, Hungary, Rep. Czech, Portugal, 
Romania, etc., expressed the necessity of addressing this problem in a new and 
bold way.

Keywords

Erasmus, Young Farmers Training, Farm-Schools, Rural Areas, Agribusiness.

1.-Introduction

The change process required in the future of the agro-food scenario in Europe 
will not happen without a new generation of global farmers, which today are still 
at school age [Genious et all 2008] [Sullivan 1996].

The young people leaving in rural environment and farming families have a 
lower expectation about their future than the urban young have, and lag behind 
in the access to higher levels of education, like university or technical colleges.
Offcourse this differences range between European member states, according 
to the GDP per person and rate of farming versus industry and services 
[Niewolny et all 2010] [Irivin et all 2011] [Farmer 1987].

To change this situation a more collaborative and inclusive strategy is needed,
That will rise the expectation of young farmers to higher levels of education 
within a global focus, for the future role of a modern farming, with more 
business focused and internationally centred, and with languages competences 
[Kabir 2007].

Several programs are already in place in Europe and elsewhere. However, all of 
them have some missing aspects. Either, focusing in young farmers, which are 
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already working in farms, or focusing in university and technical college 
students, which don´t have a strong farm relation, but all of them young adults.

Not program seems to focus in the upcoming young from farming and rural 
origin, still at school. Is there where we propose the necessity of a “Young 
Farmers School” with a similar approach to Erasmus, for agricultural or rural 
“teenagers”. This is the “Agro-Erasmus” proposal.

The best examples of Agricultural Erasmus are WHITE in Ireland and CAEP in 
USA, which are both NGO organizations.

WHITE (Work Experience Housing Internship Training Erasmus) [White in 
Ireland 2012] is a program linked with European Erasmus+ students with prior 
agricultural experience or agricultural education training. The internship is 
unpaid and has a stay up to 6 weeks. The student will live with the farmer family 
participating in the family functions and participate in the Irish agricultural way of 
life. The host farmer will have learnt from the candidates also about their 
agriculture and culture. The ranging areas of agriculture – farming considered 
are: Dairy farms, Landscaping, Cattle Breeding, Equine Stables, Pig Farms, 
Hen Farms, Organic Farming, Horticulture, and Sheep Industry.

The program has three main objectives:

Language skills. Helping the international candidate to improve 
the English language knowledge and work related language skills.
Professional skills. Having the opportunity to learn more about 
Irish agriculture and farming. They will acquire valuable work 
experience in the chosen career and gain confidence in their 
ability to work in an English-speaking environment.

Cultural knowledge. The student will get to know Irish people 
both at work and socially. The participants of these programs will 
have the possibility to learn more about the Irish culture and way 
of life, and developing lifelong friendships.

CAEP (Communicating for Agriculture Education Programs) [CAEP 2015],
which started in 1972 as an association of dairy farmers in Minnesota,  carried 
out the vision of providing young adults an opportunity to experience the world 
through agricultural exchange, while providing hosting rural families to be 
touched by other cultures, resulting in lifelong friendships. Stays are between 3 
to 12 months in USA or other CAEP host countries, and are paid international 
internships. Participants are agriculture companies and farms, in agriculture;
nurseries, wineries and horse operations, ranging in more than 30 options. 
Students are qualified and accredited in agriculture by a post-secondary 
institution in their own country of origin.

As CAEP program is based on ”work and learn” experience, students are 
advised into the adequate educational track, which can include for larger stays 
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(12 months) a work/training program, attending the second half of the time an 
adequate educational institution.

The European Commission is addressing in the action programs different 
initiatives oriented to create young farmers exchange programs. To be 
mentioned are the Exchange Program for Young Farmers (Pilot) [European 
Commission DG Agriculture and Rural Development 2012] from the General 
Directorate for Agriculture and Rural Development, and the Youth for
Europe Action Program from the EACEA (Education, Audiovisual and 
Cultural Executive Agency) General Directorate of Education and Culture 
[AECEA 2013].

The Youth for Europe actions include Youth Exchanges and Youth Initiatives 
that offer an opportunity for groups of young people from different countries to 
meet and learn about each other. In addition, support networked projects 
between different countries to exchange experiences between young people, 
aged from 13 to 30 years. However, these actions provide the opportunity for 
young farmers’ education.

The Pilot Project Exchange Program for Young Farmers includes in Theme 2 
the Overview of Exchange Schemes in the UE. This should include individual 
and group farm visits, participation in demonstration projects, internships, 
apprenticeships and similar actions. The results of such an overview should 
provide the economic support, legal aspects, cultural aspects, and farmers’
benefits from the exchanges that would underpin the Agro-Erasmus initiative.

2. MODEL DESCRIPTION

The model coined   as "Agro-Erasmus" ("AE") is an idea that makes sense now 
and is developing gradually as people related to the rural world and training, 
know and get excited about it.[CAP,2013]

It intends to use the image and the advantages that the Erasmus Program, now 
extended to other learning scenarios in Erasmus plus [Erasmus, 2014], has had 
and still has among university students by facilitating the exchange between the 
universities of different European countries. Its integrating effect has been 
awesome and has made a great contribution to cohesion and understanding of 
European youth. It has been the best seed and planting to achieve better 
cooperation between nations that constitute the EU.

In the previous point, we have seen other approaches attempting to develop 
and integrate young people in agriculture in the EU, but none has been set in 
the children or young farmers. It is from them that we have to base our 
European agriculture for the near future. That is the rationale and intended 
"Agro-Erasmus Program" target audience.
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2.1 WHAT IS AGRO-ERASMUS (A-E).

It would work with students, children of EU farmers, with ages from 13 up to 18
years, using only English language, from different nationalities living in a "farm 
school" and creating a lifelong friendship links, networking, between them.

This ultimate goal, creating bonds of friendship and networks [Mailfert 2007] 
between different nationalities, will allow them, when they reach the 18 years,
being able to reach many of the EU countries without language barriers and 
knowing the basic features of the culture of each country. These young people,
who have spent six years living with colleagues in and from other countries, will 
be the architects of the new agribusiness ideas inter countries, and the real 
entrepreneurs of a new network of European agricultural business. The basic 
and profound reform of agriculture will become true through professional 
training, knowledge of English and culture, of different countries which 
constitute the "Agro-Erasmus" network.(A-E Program).

Let have a look to the structure of the "A-E" Program.

The idea is to be focused on countries and universities related to agriculture 
and close to the farming world in the EU.

Each university will operate a "farm school" (“F-S”) where the students meet in 
summer, from different European countries. The University will have a team of 
"trainers" that guide the students and manage the "F-S" in summer.  The
summer weather makes easier traveling between countries.

Teaching and practice of agriculture will be encouraged in the F-S, and always 
in English.  The agricultural work will be more didactical at leisure and 
coexistence as personal work. Tours around the zone and the various farming 
and agribusiness will be carried out. English language education should be the 
priority of F-S.

The length of stay in the F-S depends on the student's age. (See Table 1).

The start will be when the student is 13 and finish at the age of 18 years old. As 
the initial objective is to learn English, the first two summers of F-S will be in 
Ireland, UK, or any other European English speaking country. The students will 
be accommodated in families.
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Table 1:  STAY IN FARM – SCHOOL (F-S)

Age of children (years)        Weeks number Host Countries

13 2 weeks Ireland, UK or 
other.

14 3 weeks Ireland, UK or 
other.

15 4 weeks Other countries EU

16 5 weeks  Idem

17 6 weeks Idem

18 Two months Idem.

__________________________________________________

Source: Authors

2.2 NETWORK OF UNIVERSITIES AND F-S.

The different universities in different countries will constitute a network of 
universities A-E. The network would include different agricultural associations 
(unions, cooperatives, training schools, vocational training, etc.) as partners 
with the country universities.

Advocacy and outreach must be very strong to go attracting parents and that 
they encourage their children to learn English while traveling abroad alone.

For each F-S, and age group, educational material would have to be elaborated
including the English language education.

2.3 STRUCTURE OF THE OPERATION PROGRAM A-E.

To get an idea of how would be in the future the structure of this program, it will
have:

1.- Agricultural University Network with F-S across the EU.

1.1.- There will be an Annual National Meeting, and an Annual European
Meeting, in all participant countries with F-S, on a rotating basis.

2.- Associated network of Agricultural Partners in each country.

2.1.- Working as partners of the F-S network under the university 
coordination.

3. Associated European Network of Public Institutions, at national and regional 
level, including whenever possible National Agricultural Offices.

4.- A permanent coordination and Management Group at European level from 
the Consortium Members.
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2.4 ACTIVITIES DURING THE YEAR.-

WINTER:

National program planning in coordination with Program Management would 
propose and distribute applying students who will go next summer to different F-
S.

SUMMER:

Educational and training activities will be carried out in the F-S´s and in 
universities of designated countries. Advanced students in English will be able 
to progress to the TOEFL certificate.

2.5.- OTHER ASPECTS.-

The coordination of A-E Program should have two components. Firstly the 
educational component based on the English language knowledge, because 
they are going to be trained as young students (13-18 years). Secondly the 
agricultural, because they are children or young farmers, who will continue 
dealing with Agriculture.

The agricultural component fits in the CAP Pillar II. [CAP, 2013].  We believe 
that the financing of this potential Agro-Erasmus Program could be covered the 
CAP (Common Agricultural Policy by European Commission). The educational 
component is inserted which is best in the EACEA, under the General 
Directorate for Education and Culture. And maybe it would be a very 
appropriate program within the group of ERASMUS +, of the EACEA. [Erasmus, 
2014]

Once, the proposal has been more elaborated, the universities that have 
expressed their desire of cooperation in the Fifth International Academic 
Conference "Alternative Income Sources in Small Agricultural Holdings of the 
European Union" held in Krakow (PL) in June 2015, and others Institutions that 
will join subsequently, shall constitute the pilot program. Which being a
European Union Program will be under Brussels Program Model. Considering a 
target pilot to start countries such as Poland, Hungary, Check Republik, 
Eslovakia, Portugal, Romania, and other Central European Countries, which 
have a very powerful practice in Agricultural Universities, and in Regional 
Development Faculties, like Mendel University in Brno.

3.- CONCLUSSIONS.

There is a necessity to address school age youngsters (teenagers), from 
farming families to empower them for a new role in the global food-supply 
farming scenario.
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Experiences about young farmers exchange programmes for training and 
education are not fully developed but actual projects are very encouraging, in 
particular those related to the Erasmus Program.

Agro-Erasmus is now in the right timing.  So, should be launched an 
initiative in this direction by the European Universities related to Agricultural 
education, starting with the Eastern Europe countries.
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Abstract
Introduction: Small and medium-sized enterprises (SMEs) are often referred to as the

backbone of the European economy, providing an economic growth. They are an essential
source of jobs, create entrepreneurial spirit and innovation in the EU and are thus crucial for
fostering competitiveness and employment. The first official definition of SMEs categories
provides a Commission Recommendation (COM (96) 261 final) from 3 April 1996. Actually
an official definition of SMEs categories provides the SME User Guide, according the
Commission Recommendation 2003/361/EC. For the purpose of presenting statistical 
information European Committee usually adapted size class groupings according number of
employees, which is used also by National statistical institutes (NSIs), European Statistical 
System (ESS), European System of Central Banks (ESCB) and EUROSTAT as well.

Manufacturing as an activity becomes under Section C of the EU Statistical Units
Regulation. Among the NACE Rev. 2 sections in the non-financial business economy,
manufacturing was in 2012 the largest in terms of value added: 2.1 million manufacturing
enterprises generated EUR 1 620 billion of value added in 2012, while providing employment
for about 30 million persons. One of the most important “manufacturing” activity is the 
manufacture of food products. This division includes the processing of the products of
agriculture, forestry and fishing into food for humans or animals, and includes the production 
of various intermediate products that are not directly food products.

Data: This article based on the EUROSTAT database of business register. Analysis
includes 28 European states („old“ and „new“ EU members as well as „candidate countries“)
selected according the criteria of data availability: Belgium, Bulgaria, Czech Republic, 
Denmark, Germany (until 1990 former territory of the FRG), Estonia, Ireland, Greece, Spain, 
France, Croatia, Italy, Cyprus, Latvia, Lithuania, Luxembourg, Hungary, Netherlands, Austria,
Poland, Portugal, Romania ,Slovenia, Slovakia, Finland, Sweden, United Kingdom, Norway.
Because the data lack, following states was excluded from analysis: Malta, Switzerland,
Former Yugoslav Republic of Macedonia, Bosnia and Herzegovina.

For better comparison we are using segmentation of enterprises according their size
(which is fully in line with the European definition of small and medium-sized enterprises 
(SMEs) as given in Commission Recommendation 2003/361/EC):

Micro enterprises – or Very Small Enterprises (0-9 employees account for over 50% of
employment).
Small enterprises (10-49 employees account for over 30% of employment). For better
comparison we are dividing this category into two size groups (according EU Business 
Register methodology): small enterprises with 10 – 19 employees and small enterprises 
with 20 – 49 employees.

                                                           
1 Slovak University of Agriculture in Nitra, Faculty of Economics and Management, Department of 
Management,
Tr. A. Hlinku 2, 94976 Nitra, Slovakia, alexandra.malejcikova@uniag.sk
2 Slovak University of Agriculture in Nitra, Faculty of Economics and Management, Department of 
Management,
Tr. A. Hlinku 2, 94976 Nitra, Slovakia, jana.kozakova@uniag.sk
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· Medium – sized enterprises 50-249 employees account for over 25% of employment. 

· Large enterprises – 250 and more employees for over 25% of employment. 

Methods: The Kruskal-Wallis one-way analysis of variance by ranks is a non-parametric 
method for testing whether samples originate from the same distribution or not and it is used 
when the assumptions of ANOVA are not met. The null hypothesis of the Kruskal-Wallis test 
assumes that the samples are from identical populations. Alternative hypothesis assumes 
that the samples come from different populations. When the p-value is such that the null 
hypothesis has to be rejected, then at least one sample (or group) is different from the 
others. For pairwise comparisons between groups we used the Steel-Dwass-Critchlow-
Fligner procedure. The Jonckheere-Terpstra Test is also a non-parametric test, which is 
used to test for differences among several independent samples and is preferred to Kruskal-
Wallis test in the case of ranked data. It is used to test for ordered differences among 
classes, hence it requires that the independent samples are ordinally arranged on the 
variable of interest. Jonckheere-Terpstra tests the hypothesis that the within-sample 
magnitude of the studied variable increases as we move from samples low on the criterion to 
samples high on the criterion. To estimate the exact p-value we used Monte Carlo 
simulation.  

Results and conclusions: Our research includes the year time 2012 in which we are 
evaluating following indicators: Average personnel costs (personnel costs per employee) in 
thousand euro, Share of personnel costs in total purchases of goods and services, Apparent 
labour productivity (Gross value added per person employed), Share of value added in 
manufacturing total. The results of the analysis show that there are statistically significant 
differences between the enterprises with different size. 

Key words:  
Manufacturing, food products, small and medium - sized enterprises, European countries 

JEL Classification Codes: 
C140, E230, E240, O52, R300 

Introduction 
Small and medium - sized enterprises (SMEs) are often referred to as the backbone of 

the European economy, providing a potential source for jobs and economic growth. 
According European Commission (2015), ninety-nine out of every hundred businesses in 
Europe was SMEs in 2014. They were employ two in every tree employees and produce 58 
cents in every euro of value added (net contribution of the company to the economy). 
Sharman and Wadhawan (2009) stated that the importance of the SMEs sector is even 
recognized around the world because it can significantly improve the social and economic 
systems in a variety purposes. The increasing number of SMEs can support the economic to 
be stronger. 

The importance of small and medium - sized enterprises to economic and social 
development of European is increasingly recognised by many authors (Hobohm, 2001; 
Harvie, 2007; Doern, 2009). According to the new SME definition, the first step to qualify as 
an SME is to be considered as an enterprise. An enterprise is any entity engaged in an 
economic activity, irrespective of its legal form. 

The first official definition of small and medium - sized enterprises categories provides a 
Commission Recommendation (COM (96) 261 final) from 3 April 1996. Nowadays there is 
The SME User Guide, which helps with categorization and determining the conditions 
regarding qualification as an SME. This based on the Commission Recommendation 
2003/361/EC as published in the Official Journal of the European Union in 2003. Micro 
enterprises are defined as enterprises which employ fewer than 10 persons and whose 
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annual turnover or annual balance sheet total does not exceed 2 million euro. Small 
enterprises are defined as enterprises which employ fewer than 50 persons and whose 
annual turnover or annual balance sheet total does not exceed 10 million euro. Medium – 
sized enterprises are defined as enterprises which employ fewer than 250 persons and 
whose annual turnover total does not exceed 50 million euro or annual balance sheet total 
does not exceed 43 million euro. Enterprises beyond these limits are considered as “large 
enterprises” and these are excluded from SME category as well as special regulations and 
support programs. 

SMEs in European economy 
The SME sector is the backbone of the economy in high - income countries, but is less 

developed in low - income countries. The Organisation for Economic Cooperation and 
Development (OECD) reports that more than 95 % of enterprises in the OECD area are 
SMEs. These enterprises account for almost 60 % of private sector employment, make a 
large contribution to innovation, and support regional development and social cohesion. Also 
in low - income countries, the SME sector makes a critical contribution to GDP and 
employment (European Investment Bank, 2011). 

Micro, small and medium-sized enterprises (SMEs) are the engine of the European 
economy. They are an essential source of jobs, create entrepreneurial spirit and innovation 
in the EU and are thus crucial for fostering competitiveness and employment (Verheugen, 
2005). SMEs are integral to job growth, employing 88.8 million people in 2013 in the EU 28. 
Non-financial business sector dominated by SMEs in terms of number of enterprises. (Muller, 
2014). Moreover, their revenue has suffered a lot because of recession in past decade. Also, 
the modern customer is looking for quality products at lower prices. Then, there is a time 
constraint i.e. they have to deliver the products in a short notice of time. All these above 
factors, collectively have affected the sustainability of SMEs. Therefore, they are working on 
various measures to address it like cost cutting in terms of inputs, redundancy of staff etc. 
(Kumari, et al. 2015). 

European SMEs were significantly more resilient than large enterprises to the 2008 
crisis, particularly in employment terms. However, after the crisis it has been more difficult 
also for them to recover. After 2009, large enterprises were leading the recovery in terms of 
output (gross value added), but as of 2012 they have surpassed SMEs – albeit only slightly - 
also in terms of employment. Thus, by 2012, large enterprises managed to regain almost 1.1 
million of the 1.6 million jobs lost in 2009. The SMEs, which lost comparatively fewer jobs in 
preceding years, went through a rough patch in 2012. (European Commission, 2013) The 
level of value added generated by these SMEs increased overall by 1,1% in 2013. However 
this positive trajectory is tempered by two ancillary points: firstly, a slowdown in this increase 
from the two previous years, when it was 1,5% (2012) and 4.2% (2011), and secondly a 
decline in 2013 in both the total number of SMEs ( 0,9%) and the number of people 
employed by SMEs ( 0,5%) (European Commission, 2014). 

Manufacturing of food products  
Historically, manufacturing has functioned as the main engine of economic growth and 

development. Productivity is higher in the manufacturing sector than in the agricultural 
sector. Manufacturing is also assumed to have more potential for productivity growth than 
other sectors (Szirmai and Verspagen, 2015). 

Some SME sectors has posted relative strong positive growth from 2008 to 2013 with 
“business services”, “retail and whole sale trade” and “other sectors” (which include all other 
non financial business sectors) posting positive value added growth (European Commission, 
2014). 
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Fig. 1 Change (in %) in three SME indicators from 2008 to 2013 in the EU28–key SME 
sectors 

Source: European Commission, 2014, authors 

 

Manufacturing as an activity becomes under Section C of the EU Statistical Units 
Regulation. Manufacturing is one of the five key sectors in European economy. The 
remaining sectors are: construction, business services, accommodation and food, wholesale 
and retail trade. (EC, 2015). Together, these five sectors account for almost 4/5 of all SMEs 
in the EU28. The retail/wholesale sector is the largest in almost all EU Member States. 
(Muller, et al., 2014). The EU28 manufacturing SME sector is also still operating at well 
below 2008 levels with value added down by 2.9 % in 2013 relative to 2008, the level of 
employment down by 9.9 % and the number of enterprises down by 5.3 %. Today, this sector 
employs more than 17 million individuals and generates 21 % of SME value added in Europe 
(Muller, 2014). 

Micro enterprises or enterprises which employ less than nine persons has the biggest 
share from SMEs categories in European manufacturing sector. In evaluated period we can 
see the declining trend of this share, from 85.877 % on 2007 to 78.209 % in 2012. On the 
other hand, the share of both groups of small enterprises (10-19 persons employed and 20 - 
49 persons employed) is rising.  
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Fig. 2 Food Manufacturing Enterprises in Europe - The Share of SMEs Categories 
(2007-2012) 

 
Source: Eurostat 2015, author’s calculations 

 

One of the most important “manufacturing” activities is the manufacture of food products 
(division 10 of NACE REV. 2 category). This division includes the processing of the products 
of agriculture, forestry and fishing into food for humans or animals, and includes the 
production of various intermediate products that are not directly food products. The activity 
often generates associated products of greater or lesser value (for example, hides from 
slaughtering or oilcake from oil production). It is organised by activities dealing with different 
kinds of products: meat, fish, fruit and vegetables, fats and oils, milk products, grain mill 
products, animal feeds and other food products. Some activities are considered 
manufacturing (for example, those performed in bakeries, pastry shops, and prepared meat 
shops etc. which sell their own production) even though there is retail sale of the products in 
the producers’ own shop. 

The food industry is becoming a more and more competitive environment where 
manufacturers have to cope with short due dates imposed by the high market pressure, 
specifically from large retailers (Rundh, 2005). There were 264.1 thousand enterprises 
operating with food products manufacturing as their main activity in the EU-27 in 2010. 
Together they employed 4.1 million persons, equivalent to 3.1 % of all persons employed in 
the non-financial business economy and 13.6 % of the total number of persons employed in 
manufacturing (Section C). They generated EUR 158.0 billion of value added which was 2.8 
% of the non-financial business economy total and 10.5 % of the manufacturing total 
(Eurostat, 2013).  

 

Fig. 3 Average Number of Food Manufacturing Enterprises in Selected European 
Countries (2007-2012) 

 
Source: Eurostat 2015, author's calculations 
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There are more than 59 thousand of food manufacturing enterprises in France which is 
the most from selected countries (fig. 3). Nearly 56 thousand of these are in Italy. Other 
studied countries has smaller food sector which is connected with their total size. Germany, 
Spain, Greece and Poland have 14 to 29 thousand of these enterprises, other countries 
including Slovakia and other V4 countries have more than a thousand.  

 

Fig. 4 Average Share of SMEs on Total Number of Food Manufacturing Enterprises in 
Selected European Countries (2007-2012) 

 
Source: Eurostat 2015, author's calculations 

 

As we already mentioned, SMEs has nearly 99 percent share on enterprises in 
European economy. It is similar in food manufacturing. According our calculations, 98.479 
percent of food manufacturing enterprises in selected countries are SMEs (average of time 
period 2007-2012). The biggest share of them is in Italy (99.823 %) but more than 99 % has 
also nine other European countries (fig. 4): Greece, Portugal, France, Cyprus, Bulgaria, 
Spain, Belgium, Slovenia and Sweden. More than 98 % has eleven countries, including all 
countries in V4 region (Czech Republic Finland, Norway, Austria, Romania, Hungary, 
Croatia, Netherlands, Slovakia, Germany and Poland). Five countries (Denmark, Latvia 
Luxemburg, Lithuania and Estonia) have more than 97 %. Surprisingly, United Kingdom as 
one of the most advanced European countries has just more than 95 % and Ireland for one 
percent less. In summary, we can say that the biggest share of SMEs in food manufacturing 
has from selected European countries Italy (99,823 %) and the smallest has Ireland (94,803 
%).  

Least of enterprises in each SMEs category are in Luxemburg, which is connected with 
the total size of this country (2586 km²). In addition, according European Investment Bank at 
least 46 % of the country's GDP depends on finance. On the other hand the most of micro 
enterprises are in France, small (of both size groups) and medium - sized in Germany 
Tab.1). Given the different size of selected countries and size of their markets, is better to 
monitor the share of SMEs categories on total number (in this case of total number food 
manufacturing enterprises). The highest share of microenterprises in food manufacturing has 
Greece (94,649 %), but on the other hand it has the lowest share of medium-sized 
enterprises form all evaluated countries (1,102 %). The lowest share of microenterprises is in 
Ireland (32,612), but in this country is the highest share of small enterprises which employ 
from 20 to 49 people (22,182 %) and medium-sized enterprises (19,764 %). The lowest 
share of both small enterprises groups has France.  
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Tab. 1 The Average Number of Enterprises and its Share on Total SMEs Manufacturing 
Food Products in Selected European Countries (2007-2012) 

Country Micro Small I. Small II. 
Medium-

sized 

Share of Enterprises on SMEs (%) 

Micro  Small I. Small II. 
Medium-

sized 
Belgium 6 071 647 406 219 82,083 8,741 5,487 2,956 
Bulgaria 3 156 626 507 370 67,281 13,355 10,800 7,893 

Czech Republic 4 901 544 508 337 77,123 8,553 7,989 5,301 
Denmark 816 361 211 110 53,219 23,559 13,759 7,146 
Germany 15 231 8 496 2 054 2 083 53,711 29,960 7,242 7,346 
Estonia 200 60 65 49 51,886 15,518 16,905 12,657 
Ireland 193 118 132 117 32,612 19,961 22,182 19,764 
Greece 14 327 324 280 167 94,649 2,140 1,850 1,102 
Spain 18 030 2 521 1 939 843 76,753 10,733 8,254 3,589 
France 53 044 3 121 1 560 831 90,184 5,307 2,651 1,412 
Croatia 2 141 410 215 109 73,474 14,078 7,368 3,753 

Italy 49 100 4 223 1 771 669 87,896 7,559 3,170 1,197 
Cyprus 662 95 46 41 78,066 11,242 5,444 4,776 
Latvia 391 90 106 113 54,446 12,468 14,813 15,695 

Lithuania 719 145 152 132 61,018 12,263 12,928 11,188 
Luxembourg 85 27 12 14 60,331 19,008 8,264 9,799 

Hungary 2 998 577 421 273 69,310 13,337 9,723 6,320 
Netherlands 2 949 585 384 298 68,871 13,657 8,973 6,949 

Austria 2 227 724 399 191 62,166 20,204 11,135 5,323 
Poland 9 537 1 472 1 599 1 125 68,107 10,512 11,418 8,031 

Portugal 7 940 1 089 572 278 80,132 10,985 5,768 2,806 
Romania 5 450 1 170 989 507 66,338 14,245 12,036 6,173 
Slovenia 873 87 49 43 82,206 8,175 4,629 4,033 
Slovakia 1 102 243 125 111 68,642 15,144 7,754 6,903 
Finland 1 302 162 130 82 76,872 9,536 7,696 4,832 
Sweden 2 660 299 211 124 79,983 8,991 6,330 3,714 

United Kingdom 3 872 845 748 660 60,452 13,197 11,672 10,298 
Norway 1 277 267 220 109 67,409 14,114 11,615 5,737 
Average 7 545 1 047 565 357 69,472 13,091 9,209 6,668 

Source: Eurostat 2015, author's calculations 

 

Selected European countries have different total size which is connected with the size of 
their food manufacturing sub-sector. Averagely, they has more than 69,472 % share of micro 
enterprises in food manufacturing, 13,091 % of small enterprises (10-19 employees), 9,209 
% of small enterprises (20-49 employees) and 6,668 % of medium sized enterprises.  

Data and Methods 
This research focuses on manufacturing of food products SMEs located in selected 

European countries. At the NACE division level, this was the largest sector within 
manufacturing in 2010 in terms of employment and the second largest in terms of value 
added, smaller only than the manufacture of machinery and equipment.  

The analysis presented in this article is based on the main dataset for structural business 
statistics (SBS) and size class data, all of which are published annually. 

The main series provides information for each EU Member State as well as a number of 
non-member countries at a detailed level according to the activity classification NACE. Data 
are available for a wide range of variables. Analysis includes 28 European states („old“ and 
„new“ EU members as well as „candidate countries“) selected according the criteria of data 
availability: Belgium, Bulgaria, Czech Republic, Denmark, Germany (until 1990 former 
territory of the FRG), Estonia, Ireland, Greece, Spain, France, Croatia, Italy, Cyprus, Latvia, 
Lithuania, Luxembourg, Hungary, Netherlands, Austria, Poland, Portugal, Romania, 
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Slovenia, Slovakia, Finland, Sweden, United Kingdom, Norway. Because the data lack, 
following states was excluded from analysis: Malta, Switzerland, Former Yugoslav Republic 
of Macedonia, Bosnia and Herzegovina. 

For the purpose of presenting statistical information European Committee usually 
adapted such that the following mutually exclusive size class groupings are created based on 
employment Regulation (EC) No 223/2009): 

Company category Employees Code 

· micro (less than 10) 1 

· small I. (10-19) 2 

· small II. (20-49) 3 

· medium (50-249) 4 

· large (more than 250) 5 

This size class is used also by National statistical institutes (NSIs), European Statistical 
System (ESS), European System of Central Banks (ESCB) and EUROSTAT as well. 

This article presents an overview of statistics for the food products manufacturing sector 
in the EU, as covered by NACE Rev. 2 Division 10. This division includes the processing of 
the products of agriculture, forestry and fishing into food for humans or animals, and includes 
the production of various intermediate products that are not directly food products. 

Our research includes the year time 2012 in which we are evaluating following 
indicators:  

· average personnel costs (personnel costs per employee) in thousand euro,  

· share of personnel costs in total purchases of goods and services,  

· apparent labour productivity (Gross value added per person employed),  

· share of value added in manufacturing total. 

In this article we are used some of the statistics methods, which are: Kruskal-Wallis one-
way analysis, Steel-Dwass-Critchlow-Fligner procedure and Jonckheere-Terpstra test. The 
Kruskal-Wallis one-way analysis of variance by ranks is a non-parametric method for testing 
whether samples originate from the same distribution or not and it is used when the 
assumptions of ANOVA are not met. The null hypothesis of the Kruskal-Wallis test assumes 
that the samples are from identical populations. Alternative hypothesis assumes that the 
samples come from different populations. When the p-value is such that the null hypothesis 
has to be rejected, then at least one sample (or group) is different from the others. For 
pairwise comparisons between groups we used the Steel-Dwass-Critchlow-Fligner 
procedure. The Jonckheere-Terpstra Test is also a non-parametric test, which is used to test 
for differences among several independent samples and is preferred to Kruskal-Wallis test in 
the case of ranked data. It is used to test for ordered differences among classes, hence it 
requires that the independent samples are ordinally arranged on the variable of interest. 
Jonckheere-Terpstra tests the hypothesis that the within-sample magnitude of the studied 
variable increases as we move from samples low on the criterion to samples high on the 
criterion. To estimate the exact p-value we used Monte Carlo simulation. 
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Results 
In our research we used descriptive statistics for description of situation in the small and 

medium sized enterprises which doing their business in manufacturing of food products in 
European union. Examined time period for our research were six years continually from 2007 
to 2012 (tab. 2 and tab. 3).  

  

Tab. 2 Descriptive statistics (Manufacture of food products enterprises in EU) 

 
2007 2008 2009 2010 2011 2012 

Minimum 154 152 147 142 137 137 

Maximum 64912 60382 57376 57364 56685 57731 

1st Quartile 1128 1129 1087 1434 1452 1471 

Median 4006 3945 3973 3992 3935 4004 

3rd Quartile 9508 9217 8908 8411 8104 8178 

Mean 10087 9867 9258 9653 9623 9591 

Standard deviation (n-1) 16307 15662 14618 14936 14892 14927 

Source: author's calculations 

Tables 2 and 3 shows basic descriptive statistics: Minimum, Maximum, 1st Quartile, 
Median, 3rd Quartile, Mean and  Standard deviation (n-1) in examined sample during 2007- 
2012 period. 

Tab. 3 Descriptive statistics (Manufacture of food products SMEs in EU) 

 
2007 2008 2009 2010 2011 2012 

Minimum 151 148 143 139 134 132 

Maximum 64626 60128 57127 57098 56446 57475 

1st Quartile 1100 1102 1063 1403 1417 1436 

Median 3953 3892 3923 3942 3880 3960 

3rd Quartile 9414 9132 8830 8331 8027 8100 

Mean 10001 9783 9175 9571 9542 9510 

Standard deviation (n-1) 16241 15600 14563 14869 14829 14864 

Source: author's calculations 

Results of Kruskal-Wallis one-way analysis and Steel-Dwass-Critchlow-Fligner 
procedure 

For the purpose of this paper, here are presented descriptive statistics and 
nonparametric tests that aim to answer on four assumptions. 

Average personnel costs (personnel costs per employee) in thousand Euro (APC) 

Tab. 4 Summary statistics (APC) 

Variable Minimum Maximum Mean Std. deviation 

APC | 1 2,600 66,800 18,961 14,985 

APC | 2 2,700 51,900 19,157 12,822 

APC | 3 3,000 56,200 21,779 14,307 

APC | 4 4,400 61,400 26,279 16,425 

APC | 5 6,300 70,800 31,150 18,881 

Source: author's calculations 
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Assumption 1 – The size of the enterprise had in the year 2012 no impact on the 
Average personnel costs in thousand Euro. 

H0: The samples come from the same population. 

Ha: The samples do not come from the same population. 

 

Tab. 5 Kruskal-Wallis test (APC) 

K 11,132 

p-value1 (Two-tailed) 0,023 
1The p-value has been computed using 10000 Monte Carlo simulations. 

Source: author's calculations 

 

The previous table shows that the null hypothesis cannot be at a significance level of 
0.01 reject, therefore concludes that the size of the company in 2012 had an impact on 
average personnel costs (personnel costs per employee). 

Share of personnel costs in total purchases of goods and services (SPC),  

Tab. 6 Summary statistics (SPC) 

Variable Minimum Maximum Mean Std. deviation 

SPC | 1 7,900 59,100 19,118 10,447 

SPC | 2 8,600 87,900 22,789 15,370 

SPC | 3 8,900 25,700 14,629 4,245 

SPC | 4 8,600 37,000 13,314 5,443 

SPC | 5 6,800 41,200 15,243 7,609 

Source: author's calculations 

 

Assumption 2 – The size of the enterprise had in the year 2012 no impact on the Share 
of personnel costs in total purchases of goods and services. 

H0: The samples come from the same population. 

Ha: The samples do not come from the same population. 

 

Tab. 7 Kruskal-Wallis test (SPC) 

K 20,001 

p-value1 (Two-tailed) 0,000 
1The p-value has been computed using 10000 Monte Carlo simulations. 

Source: author's calculations 

 

The previous table shows that the null hypothesis can be at a significance level of 0.01 
dismissed. Based on these results, we argue that the size of the company in 2012 had an 
impact on the share of personnel costs in total purchases of goods and services and thus the 
size of enterprises surveyed. According this we can conclude there are significance 
differences between the size classes of companies.  

Following two tables (Tab. 8 and Tab. 9) shows the results of Steel-Dwass-Critchlow-
Fligner procedure through which we can identify the groups among which there are 
differences. 
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Tab. 8 Significant differences (SPC) 

 SPC | 1 SPC | 2 SPC | 3 SPC | 4 SPC | 5 

SPC | 1  No No Yes No 

SPC | 2 No  No Yes No 

SPC | 3 No No  No No 

SPC | 4 Yes Yes No  No 

SPC | 5 No No No No  

Source: author's calculations 

 

Tab. 9 p-values (SPC) 

 SPC | 1 SPC | 2 SPC | 3 SPC | 4 SPC | 5 

SPC | 1 1 0,870 0,367 0,017 0,308 

SPC | 2 0,870 1 0,060 0,002 0,058 

SPC | 3 0,367 0,060 1 0,467 0,999 

SPC | 4 0,017 0,002 0,467 1 0,724 

SPC | 5 0,308 0,058 0,999 0,724 1 

Source: author's calculations 

 

Table 9 shows that statistically significant differences exist between the first and the 
fourth size class (i.e. between micro and medium enterprises) and between the second and 
fourth size class (i.e. between I. small and medium sized enterprises). 

Apparent labour productivity (Gross value added per person employed) (ALP) 

Tab. 10 Summary statistics (ALP) 

Variable Minimum Maximum Mean Std. deviation 

ALP | 1 1,500 170,500 27,014 32,048 

ALP | 2 4,400 71,700 26,929 18,134 

ALP | 3 5,400 79,500 32,521 20,968 

ALP | 4 8,400 89,100 41,121 24,105 

ALP | 5 13,400 306,200 57,007 56,762 

Source: author's calculations 

 

Assumption 3 - The size of the enterprise had in the year 2012 no impact on the 
Apparent labour productivity (Gross value added per person employed). 

H0: The samples come from the same population. 

Ha: The samples do not come from the same population. 

 

Tab. 11 Kruskal-Wallis test (ALP) 

K 18,150 

p-value1 (Two-tailed) 0,001 
1The p-value has been computed using 10000 Monte Carlo simulations. 

Source: author's calculations 

 

As in the previous case, we can dismissed the null hypothesis at a significance level of 
0.01. Therefore we can conclude that the size of the company (in 2012) had an impact on the 
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apparent labour productivity. Tables 12 and 13 presents the results of Steel-Dwass-
Critchlow-Fligner procedures. 

 

Tab. 12 Significant differences (ALP) 

 ALP | 1 ALP | 2 ALP | 3 ALP | 4 ALP | 5 

ALP | 1  No No Yes Yes 

ALP | 2 No  No No Yes 

ALP | 3 No No  No No 

ALP | 4 Yes No No  No 

ALP | 5 Yes Yes No No  

Source: author's calculations 

 

Tab. 13 p-values (ALP) 

 ALP | 1 ALP | 2 ALP | 3 ALP | 4 ALP | 5 

ALP | 1 1 0,824 0,339 0,043 0,012 

ALP | 2 0,824 1 0,690 0,188 0,040 

ALP | 3 0,339 0,690 1 0,547 0,139 

ALP | 4 0,043 0,188 0,547 1 0,856 

ALP | 5 0,012 0,040 0,139 0,856 1 

Source: author's calculations 

 

Statistically significant differences exists between the first and the fourth size class (i.e. 
between micro and medium enterprises) and between the first and fifth size class (i.e. 
between micro and large enterprises), and even between the second and fifth size class of 
enterprises (i.e. between small I. and large enterprises). 

 

Share of value added in manufacturing total (SVA)  

Tab. 14 Summary statistics (SVA) 

Variable Minimum Maximum Mean Std. deviation 

SVA | 1 2,100 66,800 18,914 14,928 

SVA | 2 2,700 51,900 19,157 12,822 

SVA | 3 3,000 56,200 21,779 14,307 

SVA | 4 4,400 61,400 26,271 16,422 

SVA | 5 6,300 70,800 31,100 18,875 

Source: author's calculations 

 

Assumption 4 - The size of the enterprise had in the year 2012 no impact on the Share 
of value added in manufacturing total. 

H0: The samples come from the same population. 

Ha: The samples do not come from the same population. 
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Tab. 15 Kruskal-Wallis test (SVA) 

K 10,981 

p-value1 (Two-tailed) 0,023 
1The p-value has been computed using 10000 Monte Carlo simulations. 

Source: author's calculations 

 

Previous table 15 shows, that at a significance level of 0.01 the null hypothesis cannot 
be rejected. Therefore we can conclude that the size of the company in 2012 did not affect 
the share of value added in manufacturing total. 

Results of Jonckheere-Terpstra test 

The presence of the trend was confirmed in all monitored indicators. The std. JT Statistic 
value is in the case of indicators APC, ALP and SVA positive. According this we can 
conclude, that bigger companies (companies with large amount of employees) tend these 
indicators as more important. Conversely, the value of std. JT Statistic of the indicator SPC is 
negative. Consequently, bigger companies (companies with more employees) tend to these 
indicators considered as less important as enterprises with fewer employees. 

 

Tab 16 Jonckheere-Terpstra Testa 
 APC SPC ALP SVA 

Std. J-T Statistic 3,388 -3,500 4,499 3,377 
Asymp. Sig. (2-tailed) ,001 ,000 ,000 ,001 

Monte Carlo Sig. 
(2-tailed) 

Sig. ,001b ,000b ,000b ,001b 
99% Confidence 

Interval 
Lower Bound ,000 ,000 ,000 ,000 
Upper Bound ,002 ,001 ,000 ,002 

a Grouping Variable: Enterprises size 
b Based on 10000 sampled tables with starting seed 2000000 

Source: author's calculations 

 

Conclusion 

Small and medium enterprises, particularly in developing countries, are the backbone of 
the nation's economy. They constitute the bulk of the manufacturing of food products base 
and also contribute significantly to their exports as well as to their Gross Domestic Product or 
Gross National Product. This article focuses on manufacturing of food products SMEs 
located in selected 28 European countries. The analysis based on the main dataset for 
structural business statistics (SBS) and size class data in 2012. Analysis based on the 
evaluation of four indicators with following results:  

· size of the business in 2012 had an impact on the average personnel costs 
(personnel costs per employee) in thousand euro, 

· size of the business in 2012 had an impact on the share of personnel costs in 
total purchases of goods and services, 

· size of the business in 2012 had an impact on the apparent labour productivity, 

· size of the business in 2012 did not affect the share of value added in 
manufacturing total. 

The presence of a trend is statistically possible to confirm in every monitored indicator. 
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The impact of investments in education on labour market
in the knowledge-based economy1
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Abstract:
In the terms of globalization, economic growth is clearly associated with the growth of

human capital importance. Investments in education increase the total income (G. Becker, M.
Friedman). Revenue from investments into human capital, i.e. wages, pensions and wealth is 
now higher than returns from other area investments. Human capital has in contrast to the 
physical capital a specific character. Its holder is a man who is unique in such a way that he
possesses certain skills, which are learned mainly during the process of education and
practical experience. Human capital is a learning process of education for all types of school 
cultivated by endowment and talent; it is also supported by personal characteristics of human 
beings such as persistence, single-mindedness, communicativeness and it is completed by 
the way of behaviour, dressing and overall appearance of a man. Chicago school 
understands the process of learning as the process of investment in human skills and applies 
here a general knowledge for the investment process. By them, education is not understood
as a process of consumption, as well as the money spent on it is not seen as consumer
expenditures, i.e. reducing the rate of savings. Conversely, education is understood as a
human capital, and cash expenditures on education are seen as capital expenditures. Theory 
of investment into human capital also looks at the comparison of inequality in wages on the
basis in differences in talent, heritage, and family background or by effects of other factors.
Further aspect of wage inequality that is explained by the theory of human capital is the
“gender gap” in wages. The aim of this paper is to identify problems related to the education 
process, and to create the conditions for the formation of human capital and its impact on the
functioning of the labour market in the knowledge-based economy in Slovakia, as well as in
the wider European market space. Investment in education, as a part of human capital, is
currently viewed as one of the most important tools for increasing the competitiveness of an
economy. It increases the flexibility and professional mobility of labour force, it contributes to
the growth in labour productivity, and it allows the labour force to adjust the fluctuations of
the economic cycle and so moderate the social problems. Well educated man, who holds a
high human capital, is willing to use existing opportunities to acquire new knowledge. He is
also able to change his working  grade, which gives him certain independence  on  his
particular job. On the other hand, there appear some contradictions associated with the
formation of the labour market in the era of globalization. One of them is the increasing 
migration of labour force from less developed countries to rich countries. There is also a
gradual growth of over education of the labour force, which is manifested by the fact that
labour does not use its education in working process.

 

 

Key words:
Human capital, Investments in education, Labour market, Knowledge-based economy,

Labour force
 

 

Introduction
In the early 90s of the 20th century, there have been an come up of new technologies in

the advanced economies, which have had a significant impact on their funcitoning. These
 
1 This article was elaborated in the framework of the research project VEGA . 1/0409/14 "Development trends
of comparative economic systems".
2 University of Economic in Bratislava, Slovak Republic; martamartincova@gmail.com
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new technologies effectuated a significant change – to the traditional factors of production, 
such as land and working capital, knowledge and Innovation began to be assigned as 
separate factors of production. Consequently, processes associated with the impact of new 
technologies on an economy are considered as factors conditioning the transition of an 
economy to a new quality level, which is often designated as knowledge economy. This 
qualitatively new stage of development of economies is also called society based on 
knowledge, awareness and information. The process of globalization, in particular massive 
development of information technology, have facilitated an easier accessibility of knowledge 
which at the same time became an important determinant of economic growth. The ability of 
individuals and countries to benefit from the knowledge economy largely depends on human 
capital, viz. education, skills, talents and abilities of people. 2 The concept of human capital is 
associated with education, teaching, health and other activities that are part of an individual's 
life. In this context, there is a common assertion that nations invest in human capital, 
knowledge, education, health and its values. Thus, creating and increasing the level of 
human capital is significantly associated with investments in education. 

In the context of Europe 2020 (European Union growth strategy for this decade) 
investment in education are considered to be a key priority. This requires in particular 
political actions and initiative by public authorities, especially those responsible for education. 
The task now is to elaborate and adopt intelligent investment policies to promote the 
development of human capital for an overall improvement of employment, economic growth 
and social inclusion. The European Commission clearly reveals the dual challenge faced by 
European countries. First, it is necessary to focus on "priority of public investment in 
education and professional practice" because "it is the key to an increase of productivity and 
economic growth". Secondly it is crucial "to find more efficient ways for allocation of available 
financial resources that might require structural reforms of education systems”.3   

In this paper, we will discuss issues related on one hand to expenditure on education 
and on the other hand to creating the conditions for the formation of human capital in the 
Slovak Republic in comparison with countries of the Visegrad Group. 

1 Investments in human capital  
Economic growth in the knowledge-based economy is clearly associated with increasing 

role of human capital. Investments in education increase the total income (G. Becker, M. 
Friedman). Income from investment in human capital (for example wages, pensions and 
wealth) is currently higher than the returns on investment in other areas. Empirical analyzes 
suggest that successful emerging economies are already based on knowledge (knowledge-
based economies). The economic expression of human capital was introduced into economic 
theory by Milton Friedman, it was further elaborated by economists identifying themselves 
with the Chicago School, especially by T. W. Schultz and G. Becker. The Chicago School of 
Economics understands the education process as the process of investing into human skills. 
It applies knowledge generally applicable to investment process. The School understands 
education not as the process of consumption and the money spent on it not as consumer 
expenditures (reducing the savings rate). The Chicago School understands education as a 
human capital and cash expenditures on education relate to investment expenditures. In 
economic theory, we know Becker's economic approach regarding to decision about 
education, which is well elaborated in his book The Human Capital (1964). Becker assumes 

                                                           
2 OECD – Insights – Human Capital : How what you know shapes your life. 2007. OECD. ISBN 92-64-

029095. (online). [cit.11.07.2015]. Available on the Internet: http://www.oecd.org/insights/ 
humancapitalhowwhatyouknowshapesyourlife.htm 

3 European Commission, 2012. Communication from the European Commission to the European 
Parliament, the Council, the European Economic and Social Committee and the Committee of the regions. 
Rethinking education: Investing in skills for better socio-economic outcomes, (COM (2012) 699 final) [Online] 
Available on the Internet: http://eur-
lex.europa.eu/legalcontent/EN/TXT/?qid=1389776578033&uri=CELEX:52012DC0669. [16. január 2014]. 
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that in all fields of human decision-making (including education), man applies the same 
principle: compares the costs and benefits in each decision. 

The costs of education as an investment consist not only of explicit costs such as 
tuition fees, the cost of literature sources or study aids, but also by opportunity costs, which 
depend on the amount of time needed to obtain the education. This value is often expressed 
through the net lost wages as income from second best opportunity that one does not collect, 
yet it is a part of investment in education. Inspired by the work of Mincer (1974), there has 
been given more attention to empirical research and investment in human capital. For the 
importance of education and job training for the formation of human capital, there was used a 
simple regression analysis of the relationship between wages and years of education, which 
was extended by a rough estimate of the job training and practical work experience after 
finishing school education. 

Human capital has unlike physical capital a specific character. Its proprietor is man who 
possesses certain skills which he can obtain primarily in education and practical experience. 
Human capital is education with learning process at all types of schools, cultivated on the 
basis of gifts and talents. It is also supported by personal characteristics of a human such as 
persistence, purposefulness, communicability and it is completed by behavior, garment and 
overall appearance. The human capital theory was significantly enriched by Becker (1962) 
and Oi (1962) by distinction between general preparation or knowledge and specific training 
based on knowledge. School education largely allows obtaining general human capital used 
in several companies, whereas specific knowledge on the level of one company – specific 
human capital is useful only in the company which is providing the education. Specific human 
capital should thus be captured in the accounting as one of the main assets of the company. 
Investments that are intended for use in a particular company must be shared both by 
employers and by employees, too (both parts should seek to make maximal rent). Rent and 
divergence of interests (arising from specific investments) play a crucial role in the modern 
theory of the company organization.  

Investments in human capital are one of the sources of economic growth (Schultz, 
1963). The idea of the links between human capital and economic growth is used in 
formalized models of endogenous growth, which revived the issue of human capital in the 
late ´80s and early ´90s. 

 
 

2 Analysis of the investments in education in the Slovak Republic and the     
Visegrad Group 

Nowadays, the science is undoubtedly the main engine of the economy of the developed 
countries. The level of investments in science provides the competitiveness of the economy 
and the living standards of the population. Investments in science and the number of people 
working in science (in the developed countries) are growing steadily. 

The evidence is the amount of countries that have transformed in a very short time from 
underdeveloped to emerging and advanced economies. The process was made by the 
economic policies that boosted economic performance through growth in science and 
research expenditures (e.g. South Korea spends on science about 4 % of its GDP 
expenditures). European Union, in Strategy Europe 2020, highlights the needs of 
expenditure increasing on science and research to 3 % of GDP (Slovakia = about 0.4% of 
GDP, while the Czech Republic = 1.6% of GDP). 

As the following chart shows, although Slovak R&D expenditures per 1 inhabitant 
absolutely grew, but their percentage of GDP is not increasing, yet even declined in 2012 to 
0.2% of GDP, compared to 0.37 % of GDP in 1997. 
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Graph 2  State expenditures on research and development in the years 1993-2012 in 
Slovakia 

Source: Eurostat, Statistical Office of the Slovak Republic 
 

The main cause of the deplorable state of science in Slovakia is a misunderstanding of 
the knowledge-based economy, as well as the role of science in promoting the 
competitiveness of the economy in the information age. For the mutual comparison, we use 
the Table 1, where we can see V4 countries (except the Slovak Republic), which invest for 
science and research much higher percentage of GDP than Slovakia. 

 

Table 1  Investments in research and development in selected EU countries in % of 
GDP 

 

Country/Year 2010 2011 2012 

Hungary 1,17 1,22 1,30 

Poland 0,74 0,76 0,90 

Czech Republic 1,40 1,64 1,88 

EU 28 average 2,0 2,04 2,06 

Source: http://epp.eurostat.ec.europa.eu 
 

Paradoxically, on the other hand, in the Slovak Republic, number of students and 
university graduates increases, as it is shown in the following diagram (graph). 
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Graph 3  Development of the quantity of students and university graduates in the 
years 1989 - 2013 in Slovakia 

 
Source: Institute of Information and Prognosis in Education, Statistical Office of the Slovak 
Republic 

 
However, when we compare group of people at the age of 30-34 with university 

education to the same group in neighboring countries, Slovakia has the lowest share of 
university educated people in this age group (along with the Czech Republic). 

 
 

Table 2 Percentage of people at the age of 30-34 with university education in selected 
EU countries 

 
 

Country/Year 2010 2011 2012 2013 
Slovak Republik 22,1 23,2 23,7 26,9 
Hungary 25,7 28,1 29,9 31,9 
Poland 34,8 36,5 39,1 40,5 
Czech Republic 20,4 23,7 25,6 26,7 
EU 28 average 33,4 34,5 35,7 36,9 

Source: http://epp.eurostat.ec.europa.eu 
 
 

If we look closely at the development of the amount of universities, colleges and faculties 
in Slovakia, the Slovak Republic represents European curiosity – the sovereign first place in 
the number of colleges and universities per 100 000 capita. This means that the network of 
existing universities and colleges is excessive and neither corresponds to the needs of the 
labor market nor the financial resources of the state. It is not possible to simultaneously 
achieve both – quality and quantity. 
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Graph 4  Development of the amount of universities and faculties in the years 1989 - 
2013 in Slovakia 

Source: Eurostat, Statistical Office of the Slovak Republic 
 
Slovakia always had and yet still has a skilled and educated workforce. Unfortunately 

this enormous potential of human capital is Slovakia not possible to fully utilize. This proves 
the data of “abroad departure” of graduates of high schools and universities, respectively an 
increase of unemployment of graduates. This trend is unacceptable in relation to the creation 
of conditions for the knowledge-based economy and in the problem of youth unemployment, 
as well. We believe that in this case, the irreplaceable role is in the “hands” of state. The 
government must create the conditions for the application of the capable, talented and 
educated people for the benefit of the national economy and regional development. In 
particular, it is necessary to create such a (financial) mechanism that stimulates sciences, 
research institutes, schools and universities that produce new know-how, knowledge, and 
account for a source of inventions, innovations; and represent the condition for development 
of industries that define the knowledge-based economy, too. 

 

Conclusions:  
For Slovakia, as a small and open economy (country), it is essentially important to focus 

on the development of the human capital as the first pillar of the knowledge-based economy. 
As our analysis indicates, Slovakia unfortunately does not make use of this potential to a full 
extent. Yet, there have not been adopted significant reforms in the sphere of education, 
science and research support, or in the innovative environment, too. The area of education, 
science, research and innovative environment has been underfunded for a long time, the 
financial resources (facilities) are the lowest over a long period in a comparison to V4 
countries. Moreover, despite the increasing number of university graduates, the number of 
unemployed graduates is rising. Requirements of employers do not meet with the graduates´ 
qualification structure in a labor market. For both reasons, creating conditions for knowledge-
based economy and solving high unemployment rate problem, the state should primarily 
support high school and university graduates actively and create conditions for their 
implementation on the labor market, as well. As a crucial problem, there appears a need to 
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change education, science support and financing (funding) system in Slovakia. The state 
should support those sciences, schools, universities or scientific workplaces which work 
effectively and prepare appropriate graduates or scientific workers. The role of the state 
(government) in forming knowledge-based economy bases should be much more active 
(than it has been up to now) and it should, either by means of finances or its activities, 
support the formation and development of cooperation and relationships among companies, 
universities or high schools. 
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Regional Disparities: Innovation Performance & Socio-
Economic Development in Slovak Agriculture

Daniel MELO, Martin RICHTER1

Abstract:
The Slovak Republic is considered both from the historical point of view and also 

because the traditions as the agricultural country, but the current situation, concretely its 
unprofitability, ineffectiveness and thus unattractiveness, was signed under the decline of this 
sector. There is need to change this negative-going direction by taking into consideration 
new approaches, methods and technologies that will improve this weak situation. Realizing 
the importance of systematic approach to the innovation in agriculture, not to think only in 
theoretical way but start to consider and accept the real needs of farmers, will undoubtedly 
result in increase of productivity and effectiveness. In this way, the socio-economic indicators 
and so the whole level of regional development within Slovakia will be improved.

The article, on the one hand deals with the time-spatial development of selected socio-
economic indicators that affect the level of regional development and on the other, shows the 
trends of some factors describing the innovation performance of the region, both in 
agricultural sector. The data availability caused that the article summarizes and evaluates 6 
year period from 2008 to 2013. All of the analyses are focused on NUTS III classification of 

Region, Žilina Region, Banská Bystrica Region, Prešov Region and Košice Region. 
Secondly, the paper measures the level of regional disparities within selected indicators of 
socio-economic development and innovation performance in Slovakia applying Coefficient of 
Variation and Gini Index. Conclusion of the paper summarizes the results obtained in this 
research with the accentuation of the importance of innovation and its regional and national 
support, focus put on the agricultural sector, resulting in an increased productivity and the 
entire socio-economic level of regional development.

Key words:
Agriculture, Regional Development, Innovation, Regional Disparities

Introduction 
From the historical point of view and also because of traditions is the Slovak Republic 

considered as the agricultural country, but the current situation, specifically its unprofitability, 
ineffectiveness and thus unattractiveness, was signed under the decline of this sector 
according to the opinion of 
technologies can improve competitiveness of the business entities that are operating in 
agriculture. The worldwide competition in agricultural market is still increasing and 
businesses are under the constant pressure to improve their operational efficiency and 
productivity by applying new methods, innovations and new technologies in an effective way. 
This is the only right direction for the farmers and businesses that operates in agricultural 
sector to survive and try to be competitive within the European agricultural market. However,
Scoones and Thompson (2009) stated that agriculture is one of the industries when a 
systematic approach to innovation has been least applied. They mentioned that there are 
institutional barriers and this distance between research and practice means, that in many 

1 Ing. Daniel Melo, Slovak University of Agriculture in Nitra, Faculty of Economics and Management, 
Tr. Andreja Hlinku 2, 94976 Nitra, Slovakia. email: xmelod@is.uniag.sk
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countries, farmers´ knowledge, as a possible source of innovation, has been taken into 
consideration insufficiently.

The situation in Slovakia was described by Fáziková and Melichová (2014) in their case 
study of the Nitra Region. They concluded that the sector of agriculture is still undergoing 
economic transformation, and its transition towards knowledge economy has been rather 
spontaneous than systematic. Despite the productivity growth achieved through technology 
innovations, Slovak agriculture is less competitive in comparison with developed European 
agriculture. They also stated that unsystematic and fragmented approach to innovation in 
most segments of the value chain (research, production, processing and sales) is manifested 
in the declining competitiveness of agricultural enterprises and the industry as a whole.

According to the Regional Innovation Scoreboard published in 2014, Slovakia turns out 
to be categorized as the Moderate Innovator with positive regional innovation performance 
growth. Despite awareness of the importance of supporting research and scientific areas, the 
Ministry of Education, Science, Research and Sport of the Slovak Republic in the last annual 
report on the state of research and development in Slovakia in 2012 concluded, that Slovakia 
utilizes its research and development potential insufficiently and in comparison with other EU 
countries, spending on research and development (R&D), with the value 0.68 percent of 
GDP, belongs to the lowest ones.

Increasing competitiveness and economic prosperity of the agricultural sector in Slovakia 
can be achieved by exploiting the potential of its individual regions. Gajdoš (2008) deals with 
the regional disparities and he claims that rapid increase of regional disparities in their 
potentials, living conditions and development availabilities has become one of the most 
characteristic accompanying phenomena of social and economic transformation in Slovakia. 
Disparities in the SR are deepening in the sense that the problems more significantly move 
to less developed regions, where they are concentrated. The accession of the SR to the EU 
highlighted its unfavourable regional situation among regions in Slovakia, as well as between
the regions of Slovakia and the regions of the EU.

There exist many methods and indicators that can be used for assessment of the 
regional disparities and in this way, it is possible to compare the level of regional 
development. deal with the regional disparities at NUTS III 
level of the SR using methods Coefficient of variation and Gini Index on chosen indicators -
unemployment rate, average monthly wage, monthly net income per capita, monthly net 
expenditure per capita, GDP creation per capita, organization focused on generating profits 
per 1000 inhabitants, tradesmen per 1000 population, gross birth-rate, the collection of taxes 
in the regions and the share of foreign investments.

Data and Methods
The whole agricultural sector in the Slovak Republic is clearly underdeveloped when we 

compare the level of regional development with the member states of the western EU. 

This paper is focused on the evaluation and comparison of the level of regional 
development in the Slovak agricultural sector and the level of regional disparities within the 
Slovak regions. 

Data

The research of the paper begins with the collection of relevant data, mainly from 
regional statistical database RegDat, newly uploaded Slovak regional database DATACube
and the official Statistical Office of the Slovak Republic and its archived agricultural and food 
publications, publications on the state of R&D. The data availability caused that the article 
summarizes and evaluates 6 year period from 2008 to 2013 in case of indicators of regional 
development of agriculture and 10 year period (2003 - 2013) to demonstrate development of 
innovation performance indicators. The data availability caused that the current situation of 
the research is the year 2013. For analyses of regional disparities we use the same period 
(2008 - 2013) for both regional development as well as for innovation performance indicators. 
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All of the analyses are focused on NUTS III classification of the Slovak Republic, namely on 

Bystrica Region, Prešov Region and Košice Region. 

Methods

The first part of the paper focuses on the time-spatial analysis of selected indicators of 
innovation performance of agriculture, particularly Expenditures on R&D and Number of R&D 
Employees in agriculture, and socio-economic indicators that assess level of regional 
development, namely Total Gross Agricultural Production per 1 ha-1, Taxes and Fees per      
1 ha-1, Number of Employees per 100 ha-1 in all regions of Slovakia. Expenditures on R&D 
and Number of R&D Employees in agriculture sector try to evaluate and compare innovation 
potential of the region. Total Gross Agricultural Production is calculated as the sum of sales 
outside the company, internal sales and the difference in stocks at the beginning and end of 
the year. This indicator consists of Crop Production and Animal Production. In this way, we 
can see the composition of the Total Gross Agricultural Production within the Slovak regions. 
The second indicator used in this paper, Taxes and Fees per 1 ha-1, shows how much of the 
funds concrete Slovak region contributes into the common budget in the form of taxes and 
fees per 1 hectare of agricultural land. The last of evaluated indicator, Number of Employees 
per 100 hectares, assesses the situation of regional employment in the agricultural sector, 
concretely per 100 hectares. By taking into the consideration these 3 factors, we try to 
evaluate and compare the level at which Slovak regions contribute to the regional 
development in agricultural sector.

Secondly, the Coefficient of Variation and Gini Index are applied to evaluate the level of 
regional disparities within the selected indicators. Coefficient of variation is very frequently 
used method for measuring the regional disparities. claim 
that it represents a relative measure of dispersion derived from standard deviation (the ratio 
of the standard deviation and the mean). Coefficient of variation is calculated as:

,

where: - Coefficient of Variation of selected i-th indicator in time period n

- selected i-th indicator of j-th region in time period n

      - mean value of selected i-th indicators in time period n

i - takes values 1,2,3…5 (5 examined indicators)

j - takes values 1,2,3…r (r = 8 examined regions)

n - takes values 1,2,3…6 (6 examined years)

According to Michálek (2012), Gini index is based on a comparison of all of the relative 
mutual variances between each observation. Gini coefficient is closely related to the Lorenz 
curve, which is used for graphical representation of spatial phenomenon. It is calculated as:

where: 

- Gini Index of selected i-th indicators in time period n

- selected i-th indicator of -th region in time period n

- selected i-th indicator of j-th region in time period n

- mean value of selected i-th indicator in time period n

i - takes values 1,2,3…11 (11 examined indicators)

j, - takes values 1,2,3…8 (8 examined regions)
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n - takes values 1,2,3…14 (14 examined years)

r - equals to 8 (number of observational units = 8 regions)

The Gini index (theoretically) varies between 0-1. The closer is Gini coefficient to 1, 
the greater the differentiation. Low values of the Gini coefficient indicate that countervailing 
tendencies prevail. Subsequently, the method of chain indices reflecting the trend in 
examined regional disparities is applied.

Results and Discussion
The following part will evaluate and summarize the results of the research.

Time – Spatial Analysis

Firstly, we deal with the first indicator of the socio-economic performance – Total Gross 
Agriculture Production measured in Euros per 1 ha of agricultural land. All of Slovak regions 
are examined within period from 2008 till 2013. At the beginning, Trnava Region achieved 
the highest value, but in 2012 Nitra Region overtook this position. 

Graph 1 Total Gross Agricultural Production (EUR) per 1 ha within Slovak Regions 
in 2008 - 2013

This situation occurred mainly because of Trnava Region Crop Production reduction and 
because of increasing of Crop Production in Nitra Region. On the other hand, in Prešov 
Region, Total Gross Agricultural Production per 1 ha of agricultural land had achieved the 
worst values during the whole examined period. Košice Region and 
the scenario where Total Gross Agricultural Production had decreased by more than 11 
percent within the period. The positive trend had been measured in Nitra region and 
Bratislava Region – increase by more than 14 percent.

As we can see in the Graph 1, the declining tendency of all Slovak regions is clearly 
visible in the period 2008 – 2009. This negative trend was affected by the world economic 
crisis, when all sectors of the national economy stated economic turndown. The situation
changed in 2010, when in all Slovak regions Total Gross Agriculture Production has started 
to rise. Another important fact that can be concluded is significant disparity between western 
regions, which had reached within the whole examined period greater agricultural production,
and regions of central and eastern Slovakia.

From the Graph 2, we can see that Nitra Region had the major share in this total amount 
with the sum almost 8.5 million Euros, what represents 29.73 percent and Trnava Region 
with the amount more than 7 million Euros, what represents 24.68 percent. The total amount 
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of Taxes and Fees collected within Slovakia to the common budget represents more than 
28.5 million EUR in 2013.

Most of the regions had stated quite stable payments in a form of taxes and fees per 1 
ha in Euros. Only in Bratislava Region this indicator had been changed significantly. Till 
2010, it had decreased to half of the value measured in 2008. In 2012, Bratislava region 
contributed the most to the state budget in the form of taxes and fees per 1 hectare. On the 
other hand, Prešov Region had achieved the lowest value of this indicator within all of Slovak 
regions in the period 2008 – 2013.

Graph 2 Proportion of Taxes and Fees in SR by Regions in 2013

The last indicator helps us to evaluate the situation around the employment in the 
agricultural sector. We simply measure the Number of Employees per 100 hectares of 
agricultural land within Slovak Regions in examined period 2008 – 2013. From the Graph 3 
we can clearly see the declining tendency of employment in agriculture. Such a situation can 
be visible all around the Europe and the simply explanation of this scenario is that the human 
resources is being substituted for machineries. In this way, businesses and farms want to
improve their productivity and effectiveness. The Number of Employees who work in 
agricultural sector had dramatically declined in the period 2008 - 2013: from 20 percent in 
Trnava Region till more than 30 percent in Bratislava Region. The most people per 100 
hectares are employed in Trnava Region (2.00) and Bratislava Region (1.85) in 2013. The 
lowest employment in agriculture sector was in Banská Bystrica Region, Košice Region and 
Prešov Region.

Graph 3 Number of Employees per 100 ha within Slovak Regions in 2008 - 2013
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The first indicator by which will be the innovation performance of the Slovak regions 
described is government´s Expenditures on R&D in agriculture. The most supported region 
of Slovakia in case of this indicator is clearly Nitra, where the government had being sent the 
highest amount of money on R&D from 2006 till 2013. In fact, Nitra stated the highest 
amount of money received on R&D in agricultural sector counted within the whole 10 years 
period – it is more than 93 million Euros. This is because it is the region with the realest 
agrarian character with the significantly largest acreage of agricultural land and because the 
existence of scientific and research institutions, particularly Slovak University of Agriculture in 
Nitra. On the other hand, the lowest support in case of government expenditures on 
agricultural R&D can be noticed in Tren –
counted expenditures within the period 2003 – 2013 is equal or lower than 2 million Euros.

Graph 4 Expenditures on R&D in Agriculture (1000 EUR) within Slovak Regions in 
2003 - 2013

The second indicator of the innovation performance is Number of R&D Employees in 
Agriculture. There is visible link between R&D employment and financial incentives because 
also in this case Nitra Region had being stated the highest employment in agricultural R&D 
sector and the lowest in Tren

Graph 5 Number of R&D Employees in Agriculture within Slovak Regions 

in 2003 - 2013
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Analysis of Regional Disparities

The Coefficient of Variation and Gini Index are two methods in this article used to 
analyze regional disparities of selected indicators of regional development and innovation 
performance. 

Graph 5 Coefficient of Variation       Graph 6 Gini Index

The results of the analysis of regional disparities measured by both methods, Coefficient
of Variation and Gini Index, are almost identical. From the Graph 5 and Graph 6 we can see 
the development of regional differences of selected indicators in the examined period 2008 –
2013. Regional disparities are mostly visible in Expenditures on R&D and Number of R&D 
Employees. These 2 indicators have reached quite similar development during the whole 
period. In the first period they started to decline but from 2010 Gini Index had started to rise 
and reached almost the same values as they had in 2008. When speaking about Total Gross 
Agricultural Production per 1 ha and Number of Employees per 100 ha, it can be concluded 
that regional disparities haven´t changed or have changed just a little.

Conclusions
The first part of the paper evaluated selected indicators of regional development and 

productivity, as well as the indicator of innovation performance; particularly government 
Expenditures on R&D and Number of R&D Employees. Total Gross Agricultural Productivity 
per 1 hectare had been negatively affected by the world economic crisis, when all sectors of 
the national economy stated economic turndown. After 2010, this indicator started to rise and 
in the last year Nitra Region reached the highest agricultural productivity per 1 ha of 
agricultural land. Comparing the level at which Slovak regions contribute to the common 
national budget, in the form of Taxes and Fees collected per 1 hectare of agricultural land,
we can conclude that Bratislava Region, Trnava Region and Nitra Region maintained the 
highest positions. The development trend in the case of regional employment calculated per 
100 hectares of the total agricultural land is the same in all Slovak regions. The declining 
tendency of this indicator is not only the case of the Slovak Republic but it is the worldwide 
status since the labour force is substituted by machineries. In this way, not only agricultural 
businesses and farms want to increase productivity.

It is important to conclude that in all of selected socio-economic indicators that describe
the level of regional development in agriculture are significant and visible differences 
between the western part of Slovakia and its central and eastern regions. 

The indicator Expenditures on R&D in agriculture was chosen to represent innovation 
performance of the Slovakia. It is not surprising that significantly highest sums of the national 
expenditures on agricultural R&D are invested in Nitra Region. This is because of the fact
that Nitra Region is the region with the realest agrarian character with significantly the largest 
acreage of agricultural land and because of the existence of scientific and research 
institutions, particularly Slovak University of Agriculture in Nitra.
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The highest regional disparities within Slovak regions were reached in the case of 
Expenditures on R&D and Number of R&D Employees. These 2 indicators have reached 
quite similar development during the whole period. In the first period they started to decline 
but from 2010 Gini Index had started to rise and reached almost the same values as they 
had in 2008. When speaking about Total Gross Agricultural Production per 1 ha and Number 
of Employees per 100 ha, it can be concluded that regional disparities haven´t changed or 
have changed just a little.

The initiatives that will lower the level of regional disparities within Slovak regions should 
be much more visible. The government should focus on the financial incentives in the region 
of central and eastern Slovakia and try to support domestic agricultural business entities and 
farmers.
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Tab. 2 Domar factor regressions on province size. Manufacturing 
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Tab. 3 Domar factor regressions on province size. Construction 
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Tab. 4 Domar factor regressions on province size. Services 
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Tab. 5 Domar Factor versus Province Size. t-Tests. 
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The implementation of development issues into the 
educational process and the preparing of new study 

program at the Slovak University of Agriculture

Anna MRAVCOVÁ1

Abstract:
Development education represents still more important issue which has been 
penetrating into the various degrees of the education mostly in countries of Global 
North but also Global South. The situation is quite suitable at the primary and 
secondary schools but at the higher education these issues are still presented 
insufficiently. Similar situation is also at the universities in Slovakia. Because of this a 
new project called Global University III: Integration of development topics into the 
system of university education is being realized with the aim to support the 
implementation of development education into the educational process at Slovak 
universities.

Project Global University (2014-2016) is realized by Slovak NGO Pontis 
Foundation which deals with the development education issues very intensively. It is 
realized in collaboration with Slovak University of Agriculture (SUA) and it is 
supported by the Slovak Ministry of Foreign and European Affairs. The main 
objective of this project is to increase capacities of Slovak universities and academics 
in order to support a more quality development education in Slovakia. Global 
University should create the theoretical base for development education issues and 
implement them in to the practice. On this basis several academics from SUA and 
mainly from Faculty of Economics and Management (FEM) were chosen to prepare 
materials about the most important issues in global and development education as 
the separate courses in the upcoming study program Development studies which
should be created after finishing of the project. This is one of the main planned 
outcomes of the project and also one of the main objectives of the National Strategy 
for Global Education 2012-2016. 

The project is only at its halfway but a lot of valuable activities have been 
already realized with parallel support of global and development education level 
minimally at SUA.

Based on the analysis of the importance of development education and 
exploration of the current status of society in this issue our paper will present the 
main causes for the creation of the project, its main objectives, as well as activities 
through which the objectives should be realized, and the outputs which can support 
the spreading of global and development education issues at higher education in 
Slovakia. On the basis of the synthesis of received knowledge we will try to define the 
importance of this expanding approach in the education mainly with concentration on
the future alumni in various fields who will work on the new expanded global market 
after their graduation in a big extent. Through this we will try to point out the necessity 
of the integration of development education and all its integral parts into the 

1 Department of Social Sciences University of Agriculture in Nitra, Slovakia
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educational process and specify the appropriate methods of how to implement it into 
the existing courses. We will also analyze the need and future contributions of 
creation of new courses on development education and new study program at SUA in 
this rapidly changing globalized era in the preparing of global citizens.

Key words: 
Development education, Global North and South, globalization, higher education,
Slovak universities

Introduction
Development education represents an integral part of civil society today. Global 
issues have been increasingly touching our lives and are closer to us more than any
time before. The world is globalized and deeply interconnected, which enable us to 
see the growing diversification and inequalities mainly among the countries of global 
North and South. Nothing is too far l, 2013). Actions on the one side 
of the world affect the rest of it more often today. Societies must adapt to the rapid
changes of national but also international situation. The students and young people 
need an education that will prepare them for present and future opportunities and 
challenges. Development education should represent this type of education today. 
Young people must be informed about the global and development issues through 
recognizing the importance of linking people´s lives throughout the world. They 
should be able to see the problems that have been increasingly growing in the world 
and also their causes and consequences. They must learn to think critically, want to 
challenge stereotypes, and receive the skills and will to support changes towards the 
creation of more just and sustainable world. 

Raising importance of development education 
“Learning about the wider world has been part of formal education in many 
industrialised countries for more than a century. This approach to education came to 
be called “global education” (Bourn, 2014, p. 9). The aim of this new education was 
opening people´s eyes to the realities of the world (Osler and Vincent, 2002; Hoeck 
and Wegimont, 2003).  Global education has started to be regarded as an essential 
for everyone to acquire the knowledge and skills to understand, participate in and 
interact critically with our global society, as empowered global citizens (Silva et al., 
2010, p. 8).

Development education was influenced by these emergent and it was created 
in response to the de-colonization process. At the beginning of the 21st century an
increasing use of terms like ´global learning´, ´global citizenship education´, and ´the 
global dimension´ and a move away from the term ´development education´ has 
started (Bourn, 2014). A new vision has started to expand - that this term should be 
seen mainly as a learning process which should provide a new pedagogical 
framework for integration of global learning into the education in schools and it refers 
to motto ´Learn-Think-Act´.2

“Education in current “global times” requires a deeper understanding of the 
social, cultural, economic and historical forces and flows that connect peoples, 
places, spaces and world views, and of the difficulties of intervening in complex and 

2 Learn (explore) means bringing a justice perspective to creative and active learning. Think means 
nurturing imaginations by supporting students and educators to make connections between their own 
lives and social justice issues. Act means empowering people to take action (Trócaire, 2014).
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dynamic systems” (Andreotti, 2014, p. 33). When that is missing, educational
outcomes tend to unintentionally reproduce unequal relationships between groups of 
population, simplistic rationalizations of inequality, and instrumental and ethnocentric
imaginaries of global citizenship, diversity and social responsibility (Andreotti, 2014).
There is a growing need to support this education.  

In spite of the fact that this educational system is still unknown for many 
people there is a number of definitions of this term and a lot of governmental and 
nongovernmental organisations pay a significant attention to the propagation of this 
phenomenon. Development education deals with global problems. Therefore, it
should involve people, countries, organisations and institutions from different parts of 
the world.

Today it also means some necessity in the education. Its huge importance 
results also from the definition which says that “development education is an active 
learning process, founded on values of solidarity, equality, inclusion and co-
operation. It enables people to move from basic awareness of international 
development priorities and sustainable human development, through understanding 
of the causes and effects of global issues, to personal involvement and informed 
action. Development education fosters the full participation of all citizens in world-
wide poverty eradication, and the fight against exclusion.3 It seeks to influence more 
just and sustainable economic, social, environmental, human rights based national 
and international policies” (CONCORD, 2004).

Development education should support young people to increase their 
awareness and understanding of the interdependent and unequal world in which they 
live, mainly through a process of interactive learning, debate, action and reflection. It 
challenges perceptions of the world and encourages young people to act for a more 
just and equal society at a national but also international level (National Youth 
Council of Ireland). It is important to teach people make connections among their 
lives with the people of the world, teach them to act responsibly in a global scale, 
think critically about the global issues, be able to cooperate, and want to influence 
the world in a positive way to create a more sustainable and better place from it. 

The system of development education has its importance in every country of 
the world – no matter if it is a country of Global North or South. All citizens need to be 
prepared for the operation in this world full of sudden and unexpected changes. 
Therefore, individual countries and their educational institutions put their emphasis (in 
a various extent) on the expansion of development education, as well as on 
cooperation with various foreign countries and their relevant institutions. It extends 
and fortifies the knowledge of their citizens even more. To make this education and 
all its components truly global and functional, there must be equally involved people 
and institutions from the different parts of the world. Each country operates differently 
and each fights with different difficulties, or has an impact on different problems.
Therefore, it is necessary to develop cooperation among the institutions of Global 
North and South. It will significantly increase its quality and value.

Development education in contemporary educational systems
Development education has been acquiring a growing impact in contemporary world 
and the people should be in touch with it. Educational institutions and the educators 
have a unique opportunity and a big responsibility today to help prepare their 
students to be informed and responsible citizens (Bourn, 2006) also in a global scale. 

3 See more in and Hanová (2009).
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Development education should provide them the necessary information, knowledge 
and skills for living in current world and care about the future of our planet. It should 
be one of the highest priorities of individual educational systems to put emphasize to 
the implementation of the high quality development education at all levels. 

Development education is a cross-curriculum discipline covering topics from 
the field of sustainable development, human rights, ecological, multicultural, global 
education. Development education is a dynamic process, which aim is to:

To achieve a comprehensive knowledge about the development issues and the 
interdependence between local and global issues.
To promote an intercultural understanding. 
To promote a social change, which would lead to equality, justice and solidarity. 
To promote the rights and responsibilities for each individual, which should 
contribute towards the sustainable development (Pontis Foundation).
To provide opportunities for the learner to have positive and active engagements 
in society that contribute to their own perspective of a better world.
To promote critical and reflective thinking.
To encourage the learner to make connections between their own lives and those
of others throughout the world (Bourn, 2014).

Individual educational institutions have been trying to pay a raising attention to 
development education in the training of their students. But we can see that some 
countries has its own very well built system of this education with a long formed basis 
and some countries are still only at the beginnings in this complicated and long-
lasting process. Some concrete system of this education is still missing also in 
Slovakia. This unsatisfactory situation is notable mostly at the higher education. But 
the nature of current world and the actions of actors in the international system 
compel individual countries to adapt to these new conditions and make a change. 

Also the Slovak educational system tries to do so. With the adoption of 
National strategy for global education the emphasis is put also to the higher 
education. Individual universities have a new priorities to implement development 
education into their study programs. Also at SUA the educators are aware of this new 
responsibility and they want to adapt their education to the new changes in the 
education. Because global and development education is thought to be one of the 
answers to the appeals in the new global economic and social environment 

and
development issues into the existing courses and start with the creation of new 
subjects and study program, oriented to the global and development education. For 
this purpose SUA participates in various projects.

Creation of the place for development education issues at SUA
SUA has started with its active attention on development education in the year 2012 
with the research project supported by Ministry of Education. It was solved at the 
FEM SUA. It was a starting point for developing of this system of education at this 
university. Project brought a lot of valuable results and contributions which are 
important for another teaching at our university. Mainly the number of contacts which 
helped SUA to continue in solving of such a current issue. After the end of this 
activity SUA continued in its focus on this issue thanks to the cooperation with Slovak
NGO – Pontis Foundation and its project supported by Ministry of Foreign and 
European Affairs where whole University represents a partner institution for Pontis.
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KEGA project – has started main interest of FEM SUA in the area of Global 
development education (GDE). It was named ‘Implementation of global development 

dealt also with the issue of development education as the integral part of global 
education. Thanks to this FEM SUA and mostly the Department of Social Sciences 
has started to deal with this new forming approach in the education. The main idea 
was that the appropriate incorporation of individual global issues into the curricula of 
economic faculties, together with appropriate methods in the education, will allow 
students to develop their critical thinking and it will support their motivation to be 
interested in problems, risks, and threats of the current world.

This project had some important objectives. The first was to apprehend the 
importance of GDE in current world. Another objective was to enable students to gain 
a wide range of global skills and to start develop a comprehensive system of GDE at 
FEM SUA (which had been quite unknown till that time). This purpose was connected 
with the effort to find the appropriate methods for its implementation into the 
educational process. Its task was also to decide whether it is better to create a new 
subject “Global development education”, or to use the cross-curricular character of 
global and development issues and implement them into the existing courses. The 
objective was also to create new publications for both teachers and students about 
GDE, as an effective tool in the educational process.

The project was very successful and it brought a lot of valuable results in the 
developing of this new approach in the education. The publications that were created 
have had a big positive impact. Textbook, monograph, and methodological handbook 
represents new available educational tools for students and teachers not only at the 
FEM SUA. Valuable contacts to the Pontis Foundation and to other important 
institutions, like Institute of Education in London where the most valuable information 
and knowledge about GDE were gained. Summer school focused on global 
citizenship education in Dublin (UNIDEV, 2014), workshops, which were organized 
and the consultations with the various institutions have led the participants of the 
project to the decision that the most appropriate is the implementation of global and 
development issues into the existing curricula accompanied by various trainings, 
seminars, workshops, discussions and other irregular forms, based on the 
cooperation with the experts from various foundations and associations concerned to 
the global and development issues, and with using of various non-formal education 
methods.4 Also new requirements for training and preparing of ´global teachers’ 
(teachers with open mind about the global problems and about the new resources 
that can be used in GDE) have emerged. All these results contributed to the further 
and deeper interest of the university in the issue of GDE and understanding of the
need of this new approach in the education also at SUA – so that its students will be
able to acquire a valuable and quality education of the 21st century.

This project constituted the first real interest of SUA on the field of GDE and 
thanks to the ties that were created with Pontis Foundation the effort to create a more 
quality and valuable GDE at SUA is able to continue.

Current activities in the implementation of development education at SUA

4 For example, discussion techniques, simulation games, role-playing, critical readings, and integration 
methods that allow students to see the issues from several perspectives.
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Global University III – represents a considerable step in the continuation of 
university activities in the field of development education. It has been realizing by 
Pontis Foundation. The project has started in the end of 2014 and it is named ´Global 
University III: Integration of development topics into the system of university 
education´. Its aim is deeper than in previous one. It wants to increase capacities of
Slovak universities and academics in order to support a more quality development 
education in Slovakia. SUA was chosen as a main partner university because of the 
experience and interest in this field from its previous activities. One of the main 
objectives of the project is to support the teaching of development education at SUA5

and prepare professional capacities for a subsequent institutionalization of 
development education. 

The project also wants to create conditions for the implementation of 
development issues into the curriculum of Slovak universities. It should be done 
mainly by developing professional capacities among academics and by raising 
awareness of Slovak university students. Encourage their interest in issues of 
development education. Students will be deeply involved in development education 
and they will creatively use their acquired knowledge in this field through various 
activities (for example, essay competition). After the finishing of this project new 
study program – Development studies – should be created at SUA. 

The project is only half way but a lot of valuable activities have been realized 
with a number of important results. First important activity which is in process is 
preparing of the accredited training pilot course on Development Education at SUA.
Fourteen academics from SUA have been chosen to participate in the preparation
and teaching of this course. Each academic has own topic. The main materials are 
prepared for each topic and structure of the course was completed. It only needs to 
be realized.

Another important activity, also in process, is preparing of the educational 
materials and collective monograph – Development Education II – for the purpose of 
further development of teaching and learning at SUA (and other at Slovak 
universities), and as a basis for a subsequent institutionalization of development 
education at the SUA through accreditation at the Ministry of Education. The 
monograph will consist from ten essential topics. Mostly, the project participants are 
involved in this book. Each chapter contains theoretical and methodological part, and 
each will be a very valuable help in the educational process for the teachers and 
students. It will support the quality of teaching and learning at SUA.

As it was mentioned, one of the main final objectives of this project is to create 
a new study program. It will consist from full fourteen subjects with own syllabi. These
subjects will be identical with the topics covered with the pilot course. Accordingly
another activity that is in process is the preparation of syllabi and training materials 
on fourteen topics from pilot course.

Preparation, writing and teaching of four voluntary university courses on 
development education is another important activity which is in process. They will be 
created from the syllabi of mentioned fourteen subjects. Names of the courses with 
the main topics, the structure, and way in which they will be realized is prepared. Also 
new voluntary visiting lectures on development education will be available to students 
of participating departments.

Most valuable activity that was realized up to now and brought a number of 
valuable knowledge, skills and information about the system of development 

5 And also at the selected departments of Comenius University in Bratislava.
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education abroad is the internship in Kenya. It was realized as the first of two 
planned internships at the end of March 2015. It was realized according to the 
memorandum of understanding signed for developing further cooperation between 
the Jomo Kenyatta University of Agriculture and Technology (JKUAT), the SUA and
the Pontis Foundation, and constituted a big contribution in the modification of 
educational system at SUA in regard to implement development education issues 
into the education. This activity helps academics to gain new expertise and engage in 
deeper cooperation with foreign departments at academic institutions abroad.

Ongoing process of the integration of development education at SUA
The internship was realized with the purpose to support a more quality development 
education in Slovakia also by enabling academics to travel abroad, visit other 
education institutions with already established tradition of development education 
and share their professional experience. Added value is a needed cooperation and 
sharing experience between university from the Global North and South countries 
which must be sustained and institutionalized. Because development studies must 
include views of professionals from the North and the South who address global 
issues together and in collaboration. However, Slovak universities do not have 
sufficient experience from cooperation with relevant institutions from the Global 
South. Project Global University wants to fill this gap and connect theory that is 
currently taught with practice. For this purpose the internship of two academics from 
SUA was realized at JKUAT in Kenya (the institution with tradition of development 
studies). We visited professionally very similar university in order to share our 
experience and create institutional ties with this university for future.

During the eight days, we managed to establish a number of contacts at the 
university and gain a lot of valuable information. One of the aims of the project is to 
create new study program at SUA. Therefore, the visit at JKUAT was very beneficial. 
JKUAT has had own Department of Development Studies for more than one year 
with own curricula, and there is a big demand for this department among students. 
During our visit we had the opportunity to meet with the key members of this 
department and learn more about the process of its creation as well as about the 
actual operation and practical realization of the education there. Moreover, we met
one of the PhD. students of this department, who described to us the operation of the 
department and experience with this workplace from the different perspective. The 
meetings with the highest leadership of the university were very beneficial too. They 
expressed a strong interest in further cooperation with our university also through the 
exchange of academics and students. This can significantly contribute to the 
improvement of development education in Slovakia, in particular through the 
exchange of knowledge, skills and information about development issues, and 
through the real experience with them. We visited also the office ALISO (Alumni 
International Students Office), which deals with the mobility of students and we 
discussed a wide possibilities of foreign exchange and mobility programs. We also 
visited the office SODEL (School of Open, Distance & e-learning). During the
discussion about its functioning we found big positives in the field of enhancement 
and expansion of development education in wide possibilities of distance learning 
and e-learning, which, however, are not very developed at our university. Also in this 
regard JKUAT gladly offered its help in implementing of this type of teaching at SUA. 
During our visit we had an opportunity to take part on two public lectures that were 
realized on the occasion of the 20th anniversary of the university. Both were focused 
on global issues that affect also Kenya directly. We have gained inspiration how to 
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provide global and development issues to the students practically to impressed them,
and make them active.

We had been mostly accompanied by two representatives of the University
during our entire stay: the Dean of the Faculty of Agriculture and one of the founding 
members of the Department of Development Studies. Thanks to them we had the 
best sources of information throughout the internship. We learned more about the 
global problems that is Kenya and nearby countries in Africa facing (environment, 
poverty, low level of education, etc.), and about the tools which it uses in the effort to 
fight with these problems.

Thanks to the internship we have gained new skills and experience, and we 
have started to be engaged in a deeper collaboration with the foreign institutions. 
Experience were shared, inspiration was received and institutional ties for further 
cooperation were created.   

Also the second internship to Kenya is being planned. It will be realized in the 
second half of the project. Based on the benefits of the first internship we can claim 
that also the second one will be surely very valuable and beneficial in the process of 
modification of educational system at SUA.

Other tools used in the creation of quality development education at SUA
Important activities with a big impact on the implementation of development 
education into the educational process at SUA and later at other Slovak universities 
are follows:

Preparation and execution of accredited training pilot course on Development 
Education, followed by application of the so-called "small accreditation" at the 
Ministry of Education. The accreditation was successfully received and the basic 
content of each fourteen topics has been already prepared by the interested 
academics from SUA. The topics should cover important development education 
issues that are related to the agricultural area. The topics are: 

1. Sustainable agriculture and rural development;
2. Food safety and food security;
3. Small-scale agriculture and farming in rural development;
4. Gender issues in rural development and agriculture;
5. Population growth and economic development;
6. Politics of global inequality;
7. International law and development (human rights based approach);
8. Multiculturalism;
9. Global business, emerging markets and local development;
10.Social responsibility in entrepreneurship in globalization era;
11.World economy and debt;
12.Local governance/government financing (in developing countries);
13.Regional branding and rural marketing;
14.Sustainability marketing and agrarian fair trade.

Individual academics have prepared their training materials – the skeleton of the 
lecture for their class on the pilot course. Each of them describe the main objective 
and the structure of the lecture concerned on the concrete topic, and list of the most 
important literature that will be used as a basis for the lecture and for other work with 
students. This course is accredited by Ministry of Education and after its graduation 
students will receive not only the valuable knowledge on development education but 
also the valid certificate. After realization of the course the valuable basis on 
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development education will be laid at SUA and there will be a wide space opened for 
these issues in our educational system.

This space can be covered by the study program Development Studies but 
sooner it can be covered by four voluntary courses on development education that 
will represent a brief insight into the future fourteen subjects as the basis of the 
mentioned study program. As we said the names of fourteen subjects will be identical 
to the fourteen topics of the pilot course. Four voluntary courses that are going to be 
taught during the second part of the project duration at SUA are successfully 
accredited by Ministry of Education too. They were created by connecting relative 
topics from the fourteen future subjects. They will represent a short version of these 
subjects. First voluntary course is named Sustainable agriculture in rural 
development. It will contain the most important issues from syllabi of the first four 
stated topics, so it will be led by four responsible academics. The second voluntary 
course will consist from another four topics and it is named International relations and 
globalization. The third voluntary course is named International business and trade. It
will consist from other three topics and will be led by three other particular
academics. The last voluntary course will consist from the last three topics and it will 
be led by the last three academics. It is named Regional development and marketing.
Each responsible academic will consider what to use from prepared course syllabi on 
particular topic. This will be another valuable part from the created basis on 
development education for students and also for teachers. But each topic will have a 
very limited place in these four courses. So the offered knowledge, skills and 
information will be very brief. There is a big need to provide much more detailed 
contents of these important development issues.

Therefore, the knowledge from the future study program will be much more 
valuable. Particular responsible academic has prepared complete syllabi with all 
requirements and all are ready to be used as a basis for the proper university course. 
Each syllabi contains basic information about the particular course (about the focus 
of the subject and the target group of students), and main objectives of the course. 
Each also describes the skills, knowledge and experience that will be received during 
the course. Each contains the brief outline of the subject, where each academic has 
written the list of the lectures that will individual subject contain, the main objective, 
literature and methods that will be used during the teaching. Every subject will consist 
of twelve lectures. Every academic will work with the formal learning, but also with 
the non-formal learning methods. This approach should ensure maximum students
participation in learning and help them to be oriented in individual issues as much as 
possible. Also their interest in these issues should be overexcited.

Another very important activity that is in a process and that will help the 
practical realization of the pilot course, voluntary courses, subjects of future study 
program and also other ambitions to realize development education practically at 
Slovak universities, is the collective monograph that is nearly ready for the 
publishing. Book will include ten topics developed into theoretical and methodical 
chapters for teachers. These topics are mostly covered by academics from SUA. It
will be another valuable advance in the system of development education at our 
university. Topics like Global business, emerging markets and local development;
International law and development, Social responsibility in entrepreneurship in 
globalization era, The status of rural women in ensuring of food security, Small-scale 
agriculture and farming, Food safety, Global citizenship education, Sustainability 
marketing and agrarian fair trade, Anthropology of development, Sustainable 
agriculture, constitute important content for future learning of development education. 
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Each chapter will provide a wide space for every teacher to present the topic 
interestingly and lead students to be practically involved in the education.     

Methods and tools that will be used in development education at SUA
Development education represents a very important part in the education of current 
young people and also future experts in various fields. Consequently, such a big 
emphasis on its implementation and quality has been placed at SUA. It is very 
important to find the best way how to implement this new approach into the 
educational process. On the basis of the research realized thanks to the project 
KEGA, on the basis of the knowledge and skills received at summer school in Dublin, 
and on the basis of the activities connected with the running project Global University 
III another important conclusions can be formulated:

„Development education and global dimension were recognised as cross-
curriculum dimensions to be tackled through the formal curriculum and through 
the whole-school ethos and values. In the range and content of many curriculum 
subjects there werea number of explicit references to global themes“ (McGough 
and Hunt, 2012, p. 4). Therefore, the best way how to spread development 
education is to integrate its main issues and other connected global topics into 
the existing subjects. Mostly subjects like international relations, or those 
connected with globalization, environment, policy, economy and their 
international dimensions. All these subjects are universal for all study programs 
and have a very wide space for the integration of development education issues 
into their core. We can say that the majority of courses (not only at SUA) include 
reference to the topics to which development education pays attention.  These 
issues can have its place nearly everywhere because of the cross-curricular 
character. It is quite easy to find a place for them. The main thing is to find the 
best way and forms how to do it. 
Creation of new separate course on development education is one of the options 
how to start with development education. But it is better to create a separate 
study program with number of courses concerned to the development education 
issues.
On the basis of our knowledge, skills and information, we consider that the most 
appropriate for the implementation of development education issues are formal 
education methods actively combined with the non-formal education methods 
(theory combined with practice). Students should be able to work with the 
received information. They should be able to create own views and attitudes to 
these issues and get own skills. They will learn the facts, feel emotions, find 
inspiration, create own opinion, see connection with their own life and find the 
opportunity for positive action and change.
Appropriate methods are very important in this education. Students should 
receive knowledge through getting experience, through the games and thinking 
actively about the topics. Using of various socio-educational methods, 
techniques, and didactic tools in this new educational approach depends on 
creativity and ability of the teacher. This new system of education puts new 
demands on academics. Very important is to help teachers and prepare them for 

purpose the book Development education is being prepared.
For teaching of our pilot course, four voluntary courses and future fourteen 
subjects, the following methods were proposed for use: presentations, seminars, 
various discussions techniques (mainly structured discussion, panel discussion, 
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directed discussion, group discussion), suggestions, work in groups, 
brainstorming, brain-writing, critical analysis, case studies, video projection, role 
games, simulation games, participatory design, project teaching, interactive and 
cooperative learning, problem interpretation, demonstration method, active work 
with text, mental map, films, design method, problem method, presentation of 
student works and essays, feedback, and overall assessment. Each of these 
methods will allow students to see the issues from new perspectives. The 
methods that will be truly used may vary according to particular teacher, his 
ability and creativity, and according to the current situation. But these are the 
basic and most important ones that should be used according to the proposals of 
people who have created the syllabi and all materials that are ready for the active 
realization of development education at SUA.
Various lectures of experts from the different foundations and associations, which 
deal with the global and development issues and other educational activities, are 
considered to be valuable to mediate real experience to the students. For this 
purpose logistic support and implementation of 6 host lectures has been planned 
in our project. It is very important to support the cooperation among university 
and these organizations. Also the other forms of education, for example, trainings 
and workshops are welcomed here.

After the end of the project, with a number of new skills, knowledge and information 
in the field of development education, and after the creation of new study program, 
SUA will belong among the most developed universities in Slovakia which actively 
implements global and development issues into the education with the effort to 
educate new experts in various fields. Our graduates will mostly operate in a new 
global market and our university wants to prepare them actively and effectively.

Conclusions:
Contemporary world is strongly interconnected and the system of development 
education has been receiving still bigger importance during recent years. This is 
happening in countries of Global North and South, too. Every country is involved in 
global system (although in a different extent). 

There is a mythos that this education has a bigger sense in developed 
countries because the potential for empowerment of people is more effective there. It 
is not truth today. Development education must involve countries from all over the 
world to achieve necessary global dimension. Developing countries deal with this 
education, too. There is a big need to develop an effective collaboration among 
institutions of Global North and South. 

Development education has been penetrating into the higher education very 
deeply.  Various organizations and schools try to educate young people about the 
fact, that they are not only citizens of some country, but they are also part of some 
global entity, in which they can also operate positively. Eminent effort is to create 
more sustainable place from our planet. We have the unique responsibility not only 
for everything what we have created, but also for what was given to us, for life on 
Earth (Špirko, 2011). For this purpose it is necessary to educate people and provide 
them sufficient and needful information, knowledge, skills, and interest. People will 
meet global problems more often in a real life. Therefore, especially young people 
should be led to the feeling that they are real part of the world community and so they 
cannot close their eyes against these problems.
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Development education has an unsubstitutable place in current learning 
process at all educational levels and all study programs, not excluding specializations 
at SUA. There are many challenges and individual educational systems have to 
adapt to them. SUA is actively involved in the system of implementation of this 
education into its curricula and in support of critical education. It is engaged in 
several important activities supported by various organizations and thanks to the 
Global university it is on a straight way to implement a really quality development 
education into its educational system.

This article presented the importance of development education and its need 
at Slovak universities. It pointed to efforts of SUA in the process of implementation of 
development education into its curricula, wide range of activities and forms of 
realization, on the way to create quality system of development education at SUA 
and through cooperation also at other Slovak universities. Each mentioned outcome 
will valuably contribute toward this objective. This new approach in the education has 
its big importance in the education of future university alumni who will operate in 
global market and therefore, they should be prepared for this function, to be 
responsible and informed global citizens with knowledge required for current life and 
sustainability.

There is still a long way which has to be exceeded by university till the 
sufficient development education system will be established. Current situation of the 
world creates a necessary space for this education also in Slovak system. SUA is 
aware of its responsibility in preparing of future alumni. Without development 
education our students will not be prepared adequately for the operation in current 
rapidly changing world. Through the university activities like support for publications 
on development issues, development education courses, voluntary courses, as well 
as increase professional capacities of academics, and effort to establish new study 
program, with specified realization methods, and through the cooperation with 
various organizations that are actively engaged in development issues, SUA will soon 
create quality and adequate system of development education that will suit the needs 
of the contemporary world.   
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Role of aid on international trade and its effects on chosen markets
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Abstract:

The lack of success connected to decrease of poverty through trade-affected financial 

development over a number of decades brings up issues about the most recent activity: Aid-for-

trade. After determining whether the activity represents new pattern of reaching the growth, this 

research utilizes an experimental investigation of the East Asian countries, specifically paying 

attention to Malaysia, the Philippines, Thailand and Vietnam. However, we haven’t discovered 

any legitimate relation between Aid-for-trade streams and measures of development, not for 

individual sectors like Electricity, Gas and Water Sector,  or Transport/Communication Sector in 

these regions either. It is explained in the way, that Aid-for-trade streams are being created to 

increase the economic and political benefits of donors, while emerging countries’ needs stay 

unsatisfied and their economic development is not influential factor for donors’ decision-making.

Key words:

Aid-for-Trade, development, growth, donor

Introduction:

The start of the 21st Century has not slow down of poverty through trade induced economic 

growth. However, even though this has not prompted change in the over-arching mainstream 

economic wisdom that sees trade as a powerful engine for economic growth (OEDC and WTO, 

2011) the agenda has been re-orientated to emphasise development, globalisation, poverty 

reduction and sustainability to revitalise the Doha Round negotiation process. Disappointment 

following the implementation of the Uruguay Round, lack of substance on special and differential 

treatment, delays, unfulfilled promises on tariff- and quota-free treatment for developing 

countries and the mounting empirical studies presenting evidence on welfare losses from 
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possible Doha packages pointed to the asymmetry in the way developed and developing 

countries were affected by the World Trade Organisation (WTO) trade negotiations (Laird, 

UNCTAD, 2007). Furthermore, the 2008-2011 global economic downturn and the food and 

energy crises (Hoekman and Nicita, 2010) were major setbacks in the poverty reduction agenda 

that forms part of the Millennium Declaration, prompting the recognition that "without a major 

push forward, many of the MDG targets are likely to be missed in most regions" (UN, 2010).

In this context, the Aid-for-trade initiative has emerged as the focus. It has been used as a catch-

all term for types of trade-related Official Development Assistance (ODA) to help developing 

countries generate supply-side responses to liberalisation. The surrounding debate sees a 

reversal of the old perspective that can be broadly summarised as "trade, not aid", recognising 

that there is a need for assistance to enable developing countries to expand and diversify their 

trade in a manner that deepens the development impact and attracts foreign direct investment 

(FDI). In other words, the emerging view is that aid should help to develop trade, so that 

eventually trade can replace aid (Laird, UNCTAD, 2007). In December 2005, the Sixth 

Ministerial Conference in Hong Kong created a new WTO work programme on the Aid-for-trade 

initiative. A Task Force produced a set of recommendations, endorsed in 2006, giving a

monitoring role to the WTO (WTO, 2011). The World Bank, the International Monetary Fund 

(IMF) and the Asian Development Bank (ADB) have also assumed participation in this 

development agenda, suggesting that borrowing, accompanied by their specialised advice, is a 

form of assistance or "Aid-for-trade", if not "aid" in the narrower interpretation of ODA (UN, 

2010). Despite broad consensus regarding the importance of addressing the needs of 

developing countries, there is nevertheless a lack of agreement as to what these needs are and 

the way the funds will be disbursed.

Development

The relationship between development, economic growth, trade, and poverty reduction has been 

the subject of debate among academics, international and non-governmental organisations, and 

policy-makers for a considerable period of time. It is well-known that all definitions are contextual 

and contingent upon the ideological, epistemological or methodological orientation of their 

purveyors. While in the nineteenth century the term "development" was associated with ideas of 

stewardship and progress from poverty and barbarism to riches and civilisation (Shanin, 1997), 

since the late 1960s the dominant paradigm has been modernisation theory, grafted onto the 

orthodox neoliberal framework (Simon, 1997). Modernisation theory asserts that development is 

a linear stage-by-stage transformation of all "traditional" agrarian societies into modern or 
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developed societies through economic growth which involves replacing traditional practices with 

Western norms and institutions through international economic relations (Cohn, 2008; Easterly, 

2009). Notwithstanding the absence of a clear definition, the concept of development attracted 

strong beliefs in what the notion is supposed to bring about, appealing both to those who desire 

an improvement in their socio-economic living conditions and those with a strong commitment to 

international social justice (Rist, 2007).

Economic Growth and Trade

Classical economic analysis predicted that a country could develop through the specialisation of 

labour and capital accumulation. Specialisation suggests that countries differ in their ability to 

produce commodities and services and consequently they should focus on the goods that they 

can produce more efficiently (Smith, 2008). Thus, in classical economic theory the basic factors 

of production that determine comparative advantage and the export structure of an economy are 

natural resources, capital and labour. Smith hinted that the greater the market, the greater the 

capacity of people to utilise their natural propensity for barter and exchange (Smith, 2008). 

Ricardo embraced this idea in the theory of comparative advantage, proposing that if exchange 

was to take place between countries, then those countries will benefit economically from trade 

by concentrating on the production of the commodities at which they are relatively better off than 

their respective trading partners (Smith, 2008). The neoclassical view on the role of capital 

accumulation is represented by the Solow-Swan model. The key prediction was that every 

economy would ultimately experience zero growth in per capita incomes because eventually the 

diminishing marginal returns on capital would force GDP growth to be equal to population growth 

plus technology growth.

Trade Liberalisation

Trade openness can be conceptualised in two ways: revealed openness and policy openness 

(Dowrick and Golley, 2004). Revealed openness is the ratio of total foreign trade (exports plus 

imports) to GDP and is most frequently employed in empirical studies because it has the 

advantage of being clearly defined and well-measured. The disadvantage of this approach is 

that it does not offer an explanation of the reason why some countries trade more than others 

(Dowrick and Golley, 2004). Policy openness is an alternative measure attempting to take these 

factors into account but it is difficult to find a reliable measure because it ranges from analysing 

trade barriers (such as non-tariff barriers and the average tariff level) to trade flows adjusted for 

structural characteristics such as size and natural resources (Pritchett, 1996). A constructed 
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measure of policy openness is the Frankel-Romer measure which has been used in the 

influential studies by Dollar and Kraay (2003) and Rodrik. This has the advantage of being 

related only to geography, which is a "key determinant of climate, endowment of natural 

resources, disease burden, transport costs, and diffusion of knowledge and technology from 

more advanced areas" (Rodrik). However, due to its constructed nature it cannot offer insights 

into the contribution of actual policies to trade flows and economic performance.

Trade-Related ODA

The conflicting interpretations and findings regarding the relationship between trade and 

economic growth were overshadowed by the lack of progress in the Doha Round of trade 

negotiations in the mid-to-late 1990s, marked by tensions regarding the issue of expanding WTO 

disciplines beyond the themes of lowering trade barriers and extending the trade regime.

Following the disagreements and protests at the Ministerial Conference in Seattle in 1999, the 

Round was recast as the Doha Development Agenda, making development the nominal focus of 

negotiations (Altman, 2007). Thus, the agenda has been reframed to put more emphasis on 

addressing supply-side constraints through technical cooperation and capacity building 

assistance in the form of concessionary aid (IMF, 2007; OECD and WTO, 2010; ADB and WTO, 

2011). This is consistent with the Doha Ministerial Declaration, adopted in November 2001 that 

emphasised the need to improve the integration of developing countries into the multilateral 

trading system and the global economy (WTO, 2001). In addition to prioritising the need for 

mainstreaming trade in regional and national development strategies (Sharma and Morrison, 

FAO, 2011; ADB and WTO, 2011) and reiterating the role of FDI and ODA as factors important 

to economic growth (ADB and WTO, 2011), emphasis has been placed on linking trade to 

sustainable human development (ADB and WTO, 2011; OECD, 2001)

Aid-for-Trade

OECD data on Aid-for-trade statistics from 2002 to 2005 show total sector trade-related ODA 

commitments running at about US$25-30 billion a year which is around 30%of total ODA 

(OECD, 2012). In 2009, Aid-for-trade commitments reached USD 40 billion, up 60% compared 

to the 2002-05 baseline (OECD and WTO, 2011). Since the launch of the initiative a total 

US$137 billion has been committed with 44% going to building productive capacities, 53% to 

economic infrastructure4 and the remainder to trade policy regulations and trade-related 

adjustment (OECD and WTO, 2011). It is necessary to distinguish commitments and 

disbursements of funds. Commitments are forward-looking and show the amounts that donors 
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will spend on certain development activities, while disbursements show actual financial 

payments and, thus, the realisation of donors intentions and the implementation of their policies 

(OECD and WTO, 2011). Commitments are often multiyear, with subsequent disbursements 

spread over several years. On average, investment and infrastructure projects take the longest 

time to implement, lasting from five to eight years. Consequently, disbursements will almost 

always lag commitments. Even though disbursement rates are high, commitments may not 

necessarily result in disbursements (OECD and WTO, 2009). In addition, even though ODA is 

assigned to be a key source of Aid-for-trade flows, foreign direct investment and other private 

flows are constructed as international resources for development (UN, 2002). Trade is presented 

as a private-sector-driven commercial activity and ODA is welcomed so long as it helps create a 

suitable regulatory environment because …a positive business climate can attract FDI, which, if 

managed properly, builds both production and export capacity, thus igniting a virtuous cycle 

(ADB and WTO, 2011). However, little support is provided to show that private sector 

commercial activity will be undertaken in ways that benefit the host country. Moreover, as 

mentioned earlier, only aggregates of ODA and other concessionary lending and grant 

operations are able to be monitored through the OECD Creditor Reporting System (CRS). Thus, 

the significance placed on the role of private activity, which consists mostly of investment by 

transnational corporations and private banks and export credits given by industries, stands in 

contrast to the limited ability to track the flows of funds to specific Aid-for-trade projects. This 

makes it difficult to assess the quality of Aid-for-trade in meeting countries needs.

Data 

The first data set was obtained from the ADB, the World Bank and Penn World Tables statistics 

databases and includes information on annualised growth rates, trade flows, gross national 

income (GNI), income inequality (Gini Index) and foreign direct investment (FDI) and bilateral aid 

flows for all the countries listed in Table 1. Annualised Aid-for trade data, including a breakdown 

across countries and economic sectors, was obtained from the OECD database. Further annual 

ODA statistics for these countries were obtained from the OECD database to enable checking 

the robustness of the obtained results. Finally, measures of total factor productivity growth for a 

subset of the countries under analysis were obtained from the national statistical agencies and 

central banks for each country.
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Summary

The first step of the analysis involved calculating any correlations between the level of aid 

provided to a country and the country’s growth rate, level of FDI, GDP per capita, GNI per 

capita, the level of income inequality and productivity where data was available (Table 1).

Table 1 Relationships between Aid and Other Variables

Country Growth FDI
GDP per 

capita

GNI per 

capita
GINI Productivity Export

Afghanistan -0.05 - - - - - 0.58

Armenia -0.92 0.75 0.60 0.58 -0.77 - -0.04

Azerbaijan 0.02 -0.52 0.90 0.86 - - 0.79

Bangladesh 0.18 0.77 0.79 0.79 - - 0.85

Bhutan -0.07 - 0.79 - - - 0.71

Brunei 

Darussalam
- - - - - - -

Cambodia -0.61 0.82 0.93 0.93 -0.27 - 0.96

China 0.15 0.71 0.73 0.73 - 0.21 0.78

Georgia -0.78 0.24 - 0.82 - 0.41 0.79

Hong Kong SAR, 

China
- - - - - - -

India -0.20 0.74 0.95 0.95 - - 0.93

Indonesia 0.34 0.60 0.95 0.96 - -0.19 0.95

Kazakhstan -0.93 0.73 0.60 0.52 -0.70 - 0.73

Korea, Dem. 

Rep.
- - - - - - 0.80

Korea, Rep. - - - - - - -

Kyrgyz Republic -0.34 0.88 0.87 0.85 0.10 - 0.91

Lao PDR 0.75 0.82 0.96 0.93 - - 0.98

Macao SAR, 

China
- - - - - - -

Malaysia -0.31 -0.66 0.74 0.80 0.97 0.05 0.69

Maldives -0.08 0.78 0.59 - - - 0.02

Mongolia -0.54 0.86 0.78 - - -0.22 0.79
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Nepal 0.41 0.91 0.94 - - - 0.23

Pakistan -0.31 0.26 0.87 0.89 -0.51 - 0.71

Philippines -0.04 0.00 0.95 0.95 -1.00 0.22 0.68

Singapore - - - - - - -

Sri Lanka 0.10 0.65 0.96 0.96 - - 0.84

Tajikistan -0.81 -0.24 0.87 0.87 -0.68 - 0.33

Thailand 0.40 0.45 -0.49 -0.52 0.99 0.31 -0.55

Timor-Leste 0.53 - 0.55 - - - -

Turkmenistan -0.46 - 0.89 0.40 - - 0.71

Uzbekistan 0.43 - 0.74 0.26 - - 0.72

Vietnam -0.63 0.87 0.97 0.96 -0.77 -0.35 0.94

Source: Asian Development Bank, World Bank, Penn World Tables and OECD; author’s 

calculations.

The results in Table 1 suggest that the alleged relationship between Aid-for trade and positive 

development and welfare improvements is far from certain. The theoretical framework detailed in 

literature review suggests that Aid-for-trade is meant to achieve improved technological, export 

and output growth. For technology, the obtained correlations contradict this framework. For three 

of the seven countries where data was available, there was a negative correlation between Aid-

for-trade and total factor productivity and in the remaining countries the relationship is positive 

but weak.

Panel Data

These correlations do not take into account any conflating factors and so a more extended 

analysis for all the nations is required to ascertain the robustness of the results. Under this 

methodology, it is postulated that output for each nation every time period is determined as 

follows:

=  +  +  + +

where  is the natural logarithm of the level of output, is a matrix containing the variety of 

control factors set out below (Table 2) and is the amount of aid money given to country i in 

time t.  is a dummy variable taking the value of one for time t and zero otherwise and is 

designed to capture unobserved factors which change over time, such as global macroeconomic 

664



conditions, but not factors between countries. represents those unobserved and unique 

factors which affect a countries output level, such as the level of entrepreneurship.

In order to avoid bias in the estimated co-efficient, it is necessary to eliminate the effect of 

unobserved variables by first differencing each variable between adjacent time periods. This 

yields the first-differenced or output growth version of 

= + + +

Observations over seven years are present. In order to accommodate this, the data for each 

first-differenced time period for 2003 to 2012 was pooled and then the ordinary least squares 

method was utilised to estimate the co-efficient. The pooling necessitated the inclusion of year 

dummies to capture any annual changes in the independent variable, explaining the precise 

form of the estimated equation. After applying the panel data methodology discussed above, the 

following results were obtained. As highlighted in Table 2, Aid-for-trade has a negative effect on 

GDP growth, ceteris paribus, in all the specifications considered above. However, the estimated 

effects are not statistically significant at most conventional levels of significance and are also not 

economically significant. A one million current U.S. dollar increase in aid will only cause a 

0.0008% decline in the growth rate of a country on average keeping everything else constant. 

Importantly though, the estimated co-efficient contradicts the theoretical argument postulated by 

the World Bank in the Asian region. A remaining issue is that the estimated co-efficient may be 

inconsistent and biased if variables which affect growth and are correlated with any of the 

independent variables chosen are omitted. One candidate is FDI. Moreover, it might be that the 

obtained results are still being affected by outliers in the sample. Table 3 presents the same 

estimated equations as those above (models (1) to (6)) to assess the robustness of the 

estimates when using a differently composed sample of countries and including FDI. The table 

demonstrates that the obtained co-efficient are not overly sensitive to omitted variables with 

nearly all of the co-efficient remaining the same sign and of a similar magnitude. The veracity of 

the obtained results is further demonstrated by exports, capital and the time variables for the 

GFC all having a plausible sign and magnitude when considering the nature of the countries 

under examination. While the estimated Aid for Trade co-efficient becomes positive once exports 

and FDI are included, this does not provide strong support to the traditional position because the 

co-efficient remains economically and statistically insignificant.
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Table 2 Growth Equation – Aid-for-Trade

(1) (2) (3) (4) (5) (6)

Constant
7.4317*** 

(0.4171)

8.2913***

(0.5893)

7.2061***

(0.4588)

8.2243***

(0.6258)

8.6522***

(1.1495)

7.5861***

(0.6780)

Aid
-0.0008 

(0.0009)

-0.0008 

(0.0009)

-0.0009 

(0.0009)

-0.0006 

(0.0009)

-0.0008 

(0.0008)

-0.0003 

(0.0008)

Capital 

(rescaled)

0.0090***

(0.0035)

0.0134***

(0.0042)

0.0110***

(0.0031)

0.0124***

(0.0038)

Labor 

(rescaled)

0.0858

(0.1225)

-0.0932

(0.1455)

-0.0936

(0.1202)

Interest
-0.8983

(0.5838)

-0.8930

(0.5950)

-0.1336

(0.8204)

Export
0.0198**

(0.0089)

Pop. 

Growth

-0.4005

(0.7378)

D2005
0.4186

(1.2123)

0.3093

(1.2420)

0.3178

(1.2263)

0.2281

(1.0828)

D2006
0.7286

(0.4108)

0.6514

(1.4133)

0.6947

(1.4100)

0.0678

(1.1468)

D2007
1.4543

(1.1411)

1.2534

(1.1691)

1.3113

(1.1417)

0.4825

(0.8919)

D2008
-1.7062**

(0.8518)

-1.8697**

(0.8868)

-1.7762**

(0.8470)

-2.7715***

(0.9574)
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D2009
-5.0459***

(1.2744)

-5.1433***

(1.2080)

-5.0432***

(1.2535)

-2.8278**

(1.3733)

D2010
-1.8481**

(0.7823)

-2.1846***

(0.7866)

-2.0913***

(0.7548)

-3.3177***

(0.9825)

Sample 

size
161 161 161 161 161 161

R2 0.0014 0.1826 0.0258 0.2181 0.2192 0.3439

* Significant at the 10% level. ** Significant at the 5% level. *** Significant at the 1% level. 

Standard errors are reported in parentheses.

Table 3 Extended Growth Equation – Aid-for-Trade

(1) (2) (3) (4) (5) (6) (7)

Constant
7.0639***

(0.4600)

7.8262***

(0.4804)

6.7525***

(0.5128)

7.6910***

(0.5184)

8.5269***

(1.1212)

7.0292***

(0.5617)

7.0085***

(0.5778)

Aid
-0.0003

(0.0009)

-0.0003

(0.0009)

-0.0005

(0.0009)

-0.0001

(0.0009)

-0.0001

(0.0008)

-0.0002

(0.0007)

-0.0002

(0.0007)

Capital 

(rescaled)

0.0094***

(0.0034)

0.0142***

(0.0042)

0.0119***

(0.0032)

0.0133***

(0.0037)

0.0130***

(0.0037)

Labour 

(rescaled)

0.1407

(0.1192)

-0.0571

(0.1438)

-0.0655

(0.1179)

-0.0454

(0.1145)

Interest
-0.6911

(0.7413)

-0.7658

(0.7383)

-0.2530

(0.9059)

-0.2058

(0.9385)

Export
0.0207**

(0.0102)

0.0208**

(0.0104)

FDI
-0.0154

(0.0247)

Pop. 

Growth

-0.7445

(0.8125)

D2005
0.7096

(1.2912)

0.6525

(1.3160)

0.6769

(1.2850)

0.5077

(1.0982)

0.5496

(1.1165)

D2006
1.2442

(1.5490)

1.1727

(1.5470)

1.2287

(1.5416)

0.6449

(1.2069)

0.6487

(1.2102)

D2007 1.3495 1.1408 1.1711 0.4817 0.5195
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(1.1493) (1.1650) (1.1093) (0.8110) (0.8092)

D2008
-1.7471**

(0.7257)

-

2.0085***

(0.7516)

-

1.9302***

(0.7166)

-

3.0199***

(0.9173)

-

3.0133***

(0.9180)

D2009

-

5.1859***

(1.3430)

-

5.2829***

(1.2516)

-

5.1356***

(1.3430)

-2.8219**

(1.3963)

-2.8623**

(1.3962)

D2010
-1.7273**

(0.7423)

-

2.0825***

(0.7221)

-

1.9913***

(0.6868)

-

3.4113***

(0.9878)

-

3.3646***

(0.9629)

Sample 

size
140 140 140 140 140 140 140

R2 0.0002 0.1942 0.0349 0.2379 0.2432 0.3729 0.3736

* Significant at the 10% level. ** Significant at the 5% level. *** Significant at the 1% level. 

Standard errors are reported in parentheses.

Conclusion

On its surface, Aid-for-trade appears to signify a reorientation in the orthodox paradigm that 

trade liberalisation is a powerful engine for economic growth. Proponents argue that the agenda 

has been reframed to prioritise development, globalisation, poverty reduction and sustainability, 

conceding that there is a need for assistance to developing countries to facilitate a greater 

development impact. However, having situated Aid-for trade within the context of the 

development of economic theory relating to development, growth and trade and, having 

undertaken empirical cross-country analysis and country-specific analysis of the effect of Aid-for-

trade flows in Malaysia, the Philippines, Thailand and Vietnam, including a critical discussion of 

the factors that shape the efficacy of Aid-for-trade on its primary goals, growth and exports, and 

wider development goals, it appears that the purported development focus and effect of Aid for-

trade is nominal. The key priority of the initiative remains reforming relevant legislation and 

building capacity in order to facilitate the increased access of donor countries to developing 

countries’ markets and ultimately improve the donor’s economic and political position. As a 

result, Aid-for-trade is not directed in ways that maximise the recipients’ development.
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General and specific factors of deforestation 
in Costa Rica and Nicaragua

Daniela NIEBAUEROVA1

Abstract
This paper examines the factors that affect deforestation in the selected countries in Central 
America. The main aim of this paper is to identify the factors that determine the process of 
deforestation in Costa Rica and Nicaragua, to assess the extent of general characteristics 
these factors have, or if it concerns specific factors of the concerned countries. Exploring the 
portability of forest protection solutions and discontinuation of deforestation in Costa Rica, 
which halted the deforestation and increased the forested areas, to Nicaragua, which has a 
high rate of deforestation. This article summarizes the current 23-year development (1990-
2012) of afforestation in the area. This paper also defines the reasons of deforestation and 
specifies the ownership and use of forests and dedicated to identify the role of forests in the 
regional development and the perception of the population in the countries surveyed.

Key words: Forestation, Deforestation, Eco-tourism, Role of Forests, Regional 
Development

Introduction 
The issue of deforestation and forest conditions was first mentioned in the 80s and 90s. 
Concerns about the potential extinction of species and the impacts of deforestation on global 
warming dominated. Environmentalists held politicians accountable for the policy decisions 
that had to deal with the situation and stop or at least mitigate the effects of deforestation
(Pfaff, 1997).

As Lund (2009) describes, there are more than 800 different definitions of forest and wooded 
land. Therefore, it is used different definitions for different purposes and at different scales. It 
depends on our purpose to define forest. Whether it is a business and environmental value. 
Also important is the level of the forest (regional, national or global level). The most 
frequently used definition is from the FAO, which defines forest very broadly, precisely 
because of the widespread use of the definition (UNEP, 2006).

FAO defines forest as “land spanning more than 0.5 hectares with trees higher than 5 meters 
and a canopy cover of more than 10 percent, or trees able to reach these thresholds in situ. 
It does not include land that is predominantly under agricultural or urban land use.” (2014). 

Sasaki and Putz suggest that it is necessary to focus on the proper definition of forests and 
degradation in the topic of climate change and global warming. Natural forests are being 
replaced by plantations, but technically remain under the definition of forests, though there is 
a forest degradation (2008).

Deforestation and forest degradation are two distinctly different processes, although 
sometimes used interchangeably. Deforestation includes conversion of forests to another 
land cover types. During degradation forest remains “forest” by definition, however, loses its 
ability to provide goods and ecosystem services. Degradation indicates the state of the
forest, but also the process (FAO, 2007; Lawson, 2014; Thompson and coll.; Wildlife Fund, 
2015).

The causes of deforestation

1 Department of Economics and Forest Management, Faculty of Forestry and Wood Sciences, Czech 
University of Life Science Prague, Czech Republic
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Fuel wood is the most common cause of illegal deforestation in the world.

Urbanization - urban sprawl, population migration from rural to urban areas, search 
for job opportunities

Commercial use wood - wood as a building material and wood as a primary factor of 
production or the manufacture of paper.

Building the infrastructure and links the cities with mining or production sites

Selective logging

Water Reservoir

Agricultural activity: a) the amount of space available for crop production - especially 
for the development of plantations (palm oil, soybeans, coffee, cocoa beans, 
bananas, pineapple), but also the emergence of illegal drug plantations

b) Logging amount of space available for livestock production 
especially creation of pastures

Fire

Extraction of mineral wealth, diamonds and gold (Cuéllar, 2011; FAO, 2007; Lawson, 
2014; Redo, 2012; World Wildlife Fund, 2015).

Consequences of deforestation

1. Global climate change

2. Loss of species

3. Water cycle – floods, droughts, tropical storms

4. Soil erosion

Life quality – health, influence native inhabitants, loss of their culture (Cuéllar, 2011; 
FAO, 2007; Lawson, 2014; Redo, 2012; World Wildlife Fund, 2015).

Development of forestry area in Central America
In the reference period of 23 years (1990-2012) Central America lost the territory of 52,228 
thousands hectares of rain forest by 12.8% (from 49.2% to 36.4%). Only in Costa Rica was 
in 2012 recorded expansion of the territory covered by forests (Table1), thus only in this 
territory has been observed reforestation. But in the rest of the countries in this region 
(Belize, El Salvador, Guatemala, Honduras, Nicaragua and Panama) were the deforestation 
of the territory. In Belize, El Salvador and Panama has been recorded a perceptible decrease 
in the long term, because of these three countries try to fight against the deforestation by 
proactive environmental policy (FAO, 1990 – 2012).

On the contrary Honduras, Nicaragua and Guatemala continued with historically high rates of 
deforestation nearing 1.5 to 2.1%.

The biggest decline of forested areas was recorded in Honduras, where almost half of the 
forested areas decreased in monitored period (Graph 1).
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Tab. 1 Forest area (1000ha)

Country area 1990 1996 2006 2012

Belize 2 297 1 586 1 528 1 431 1 374

Costa Rica 5 110 2 564 2 451 2 514 2 651

El Salvador 2 104 377 350 305 278

Guatemala 10 889 4 748 4 424 3 882 3 545

Honduras 11 249 8 136 7 090 5 672 4 952

Nicaragua 13 037 4 514 4 094 3 394 2 974

Panama 7 542 3 792 3 538 3 298 3 227

Total 52 228 25 717 23 475 20 496 19 001

Percents 100 49.2 45.0 39.2 36.4

Source: Fao (1990-2013), own processing

There was a detailed analysis of Central America by the PRISMA research center in
Honduras (PRISMA, 2010). The results from PRISMA research center in Honduras shows
that there was a continuous amount of decreases in forestation levels, but in the last 20 
years there have been several important changes. The rate of deforestation in Panama was 
reduced from 1.2% to 0.4%. Costa Rica went through the biggest headway in reforestation
(annually were losing 19,000 hectares of forests but they gained newly 23,000 hectares of 
forests). This country exemplifies that within a cycle of 20 years; deforestation can be 
completely overturned. Because of the fact that in the 70’s and 80’s when there were annual 
losses up to 3.5% (Graph 1, Table 1).

Graph 1. Forest area in Central America

Source: Fao (1990-2013), own procesing
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Specific factors of deforestation in Costa Rica
Costa Rica is now reported as an example of a country with a good practice of slowing 
deforestation. In the past, however, it had serious problems with deforestation. In 1940 more 
than 75% of the country was covered with forests, mostly tropical rainforest. In the following 
decades drastic logging took place. About 40 years later (1983) Costa Rica’s forested area 
was only 26%. Then Costa Rica started to try to reduce the impact of years of deforestation. 
In 1998 the deforestation was stopped, the rate was 0. Today (FAO, 2012) Costa Rican has 
forest area of about 52% and according to the government's plans it should rise up to 70% by 
2021.

The reason for this radical change was the combination of environmentalism and effective 
policies. Costa Rica decided to implement a number of social and 
environmental investments, even at the cost of the reassembling of the army, which was 
disbanded in 1948. When changing the Constitution (1994), Costa Rica enshrined the right of 
everyone to live in a healthy environment. This change was followed by the emergence of 
the Forest law. Forest Law no. 7575, which was enhanced in 1996, introduced incentive-
based measures to compensate forest owners for the conservation of forest functions that 
provide environmental services to society (Brown, Bird, 2011; Rodricks, 2010).

The law prohibits harvesting forests within national reserves and State Property and also 
prohibits converting forests to private land for other uses. 

Four environmental services are described in the law

1. Mitigation of greenhouse gas emissions through emissions reduction and carbon 
fixation, capture, storage and absorption

2. Protection of water for urban, rural or hydroelectric use
3. Biodiversity conservation for conversation, sustained use, scientific investigation
4. Provision of scenic beauty for recreation and ecotourism

To secure these services a PSA program was introduced, managed by the National 
Forestry Fund of Costa Rica - FONAFIFO (Fondo Nacional Financiamiento Forestal). 
FONAFIFO compensates forest owners for conserving, managing or restoring their forest.  
The main sources of revenues are

1. Tax on fossil fuels
2. Water conservation fee (Brown, Bird, 2011; Rodricks, 2010).

The use of PES (Payments for environmental services) has proved to be an effective tool to 
protect the environment, but also to be a tool for fighting poverty, especially among the rural 
population. PES wasn’t only about the payments to residents for maintaining their forests, but 
also about the concept of protection of ecosystems, which are closely linked to the economic 
situation of the country. Thus only environmentally balanced land can be long-lasting and 
can have sustainable economic growth (Greiber,T., 2009; Porras, Bartos, Chacón-Cascante, 
Miranda, 2013).

National Forestry Fund of Costa Rica was established in 1996 (The Ministry of Environment, 
Energy and Telecommunication) and it has distributed funds for forest protection since. 
These funds are distributed among the indigenous inhabitants, rural communities, and 
individuals. Thanks to these measures a significant amount of jobs was created, as well. The 
connection between environmental and forest protection and the economic situation of the 
country is evident. Costa Rica is a country dependent on tourism. Half of the GDP (gross 
domestic product) relates to tourism, especially ecotourism. Costa Rica has a diverse and 
unique tropical rainforest and without intensive protection, ecotourism would not be possible. 
Firms are encouraged to social responsibility, especially in the issue of waste management 
and water conservation (Greiber,T., 2009; Porras, Bartos, Chacón-Cascante, Miranda, 
2013).
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Two ministries in Costa Rica are dedicated to the topic of deforestation and forest protection 
- The Ministry of Agriculture and Livestock and The Ministry of Environment, Energy and 
Telecommunication (Blasiak, 2011)

Specific factors of deforestation in Nicaragua
Nicaragua used to be a country with large forested areas, which led to the fact that 

around 1940 the country began trading wood. Interest was focused mainly on mahogany and 
Caribbean pine and Spanish cedar. The most used deforestation technique was cut-n-run 
which led to the serious damage and forest degradation. In 1979 Sandinistas took power and 
forestry came directly under government control, which managed it through Corporación 
Forestal del Pueblo (CORFOP). This office monitored and managed the harvesting, 
processing and sale of wood. There was a significant reduction in the wood exporting (from 
70 million to 3 million dollars in a period of just three years (1976-1980)). Together with the 
economic isolation of Nicaragua, the reduction of export continued. After 1990, when 
Chamorro came to power, Nicaragua was more focused on the private sector, promoting 
exports and seeking to attract foreign investment. CORFOP expired. Investors were coming 
into the country with large requirements. But this outraged the public and people disagreed 
with the environmental and social consequences of this investment. The public also 
suspected the government of corruption. After international and local environmentalists and 
environmental groups campaign the Forestry Commission was formed. This commission 
declined the investor's proposal and by that the new forest policy of Nicaragua was formed. 
Forest policy allows and facilitates foreign investments, which are essential for the industry 
but also protects the environment and local rights for land and forest. Forest Commission 
keeps on working, also attending to survey the land rights of local communities. If it is proved 
that the forest is actually owned by the community and not the state, the community can 
decide whether to sell or rent the land to a foreign investor ((DeClerk, Le Coq, Rapidel, Beer,
2012: FSD, 2015).

Unfortunately, the implementation of the rights of communities is hampered by unclear 
property rights and poor legal definition of tenure rights. The question remains whether the 
indigenous communities manage to integrate themselves into the commercial forestry or not
(DeClerk, Le Coq, Rapidel, Beer, 2012). Or other option is Agroforestry or agro-sylviculture.

Interesting places for eco-tourism in Nicaragua are: Miraflores, National Forest Reserve, El 
Jaguar, San Rafael del Norte. 

Materials and methods
This paper uses data from 1990-2012 on the development of forest land and 

deforestation from the following databases: FAO (Food and Agriculture Organization; FAO, 
2015), UN (United Nation; UNEP, 2010) - ECLAC (Economics of Climate Change in Latin 
America and the Carribbean; ECLAC, 2007, 2010), the Research center in Honduras-
PRISMA (Programa de Investigacion Salvadoreño sobre Desarrollo y Medio Ambiente, 
2010).

Discussion and recommendations 
Nicaragua has a potential to implement the needed reforms because it has several 
advantages. If we compare Nicaragua to Honduras or Guatemala, Nicaragua has better 
security situation. This is a big advantage for tourism. Nicaragua is also very interesting 
country with virgin nature and with a big potential for tourism. Also from history we know that 
Nicaragua´s folk care about their forest and environment and if they don´t agree with some 
governmental stand they protest against it. So it is probable that people would side with 
social and environmental benefits.

The main problem should be the corruption in Nicaragua. This could disturb the whole idea of 
reforms. Corruption is also the reason why Nicaragua should have problem to get money 
support from international organizations like UN, FAO and others.
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Conclusion
Environmental solutions Costa Rica has chosen, do certainly not suit well all countries. Not 
every country can rely so much on tourism and target on ecotourism. The important thing is 
that a healthy economy can maintain only in a healthy environment. If we want a long-lasting 
and sustainable development in all its three dimensions (environmental, economic and 
social), environment and forest must be protected. Even so Costa Rica is facing and will be 
facing major environmental challenges such as constantly increasing energy demands, 
infrastructure and demand for fossil fuels.
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Causal Factors of Socially Responsible Leadership 
Influencing on Corporate Image of

Phuket International Airport

Phiphat Nonthanathron, Ph.D.*

Abstract
The objectives of this research were 1) to study the relationship among socially 

responsible leadership, stakeholders’ perception to corporate social responsibility and 
corporate image of Phuket International Airport, 2) to study the influence of socially 
responsible leadership on corporate image of Phuket International Airport, and 3) to study 
the influence of socially responsible leader and stakeholders’ perception of corporate social 
responsibility on corporate image of Phuket International Airport. Sample was Phuket 
International Airport’s stakeholders. Quota and judgmental sampling were applied, and 
completely sample size was 400 respondents.

The results found that correlation coefficient among observable variables were 0.680-
0.789 and had a significant level at every variables. From structural equation modeling, it 
was found that socially responsible leadership had significantly influence on stakeholders’ 
perception of corporate social responsibility, and the variance of stakeholder’ perception to 
corporate social responsibility was predicted by socially responsible leadership by 61.2
percent. Moreover, socially responsible leadership had significantly influence on corporate 
image and had indirect effect significantly via stakeholders’ perception of corporate social 
responsibility and variance of corporate image was predicted by socially responsible
leadership by 81.4 percent. Finally, stakeholders’ perception of corporate social 
responsibility had direct effect significantly to corporate image. Fit indices of the model 
were 2/df = 4.238; CFI = 0.990; NNFI = 0.984; RMSEA = 0.090, and 90% CI for RMSEA = 
0.074

Key words: 
Socially Responsible Leadership, Perception of Corporate Social Responsibility, 

Corporate Image

Introduction
Phuket International Airport is in the north of Phuket Island, 32 k.m. from the center of 

Phuket City. Phuket Island is a popular resort destination in the world, so this airport has an
important role in Thailand's tourism industry and is the third busiest airport in Thailand in 
terms of passengers, after Suvarnabhumi Airport and Don Mueang International Airport.
Millions of passengers visit Phuket each year to enjoy a wide range of tourist services, 
natural beauty of the world famous Phuket beaches and fascinating tourist attractions. The 
major tourism come from People Republic of China, Russia, and others western countries.

                                                           
* Assistant Professor,  Faculty of Business Administration, Kasetsart University, Thailand. e-mail: fbusppn@ku.ac.th

Director of Social Enterprise Leadership Center of Kasetsart University 

677



Nowadays, 10 airlines are on service and more than 2,900,000 passengers, 27,000 flights 
and 12,000 tons of cargo per year are handled at the airport.

The airport is at an elevation of 25 m. above mean sea level. It has one runway
designated 09/27 with an asphalt surface measuring 3,000 by 45 m. The airport has three
terminals: Terminal 1 is used for international flights, and Terminal 2 for domestic flights. 
Terminal X for charter flights.

Due to record-setting passenger numbers, the airport is recently expansion and 
renovation which will last until 2015. The expansion plans to increase capacity to 12.5 
million passengers a year calls for a new international terminal, refurbishment of the 
existing terminal for domestic use, and other airfield improvements. A new car park as well 
as air cargo office are also planned. 

Phuket International Airport served 44 scheduled airlines in 2014 and handled 74,501 
flights, which is 6.13 percent higher than the previous year. Out of the total flights, 40,387 
were international scheduled and chartered flights, representing 4.05 percent increase. 
Total domestic flights were 34,114, representing 8.70 percent increase. In the past year, 
Phuket International Airport served 11,275,805 passengers, an increase of 2.70 percent 
increase over the previous year. They included 6,383,639 international passengers, an 
increase of 3.88 percent, while domestic passenger amounted to 4,829,166, or 1.19 
percent increase. The total cargo and postal parcels handled at the airport increased by 
16.51 percent to 39,652 tons, including 21,239 tons of international cargo which increased 
by 28.28 percent from the previous fiscal year and 18,413 tons of domestic cargos, 
representing 5.37 percent increase (Airport of Thailand Public Company Limited, 2015,
p.11).

In 2014, Phuket International Airport received the award for the national outstanding 
establishment on occupational health, safety and working environment and have received 
this award for 11 consecutive years (Airport of Thailand Public Company Limited, 2015,
p.97).

However, while Phuket International Airport constantly operate social activities with 
communities, the movements of corporate social responsibility have developed
continuously both in the global and local level.  Thus, Phuket International Airport will 
operate social activities by linking to the Airport, especially, corporate image.

Objectives of the study
1. To study the relationship among socially responsible leadership, stakeholders’ 

perception to corporate social responsibility and corporate image of Phuket 
International Airport, 

2. To study the influence of socially responsible leadership on corporate image of 
Phuket International  Airport, and 

3. To study the influence of socially responsible leader and stakeholders’ perception of 
corporate social responsibility on corporate image of Phuket International Airport.

Benefits of the Study

1. To know the relationship and influence among socially responsible leadership, 
stakeholders’ perception of corporate social responsibility and corporate image of 
Phuket International Airport.

2. To applied the results of the study in strategic planning about corporate social 
responsibility and corporate image.

Literature Review
Nowadays, the business environment has changed rapidly and dynamically. The 

environmental movements, social forces, and consumer movements have forces business 
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sector to consider the social part as a business process. Business firms have link the 
competitive advantage together with corporate social responsibility by value chain model 
and diamond model. Moreover, business organizations have define the new capital by 
creating shared values between business and stakeholders which is achieve economic 
target and alleviate social problems simultaneously (Porter and Kramer, 2006, pp. 83-91 &
2011, pp.75-77)

Corporate social responsibility has involve in all sectors and all function of business. 
Corporate social responsibility can be divided to 7 types (Nonthanathorn ,2010, pp.24-44).
Carroll proposed corporate social responsibility at 4 levels, which are economic, legal, 
ethical, and philanthropic responsibility (Carroll, 1991, pp.40-43). Stock Exchange of 
Thailand (SET) proposed corporate social responsibility as mandatory, elementary, 
preemptive, and voluntary level (Working Committee of Social and Environment Promotion 
of Listed Company  ,2 008, p.7). Moreover, corporate social responsibility can be classified 
by activities or corporate social initiatives as cause promotion, cause-related marketing, 
corporate social marketing, corporate philanthropy, community volunteering, socially 
responsible business practices, and developing and delivering affordable products and 
services (Kotler and Lee, 2005, pp.23-24 & 2009, p.294).

Socially responsible leadership is a leadership which involved in social responsible 
values. Similarly, responsible leadership is a moral and social phenomenon which comes
from not only the scandal and impact to life on earth from immoral management but also 
the awareness of potential of multinational corporations and their leaders helped better 
earth (Pless, 2007, pp.437-456).

Values as a black bone of leadership focus on social responsibility. In the behavior 
perspectives, effective leadership can link strength ideological visions and powerful 
imagination.  These leaders can stimulate innovation thinking in order to solve the 
problems, focused on fundamental change, and expect excellent performance.  Moreover, 
leaders can build followers’ confident, intrinsic motivation, trust, admiration, and emotional 
attraction. Socially responsible leadership is leaders which have social responsible values 
effected to vision and integrity. The characters show as behavior which influence to social 
responsibility of followers. In addition, leadership values still influence to follower values too 
(Nonthanathorn, 2013, p.140; and Waldman, 2007, p.224-243).

The definition of corporate image involve in perception of organizational members and 
perception of people outside organizations (Dutton, Dukerich, & Harquail, 1994, p.239-263;
and Dutton & Dukerich, 1991, pp.517-554). Corporate image is sharing of meaning, 
attitude, knowledge, and opinion of stakeholders which influenced from strategic 
communication of organization (Moffitt, 1994, pp.159-170). Moreover, corporate image is 
output of discourse between organization and stakeholders. Organizations project images 
and were interpreted or perceived by stakeholders (Cheney & Vibbert, 1987, pp.165-194).

Methodology 

Conceptual framework 

Variables used in this study composed of Socially Responsible Leadership (SRL),
Stakeholders’ Perception to Corporate Social Responsibility (CSR), and Corporate Image 
(CI).

Socially responsible leadership variables composed of Leader social responsibility 
values (SRL01), Leader vision and integrity (SRL02), and Follower social responsibility 
values (SRL03).

Stakeholders’ perception to corporate social responsibility composed of stakeholders’ 
perception to economic responsibility (CSR01), stakeholders’ perception to legal 
responsibility (CSR02), stakeholders’ perception to ethical responsibility (CSR03), and 
stakeholders’ perception to philanthropic responsibility (CSR04).
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Fig. 1 Conceptual framework

And, corporate image variables composed of organizational practice to stakeholder 
(CI01), service quality and innovation (CI02), and organizational credibility (CI03).

Hypothesis 

H1 There were positive relationships among socially responsible leadership, 
stakeholders’ perception to corporate social responsibility, and corporate image.

H2 Socially responsible leadership could explained and predicted stakeholders’ 
perception to corporate social responsibility.

H3 Socially responsible leadership could explained and predicted corporate image 
directly and indirectly via stakeholders’ perception to corporate social responsibility.

Data collection 

Population used in this research were stakeholder of Phuket International Airport such 
as passengers, entrepreneurs in the airport, officials on duty in the airport, public service 
providers, and communities around the airport. Quota and Judgmental sampling were 
applied, and the sample size was 400 respondents. A five-point of rating scale 
questionnaire was used for collecting data.

The overall reliability test of questionnaire by Cronbach alpha was 0.98. In detail, the 
reliability test of socially responsible leaderships, stakeholders’ perception to corporate 
social responsibility, and corporate image were 0.97, 0.98, and 0.96, respectively. 
Moreover, the content validity tested by Item-Objective Congruence (IOC) was 0.67-1.00. 
From the tests of convergent validity and composite reliability of measurement model, it

Socially Responsible 
Leadership

Leader social responsibility 
values
Leader vision and integrity
Follower social responsibility 
values

 

 

Corporate Image

Organizational practice to 
stakeholder
Service quality and 
innovation
Organizational credibility 

Stakeholders’ Perception to 
CSR

Economic Responsibility
Legal Responsibility
Ethical Responsibility
Philanthropic Responsibility
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were found that measurement model of socially responsible leadership, measurement 
model of stakeholders’ perception to corporate social responsibility and measurement 
model of corporate image had Lambda ( ) value significantly every variables. It meant that 

0.916, 0.857, 
and 0.7

Statistics used in this study were mean, standard deviation, Pearson Product Moment 
2 (p value) 

equal. 01 p .05; 2/df 5.0; RMSEA 0.10; 90% CI for RMSEA equal left boundary of CI 
and , pp.53-60).

For interpretation of strength of relationship between variables in R Family, it can
interpret that R mean correlation between observable variables (r), correlation between 
latent variables ( ), coefficient and had R values which low, medium, and high 
relationships when there are 0.10-0.35, 0.36-0.50, 0.51-0.69, 0.70+, respectively. For R2 
has power of explanation and prediction which low, medium, and high when there are 0.01-

0.12, 0.13-0.25, 0.26-0.48 and 0.49+, respectively. (Leech, Barrett and Morgan ,2005,
pp.56).

Results

Analysis of relationship among variables 

A level of corporate image, stakeholders’ perception to corporate social responsibility, 
and socially responsible leadership was 2.87-3.09 in mean. All variables was a medium 
level. (Tab. 1)

Tab. 1 Mean and SD of observable variables 

Variable M SD

CI Corporate Image
CI01 Organizational practice to stakeholder 2.94 .967
CI02 Service quality and innovation 3.09 .958
CI03 Organizational credibility 3.07 .921

CSR Stakeholders’ Perception to CSR
CSR01 Economic responsibility 2.87 .919
CSR02 Legal responsibility 2.90 .946
CSR03 Ethical responsibility 2.97 .947
CSR04 Philanthropic responsibility 2.98 .993
SRL Socially Responsible Leadership
SRL01 Leader social responsibility values 3.01 .910
SRL02 Leaders vision and integrity 3.02 .953
SRL03 Follower social responsibility values 3.00 .949
Note: low = 1.00-2.33; medium = 2.34-3.67; and high = 3.68-5.00

From Tab. 2, the correlation coefficients between stakeholders’ perception to corporate 
social responsibility and corporate image equaled 0.680-0.789. The correlation coefficients
between socially responsible leadership and corporate image equaled 0.665-0.840. Finally, 
the correlation coefficients between stakeholders’ perception to corporate social 
responsibility and socially responsible leadership equaled 0.664-0.744. Furthermore, all 
variables were significant each other.

681



Tab. 2 Correlation coefficient between observable variables 
CI01 CI02 CI03 CSR01 CSR02 CSR03 CSR04 SRL01 SRL02 SRL03

CI01 1

CI02 .773** 1
CI03 .776** .829** 1

CSR01 .740** .730** .789** 1
CSR02 .706** .694** .783** .888** 1
CSR03 .700** .688** .779** .855** .909** 1
CSR04 .684** .680** .721** .815** .849** .871** 1
SRL01 .795* .665** .735** .730** .708** .699** .672** 1
SRL02 .840** .725** .768** .744** .723** .711** .686** .898** 1
SRL03 .785** .675** .713** .718** .703** .689** .664** .922** .929** 1
Note: N = 400; ** p <0.01; p<0.05

Tab. 3 Correlation coefficient between latent variables   
Variable CI CSR SRL

CI Corporate Image 1.000
CSR Stakeholders’ Perception to CSR 0.845** 1.000
SRL Socially Responsible Leadership 0.858** 0.782** 1.000
Note: N = 400; p 0.05; p 0.01

Tab. 3 showed correlation coefficients between latent variables of corporate image, 
stakeholders’ perception to corporate social responsibility, and socially responsible 
leadership. The results showed that socially responsible leadership had significant positive 
relationship with corporate image ( = 0.858, p 0.01), and had significant positive 
relationship at high level with stakeholders’ perception to corporate social responsibility ( =
0.782, p 0.01) Furthermore, stakeholders’ perception to corporate social responsibility 
also had significant positive relationship at high level with corporate image ( = 0.845, p 
0.01).

Analysis of structure equation modeling

Fig. 2 and Tab. 4 showed the analysis of structural equation modeling of socially 
responsible leadership, stakeholders’ perception to corporate social responsibility, and 
corporate image. The results showed that socially responsible leadership had significant 
influence to stakeholders’ perception to corporate social responsibility (DE =0.782, p < 
0.01), and the variance of stakeholders’ perception to corporate social responsibility was 
predicted at high level by socially responsible leadership at 61.2 percent (R2 = 0.612).
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Fig. 2 Structural Equation Model of Socially Responsible Leadership, 
Stakeholders’ Perception to CSR, and Corporate Image 

Socially responsible leadership had significant direct effect to corporate image 
(DE=0.508, p <0.01) and had significant indirect effect via stakeholders’ perception to 
corporate social responsibility (IE=0.351, p <0.01); moreover, the variance of corporate
image was predicted by socially responsible leadership at 81.4 percent (R2 = 0.814). A 
coefficient of direct effect (0.508) and indirect effect (0.351) became total effect (0.508), so 
socially responsible leadership had significant influence to corporate image at high level.

Tab. 4  Coefficient of total effect, direct effect, and indirect effect 
ETA KSI ETA ETA1 ETA2 DE IE TE R2

CI SRL CI 0.508** 0.351** 0.858**

CSR IC 0.448** 0.448** 0.814
CSR SRL CSR 0.782** 0.782** 0.612
Goodness of Fit Statistics

2 = 122.92; df = 29; 2/df = 4.238; CFI = 0.990; NNFI = 0.984;
RMSEA = 0.090;   90% CI for RMSEA = 0.074

In addition, stakeholders’ perception to corporate social responsibility had significant 
direct effect of corporate image (DE=0.448, p < 0.01). Thus, stakeholders’ perception to 
corporate social responsibility could predict corporate image significantly. Fit indices were 

2/df = 4.238; CFI = 0.990; NNFI = 0.984; RMSEA = 0.090; and 90% CI for RMSEA = 
0.074. In sum, the results of research showed that all hypotheses can be verified as true. 

Conclusions and Recommendations

Conclusions 

From the research results, socially responsible leadership had significant influence to 
corporate image of Phuket International Airport. The variance of corporate image was 
explained by socially responsible leadership and stakeholders’ perception to corporate 
social responsibility at 66.0 percent. And, socially responsible leadership had direct effect 
to stakeholders’ perception to corporate social responsibility and could explain the variance 
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of stakeholders’ perception to corporate social responsibility at 49.7 percent. Thus, the 
explanation of variances of both cases was very high power of explanation. 

Socially responsible leadership has social responsible values which exhibit in vision 
and integrity of leader and then will effect to social responsible values of follower. The 
social responsible values will effect to business process which focused on socially business 
practices and effect to stakeholders’ perception to corporate social responsibility, especially 
in ethical and legal responsibility. Phuket International Airport, as a state enterprise, has to 
do business process by laws and regulations. So, these business practices will effect to 
corporate image, and social responsible values also create a service quality and 
innovation, organizational credibility, and organizational practice to stakeholders.

Stakeholders’ perception to corporate social responsibility has direct effect to corporate 
image, stakeholders’ perception to corporate social responsibility. Stakeholder’s perception 
to ethical and legal responsibility will increase the level of stakeholders’ perception or 
interpret corporate image of Phuket International Airport in positively, 

Recommendations 

From the influence of socially responsible leadership to corporate image at high level, 
Phuket International Airport should develop socially responsible leadership, especially 
developing follower social responsibility values, increasing vision and integrity, and 
enhancing leader social responsibility values, respectively.

For stakeholders’ perception to corporate social responsibility, Phuket International 
Airport should promote stakeholders’ perception to ethical and legal responsibility which 
can help to increase a corporate image of the Airport.

From the research results, Phuket International Airport can use the study to support 
the CSR plan. The results confirm that socially responsible leadership and stakeholders’ 
perception to corporate social responsibility have influence to Phuket International Airport. 
Therefore; social responsible values is the most important factor and initiator for operation 
of corporate social responsibility. If Phuket International Airport begin from determining 
such values from leaders and transfer to followers, it will help Phuket International Airport 
achieved business target with sustainability.
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Implementation techniques for automated deployment of 
operating systems on end user devices

Eva OLÁHOVÁ1

Jozef UJLAKY2

Abstract:
In an environment with lots of users, where users work on personal computers, 

notebooks and tablets of varying performance and configuration but also the composition 
of the application software it is necessary to provide a uniform procedure for their 
administration, which starts with the initial installation of the new PC, respectively to restore 
non-functional PC. At the Faculty of Economics and Management SUA Nitra are 
the installation/reinstallation of these facilities provided by department Center of information 
technologies. By mass installations/restoration of computers in the computer classroom 
is an important factor the time in which the PCs are reusable. Applied and used solution 
is the use of automated unattended (scripted) installation of Windows operating systems 
and application software for workstations, notebooks and tablets using the Microsoft 
Deployment Toolkit. The employed advance is a hardware-independent on configuration 
of workstations, notebooks and tablets of end users.

Key words:
Microsoft Deployment Toolkit, automated unattended (scripted) installation, 

MS Windows operating systems, application software, end user

Introduction 
User support is one of the key tasks provided within the administration and operation 

of the IT infrastructure of each organization. The main role of this infrastructure is to provide 
open access to information to a wide range of users from internal university community 
and external environment. In an environment that is in terms of hardware resources end-
users highly heterogeneous, is the emphasis placed on reliability, durability, uniform 
maintenance and modification of equipment. The level of user comfort mainly depends 
on the provided working environment - in our case desktop and the software equipment 
of the hardware device which the end-user uses in the working process.

Present condition report of terminal device and software equipment 
At the Faculty of Economics and Management Slovak University of Agriculture in Nitra 

currently operates extensive infrastructure of end user hardware devices - for work on the 
network is registered approximately 400 PCs and notebooks, 70 thin clients (for the 
necessity of the contribution we do not present numbers of other network hardware devices -
printers, private and other hardware devices connected through WiFi network). 
The predominant operating system is Microsoft Windows operating system, especially 

1 Ing. Eva Oláhova, PhD., Slovak University of Agriculture in Nitra, Faculty of Economics and 
Management, Tr. Andreja Hlinku 2, 94976 Nitra, Slovakia. email: eva.olahova@uniag.sk
2 Jozef Ujlaky, Slovak University of Agriculture in Nitra, Faculty of Economics and Management, Tr. 
Andreja Hlinku 2, 94976 Nitra, Slovakia. email: jozef.ujlaky@uniag.sk
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MS Windows 7 Enterprise in 64 bit and in 32 bit version, as well as MS Windows XP 32 bit 
version. Users, who use thin clients, work in an operating system MS Windows Server.

One of the main activities organized by the Centre of Information Technologies (CIT) 
is a centralized desktop management. Workplace CIT is the main point of contact for solution 
to all user requirements and incidents. The first stage in preparation a new PC/laptop 
is its installation and deployment into routine operation. In the preparation of uniform 
procedures are used:

Standardized desktop settings (configuration drives, set the hostname and the working 
group, providing access to essential user accounts),

installation and settings of a standardized application software equipment and intranet 
applications.

Total time of preparation a new PC, including registration in the network and delivery 
to the end-user is an average of three hours. An important indicator of labour intensity is time 
that administrator needs to prepare the PC (man-hour). During the lifecycle of the PC 
are situations when it is necessary complete re-installation (a clean installation PC, backup 
and re-location of user data). If the user works under the account with administrator rights, 
the situation is even more complicated because before reinstalling it is necessary to do 
the following:

manually research the disks and backup user data 2 hours

control of installed applications, their personalize and advance of settings 1 hour

re-installation of operating system and applications, the restitution of the 
image of a PC with the applications

2 hours

restoring user settings and data, additional installation of HW / SW 1-2 hours

As the inventory of activities shows the total time of preparation PC is 5-6 hours, almost 
one workday of administrator. At a stated number of end-user devices, the rapid 
development of new versions of MS Windows and evolving requirements to run applications 
was necessary to implement such a method of preparing a desktop that allows automate
whole process.

Techniques of the automated unattended (scripted) installation of the desktops
The first partially automated way of the installation of the PC at FEM was used 

in 2001-2010 and it was based on an installation of the appearance of the reference 
computer and used programs were CloneZilla and Redo Backup Live CD. The disadvantage 
of this method was considerable inflexibility - for a variety of PC hardware configuration was 
necessary to produce different versions of the bit PCs. 

In 2011 was by the administrator of desktops reworked methodology of automated 
installation PC with using tools of Microsoft Deployment Toolkit (MDT). The main change 
is in the application of automated installation of PC controlled by using scripts.
An administrator uses while working a console MDT Deployment Workbench (a module 
of the console MMC3), which is used to configure the deployment environment (Pic.1).

By considerable simplification of the new methodology the deployment of operating 
systems by using tools MDT we can the whole process divide into 2 basic steps and tasks 
that were required fulfill:
1. Preparation of the reference PC - PC manual installation and creation of the image 

in format WIM (Windows Imaging). This image is then imported into the deployment 
repository.

3 MMC - Microsoft Management Console, administrative tools for management 
the hardware, software, and network components of MS Windows operating system.
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2. Installation of the MDT tools and configuration of the deployment environment which 
includes:

Creation of the deployment repository, adding resource files OS, OS updates, 
hardware device drivers and user applications.
Creation of a so-called "Response file" - a sequence of tasks to be carried 
out after initiating an unattended installation of the reference PC.
Creation of a so-called deployment of point i.e. updates of a shared folder 
after the final treatments, which generates a customized version of Windows PE. 
This is triggered by preparing each PC and initializes automated unattended 
installation.

The final process of installation of the PC is based on the strategy with minimal 
intervention of the administrator (Lite Touch Installation, LTI), with a total time of installation 
and the settings of the PC is about 2 hours, which represents a shortening of the preparation 
time the PC about 67 percent.

Pic. 1 Console MDT Deployment Workbench

The benefits of automated and scripted installation of the desktops

The possibility of mass installation with minimal administrator interventions during 
the installation.

Uniform desktop infrastructure environment and the possibility of its remote 
administration.

Reduce the time demands on the IT department and the total cost of administration 
of the desktop operating systems.

More effective management of desktop infrastructure.

The shortcomings of automated and scripted installation of the desktops

Necessity for additional manual hardware installation (such as printers).

Necessity for additional manual software installation (limited licensed software used 
in the learning process, for example for statistics, accounting).

Robustness of installation files used in the deployment of new PC (about 60 GB), which 
can lead to slowing down the process for installation at public network installation 
as computer classroom.
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Conclusions:
The corporate desktop is a key component of enterprise IT infrastructure. MDT tools 

application was composed single configurable method of installation and setup OS 
and applications for different hardware configurations. Applying tools with scripts of control 
the installation of PC led to "decongest" the administrator of desktops and his greater 
flexibility at work. Significant acquisitions for IT workplace are time-saving deployment PC 
to the operation and flexibility by the response to changes in the development of hardware 
and software and overall streamlining desktop management infrastructure.
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The function of two variables – useful tool for maximizing 
of the profit and utility

Dana ORSZÁGHOVÁ1

Abstract
The procedure of solving applied tasks is integrating a mathematical theory with real 

situations, in our case with economics. Economic theory is a verbal expression of the 
functional relationships between economic variables. Therefore, the main objective of the 
study of mathematical subjects at economics faculties is focused on exact methods and 
procedures that will be useful tool for solving practical and application problems. Functions 
with one or more variables are proper means for formulation of changes in business market 
and production sphere by quantitative methods. These functions have a variety of application 
in other economical branches. In contribution we concentrated on functions of two variables 
with some economic applications and their graphing. We present exact mathematical 
methods for finding local extremes of a function that is the aim of maximizing of the profit and 
utility. In the results part of this contribution there is the sample of application exercises, 
presentation of graphs of the function used in economics and short analysis of final grades 
from mathematics exams at economical study courses.

Key words
Mathematics, functions of two variables, economic analysis, economic functions, 

production function, profit and utility.

Introduction 
In modern economics mathematical methods are used in different kinds of analysis 

because mathematical functions explain the relationships between two or more economic 
variables. In the research part of this contribution we concentrate on the functions of two 
variables and on samples of economic applications in business market and production 
sphere that is connected with utility of consumers and profits of firms. Functions in applied 
tasks give students motivation information and show them usage of theoretical methods of 
mathematics. For example, when a firm sells a quantity Q of goods each at price P, its total 
revenue (TR), is the price that is paid multiplied by the quantity sold and so TR = P Q. This 
simple example confirms that mathematics is rightly regarded as the second language for the 
economists and managers.

The knowledge acquired from mathematics courses are useful for real life and for the 
development of research methods. The decisions in planning, production and sale are 
conditioned by information and methods needed for solving of economic problem. 
Mathematics and its methods represent proper mean for solving these tasks and for coming
to the correct answer. The graduates of the economics faculties are professionally trained to 
work in the fields of economics, management, marketing, banking, finance, insurance, social 
services, in general, and in many other areas.

Entrepreneurs' profit or loss is associated and expressed via the profit function. Fixed 
assets are depreciated indirectly by means of accounting depreciation. During the useful life 
of depreciated assets the accounting depreciation presents the real wear and tear which is 

1doc. RNDr. Dana Országhová, PhD., Department of Mathematics, Faculty of Economics 
and Management, Slovak University of Agriculture in Nitra, 949 76 Nitra, Slovak Republic,
e-mail: Dana.Orszaghova@uniag.sk

690



brought to the value of outputs by means of costs from economic activity. Depreciation costs 
cause a decrease in accounting profit or loss. Factual aspects of the topics taught within the 
educational disciplines in the field of accounting allows students of economical faculties 
orient themselves in the issue of depreciation of fixed assets and its effect on earnings 
entrepreneurs ( and Váryová and Košovská, 2015).

Modern method of individual study is associated with the usage of electronic documents 
and development of electronic study courses. When implementing methods of e-learning and 
IT resources into the educational process is needed, along with requirements for professional 
content of the course, take into account the pedagogical, didactic and information technology 
aspects ( . Since factor that affects the quality of the educational process is 
not only used technical system, but equally important is the used method. Learning process 
is effective if trained participant studies the special issue and studying by own pace from any 
location, with connection to the computer network and when required by the needs of the 
learning participant (Šemeláková 
2012).

There are a lot of economic branches where we can apply mathematical methods. The 
creation of mathematics models for the prediction of future growth or decrease allow, for 
example, to evaluate the development of the debt service of the municipalities by special 
parameters (Papcunová and Gecíková, 2011). Via the Pearson correlation coefficient it was 
confirmed the dependence between total incomes and capital expenditures of municipalities
( and Országhová and Papcunová, 2015). 

Next area for applying of mathematics and statistics is corporate social 
responsibility (CSR). We can find also a multidimensional approach and techniques for CSR 
assessment and evaluation of sustainability reporting practices (Habek, 2014). Creating 
different models based on real data belongs to applied mathematics topics. Import and 
export and the role of trade in achieving the development goals are the important part of 
industry, especially from current global point of view. Obtained results of the gravity model 
assessment suggest that West and Central African countries exports are affected positively 
by their GDP and to a lesser extent by the GDP of their trading partners (Mahamat Youssouf 
and Pokri 2013).

In this broad context the research part of this contribution will present applied 
economical examples for selected functions of two variables, calculations and graphical 
visualization of the function used in economic analysis and brief analysis of results of 
knowledge examination in mathematics and its application.

1. Methods and calculations
During preparation of this contribution there were used basic qualitative and quantitative 

scientific methods, e.g. analysis, synthesis, deduction, comparison, descriptive statistic and 
mathematics calculation methods. There exists a wide range of application of a function of 
two variables ),( 21 xxfy in business and economics, say: total cost function, total revenue

function, total profit function, production functions, marginal product, marginal demand, 
marginal costs, and partial elasticity and so on. We will concentrate on properties of the 
production function, modeling and optimization tasks. 

From mathematical theory of local extremes of two variables function we can mention 
Theorem (Sylvester's Criterion for definiteness of a matrix with the range n n):

Suppose that ji

n

ji

ij xxaXQ

1,

)( is a quadratic form. 

By symbol mD we denote the following determinants
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Then the quadratic form )(XQ :

a) Is positive definite if and only if 0mD for .,,2,1 nm

b) Is negative definite if and only if 0)1( m
m D for .,,2,1 nm

Remark: Determinants from the theorem ,,,2,1, nmDm are called principle minors.

For a local extreme at point A shall be applied: If the quadratic form
• is positive definite, then the function f has at point A sharp local minimum.
• is negative definite, then the function f has at point A sharp local maximum.

Consequence for the function of two variables is simpler: 

Suppose, that (a, b) is a critical point of the function f(x, y) and that the second order 
partial derivatives are continuous in some region that contains point (a, b). Next define, 

determinant 
),(),(

),(),(
),(

bafbaf

bafbaf
baD

yyyx

xyxx
.

Then we have the following classifications of the critical point:

1. If 0),(0),( bafandbaD xx then there is a relative minimum at (a, b).

2. If 0),(0),( bafandbaD xx then there is a relative maximum at (a, b).

3. If 0),( baD then the point (a, b) is a saddle point.

4. 0),( baD then the point (a, b) may be may be a relative minimum, relative maximum 

or a saddle point. 

2. Graphic approach 
Interactive software programs are suitable for demonstration of various mathematical 

and economic functions, characteristics and mutual relations. Graphic interpretation of the 
function represents its properties exactly.

Pic. 1 A sample of a panel from the third module (Source: Fajkus, 2015)
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It is useful to understand and deepen theoretical knowledge by exploring the behavior of 
described economic functions when different conditions are changed. It may be also used by 
any user as an aid in the study of microeconomics. The most frequently used production 
function is Cobb-Douglas production function

10,: 1yxAzf ,

where are constants, z is a total volume of a production, x, y are inputs (production 
factors), capital x and work y. The Cobb-Douglas function at the Pic. 1 shows a panel which 
appears when the third module is started. A graph of a Cobb-Douglas function is already 
displayed. Moving the appropriate sliders the user may change all of the three constants
and = 1 – To display different isoquants, the user has to change the value of another 
constant c. From the mathematical point of view, the equation z = c in 3D graphically 
represents a plane. The intersection of this plane with the graph of the Cobb-Douglas 
function is in economy called an isoquant and in the output window is displayed in a red 
color. Using the mouse the whole picture can be rotated, so both the function and the 
isoquant can be viewed from different angles (Fajkus, 2015).

3. Results and discussion
Extremes of functions of several variables are important in numerous applications in 

economics and business. Particularly important variables are profit, revenue, and cost. Their 
rates of change (i.e., derivatives) with respect to the number of units produced or sold are 
referred to as marginal profit, revenue, and cost. These are central to many applications 
involving extrema. For instance, to find the maximum profit, the profit function, P = R – C, is
analyzed. In the formula, R = xp is the total revenue from selling x units, where p is the price 
per unit, and C is the total cost of producing x units. The differentiation of the profit function is 
carried out with respect to x. Assuming the result of the differentiation is equal to zero, one
can see that the maximum profit occurs when the marginal revenue (that is, dR/dx) is equal 
to the marginal cost (that is, dC/dx) (Application of Extrema of Functions of Two Variables,
2015).

3.1 Examples with application

Example 1: The profit obtained by producing x units of a product A and y units of

a product B is approximated by the model 1000))(001.0(108),( 22 yxyxyxyxP .

To find the production level that produces a maximum profit, the partial derivatives (first 
order) of the profit function are set equal to 0. The resulting system of two equations is 
solved with respect to x and y; this gives x = 2,000 and y = 4,000. The second order partial 

derivatives show that 0xxP and 02
xyyyxx PPP , which means, the obtained production 

level (x = 2,000 units, y = 4,000 units) indeed yields a maximum profit. Graphical 
interpretation of the function ),( yxP is in the Pic. 4.

Example 2: The profit function is approximated by the model 
))(2090()10100()550(),( yxyyxxyxF where x units of a product are for the first 

client and y units of a product is for the second client (clients will pay a different price based 
on the volume of collection). How much the producer must produce to individual customers in 
order to obtain the maximum profit? Conditions for critical point are: 0,0 yx

,1030 x
x

F
301030 xx

,2080 y
y

F
402080 yy

The partial derivatives of the second order and principle minors:
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It follows that quadratic form is negative definite (according to Sylvester's criterion). The 
critical point [ yx, ] = [3, 4] is a sharp local maximum. Since the function F takes on an open 

field only one extreme, this extreme is global maximum, function value is equal to 
F (3, 4) = 115. Graphical interpretation of the function ),( yxF is in the Pic. 5.

Example 3: Find the extremes of polynomial function zyzyxzyxzyxf 2),,( 222

The function f is differentiable at each point, and therefore it may have local extremes only in 
stationary points. We calculate partial derivatives of the first order (note: function f has three 

variables to demonstrate usage of principle minors): 22x
x

f
, 12 zy

y

f
, 12 yz

z

f

The stationary point satisfying the requirements: 
012

012

022

yz

zy

x

]1,1,1[M

We calculate the partial derivatives of the second order and find out the principle minors:

112

2
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x

f
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Principle minors are 06

210

120

002

)(3 MD , 04
20

02
)(2 MD , 022)(1 MD

Quadratic form is positive definite. Thus, the point ]1,1,1[M is a sharp local minimum. 

Function value is 2)1,1,1()( fMf .

3.2 Graphs in applied tasks

Pic. 2 Graph of the function
22 sinsin),( yxyxf

Pic. 3 Graph of the function
25.025.03.0 yxz , for 0,0 yx
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From geometric point of view, the partial derivative with respect to the x (y) of the 
function z = f (x, y) means the slope of the tangent to the surface at a point [x, y, z] in the 
direction of the x-axis (y-axis). From economic point of view partial derivatives of the 
production function z = f (x, y) represent the change in the output z with respect to one of 
input variable while the second input is constant. 

Pic. 4 Graph of the function

1000))(001.0(108),( 22 yxyxyxyxP                                                

Pic. 5 Graph of the function

))(2090()10100()550(),( yxyyxxyxF

Students have some problems to visualize the function with two variables because the 
creation of the graph of this function is not simple task. For visual presentation of the function 
graph it is useful to apply some graphical tool. The most used software tools include software 
MathCAD, Matlab, Mathematica, Maple, GeoGebra, GraphSight, while some software are 
freely available on the Internet. Graphs of functions (in the pictures Pic. 2 – Pic. 5) were 
drawn by software Online 3-D Function Grapher (2015). The above examples of graphs of 
function with two variables enable understanding of local extremes of functions that are the 
part of optimization problems. In optimization tasks model functions can mean utility function 
and the procedures will be similar.

3.3 Evaluation of exams in mathematics

Pic. 6 Mathematics I, students’ final grade at the exam
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The general theoretical basis is also associated with option for placing applications and 
their interconnection. The source and background for this part of the contribution we have 
gained directly from teaching of compulsory mathematical subjects at the Slovak university of 
agriculture in Nitra, namely we dealt with subjects taught at the Faculty of Economics and 
Management (FEM). Picture No. 6 summarizes the marks obtained at the exams (subject 
Mathematics I) in the winter term. Picture No. 7 summarizes the marks obtained at the 
exams (subject Mathematics II) in the summer term. 

In the winter semester (Mathematics I) and in summer semester (Mathematics II) 
students are evaluated by uniform scale A(1), B(1.5), C(2), D(2.5), E(3). Grade FX(4) means 
“failed” and FN means “not participated at the exam”. In each academic year the number of 
students is about 400 in total. Types of marks do not vary greatly - we can see from the 
graphs on pictures. The greatest frequency is rated E(3). In the winter semester a function of 
two variables is the subject of teaching and students consider this topic as the most difficult.
In the summer semester the indefinite and definite integral is taught and students find this
topic the most difficult.

Pic. 7 Mathematics II, students’ final grade at the exam

Conclusion
The topic of the function of two or more variables has a variety of application in other 

economic study courses. Many real situations can be represented by a variable that itself is 
the function of two or more variables. For example, the productivity of work depends on 
a production quantity and on a number of workers in specific time. The cost of a product 
involves the cost of labor, the cost of materials and other expenses. 

In this contribution we dealt with applied economical tasks focused on the topic of 
a function of two variables. We presented theory and procedure of calculation of local 
extremes if we study a profit function or utility function. Graphical visualization of the 
economic functions is easier if it is applied mathematical software which is supporting main 
ideas of applied economics tasks. Brief comparison of final grades from mathematics exams 
at economical study courses proved that the topic of the function of two variables does not 
worsen students’ final grade at the exam significantly.

The mentioned examples confirm that the study of the function of two or more variables 
takes an important place in theory of economic subjects. In the knowledge survey we have to 
focus on the ability of students in economics study programs to use mathematical methods to 
solve the applied mathematical tasks; because by solving these tasks students will gain 
necessary knowledge and skills for the study of specialized economic courses. Quadratic 
forms are included into the study topics of the math subject for the PhD study at the Faculty 
of Economics and Management of the Slovak University of Agriculture in Nitra. In 

696



cooperation with specialized departments and based on their query it is important constant 
updating of possibilities and applications of mathematics.
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Abstract
Packaging has so many potential benefits for a wide variety of meat and muscle 

products. Nevertheless, consumer acceptance is crucial to the success of this technology. 
Since, there is a lack of knowledge about the acceptability to consumers of meat packaging; 
hence, the purpose of this article is, modeling the factors affecting customer trust in meat 
packaging with structural equation modeling (SEM). Structural equation modeling (SEM) is a 
very general and powerful multivariate analysis technique designed to test a conceptual or 
theoretical model. Some common SEM methods include confirmatory factor analysis, path 
analysis, and latent growth modeling.

In order to conduct this research, 145 questionnaires were used to collect the data. Path 
analysis method was used in LISREL software. The results indicate that to gain the 
customers trust to buy meat packaging, it's necessary to provide quality products as well as 
reasonable price. In this case, customers will make repeat purchases and ensure customer 
satisfaction.

According to the path analysis, the component of perceived quality has a direct and 
significant impact on shopping experience and customer satisfaction. The most impact of the 
effect of perceived quality is on customer satisfaction. Also, the component of perceived cost 
has a direct and significant impact on the shopping experience and customer satisfaction. 
The most impact is the perceived cost on customer satisfaction. 

The component of shopping experience has significant impact on customer trust. If the 
customers have already purchased the products, they will have more trust for future 
purchases. Also, the component of customer satisfaction has a direct impact on customer 
confidence. Accordingly, it can be concluded that by improving customers' satisfaction, 
customers trust for future purchases will be increased.
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Meat packaging, Quality, Purchase, Trust, Structural equation modeling
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Introduction

Spoilage of fresh meat products is an economic burden to the producer, in some cases 
may also present a health hazard consequently; developing methods to increase shelf-life 
and overall safety/quality represents a major task of the meat processing industry. Several 
preservation approaches have been investigated including packaging, canning, freezing and 
chemical preservatives and bio preservation etc. alone or in combination with other used to 
enhance food quality and increase shelf-life (Zhou et al., 2010; Economou et al., 2009). 
However, packing method for minimum processing has been popular in other technology 
(Zhou et al., 2010).

A large variety of packaging materials and methodologies are currently available for 
preserving fresh meat and processed meat products. The quality of meat products is
significantly affected by the properties of packaging materials (Taik Lee, 2010). Packaging 
fresh meat is carried out to avoid contamination, delay spoilage, permit some enzymatic 
activity to improve tenderness, reduce weight loss, and where applicable, to ensure an 
oxymyoglobin or cherry-red color in red meats at retail or customer level (Kerry et al., 2006).

Slaughter and meat delivery in Iran (supply) is traditional and different from developed 
countries. In traditional processing plants, animals are slaughtered in the morning and the 
meat sold at ambient temperature during the day. In recent years, the process of meat
supply is changed in some cities. This means that meat is supplied in trays that made of 
polystyrene and stretch film packaging.

Since, there is a lack of knowledge about the acceptability to consumers of meat 
packaging; hence, the purpose of this article is modeling the factors affecting customer trust 
in meat packaging with structural equation modeling (SEM).

Literature review
Meat packaging has been extensively documented from a technological perspective in 

terms of its protective role towards the microbiological, visual (color) and sensory quality of 
meat, the packaging technology also influences consumer perceptions of beef. Despite the
benefits of packaging, consumer acceptance is crucial to the success of food packaging 
(Chen et al., 2013). Meat Packaging influence consumer perceptions of meat and consumer
attitude, the most important factor in the development of new methods of packaging. Lack of
consumer knowledge of advanced technology to protect food safety is one of the most 
important factors for developing this technology (Wezemael et al., 2011). Some consumers
do not realize the advantages of this type of technology. The attitude of some consumers to
the fact that the food has a shorter shelf life is fresher (Dainelli et al., 2008). Food safety 
concerns are major determinants of consumer resistance to food technologies (Chen et al., 
2013). Information about the positive and potential negative properties of packaging plays an
important role in shaping consumers’ attitudes towards packaging (Chen et al., 2013). 

Product appearance is one of the main determinants of consumers' quality perceptions 
of meat (Wezemael et al., 2011). This study was carried out on show that a close link 
between color meat and the decision to purchase (Carpenter et al., 2001). However, a 
discrepancy exists between producer and consumer concerns with meat packaging. 
Consumers however have mainly hedonic motives for meat choice, more than safety 
reasons alone. This indicates that there are different drivers for using and choosing 
packaging among consumers in meat industry (Wezemael et al., 2011). Another problem is
the cost of packaging (about 22% of the total costs for food packaging) that is expensive for 
producers (Anonymous, 2013).

Selecting the packaging type is an economical decision that is taken by balancing the 
costs and benefits expected .Shape and appearance of the packaging is a sign for quality 
foods and good appearance of package will explain the price (Bredahl, 2003).

The importance of trust between consumer and producer are discussed in various 
articles. Trust is essential in building strong consumer relationships, and it is positively 

699



related to loyalty. Trust represents loyalty, partnership, good services over time (Sahin et al., 
2011).

According to Oliver (1997), satisfaction is defined as a fairly temporal post usage state 
for one- time consumption or a repeatedly experienced state for consumption that reflects 
how the product or service has fulfilled its purpose. The result is that the subjective 
evaluation of alternative products meets the demands of individual or more than expected. A
prerequisite for trust is satisfaction and cannot do without satisfying the customer, to gain his 
trust (Oliver, 1997).

Nowadays in most developed countries protein foods, dairy, fruits and vegetables and
many other raw and cooked foods is supplied in package to protect public health. 
Unfortunately, many foods are supplied traditionally. Since meat products are considered as 
a major source of nutrition, it is an important factor in the transmission of pathogens to 
humans. Only a few articles have investigated consumer preferences on meat packaging. An 
online consumer survey was conducted in five European countries (n=2550), acceptance 
levels among the sample ranged between 23% for packaging releasing preservative 
additives up to 73% for vacuum packaging (Wezemael et al., 2011), While in another study, 
conventional packaging meat was preferred over other packaging (Wezemael et al., 2011).

According to theory and literature review, conceptual model shown in Figure 1 were 
obtained to identify and explore the factors affecting customer trust in meat packaging.

Fig. 1 Research Model
As can be seen in Figure 1, purchase experience and customer satisfaction affect 

directly and perceived quality and perceived costs affect indirectly on customer trust. Based 
on the model shown in Figure 1, there are the following hypotheses:

1) Perceived quality has a significantly positive effect on purchase experience and 
customer satisfaction;

2) Perceived costs has a significantly positive effect on purchase experience and 
customer satisfaction;

3) Purchase experience has a significantly positive effect on customer trust;
4) Customer satisfaction has a significantly positive effect on customer trust.

Methodology

Method

Structural equation modeling (SEM) is widely used in empirical research to investigate 
relationships among variables, which could be measured variables (observed) or 
unmeasured (unobserved) variables. SEM is a family of multivariate models that focus on 
series of regression equations, which analyses covariance structures. Furthermore, the core 
parameters in this covariance structures are the regression coefficients and the variances 
and covariance of the variables, meaning that SEM considers the error of the measurements 
(Carrillo et al., 2013).

With this basic information, the next step to use SEM technique would be to postulate a 
statistical model based on the researches' knowledge and related with the theory. Once the 
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model is specified, the researcher would test its plausibility based on sample data that 
comprise all the observed variables in the model (Carrillo et al., 2013).

The two major statistical tasks in structural equation modeling are: the estimation 
(involves estimating the parameters in the regression model) and the evaluation of the fit of
the model. To evaluate the goodness of fit of the model, diverse indicators are used, for 
example: Chi- -square fit index divided by the 
degrees of freedom. The RMSEA tells us how well the model, with unknown but optimally 
chosen parameter estimates, would fit the populations' covariance matrix (Carrillo et al., 
2013).

In recent years it has become regarded as ‘one of the most informative fit indices’ due to 
its sensitivity to the number of estimated parameter in the model. The comparative fit index, 
CFI, evaluates the fit of the estimated model relative to the fit of the independent model
(Diamantopoulos and Siguaw, 2000).

SEM permits to work with large number of groups, large sample sizes in each group and 
non-normality in manifest variables. One example of such SEM use is in behavioral research, 
when studying the relationship between “attitude” and “behavior” concerning specific issues
(Pieters, 1988). Recently, this technique has been used in consumer science for example to 
find a model that predicted the intention to consume genetically modified food (Prati et al., 
2012), factors that are determined in the behavior of fast-food consumption (Dunn et al., 
2011) or how the personal traits and intrinsic personal characteristics influence the 
consumer's choice of reduced-calorie food (Carrillo et al., 2012).

Sample

Table 1 presents the description of respondents. The respondents were asked to report 
their demographic information, including gender, age, marital status, city and education. The 
respondents were predominantly females (62.8%), males amount to 37.2%. The median age 
group of the respondent was 17 to 27 years (57.9%), followed by the age group 28 to 37 
(26.2%) and 38 to 47 years (11.7%). Near half of the respondents who answered the 
question indicated education as diploma (49.7%).

Tab. 1 Description of the Respondents
VARIABLES Frequency Ratio (%)

AGE

17-27 84
28-37 38 26.2
38-47 17 11.7
48-57 3 1.2
Up to 57 3 1.2

GENDER
Female 91 62.8
Male 54 37.2

MARITAL STATUS
Single 77 53.1
Married 68 46.9

EDUCATION

Master science and up 10 6.9
Bachelor science 22 15.2
Diploma 72 49.7
High School 41 28.3

CITY
Tehran 57 39.3
Qom 88 60.7

Factor analysis and reliability

To concentrate the effect of variables in research dimensions, every research variables 
are operated with factor analysis. The scales were submitted to exploratory factor analysis 
separately. The best fit of the data was obtained with a principal component analysis with a 
varimax rotation. There are; fifteen items for perceived quality, perceived costs, experience 
purchase, satisfaction consumer and customer trust in Table 2. 
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Tab. 2 Factor Analysis

Item Factor 
Loading

T-
Value

Perceived quality

1. Packaged meat consumption affects my health 0.73 8.91

2. Freshness, color and flavor of Packaged meat is satisfied me 0.68 8.28

3. Shape and appearance of the packaging is effective for choosing packaged 
meat

0.43 4.89

Perceived costs

4. If increase the quality of meat, I would pay for the meat packaging 0.63 7.64

5. If increase the durability of meat, I would pay for the meat packaging 0.7 8.62

6. Packaged meat is valuable according to the price 0.68 8.39

Purchase experience 

7. I think it is the right decision to buy the packaged meat 0.94 Adjusted

8. I prefer to buy packaged meat 0.89 16.34

9. Whatever packaging of meat is better, I am encouraged to buy more 0.65 9.36

Customer satisfaction 

10. I am very satisfied to eat packaged meat 0.83 Adjusted

11. Packaged meat satisfies my needs 0.83 11.41

12. The quality of packaged meat is as I expected 0.7 9.06

Customer trust 

13. Using packaged meat do not cause any problem for me 0.65 Adjusted

14. When I use the packaged meat, my satisfaction would be guaranteed 0.72 7.44

15. Packaging technology have a great efforts to satisfy me 0.6 6.38

Research model and correlation analysis 

Using covariance matrices with normalized data and pairwise deletion of missing data, a 
measurement model was established in LISREL with individual items as indicators of latent 
constructs based on the results of the exploratory principal components analyses. Finally, 
structural models were established. All structural equation modeling was carried out in 
LISREL 8.30 (corrected version).
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Fig. 2 Path analysis 

Fig. 3 Path analysis (T-values)

The root mean square error of approximation (RMSEA) was used as the primary fit 
measure. It is generally agreed that values below 0.05 indicate a close fit. In addition, the 
goodness of fit index (GFI) and the normed chi-square ( 2/df; chi-square divided by degrees 
of freedom) were used. Generally, GFI should have values as close to 1 as possible, while 
the normed chi-square, as a rule-of-thumb, should be below 3. In this model, RMSEA is 
0.026, chi-square by degrees of freedom 84 is 159.01 and 2/df is 1.89 that shows relatively 
good fitness model. Values for other important indicators such as CFI, IFI, NFI are shown in 
Table 3, all the goodness of fit indexes are in a proper condition that the final model is 
confirmed.

Table 3: The goodness of fit indexes of the model

SRMRRMRGFINNFINFIIFICFI

0.0540.0560.890.980.960.980.98
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Discussion
The purpose of this study is modeling the factors affecting consumer trust in meat 

packaging. According to the results of the study, to gain the customers trust to buy meat 
packaging, it's necessary to provide quality products as well as reasonable price. In this 
case, the customer has purchased the company's products and customer trust and 
satisfaction will be obtained and it will lead to future purchases.

According to the path analysis, the component of perceived quality has a direct and 
significant impact on shopping experience and customer satisfaction. The most impact of the 
effect of perceived quality is on customer satisfaction. The impact of quality on customer 
satisfaction has been confirmed in many papers (Caceres et al., 2007; Cronin et al., 2000; 
Eggert and Ulaga, 2002). Perceived quality of meat packaging is a part of quality that related 
to feature of the product. Using fresh and quality meats, supplying meat in various packages 
in order to meet customer demands, and enhance the standards and accuracy of meat
packaging machines will increase the quality perceived by the customer. The impact of 
quality on the shopping experience and customer satisfaction has been investigated by Kuo 
et al. (2009) in the field of mobile value-added services, where the impact of quality on the 
customer satisfaction has been confirmed and the impact of quality on the shopping 
experience has not been confirmed (Kuo et al., 2009). Brady et al. (2001) also confirmed the 
relationship between quality and customer satisfaction (Brady et al., 2001). Topoyan and 
Bulut (2008) have confirmed the relationship between quality and customer satisfaction
(Topoyan and Bulut, 2008).

According to the path analysis, the component of perceived cost has a direct and 
significant impact on the shopping experience and customer satisfaction. The most impact is 
the perceived cost on customer satisfaction. This means that if customer aware about the 
reason of higher cost, customer satisfaction will be increased. The relationship between 
perceived cost on the shopping experience and customer satisfaction have also been 
investigated by Kuo et al (2009) in the field of mobile value-added services, where the impact
of perceived costs on customer satisfaction has been confirmed (Kuo et al., 2009). Topoyan 
and Bulut (2008) have confirmed the relationship between the cost (price) and customer 
satisfaction (Topoyan and Bulut, 2008).

The component of shopping experience has significant impact on customer trust. If the 
customers have already purchased the products, they will have more trust for future 
purchases. It's obvious that if the customers have a good experience in the quality and cost 
aspects of previous purchases, the previous purchase has a positive impact on trust.

Also, the component of customer satisfaction has a direct impact on customer 
confidence. Accordingly, it can be concluded that by improving customers' satisfaction,
customers trust for future purchases will be increased.
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Population aging and its potential implications for public 
health insurance: the case of the Czech Republic

Milan Palát1

Abstract:

The Czech Republic is characterized by irregular age structure of the population, which 
entails the irregular demands to the individual sectors of the economy. This of course applies 
and will apply to health care. Czech population is ageing rapidly, and there will be no 
significant increase in the retirement age people and especially the so-called „oldiest old ", 
i.e. persons in the highest age groups that need the most care from the perspective of health 
care. The most important source of health financing, the health insurance corporations, 
whose income comes from public health insurance. Any person who is in the territory of the 
Czech Republic's permanent residence (or is the staff at employer based in the Czech 
Republic) must be involved in health insurance. The guiding principle for public health 
insurance, solidarity, equality and accessibility. To express the adequacy of resources spent 
on health care is used the ratio of health expenditure to GDP measured. In OECD countries, 
the share of around 8 %. There is a direct correlation between the amount of interest and 
economic advancement of the country as expressed in GDP per capita. Projections for 
health care costs and health insurance premiums based on projections of the population of 
the Czech Republic. The aim of this design was to estimate as accurately as possible the 
future development of the Czech population but rather to outline the possible variants 
development of a relatively large difference between the minimum and maximum variation of 
mortality, fertility and migration.

To model the different variants of the burden of financing health care, however, the 
importance of not only the above mentioned basic projection, but also other alternatives 
assuming various combinations of extreme variants of the expected evolution of life 
expectancy, fertility and migration. Therefore, in addition to the three basic variant projections 
calculated as other alternatives.

Key words

demography, demographic indicators, population development, population aging, 
public health insurance,  projections

Introduction

The Czech Republic is characterized by irregular age structure of the population, which 
entails the irregular demands to the individual sectors of the economy. This of course applies 
and will apply to health care. In addition, since 1989 also in the Czech Republic to major 
changes in demographic behaviour. Czech population is ageing rapidly, and there will be no 
significant increase in the retirement age people and especially the so-called „oldiest old " , 
i.e. persons in the highest age groups that need the most care from the perspective of health 
care. Persons born in the 40th and 50 years of the last century are baby boomers and move 
in the near future into this age.

For the health services then you have to wonder whether at decreasing the proportion 
of people of working age who pay from their income contributions to the health insurance 
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contributions will be reduced enough to expenses, which in turn will increase. Future 
demographic trends will result in increased costs to the public health. This will affect not only 
costs, but also income into the system. All in the relatively near future.

It should therefore show the dependence of revenues and expenditures for health care 
related primarily to age and gender.

Health and health care are important sectors of society. Practical to meet him every 
citizen. Due to the amounts that are in this field redistribution, healthcare and a very 
important sector of the economy.

In the Czech Republic there are three main sources of funding for health care. These 
are health insurance, public budgets (state budget and local budgets) and direct household 
expenditures. In addition to these three basic pillars of health care, there are other sources 
that have a whole negligible importance, as they form an estimate of less than 1 % of total 
expenditure on health (as a contractual health insurance for foreigners, travel health 
insurance, etc.).

The most important source of health financing, the health insurance corporations, 
whose income comes from public health insurance. Any person who is in the territory of the 
Czech Republic's permanent residence (permanent residence or not, but the staff at 
employer based in the Czech Republic) must be involved in health insurance. The guiding
principle for public health insurance, solidarity, equality and accessibility.

Every insured person pays a certain amount depending on the size of your income and 
everyone is entitled to the same quality of care regardless of how much the system has 
done. The public health insurance funds all health care guaranteed by the Act No. 48/1997 
Coll. on public health insurance (as amended).

Much of the health care in our health system is therefore covered by public health 
insurance and in some cases complicit patients. Public budgets act as an additional source 
of funding for activities that are not covered by public health insurance. It is for example 
nursing care in social care, spending on research and development related to health curre, 
education of health professionals, prevention programs and other supplementary source of 
funding are also direct household expenditures. Households can apply the-counter drugs, 
medical devices or premium services such as the dentist. Less important is payment for the 
spa, for over - standard rooms in hospitals, payments for various certificates, especially for 
general practitioners.

To express the adequacy of resources spent on health care is used the ratio of health 
expenditure to GDP measured. In OECD countries, the share of around 8 %. There is a 
direct correlation between the amount of interest and economic advancement of the country 
as expressed in GDP per capita. In the Czech Republic, the relationship between spending 
on health and GDP in current prices between 7.3 % in 2000 and 7.8 % in 2003. Time series 
of demographic indicators were fitted using suitable regression functions ( Palát, 2009, 2011;
Palát, 2008, 2009; Palát, Maca 2004, 2006; Svatošová, 2009, 2010). Databases of the 
Czech Statistic Office available on www.czso.cz were the source of data.   

Materials and methods

How much impact wills the ageing of the Czech population in the financing of health 
care in the next 50 years, you can imagine based on projections derived population. This 
similar problems are also solved I following publications (Siegel, Swanson 2004; Koschin 
2005; Koschin at all. 2001, 2004; Fiala et all. 2007; Langhamrová 2008). The projection was 
calculated assuming that they do not change the following characteristics: the average cost 
of health care to the insured for one sex in each age group, the average salary by gender in 
each age group, the employment rate by gender in different age groups or regulations 
relating to payment of health insurance. It is therefore a simplistic view (Fig. 1).

Projections for health care costs and health insurance premiums based on projections 
of the population of the Czech Republic. The aim of this design was to estimate as accurately 
as possible the future development of the Czech population but rather to outline the possible 
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variants development of a relatively large difference between the minimum and maximum 
variation of mortality, fertility and migration.

To model the different variants of the burden of financing health care, however, the 
importance of not only the above mentioned basic projection, but also other alternatives 
assuming various combinations of extreme variants of the expected evolution of life 
expectancy, fertility and migration (e.g. alternative lengthening assuming high life expectancy 
and low fertility at the same time and low net migration). Therefore, in addition to the three 
basic variant projections calculated as other alternatives.

Based on projections of population projections were made health care spending 
projections of selected health insurance. Projections of health care expenditures based on 
the assumption that the cost per insured person by sex and five-year age groups remain 
throughout the projection period at the 2004 level (Fig. 2). Any estimate of premiums 
collected was difficult because they were not available analogue data on the average amount 
of premiums collected by sex and age. Therefore, based on the simplified assumption that a 
person employed in the insurance pays the amount equal to 80 % of gross average wages 
for the sex and the age in 2004, while per person unemployed state pays the premium for the 
required amount (again in 2004). According to the definition, the job was considered only 
person in the employment or similar relationship, but also businessmen. It can be assumed 
that a person whose sole or main income is income from self-employment, pay for health 
insurance in diameter (perhaps significantly) lower premiums than people of the same age 
and sex in employment or similar relationship. As the employment rate by sex and age data 
were used from the Labour Force Survey CSO.

Fig. 1 Mean monthly expenditure on health care per insured person (CZK ) according to 
gender and age in the Czech Republic in 2004

Results and discussion

We see that at all alternatives demographic trends causing a decrease in premium 
costs to well below the unit value. This means that premiums by insurance companies were 
not enough to cover the cost of health care. The smallest drop would occur as expected in 
the case of a small increase in life expectancy and high immigration, while the largest decline 
would bring a large increase in life expectancy at current low immigration. Other alternatives 
development, especially in the early years not much different from the mean projection. (Fig. 
3).The influence of the growth rate of fertility would significantly began to be felt for several 
decades, higher growth would lower the fertility decline in the share of premiums to costs. 
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For those who are not employed, paid health insurance usually state (children, pupils, 
students, pensioners not working, unemployed, actively looking for work, etc.). 
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Fig. 2 Employment rates by sex and age in the Czech Republic in 2004

 

Fig. 3 The proportion of the premiums to the cost of health care paid by an insurer under 
each alternative development
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The following chart shows how the changing shares of premiums paid by the State in 
relation to changes in the demographic structure of the Czech population.

When all of the alternatives development, the share of premiums paid by the 
government grew. Most in the case of high growth, life expectancy, high fertility and low 
immigration, at least in the opposite case. High fertility would mean back in the early years of 
increasing loads later would lead to a reduction. The total burden associated with the 
payment of state health care costs can therefore characterize the share of the total amount 
of insurance premiums collected only from persons employed to the total amount of health 
care costs. The development of the characteristics we see in the graph below (Fig. 4).

Fig. 4 The proportion of total premiums paid by the state to the total premiums for health 
insurance under each alternative

In all variants of demographic development, therefore, substantial increase in the 
difference between projected revenues and projected expenditures of health insurance (Fig. 
5).

Example, if we wanted to share the collected premium to the cost of health care paid 
by insurance equal to approximately one in future years , it would be (assuming unchanged 
other characteristics), the premium rate in 2055, gradually increase from the current 13.5 % 
to 18 -24 % of the assessment base.

Another way to increase the total premiums collected and reduces the burden on the 
state, is to increase employment, especially in connection with the continuing increase in the 
retirement age. If, for example, in 2055, increased the rate of employment

55 - 59years 80 % of men and 60 men 64 years of age to 75 % and the employment 
rate of women in these age groups would only be about 5 percentage points lower than in 
men, it would be in 2055 if the middle variant of demographic share of premiums collected to 
the cost of health care equal to about 70 % (while keeping the current employment rate of 
only 65 %). Increasing employment thus increases the gap between revenues and 
expenditures will only reduce, but not eliminate it completely. Would be important also to 
improve the collection of premiums from people whose main source of income is self-
employment.

Another economic instrument reducing the growing gap between revenues and 
expenditures of health insurance would increase insured.

For the entire projection period, we assumed that the specific costs of health care per 
insured person of the sex and age will not change, respectively. That rate of growth is only 
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about such as wage growth. In the period 2000-04, the growth rate of health care costs, on 
average, slightly higher than the growth rate of wages and the cost of health care raised the 
most in people of retirement age. Future development is very difficult to predict. It is likely, 
however, that the continued improvement of the health status of the population will be 
possible in the future to achieve a lower relative cost than at present.

 

Fig. 5 The share of premiums collected from employees to the cost of health care paid by 
an insurer under each alternative development

The benefit may be particularly better awareness among the population regarding 
health (holistic understanding of this concept, as defined by WHO). Lead to behaviour
change and lifestyle and consequently will improve population health and reduce the need 
for the provision of health care. In the future, older people become, more active and more 
independent than ever before and will use less health care system. It can be assumed that 
the higher the education of the population will also increase its interest in the active care of 
their health.

I also consider it important to increase the resources devoted to the health prevention, 
which would certainly, in many cases, will reduce the cost of subsequent health care.

Some foreign studies further suggest that the use of some new technologies in health 
care can provide better quality health care , while financial less expensive. It is demonstrated 
that the cost of health care is given more share of chronically disabled people in the 
population than the relative proportion of seniors. Some new approaches can make such as 
invasive surgery, intensive care units or hospitals for the chronically ill (ie relatively expensive 
methods of care) less necessary than before.

Modern medical technology can shorten the length of stay of a patient in the hospital, 
and thus bring cost savings. In some cases it will be possible thanks to new technologies to 
diagnose diseases earlier and consequently to apply the treatment already at the earlier 
stages , which can reduce treatment costs , and moreover not only prolong life expectancy, 
but also its quality. Genetics and Bioinformatics can provide a variety of data on drug efficacy 
and streamline subsequent clinical testing. This could lead to a reduction in prices of new 
drugs. To develop these new technologies, however, will probably need to increase 
investment in biomedical research.

Another option is to create conditions to ensure that, where possible, were used 
outpatient and home care, which is often less financially expensive. This also applies to care 
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at the end of life. According to some surveys have three quarters of Czechs want their life 
ended at home, in the family. Current laws but as yet do not support the domestic financial 
hospices that provide qualified home care for the dying. In doing so, it was certainly less 
expensive than hospitalization of such persons and in many cases, especially in human 
terms more favourable to the person concerned and their relatives.

Health and its system are very complex. The proposed concept of Health for 2005-
2009 in line with the conclusions of the Group Health is based on the creation of an 
integrated health system that favours solutions to emerging problems through the effective 
functioning health systems aimed at sustainable growth and sustainable financing costs, 
availability of medical care, health systems sensitive to the needs of patients. The emphasis 
is on improving the health status of the population through the development of health 
promotion at the level of regions, municipalities and cities.

The system of financing and payment must be for the sustainable growth of costs 
generated capacity. The discrepancy between the further development of technology and 
demographic changes on the one hand, and possibly decrease the number of economically
active persons on the other hand, must be solved by increasing the efficiency of health 
services and improving the health status of the population. Data from international 
comparisons show that the scope for increasing the efficiency of health systems exists.

Another starting point might then be the development of molecular medicine and under 
it then and gene therapy. Therefore, it is necessary to devote this issue a priority interest in 
the research, development and application of new technologies. Application of molecular 
medicine can dramatically change approaches to financing mechanisms of health care and 
risk management of the disease (health insurance).

Conclusion

Czech population is ageing rapidly, and there will be no significant increase in the 
retirement age people and especially the so-called „oldiest old " , i.e. persons in the highest 
age groups that need the most care from the perspective of health care. The most important 
source of health financing, the health insurance corporations, whose income comes from 
public health insurance. Any person who is in the territory of the Czech Republic's permanent 
residence (or is the staff at employer based in the Czech Republic) must be involved in 
health insurance. The guiding principle for public health insurance, solidarity, equality and 
accessibility. To model the different variants of the burden of financing health care, however, 
the importance of not only the above mentioned basic projection, but also other alternatives 
assuming various combinations of extreme variants of the expected evolution of life 
expectancy, fertility and migration (e.g. alternative lengthening assuming high life expectancy 
and low fertility at the same time and low net migration). Therefore, in addition to the three 
basic variant projections calculated as other alternatives. For the entire projection period, we 
assumed that the specific costs of health care per insured person of the sex and age will not 
change, respectively. That rate of growth is only about such as wage growth. In the period 
2000-04, the growth rate of health care costs, on average, slightly higher than the growth 
rate of wages and the cost of health care raised the most in people of retirement age. Future 
development is very difficult to predict. It is likely, however, that the continued improvement 
of the health status of the population will be possible in the future to achieve a lower relative 
cost than at present.
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Recent attitudes towards immigration and integration
of migrants in Norwegian society

Milan Palát*

Abstract

This paper is aimed at assessing of the development of public opinion in Norway toward 
immigrants and institutional conditions for their residence in the country and obtaining 
citizenship. Nordic countries, that received large immigrant populations relatively 
recently, tend to a model of a multicultural society. The way how Norwegians define their 
relationship towards immigrants and foreign culture in their country is crucial for 
determining the Norwegian multicultural approach. Immigrants in Norway become part of 
the society; they are guaranteed equal opportunities and participate in the labour market. 
Knowledge of the language, job skills and respect for Norwegian laws and regulations 
are required from immigrants. Also natives in Norway have to adapt to the emerging 
multicultural environment and to the cooperation with a new community. Results of public 
opinion surveys present a very positive relationship of Norwegians towards migrants that 
may stem from the fact that Norwegians successfully integrate migrants into labour 
markets and the entire society.

Keywords
immigration, integration, Norway, public opinion, multiculturalism
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Introduction
Integration is a two-way process that involves three parties: the immigrants themselves, the 

society that they enter and institutions. Immigrants in Norway become part of society; 
they are guaranteed equal opportunities and participate in the labour market. The links 
between immigration and unemployment were analyzed by Palát (2013a, 2013b). 
Knowledge of the language, job skills and respect for Norwegian laws and regulations are 
required from immigrants. On the other hand, also natives in Norway have to adapt to the 
emerging multicultural environment and to the cooperation with a new community. 
Integration of immigrants in Norway doesn’t include assimilation features and thus 
immigrants are not forced to accept the dominant culture (IMDI, 2008). Norwegians and 
foreigners have the same rights granted by law with the same exceptions: only nationals 
can vote in general elections, become members of parliament or military service. Since 
1983, immigrants have the right to vote in local elections, but only after staying for three 
years (Muus, 2015). The way how Norwegians define their relationship to immigrants and 
foreign culture in their country is crucial for determining the Norwegian multicultural 
approach. Immigration laws include the topic of integration of immigrants, the conditions 
of granting residence and work permits, and there is also a description of the process 
leading to naturalization, immigrant status, expectations, commitments and goals for the 
future. Legal and other 12, 2013), Ruda, Musil (2013), 
Ruda (2011).

*
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Norway has become a growing multicultural society in recent years, even though its 
complicated approach to immigration encourages many contrasting interpretations. 
Immigration is strictly controlled and only serious refugees are accepted. While one could 
argue that politics, especially when we consider the Norwegian wealth, is not very open to 
changes, it is also true that only a few countries are providing so much money to help 
foreigners and refugees as Norway (Roddis, Lundgren, 2008). Political theory of 
multiculturalism was dealt for instance by Barša (2003). Nordic countries, that received large 
immigrant populations relatively recently, tend to a model of a multicultural society. 
Norwegian Parliament in 1997 stated, that Norway has become a multicultural society with 
an aim to concentrate forces to eliminate language barriers and on vocational training for 
immigrants. The cultural pluralism, potential and experiences that immigrants possess, can 
be beneficial for the whole society (Horáková, 2000). This paper aims to assess the 
development of public opinion in Norway toward immigrants and institutional conditions for 
their residence in the country and obtaining citizenship.

Obligatory registration and residence permits for immigrants in Norway
Lavická (2015) sets out the conditions that are necessary for a residence permit for 

migrants in Norway on the integrated portal of the Ministry of Labour and Social Affairs. A 
foreigner who intends to stay in Norway for more than three months has to register at the 
local municipal population register. He is also required to present his employment contract 
and his passport or identity card. Depending on the duration of his stay in Norway, a 
foreigner will receive a 'D' number or a personal 'ID' number stated in his personal 
identification papers. Foreigners may reside in Norway for three months without having to 
apply for a residence permit. If they register at the Norwegian labour office (Norwegian 
Labour and Welfare Administration, NAV) as applicants for a job, they may reside in Norway 
for a maximum of six months (Lavická, 2015).

Conditions for residence permits and visas for foreigners are specified in the 
Immigration Act. The following two articles describe specific conditions that have to met by 
foreigners. Article 8 of the Act states that unless otherwise specified, a foreigner who comes 
to the Kingdom of Norway, must possess a passport or other identity document that is 
recognized as a travel document. The ministry sets requirements for an acceptation of a 
passport or other identity document valid for entry and residence in the country. In special 
cases, a foreigner can be relieved of the requirement for possessing a passport and 
authorities may accept another document than it is prescribed in the general rules. Article 9 
contains following information. Foreigners need Norwegian visa to register their residence in 
Norway, unless there is an exemption from this requirement specified in regulations. 
Foreigners that have a residence permit issued by a country which participates in the 
Schengen Agreement and a valid travel document are exempt from visa requirements. Visas 
issued by Schengen countries therefore give the right to enter and stay in the Kingdom of 
Norway in the period of its validity. Norwegian authorities may issue additional rules and 
regulations, including those who is exempted from the visa requirement (Immigration Act, 
2008). The following part will discuss the requirements for acquiring Norwegian citizenship.

Requirements for the acquisition of Norwegian citizenship
On the website of the Norwegian Directorate of Immigration (UDI, 2015) conditions were 

published, that have to met by immigrants in order to obtain Norwegian citizenship. 
Conditions for obtaining Norwegian citizenship are not the same for everyone. Different facts 
as for instance the age of the applicant, where and for how long the applicant has lived in 
Norway, when he came to Norway and his nationality have been taken into account by 
Norwegian authorities. Conditions are different for immigrants from the EU/EEA countries 
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and non-EU migrants. The main condition is, that the applicant cannot have his current 
nationality when applying for Norwegian nationality. It is therefore necessary to give up the 
current citizenship before the Norwegian Immigration Authority approves the application. If a 
foreign national holds a valid residence permit in Norway, and has a permanent residence, 
he may apply for Norwegian citizenship. When submitting and processing the application it is 
necessary to have a valid residence permit.

Basic requirements for the acquisition of Norwegian citizenship:

- Payment of the application fee,

- Proof of identity, passport required

- Permanent residence and permanent address in Norway

- Clean criminal record

- During the last 10 years, to stay at least 7 years in Norway, with a residence permit 
always for more than 1 year

- Foreigners aged 18-55 years must pass the tests to demonstrate sufficient knowledge 
of Norwegian (Norwegian test 2 or 3 (Norskprøve) in writing and verbally, the minimum level 
A2.

Norwegian Agency for Lifelong Learning (VOX) that belongs to the Norwegian Ministry 
of Education and Research is in charge of curricular and pedagogical issues relating to the 
teaching of Norwegian and socio-cultural orientation to adult immigrants. They also monitor 
the implementation of the curricula and the national tests for immigrants (VOX, 2015). Fig. 1 
shows the development of the number of Norwegian citizenship granted from 2001 to 2013.

                  

Fig. 1: Number of Norwegian citizenship granted in 2001 – 2013
Source of data: SSB (2015)

In Fig. 1, we can observe changes in the number of Norwegian citizenship granted. 
Norway issues an average of about 12 000 citizenships per year. In 2007, the number of 
new citizenships reached 14 777. From 2007, there was significant decrease in the number 
of Norwegian citizenship granted, but since 2008 its number rises again. 

Attitudes towards immigrants in Norwegian society
In this part, I evaluated how Norwegian citizens perceive immigrants in their country. 

Results of two published questionnaires were analyzed. In the first survey, four questions 
were asked and answers were compared between 2013 and 2014. It is thus possible to 
observe whether Norwegians are changing their views on immigrants over time. The second 
questionnaire contains three questions and answers were monitored over a longer period 
from 2011 to 2014. Tab. 1 presents attitudes of Norwegian society to refugees and 
immigrants in 2013 and 2014.
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Tab. 1: Attitudes of Norwegian society towards refugees and immigrants
in 2013 and 2014 (in %)

Year 2013 2014

Most immigrants make an important contribution to Norwegian working life.

Strongly agree 29 32

Agree on the whole 43 45

Disagree on the whole 10 9

Strongly disagree 4 3

Most immigrants enrich the cultural life in Norway.

Strongly agree 32 36

Agree on the whole 37 33

Disagree on the whole 13 13

Strongly disagree 4 5

Most immigrants are a cause of insecurity in society.

Strongly agree 11 9

Agree on the whole 24 19

Disagree on the whole 30 31

Strongly disagree 22 29
Attitudes towards refugees' and asylum seekers' access to residence 
permits in Norway. Compared to today, should it be easier, more difficult or 
remain the same as today?
Easier 7 18
As today 47 50
More difficult 42 28

Source: SSB (2014a) 

The first survey shows a very positive attitude of Norwegian citizens towards 
immigrants. More than 70 % of people agree that immigrants make a contribution to the 
working life. About ten percent less people answered, that immigrants also enrich local 
culture. Very positive is also the fact that growing number of respondents (60 % in 2014) 
doesn’t see immigrants as a threat or a cause of insecurity in society. Approximately 50 % of 
respondents would keep existing conditions for acquiring citizenship, residence permits, etc. 
An increasing number of people would even make these conditions easier. If we compare 
the attitudes of citizens in 2013 and 2014 in the whole questionnaire in most of the issues we 
see a shift to more positive responses to these questions.
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Tab. 2 Attitudes towards immigrants in Norwegian society
in 2011–2014 (in %)

Year 2011 2012 2013 2014
Would you feel uncomfortable if you or someone in 
your closest family had an immigrant as a 
domestic help? 

Yes 7 9 8 8

No 92 90 91 90

Don’t know 1 1 1 3

Would you feel uncomfortable if your new 
neighbour was an immigrant?

Yes 6 6 6 6

No 92 92 92 92

Don’t know 2 2 2 2

Would you feel uncomfortable if you had a son or 
daughter that wanted to marry an immigrant?

Yes 25 25 25 23

No 70 69 69 69

Don’t know 5 6 6 8
Source: SSB (2014b)

In the second questionnaire, it is possible to follow the development of Norwegian 
attitudes towards immigrants over four years, specifically from 2011 to 2014. It is interesting 
that the citizens' opinions remained almost unchanged. Norwegian society constantly 
perceives immigrants positively when around 90 % of respondents would be willing to have 
an immigrant as a domestic help. A similar share of respondents would have no problem 
with it if their new neighbour was an immigrant, and around 70% of citizens agree with a 
possible marriage of their offspring with an immigrant. Responses to all three questions in 
this survey are very invariable and indicate a very stable public opinion towards immigrants 
in the Norwegian society. 

Conclusion
This paper was aimed at assessing of the development of public opinion in Norway 

toward immigrants and institutional conditions for their residence in the country and obtaining 
citizenship. Nordic countries, that received large immigrant populations relatively recently, 
tend to a model of a multicultural society. The way how Norwegians define their relationship 
towards immigrants and foreign culture in their country is crucial for determining the 
Norwegian multicultural approach. Immigrants in Norway become part of the society; they 
are guaranteed equal opportunities and participate in the labour market. Knowledge of the 
language, job skills and respect for Norwegian laws and regulations are required from 
immigrants. On the other hand, also natives in Norway have to adapt to the emerging 
multicultural environment and to the cooperation with a new community. It is obvious that 
integration of immigrants in Norway doesn’t include assimilation features and thus 
immigrants are not forced to accept the dominant culture.

I evaluated how Norwegian citizens perceive immigrants in their country and results of 
two surveys were analyzed. More than 70 % of respondents agree that immigrants make a 
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contribution to the working life. About ten percent less people argue that immigrants also 
enrich local culture. Very positive is also the fact that growing number of respondents (60 % 
in 2014) doesn’t see immigrants as a threat or a cause of insecurity in society. 
Approximately 50 % of respondents would keep existing conditions for acquiring citizenship, 
residence permits, etc. as they are now. An increasing number of people would even make 
these conditions easier. In the second survey, it is possible to follow the development of 
Norwegian attitudes towards immigrants over last four years. It is interesting that the citizens' 
opinions remained almost unchanged. Norwegian society constantly perceives immigrants 
positively when around 90 % of respondents would be willing to have an immigrant as a 
domestic help. A similar share of respondents would have no problem with it if their new 
neighbour was an immigrant, and around 70 % of people agree with a possible marriage of 
their offspring with an immigrant. To summarize the results of these surveys, a very positive 
relationship of Norwegians towards migrants has been observed, that may also stem from 
the fact that Norwegians successfully integrate migrants into labour markets and the entire 
society and are able to accept different cultures, traditions and customs.
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Competitiveness of the EU regions:

Comparison of the NUTS 2 regions using Regional Index 
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Abstract

Competitiveness is closely connected with the ability of firm, subsector or country to sell and 
supply goods and services in a given market, in relation to the ability and performance of 
other firms, sub-sectors or countries in the same market. This term is usually used in relation 
with firms or countries, but for the better insight into national competitiveness is necessary to 
analyze this phenomenon on the level of regions. Presented paper is focused on the 
competitiveness analysis of the NUTS 2 regions in the countries of European Union. Analysis 
was determined by availability of necessary data. According to Regional Index of 
Competitiveness was selected 18 variables for the period of the year 2011 which were latest 
available data. Analysis included only regions for which were available all the variables in 
selected period of time, which were 210 European NUTS 2 regions. (Analysis exclude France 
and some of the Greece, Austrian, German and UK regions).

The main aim of paper was comparison of EU regions through number of variables with a 
focus on Regional Index of Competitiveness. First, all regions were described and compared 
within selected variables. Then was derived weights for each individual variable using 
correlation matrix, and the final step of the analysis was construction of the Index which 
measure competitiveness with respect to the selected indicators. Then, regions were sorted 
into groups according to the value of constructed indicator.

Average value of the constructed index of competitiveness was 0.46 with standard deviation 
0.15. Variability measured using coefficient of variation was 32.95 %. The value of median 
was 0.489 which was slightly over the mean. Distribution of the values in the analyzed group 
of regions was slightly skewed to the right, which means that most of the regions performed 
over average. Maximum value was 0.805 in Swedish region Stockholm. Other most 
competitive regions were Denmark region Hovedstaden, Finnish region Helsinky-Uusimaa, 
British region Berkshire, Buckinghamshire and Oxfordshire, German Oberbayern, Belgium 
region Brabant-Wallon, German Stuttgart, Luxemburg and at the 9-th place was Slovak region 
Bratislavský kraj. Top ten most competitive regions was closed by Netherland Utrecht. 
Minimum value of the indicator was in the Romanian region Sud-Est 0.1296. Other least 
competitive regions after Sud-Est were another Romanian regions Sud-Muntenia, Sud-Vest 
Oltenia, Centru, Bulgarian region Severozapaden, Hungarian Észak-Magyarország, another 
Bulgarian regions Severen tsentralen, Yuzhen tsentralen, Romanian Nord-Vest and Italian 
region Calabria.

Least competitive regions were in the Bulgaria, Romania, east-north of the Hungary and
South of Italy. On the other hand, most competitive regions were Swedish capital region 

                                                           
1,2,3 Slovak University of Agriculture in Nitra, Faculty of economics and management, Department of

Statistics and Operation Research Tr. Andreja Hlinku 2, Nitra, Slovakia
1 jozef.palkovic@uniag.sk
2 martina.fuskova@uniag.sk
3 zlata.sojkova@uniag.sk 

722



Stockholm and capital region of Denmark Hovedstaden. At the level of countries were most 
competitive Sweden, Austria, Germany, United Kingdom, Denmark, Belgium and Netherland. 
On the other side, the least competitive countries were Romania, Bulgaria. In all analyzed 
countries were found significant differences between capitol region and the rest.

Keywords

Competitiveness, European NUTS 2 regions, Regional Index of Competitiveness

Introduction

Competitiveness is influenced not only by economic growth, but also by number of other 
factors. Term competitiveness is closely connected with the ability of firm, subsector or 
country to sell and supply goods and services in certain market, in relation to the ability and 
performance of other firms, sub-sectors or countries in the same market. Between “national 
competiveness” and “firm competiveness” is another level called regional competiveness. 
Regional competiveness is based on geographic units. The common classification of territorial 
units for statistics (NUTS) was developed for computation of regional statistics. The NUTS 
system enables to obtain data refers to the same regional unit.  NUTS 1 refers to major 
socioeconomic regions, NUTS 2 represents basic regions for the application of regional 
policies and NUTS 3 refers to small regions for specific diagnoses.

When it is possible to identify differences among nations, it is also possible to see disparities 
among regions in the same country. Measuring national disparities is based on the Global 
Competitiveness Index developed by the World Economic Forum. In 2008 the Joint Research 
Centre in association with the Directorate-General for Regional Policy started development of 
the Regional Competitiveness Index (RCI) and first time was published in 2010.  RCI 2013 is 
updated version of the RCI 2010. Reduced comparability with previous results on NUTS 2 
level is due to the extension of the RCI 2010 by new indicators. 

Nations could be more or less competitive due to economic increase or decrease in their 
regions. There are a number of the EU 28 countries where the most competitive region is a 
capitol in comparison with other regions in the country. RCI provides various ways to improve 
regional competitiveness by using number of indicators summarized into one index. 

Measuring Competitiveness

Every nation has own natural and human sources. Regions in the countries can be 
characterized with different models of growth. It is also possible to see various approaches
and tendencies defining paths to development. But common factor for all the approaches is a
competitive advantage based on knowledge, abilities and performance. Increase in these 
factors on regional level leads to improve a regional competitiveness. 

In a working papers on regional research and indicators produced by the Directorate-General 
for Regional Policy by Dijkstra L., Annoni P. and Kozovska K. (2011) is the RCI 2010 
presented as a set of 80 indicators of which 73 have been included in the index. Indicators are 
possible divided into eleven pillars and three major groups. First, Basic group, includes five 
pillars, the pillars of Institutions, Macro-economic stability, Infrastructure, Health and Quality of 
Primary & Secondary Education. Mentioned five pillars present key basic drivers of all types of 
economies. Efficiency group contains Higher Education/ Training and Lifelong Learning, Labor 
Sophistication and Innovation presented pillars of Innovation group. Therefore Market 
Efficiency and Market Size as a second major group of RCI. Factors related to Technological 
Readiness, Business ‘RCI covers a wide range of issues related to territorial competitiveness 
including innovation, quality of (institutions, infrastructure including digital networks) and
measures of health and human capital’ (Annoni, P. and Dijkstra, L., 2013). 
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According to research work presented by Dijkstra, L., Annoni, P. and Kozovska, K. (2011) RCI
is a final combination of a large set of observed, statistically treated, weighted and aggregated 
indicators. Construction of RCI index is based on tree steps. The first step consists of 
computing the scores for each RCI dimension as a simple arithmetic average of the 
transformed and normalized indicators which passed the ‘PCA test’. By construction, PCA 
components are indeed linear combinations of standardized variables with weights 
proportional to their correlation with PCA components. In the case of strong correlation across 
indicators, PCA scores are a proxy of equal weighting scores. The higher the correlation the 
greater the similarity of the two approaches. It is important to remark that RCI is not based on 
PCA weights. The second step consists of computing the scores for the three groups of 
dimensions – Basic, Efficiency and Innovation – as arithmetic means of the dimension scores. 
In the last step, the RCI score is computed as weighted average of the three sub-scores.

Methodology presented above was in this paper modified, and analogical RCI index was 
constructed. First, due to simplicity and availability of data was selected only 18 variables and 
210 Nuts 2 regions. For all of these variables and regions were available most recent data for 
the year 2011. This factor caused skipping the use of Primary Component Analysis and 
weights were derived directly from correlation matrix.

All regions were described and compared within selected variables. Variables were in different 
scale and units. For standardization of variables we applied method min-max by Pasimeni, 
2011. As the first step to make indicators comparable so that they could be aggregated was to 
normalize them, in a way that all the values were comprised between one and zero. All 
indicators were transformed to positive direction and then standardized as follows:

=
( )

( ) ( )
(1)

where is the standardized indicator, i is the indicator, c the country, and maxk and mink are 
the maximum and minimum value of that indicator across the whole period available. Final 
values close to 1 indicate good results for the NUTS 2 regions, on the other hand values close 
to 0 indicate bad results. 

In the next step was derived weights for each individual variable using correlation matrix
( I., Vojtková, M. (2007):
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where vj is the weight of indicator, rij is the Pearson correlation coefficient.

By using of aggregation method was in the final step of the analysis constructed the RCI
which measures competitiveness with respect to the selected indicators (Nardo, M., Saisana, 
M., Saltelli, A., Tarantola, S. (2005):
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j
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(3)

where RCI is the final regional competitiveness index, vj is the weight of indicator and Xic is the 
standardized indicator. 

Analyzed European NUTS 2 regions were sorted into 5 groups according to the value of 
constructed indicator. As less competitive were evaluated regions in class with values of the 
indicator <0.2 and 0.2-0.4, average result achieved regions in class 0.4-0.6, regions which are 
very competitive are in class 0.6-0.8 and >0.8.
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Data

In conducted analysis was selected 18 variables for the period of the year 2011 which were 
latest available data from EUROSTAT. Analysis includes only regions for which were 
available all the variables in selected period of time, which were 210 European NUTS 2 
regions (analysis exclude France and some of the Greece, Austrian, German and UK 
regions). To construct RCI, was used indicators which refers to tree major groups presented 
in following table (table 1).

Table 1: RCI indicators

Groups Indicators

Basic

Life expectancy (LifeExp) -years
Infant mortality rates (InfMorRate) – number of children´s death per 
1000 live birth
Fertility rates (FerRate) – average number of live births per one woman

Efficiency

Gross domestic product (GDP) - € per inhabitant in purchasing power 
parity
Compensation of employees (CompEmp) - € per inabitant

Disposable income (DispInc) - € per inhabitant

Gross fixed capital formation (GFCF) - € per inhabitant

Employment rate (EmpRate) - % of population

Unemployment rate (UnempRate) - % of economically active population
Population aged 25-64 with tertiary education attainment ((PerTerEd) -
% of population aged 25 to 64 years
Average number of usual weekly hours of work in main job 
(WeekHourWork) – average number of hours spent in work by 
employed persons per week
Gross domestic expenditure on research and development (GERD) - €
per inhabitant
Research and development personnel (R&DPer) - % of population

Research & development researchers (R&DRes) % of population

Human Resources in Science & Technology (HRST) - % of population
Employment in high-tech sectors (high-tech manufacturing and 
knowledge-intensive services) (EmpTKISec) - % of population
Employment in agriculture, forestry and fishing sectors (EmpAFF)- %of 
population
Economic activity rate (EcAcRate) – employed and unemployed 
persons as % of population

Construction of the Regional Competitiveness Index

First step of the performed analysis was the processing of the data. Original variables were 
standardized and adjusted to the same direction of development in accordance with the 
methodology described in previous chapters. Only controversy was the variable Employment 
in the Agriculture, Forestry and Fishing which can´t be clearly identified as „positive“ or 
„negative“, so it was only standardized and its direction was not adjusted. 

In the second step was derived the weights for the individual variables, which were used for 
the construction of the final Regional Competitiveness Index. Weights were derived from the 
correlation matrix in compliance with methodology described above. Some authors can see 
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this procedure as controversial. According to this procedure, the greatest weights in final 
indicator will have variables with the highest overall correlation. There is still a question, if the 
most important variables should be those with greatest correlation or those with lowest value 
of correlation according to correlation matrix. In this case was used the first option, since there 
is assumption that variables with the highest value of correlation correspond with the most 
important factors of competitiveness

Highest weight in constructed Index of Regional Competitiveness have economic indicators, 
such as Compensation to employments, Employment rate and Gross domestic product. 
Significant role has also Human resources in science and technology. Due to adjustment of 
variable´s direction are almost all of the weights positive. The lowest positive weight has 
variable Weekly hours of work. The only variable with negative weight is Employment in 
agriculture, forestry and fishing, which means that this variable has negative effect on the 
value of the Index of regional competitiveness. But as it was mentioned above, it does not 
necessarily mean its negative influence, especially in case of rural regions. Weights of 
variables used in constructed indicator are shown in table 2.

Table 2 Weights of partial indicators in constructed index

Variable weight

CompEmp 0.078919
emprate 0.076653
GDP 0.076645
HRST 0.07573
R&Dper 0.07217
DispInc 0.071599
GERD 0.071462
EcAcRate 0.071154
EmpTKIsec 0.069684
R&Dres 0.066032
PerTerEd 0.064033
GFCF 0.061036
LifeExp 0.056738
unemprate 0.053391
InfMorRate 0.046446
FerRate 0.041746
WeekHourWork 0.00586

EmpAff -0.0593

Weights shown in table 2 and processed data for the 18 variables and 210 European NUTS 2 
regions were used in the construction of the final Regional Competitiveness Index. This 
indicator assesses the regions in the context of all partial indicators which were used. 
Indicator can take values between 0 and 1. Values close to 0 mean less competitive regions
and values close to 1 mean high competitive regions. 

Classification according to constructed Regional Index of Competitiveness

Values of Regional Competitiveness Index in analyzed regions are shown in the box-plot on 
the figure 1. Average value of the Index of regional competitiveness in the analyzed regions 
was 0.46 with standard deviation 0.15. Variability expressed as coefficient of variation was 
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32.95 %. Variability was distributed equally in the regions performing under and over average. 
Most competitive region in analyzed group was Swedish Stockholm with the RIC value 0.805. 
This region was followed by other high competitive regions: Danish Hovedstaden (0.801),
Finish Helsinky-Uusimaa (0.78), British region Berkshire, Buckinghamshire and Oxfordshire 
(0.756), German region Oberbyern (0.754), Belgian Brabant-Wallon (0.736), German Stuttgart 
(0.718), Luxemburg (0.708), Slovak region Bratislavský kraj (0.699) and top ten was closed 
Netherland region Utrecht (0.695). 

On the other side of ranking is the least competitive region Romanian Sud-Est with the value 
0.1296. This region is followed by other low competitive regions: other Romanian regions 
Sud-Muntenia (0.14), Sud-Vest Oltenia (0.156), Centru (0.164). Bulgarian region 
Severozapaden (0.167), Hungarian Észak-Magyarország (0.171), another Bulgarian regions 
Severen tsentralen (0.174), Yuzhen tsentralen (0.182), Romanian region  Nord-Vest (0.187)
and Italian region Calabria (0.198). Mode in analyzed group of regions was 0.489 which is 
slightly over mean. Shape of distribution was skewed to the right side which means, that most 
of the European NUTS 2 regions performed over average. This was 10 of the least and the 
most competitive regions. The rest of the analyzed group performed between groups 
mentioned above.

Figure 1: Box-plot of the constructed Regional Index of competitiveness

Performance of the regions which were not mentioned yet, i.e. their performance was not 
among best or worst performing regions, is shown on the map in the figure 2. Regions were 
divided into 5 groups according to their performance. Regions which were not included into 
conducted analysis due to availability of data are labeled N (light green color in the map). 
These region are primarily French, Greek, some of British regions and some German and 
Austrian regions. Regions with highest value of the constructed index of regional 
competitiveness are purple and dark green. Least competitive regions are brown. Regions 
which are classified around average performance are red.

The best performance was identified in Scandinavian countries, then in Germany, United 
Kingdom, Denmark and BENELUX region. Worst results reached regions in Romania,
Bulgaria. Slightly better but still poor results reached regions in Eastern and South Europe,
such as Latvia, Lithuania, most of Polish regions, Slovak regions, North east and east and 
west of the Czech republic. Poor performance reached also regions at the south of Italy, south 
of Greece, south and west of Spain. In general, capitol regions achieved significantly higher 
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competitiveness than the rest which is obvious even in less developed countries, especially in 
Central Europe. For example, capital region of Slovakia (Bratislavský kraj) and Czech 
Republic (Praha) performed among most developed regions, despite low performance of the 
other regions in the country.

Figure 2: Spatial arrangement of the results 

Conclusion

Analysis conducted in presented paper was not applied to all regions. Despite of this fact can 
be concluded that sample 210 from total 273 European NUTS 2 regions is sufficient to 
provide representative results which can be used for the final conclusions regarding 
contemporary competitiveness of EU NUTS 2 regions which are as follows:

Highest competitive regions take place in western and northern Europe. On the other 
side, least competitive regions are in the Eastern Europe, especially in Bulgaria and 
Romania. Less competitive regions are also in the central European countries and 
regions in southern Europe, especially southern Italy and Spain. 
In general, capitol region are more competitive than other regions. This rule can be 
applied regardless if it is the case of more or less developed country. Difference 
between capitol and other regions is even more significant in central and eastern 
Europe.
High competitive regions can be divided into groups of regions which competitiveness 
is based on their educational and research activities and regions with great economic 
indicators, usually industrial centers of their countries. Similarly, less developed 
regions can be divided into groups according source of their incompetitiveness. There 
are three main issues in week regions: economic indicators, science, education and 
human development (which is closely connected).
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There is also a question about the role of rural regions, which are not competitive 
according economic and scientific indicators but have another important roles. On the 
other side, this regions are usually strong in environmental indicators and welfare of 
living. Despite of high quality of living from environmental point of view are these 
regions according performed analysis labeled as noncompetitive. Also agriculture had 
negative weight in constructed index, in spite of its positive externalities.

Conducted analysis also identified major disparities in competitiveness of European NUTS 2 
regions, especially between capitol and rural regions, and also between new and old 
member states. Results of this paper underlined necessity of fast convergence and reduction 
of disparities in regional competitiveness, no matter if it is based on economic, scientific or 
environmental factors.

Results imply also a question concerning measuring of regional competitiveness, which 
should include all aspects of human welfare and also environmental aspects. Result of 
contemporary approach is, that environmentally and agriculturally oriented regions are 
considered low competitive due to low level of economic indicators. 
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Abstract 
In the last time, the new form of data collecting and following of current consumer 

behavior are important parts of marketing that can be realized through neuromarketing 
techniques too. In visual merchandising, the products being sold are typically displayed in 
such a way to attract consumers from the intended market by drawing attention to the 
product´s best features and benefits. Visual merchandising is defined as the presentation of 
any and all merchandise at its best. Merchandising tools help to transform shoppers into 
stoppers; walk-buys into walk-ins; and passers-by into passers-who buy. This paper will be 
used for adapting the visual merchandising components in fast food restaurants, which are 
located in chosen shopping mall; Gallery MLYNY Nitra.  

In our research we focus on first impression, walls´ texture, lighting, location of aesthetic 
and functional interior decorations, the arrangement of tables and chairs, as well as food, 
drinks or desserts arrangements, dishes offering from the menu, aroma perception, musical 
background, staff ´dress code, POS  materials, intensity of temperature and noise. We 
divided the studied fast food restaurants into two groups, firstly are Chinese buffet, Deli 
House, Don Papa´s Kolibka, Grill House Pasta&Salad,  Hami Papi, Patriot restaurant&Caffee 
bar; because they are located in the food court managed by shopping mall while secondly is 
McDonalds, because it´s located separately and shopping mall adopts to its global 
requirements.  

The main aim of this paper is to combine our own field research in the fast food 
restaurants oriented into merchandising´s visual components in the following of shopping 
mall ‘requirements for the fast food restaurants. In the recommendations we will define the 
practical using of neuromarketing in restaurant sector and the introduction of neuromarketing 
techniques that we will use in real conditions. This paper is a part of Scientifics project VEGA 
1/0874/14 (2014-2016): “Using of neuromarketing in the food visual merchandising”, solved 
at the Department of Marketing and Trade, FEM-SUA. 

Key words 
Merchandising, visual components, neuromarketing, shopping mall, fast food 

restaurants 

Introduction  
The perception is the process by which a consumer/ customer selects, organizes, and 

interprets stimuli (outside or inside, the people, temperature, noise, aroma, etc.) into 
a meaningful and coherent visual of the product. Research on food quality perception and its 

                                                           
1 Slovak University of Agriculture, Faculty of Economics and Management, Department of Marketing 
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impact on consumer food choice has employed a variety of different approaches, most 
notably the means – end approach, expectancy value approaches, economics of information 
approaches, and satisfaction/dissatisfaction approaches (Grunert, 2005, 372 p.). The 
perceptual process is a sequence of processes that work together to determine our 
experience of and reaction to stimuli in the environment. The perception process is divided 
into four categories: stimulus, electricity, experience and action, and knowledge (Goldstein, 
2010, 5 p.). Consumer perceptions are vital to marketers and often underlie the success or 
failure of products or services in the marketplace. In the past, methods of studying stimuli 
and measuring responses to them were restricted to examining the five senses. Today, 
however, the view that perception uses merely sight, hearing, smell, taste, and touch to 
comprehend the environment is inadequate. Environmental stimuli or sensory inputs are 
received through our five senses (Wozniak´s, 2013, 75-77 p.). Figure 1 depicts an overview 
of the perceptual process. 

 
Figure1 An Overview of the Perception Process. 

Source: WOZNIAK´S, Hanna. 2013. Consumer Behavior: An Applied Approach. 78 p. 

 

Visual merchandising plays the crucial role in buying behavior of customers at the point 
of purchase. Store environment, store atmosphere and shopping comfort are elements 
evoking positive or negative emotions during the process of purchase (Horská et.al, 2014, 
283 p.). Visual merchandising is defined as the presentation of any and all merchandise at its 
best: color coordinated, accessorized, and self-explanatory. I tis one of the final stages in the 
process of setting up of a retail store which customers would then find attractive and 
appealing. Visual merchandising is a tool to achieve sales and targets; a tool to enhance 
merchandise on the floor; a mechanism to communicate to a customer and influence his/ her 
decision to buy; use season based displays to introduce new arrivals to customers; to 
increase conversions through a planned and systematic approach by displaying stocks 
available; educating the customers about the product/ service in an effective and creative 
way; establishing a creative medium to present merchandise in environment;, setting the 
company apart in an exclusive position; combining the creative, technical and operational 
aspects of a product and the business (Bhalla - Anuraag, 2010, 18-20 p.) 

Materials and Methods 
The objects of our research are selected three from all eight fast food restaurants in 

chosen shopping mall: Gallery Mlyny in Nitra-Slovakia. Their trade names are: Chinese 

731



buffet, Kolibka, and McDonald´s. The study is part of the research project supported by the 
Ministry of Education, Science, Research and Sport of the Slovak Republic VEGA 1/0874/14 
“The use of neuromarketing in visual food merchandising.”  

The survey in these restaurants was done since February to May 2015 directly in the 
shopping mall and was evaluated these visual components in chosen restaurants´ 
merchandinsing: 

· first impression; 

· texture walls; 

· lighting; 

· positioning of aesthetics and functional decorations; 

· positioning of chairs and tables; 

· positioning of food/ desserts etc.; 

· meal offer in menu; 

· impression of the total fragrance; 

· musical background; 

· employees ‘outfit; 

· point of sale materials; 

· inside temperature; 

· and noise; 

The materials used for this paper are from two aspects: secondary; to study Scientifics 
materials available in topic of visual merchandising, sensory marketing, and consumer 
behavior as well as consumer perception. Secondly, primary data are collected by 
questionnaire methods. This was printed and 51 respondents completed their opinions on 
each of all studied visual components. The condition was to complete it directly in fast food 
restaurant. The respondents were divided into groups based on studied restaurant. The 
questionnaire is made by open questions, where we evaluated the advantages, 
disadvantages and other aspects of each chain, as well as we summary our survey with 
recommendations for using of visual components in HORECA segment in practice. 

Research results 

First impressions are formed based on the primacy effect, which states that information 
people see or learn about restaurant is more powerful than what is learned later. First 
impression is made only in three second. The customers decide if they like you within the 
first ninety seconds. The Tab.1 shows the first evaluated visual components: first impression.  

 

Tab. 1 “Kolibka”, “McDonald´s”, “Chinese Bistro”: First impression component  

  
Advantages Disadvantages 

K 
 

kids menu 
the space shared with Don 
Papa´s competitor 

O 
 

offering of loyalty cards dirty walls 

L 
 

10 % student discount low promotion in shopping mall 

I First impression employees access (fast service) didn´t light one bulb 

B 
 

illustration of daily menu in restaurant ‘TV employees without protective cap 

K 
 

the name „Kolibka“ symbolize the offering 
of Slovak cuisine 

almost no meatless meals in 
menu 

A 
 

a lot of ready-to-eat meals 
low choice of sweet meals/ 
desserts 

732



  
take away service big noise 

  

interesting meal offer: traditional (f.e. 
sheep cheese dumplings) 

few seats 

  
different from others competitors a lot of competitors together 

   
small portion 

   

upper banner is not associated 
with restaurant and its trade 
name 

    M 
 

comfortable and a lot of seating strong and cold air condition 

C 
 

board with meal images the staff ‘chaos by ordering 

D 
 

modern design of wall 
the kitchen is visible for 
customers 

O 
 

exposed cakes in refrigerated display 
cabinet 

music is too quietly 

N 
 

clean environment noise from outside 

A 
 

active staffs unknown meal weight 

L 
 

wide range of drinks and food few hangers 

D´ 
 

prompt service and take away service 
 S 

 
bank card paying too 

 

    C B place (first fast food)  noise from children´s playground 

H I proximity of children's playground tawdry cartoon flowers in menu  

I S size of menu (well-read) any drinks menu 

N T good color design one kind of meals 

E R wide range of meals few distinctive appearance 

S O fast service unattractive photos of dishes 

E   
  

Source: own survey, 2015 

Based on the visualization of first impression, we list the following recommendations: 

KOLIBKA 

· change banner and use other illustration (food images, enlarge a logo, use traditional 
Slovak background-nature, culture, castles…); to keep the walls clean; offer 
extension in vegetarian (broccoli, cauliflower, cabbage, potato grill/ baked food), and 
sweet meals: f.e. fruit or quark yeast cakes, rice pudding; better or intensive 
promotion: regular spot in Mlyny´ indoor TV; move a washbasin to kitchen, move the 
hygienic equipment out of customer ‘view; improve the lighting and suction of fried 
meal: the  restriction of mall ‘rules; more traditional meal and more soft ‘drinks in 
menu; less ready-to-eat meals (although the fast food idea, some food can be 
prepared directly and freshly in chain). 

MCDONALD´S 
· separate the kitchen from cash desk, use less paper by ordering/ take away food, 

limitation of shouting among employees, cancel outside seating opposite of Billa 
retail, toilets: the customers have to walk to the other part of floor (it takes 2-5 
minutes), plastic mascot (McDonald´s) who invites the customers. 

CHINESE BISTRO 
· improve of design tools, modernize the restaurant, more storage space for 

complementary goods, to prepare drinks menu, chopsticks free, prices on  board 
should be bigger, improve dress code. 
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The texture walls in restaurant have important role, how to do the space in restaurant 
more attractive. If the customer sits in restaurant, spend time for food or drink waiting, speak 
with partner, or wait for somebody. This period is also share with looking on the space of 
restaurant, where the texture wall is perceived as the needed visual components. Tab.2 
shows the comparison between chosen restaurants, where McDonald´s has the most 
interesting walls, because use a picture of coffee, or wallpapers. 
 

Tab. 2 “Kolibka”, “McDonald´s”, “Chinese Bistro”: Texture wall component 

  

Advantages Disadvantages 

K 

 

no advantages, only different from 
competitors 

white wall - isn´t cool 

O 

 

is not interesting dust and dirt on the walls 

L 

 
 

lack of aesthetic style 

I 
Texture 
walls   

B 

 
  

K 

 
  

A 

 
  

    
M 

 

interesting wallpapers, thematically 
appropriate wallpaper of coffee 

glass door wallpapering by 
boring featureless color 

C 

 

pleasant colors many kinds of background 

D 

 

perfect combination of textures and colors space is unified color 

O 

 

style image absence of McDonald´s logo 

N 

 
  

A 

 
  

L 

 
 

 D´ 

 
 

 S 

   

    
C B 

to emphasize color menu 
expressiveness, stuffiness, 
without creativity 

H I to keep easy clean easy be dirty 

I S visually expands space  
pictures often coincide with  
background 

N T 
 

mix of two colors only 

E R 
  

S O 

  E   

  Source: own survey, 2015 

 
Whereas the restaurants don´t use to attract potential customer's perspective on the walls, 
which could also contribute to increase the time during the consumption of meals in 
restaurant, we recommend these options that can be used: 
KOLIBKA 

· mix of colors; revival walls; enlarge areas of color design of the walls (the combination 
with wood, wallpaper or photo); to make the wall more attractive (color, picture, 
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information); use the pictures of dishes; digital food offer on TV; led panel; to keep 
clean the walls; highlight the logo/ restaurant´s name on the wall. 

MCDONALD´S 

· glass door should be wallpapered by image wallpaper or picture; on the wall put 
images of dishes; more promotion slogans; add a logo of company. 

CHINESE RESTAURANT 

· traditional Chinese wallpaper or painting; using of more colors; use nicer and 
engaging lining; to move/ or to cover the grid made of cardboard and change on 
screen; back wall in other color (red, white, combination); white tiles replaced with 
newer-modern; promo board with daily menu. 

 

Lighting is essential in calling attention to merchandise in a display. A shopper’s eye is 
drawn automatically to the brightest item or area. Lighting treatment may be used to draw 
attention to the part of display area or to coordinate the parts of total display area. Lighting 
can also be used to direct the path of the customers and to make them see various displays 
along the way. There are three types of lighting used: primary lighting, store illumination, 
atmosphere lighting (MOIN - ADHIJEET, 2015). In Kolibka restaurant could be realize these 
steps: to change malfunctioning light bulb; to attract logo and menu with lighting; adaptation 
on seasonal holidays and adapt the lighting; improving quality of lighting; uniform light 
distribution throughout the entire operation; add the led bulbs or style lighting; light banner 
under bar; intensify a lighting; because the competitor has stronger. McDonald´s has also 
lacks in lighting, because we enumerate these: more lighten menu offer; mixture of lighting; 
hang also smaller lamps because some of them are gigantic; designed unite a lighting; 
lighting with LED mini banners; more decorative lamps; to lighten the tables too. Chinese 
bistro is specifically uses very strong lighting that can be influence by restrictions of shopping 
mall: most of the light comes from the illuminated boards and supply is low, so we should be 
complemented by traditional lanterns which hung from the ceiling; more lighten a restaurant; 
especially the menu offer; cash desk; use Chinese lanterns. 

 

The fourth visual competent, that we evaluated is positioning of aesthetics and 
functional decorations. These fast food restaurants implicated minimum of them, because 
it doesn´t have own spaces (except McDonald´s). They are influenced of many internal rules. 
To situate some decorations on the tables is not practical and effective, because there is 
option to steal them. The decorations as salt or pepper are by cash desks in mini packages. 
In the Tab.4 we compare design decorations with missed and what is not coordinated with 
food offer and with interior.  

 

Tab. 4 “Kolibka”, “McDonald´s”, “Chinese Bistro”: Positioning of aesthetics and 
functional decorations component 

  

Design decorations 
Missed design 
decorations 

What isn´t coordinated with 
food offer and with interior 

K 

 

showcase with food  
a mascot (wood, 
plastic, on the wall, 
plushy etc.) 

illustration of Italian dishes 
(pasta) under cash desk board, 
but in menu the pasta is not 

O 

 

the flowers on the 
tables 

the showcase with 
desserts 

low visible drinks/ meals offer 

L 

 

TV with daily menu pictures on the walls white walls 

I 
Positioning of 
aesthetics  

trays for plates  more green plants 

 
B 

and functional 
decorations the machine for drinks 

leaflets daily offer on 
the tables 
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K 

 
 

ad prospects with 
name of restaurant 

 A 

 
 

antlers, shepherd 

 

     

M 

 

showcase with 
desserts, coffees, 
cakes 

candles, hangers, 
pictures,  

many different colors of 
furniture 

C 

 

box with teas salt and pepper 
the color of chairs and tables 
are different as image of 
restaurant 

D 

 

different cups for buying aquarium with fishes 

 
O 

 

hanging decorations 
from the ceiling 

flowers 

 
N 

 

stage with newspapers, 
magazines 

mascot Mr. 
McDonald´s 

 
A 

 

touch less hand 
disinfection  

 L 

 

picture 

  D´ 

 
 

  S 

    

     

C B 

cooler, desk with food, 
cash desk, light board 
with menu,  

painting on the wall 
the roses in menu/ next to 
dishes illustration 

H I machine with drinks more pictures cooler with drinks 

I S 
picture Chinese decorations 

blue inscription on yellow board 
– logo and name are red 

N T calender plants 

 E R 
  

 S O 

   E   

   Source: own survey, 2015 

There are some feedbacks, how to improve and add this components practically to the 
business. 

KOLIBKA 

· to add the flowers; decoration (antlers, shepherd, candles etc.); the leaflets on the 
tables as “Good Appetite”; “Have a nice time in our food court”; the showcase with 
Slovak cakes or desserts; daily menu in paper version situated on the tables; to move 
the washbasin; microwave from the customer view. 

MCDONALD´S 

· more kids chairs; children´s playground; terrace; paper tissues/ candles; decoration 
put on the tables; to add hangers; watches on the wall; more sockets on the walls. 

CHINESE BISTRO 

· more traditional Chinese decorations; to change the color in board; to add more 
plants; to change logo/ design of menu. 

 

The next component of positioning of chairs and tables is managed by Mlyny shopping 
mall. Because, all these restaurants are located in food court at the second floor, their chains 
are abreast. In Kolibka and Chinese bistro, the half of chairs with tables is arranged in a 
circle and other are together in rows without gaps. McDonald´s is situated on the ground 
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floor, and has an advantage that manipulated with its space separately, of course with 
respecting of internal mall´s rules. This chain has two different sitting places; on the floor 
there are high tables with bar chairs are together in rows without gaps. The second part 
belongs to McCaffee and there is arranged in a circle. The recommendations are very similar 
in each of these three restaurants: enlarge the space, where the customers eat, more tables 
and chairs (mainly in lunch time, this is not enough), dividing of tables from chairs, boxes for 
bigger group of customers. In McDonald´s add the kids’ chairs and chairs to the bar in 
McCaffee. 

 

Positioning of food/ desserts etc. is our fifth visual components. In Kolibka and 
Chinese bistro should be implicated these changing: to separate more aromatic dishes, 
arrange meals by category (sweets, salty, salads or by alphabet, price etc.), to add weight of 
meals, vegetarian meal separately, to add box with drinks, that put the cakes or desserts to 
cold showcase (as in McCaffee), it is very attractive and influence the customer to order and 
eat it and as well as it helps to choose the it based on appearance.  Just in bistro, to change 
the line of dishes: soup-main dish-dessert-and drink.  

 

The reasons, why customers like to go to the restaurants are meal, desserts or drinks. 
Meal offer in menu is one of the most important visual components without it; the 
merchandising and business of restaurant can´t exist. For restaurants, including toys with 
children’s meals is the leading form of food marketing directed at children by expenditure (as 
in McDonald´s). The main goal of menu design is to draw your attention to profitable (as in 
"overpriced") items. Tab.5 evaluated, what ‘actually missed in menu, what ‘over, most and 
less interesting. 

 

Tab. 5 “Kolibka”, “McDonald´s”, “Chinese Bistro”: Meal offer in menu component 

  

Missed Over Most interesting Less interesting 

K 

 

vegetarian meals, 
desserts, 

fried parenica 
cheese with 
ham 

pizza, pasta 
Hungarian beef 
goulash 

O 

 

teas, coffee, 
uncooled drinks  

sheep cheese dumplings steamed buns 

L 

 

Kofola 
 

meat in different offers pork neck 

I 
Meal offer 
in menu 

more Slovak 
traditional dishes  

favorable menu 1., 2., 3. 

 B 

 

alcoholic beer 
 

classic Slovak food 

 K 

 

food for coeliac 
 

  
A 

 

abattoir products 
(as ready-to-eat) 

   

  

Goulash 

   

      M 

 

pizza triangle nothing muffins French fries 

C 

 

Pancakes 
 

milkshake mix eggs 

D 

 

Kebab 
 

ice creams  potato pancakes 

O 

 

vegetable meals 
 

hot chocolate 
basic kinds of 
drinks  

N 

 

bigger weight of 
hamburgers 

 

chicken nuggets 

 
A 

 

offer of salty cakes 
 

kids menu with toy 
included 
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L 

 

beer, more teas, 
tonic 

   D´ 

 
 

   S 

     

      
C B 

the price of drinks 
is not visible 

illustration of 
rose in menu 

bananas/ pineapple in 
honey 

chicken steak 

H I 

ingredients 
country-of-origin 

fried cheese 
and chicken 
steak 

spice sour soup fried cheese 

I S 
food allergens and 
weight 

a lot of sweet 
drinks 

fried rice noodles 
hen/ chicken 
soup 

N T 

description, what 
the meal content 
(especially the 
foreign terms) 

 

Chinese food breaded shrimps 

E R 
desserts and 
sweet food  chicken kung-pao spring rolls 

S O salads 

   E   

    Source: own survey, 2015 

Over the last three years, there have been some improvements to the nutritional quality of 
fast food, and to companies' marketing practices. Fast food restaurants should do more to 
improve the nutritional quality of kids' meals and regular menu items. Fast food restaurants 
should stop marketing directly to children and teens to encourage consumption of unhealthy 
fast food. The next recommendations separately in each of restaurants are following: 

KOLIBKA:  

· to add the weight of meals; more vegetarian meals and cook coeliac food; wide range 
of Slovak specialties and desserts; to add tea, coffee, uncooled drinks (in offer are 
just cold); coffee and teas, draft beer and Kofola; in summer can be an ice cream; to 
use local ingredients; start to cook the soup; more meals in daily menu. 

MCDONALD´S 

· more kinds of milkshakes; more interesting toys for children; cutlery to offer; more hot 
drinks; divided products on limited and menu; to emphasize on limited or new 
products. 

CHINESE BISTRO 

· some foods don´t belong to menu; to add desserts and sweets; to delete a rose from 
menu; to print menu in paper form; use a bigger letters on board; decrease amount of 
sweet drinks. 

 

Restaurants are adjusting recipes to make aromas more concentrated and pleasant. 
Impression of the total fragrance is also part of aroma marketing that is last time very 
popular especially in service sector. There are many researches that show, the aroma 
influences consumers positive as well as negative. In our restaurant is the same aroma: fried 
food, meat, oil, because these are fast food restaurants. To improve the impression of the 
total fragrance is very complicated, because the fragrance is manipulated by shopping mall 
cross different mechanism exhaust air.  

 

Another visual components, on that we looked at is musical background. The main 
functions of music in restaurants can be: in particular, to accompany and enhance the food; 
to create ambiance and atmosphere; to influence menu choices; and, by making people eat 
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faster, to increase table turnover. Our opinion on is, that the music does an injustice to the 
food, and the food to the music. Also, a restaurant that places profit above dining experience 
often plays loud music with a fast tempo that subconsciously puts diners under pressure to 
eat more quickly, even if that means that they are less able to enjoy their meal. But caveat 
emptor: such music also suppresses appetite, leading to less food and, in particular, less 
drink being consumed. In Kolibka and Chines bistro chains, the present radio station or 
Slovak and foreign hip-hop often play. In McDonald´s is sometimes the same music: Slovak 
and foreign hip-hop, as well as the soothing melodies without text. From our perspective, we 
recommend to use Slovak melodies in Kolibka or Chinese sound in Chinese bistro. For all of 
them, we suppose, that „general“and suitable for all customers can be melodies without text 
and also not so loud, because the restaurants are situated in mall, where is noise in the 
corridors. 

 

Businesses choose to invest in corporate clothing for a whole host of reasons - some of 
which are practical and some of which are to do with building a clear professional image. 
Employees ‘outfit in restaurants can help to promote your business by making your brand 
name and logo visible, can bring your staff together to help create a sense of unity and can 
help give customers confidence in the quality of your products and service. In Kolibka and 
Chinese bistro too, the employees are dressed in in their own clothes, but have the apron. 
Sometimes, their clothes were dirty or rumpled. The uniform has just McDonald´s 
employees, and is dressed in T-shirt with MC logo and has the apron too. They have to be 
tidy and clean. From the European law about hygienic norms respecting in the chain, where 
they serve the food, the staff should be dressed in clean uniform, has an apron, cup or net on 
the hair (for kitchen staff) and plastic gloves (kitchen + serving). 

 

In our research, the worst components, that is not used and implicated in practice of all 
three restaurants is Point of sale materials. In all of them, our respondents checked that, 
they don´t use POS materials. Because we can recommend these POS materials, that can 
be use and can help then to influence the consumer attention: plastic or plushy mascot on 
the wall, or stand by cash desk, think about loyalty cards. Twice time per year, McDonald´s 
sends to post the leaflets with coupons (it´s very good idea, because the coupon offers very 
low prices). POS materials on the table, in paper or plastic form. In the past, McDonald´s put 
the paper leaflet on the each tray, where were information about nutrition facts, news etc. 
Next POS could be the tissues with chain logo, the balloons or lanterns (in Chinese bistro). 

 

The last two visual components are inside temperature and noise. The both of them 
are regulated by shopping mall Mlyny. Inside temperature is adapted into season and the 
respondents have written, than in chains is normal temperature. The noise can´t be limited in 
minimum, because there is noise from everywhere.  

Conclusions 
This article is written on the base of own research realized in fast food chains in chosen 

shopping mall Mlyny in Nitra. The sector of services is very wide and there are not so much 
authors, who research it. One of the options is relatively new modern neuromarketing tool 
and its newest mutation the multisensory neuromarketing. The core benefit of the brain 
imaging techniques in the research lies in a whole range of testing possibilities in the area of 
visual merchandising. The neuromarketing techniques as EEG, Eye tracking can offer an 
option to test the influence of not only visual elements, but also the influence of various 
information stated on services on the sales location. In our research future we will continue in 
this topic and use available neuromarketing techniques for research in practice. Practically, 
there are another areas of services, where we would like to measure our ideas, as in bank 
services, air, sport, hotel and in tourism services.  
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Growth in the Slovak Republic
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Abstract
Regional competitiveness is the ability of the region to attract and retain the firms with 

stable or increasing market shares, while at the same time maintaining the stable and rising 
standards of living for its citizens.  The competitiveness of a certain region depends on the 
nature of the business environment in which firms or industries emerge. This paper analyses
competitiveness and regional development in Slovakia which are characterized by its big 
regional disparities, which are influenced by one of main determinants – business entities. 
The ability to adjust to structural change is vital to economic development, and entries can be 
active participants in this process. While the importance of factor reallocations for growth is 
widely discussed, the role of entrepreneurs in managing these reallocations is currently not 
well understood. Predispositions and orientation toward cooperation or competition with other 
jurisdictions can play a critical role in implementing regional collaboration. By examining 
collaboration at the micro level, this article investigates how individual factors, including 
perceptions of cooperation and competition, as well as institutional and environmental 
factors, are related to regional collaboration.

Introduction of the paper is concerning about the mission and significance of 
business entities, regional development, growth and competitiveness. 

The main objective of this paper is based on analysis of selected indicators of 
entrepreneurial environment in regions at NUTS II level, which is consistent with the current 
NUTS classification of the European Commission. We take into account the territorial division 
of four regions Region of Bratislava NUTS II, West Slovakia, Central Slovakia, and East 
Slovakia. 

We compare the level of regions, as well as evaluate the impact on the competitiveness 
of businesses and regional development. On the base of the macroeconomic indicators of 
regional entrepreneurial activity through statistical analysis is found the level 
of competitiveness and regional development, as well as an impact of business entities on 
the economic activity in the regions of Slovakia itself. We use analysis of indicators of gross 
domestic product, gross fixed capital disposable income and unemployment rate. 

In the preliminary conclusion based on above analysis, there are highlighted the huge 
regional disparities between the regions. Regions of eastern and central Slovakia reported 
a significantly lower economic situation and business activity is also significantly worse in 
those regions. The overall assessment of the impact on the competitiveness of businesses 
and regional development is summarized in conclusion based on the evaluation of the 
empirical results of research. 

Key words
Competitiveness, business entities, regional development.

1 Slovak University of Agriculture, Nitra, Slovakia, corresponding author’s email: 
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Introduction
Competitiveness of a firm means the abilities of individual firms, or whole sectors, 

regions and even countries successfully to assert themselves in the domestic and global 
market. The competitiveness is a result of entrepreneurial activity of individual firms, but also 
a result of an appropriate structural policy, functioning competitive policy and adequate 
infrastructure.  

The most basic idea about competitiveness of a firm can be summarized by a question: 
is a firm able to obtain positive profits by producing positive quantity of output? If so, the firm 
is said to be competitive. From this simple viewpoint the debate about competitiveness 
seems straightforward: a firm is competitive if it can serve a market. If it cannot, it goes out of 
business.

Primary macro competitiveness indicators are lower country risk rating and higher 
computer usage, with higher gross domestic investment, savings and private consumption, 
more imports of goods and services than exports, increased purchase power parity, GDP, 
larger and more productive but not less expensive labour force, and higher R&D 
expenditures.  At the micro level, a firm can gain competitive advantage over its rivals in two 
ways, namely through cost advantage and differentiation. By lowering costs, the ability of a 
firm to produce and sell comparable products more efficiently than its competitors, while 
differentiation is the ability to fulfil customer expectations, through providing unique products 
or services. In any of these definitions at a macro or micro level, for Porter, the central 
meaningful element of competitiveness is productivity. 

Intellectual capital and its relation to innovation capacity are common factors observed in 
the different schemes for the assessment of competitiveness.  Sustainable competitive 
advantage can be linked with core competence and it can be defined as an advantage that 
one firm has relative to competing firms.  While most of the research focuses on identifying 
factors that determine an organization’s competitiveness, some approaches focus more on 
a survival as a primary determinant of competitiveness.  

Available contributions of regional economics unanimously recognize that “regional 
competitiveness” is much more than the potential ability to export or the surplus in trade 
balance. The wide range of factors under consideration gives support to a conception of the 
competitive process only partly based on the production of goods.

Regional competitiveness is the ability of the region to attract and retain the firms with 
stable or increasing market shares, while at the same time maintaining the stable and rising 
standards of living for its citizens.  The competitiveness of a certain region depends on the 
nature of the business environment in which firms or industries emerge.   

Regional (and urban) competitiveness might be defined as the success with which 
regions and cities compete with one another in some way. This might be over shares of 
(national, and especially international) export markets. Or it might be over government policy 
toward competitiveness, because attracting capital or workers.  

The competitive position of regions is also a major concern for EU policy: since 1996, 
annual reports on the economic and social cohesion of the European Union have been 
provided by the European Commission, where the social cohesion is interpreted as 
a fundamental ingredient in the competitive position of regions. Increasing the 
competitiveness of regions is also part of the strategy Europe2020. It aims to promote smart, 
sustainable and inclusive growth in the European Union as a whole. In order to fulfil set 
objectives, an active involvement of the European regions is required. Currently all regional 
policies are mainly focusing on support of development of regions and reducing the 
disparities among them.  

Data and Methods 
In this paper, we evaluate Slovak regions at NUTS II level, which are:

1. Region of Bratislava (NUTS II)

2. West SR
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3. Central SR

4. East SR

We characterize regions NUTS II level based on the nature of the area, population, 
population density, number of municipalities and cities in the region.

The evaluation period of time is among 2003 - 2014. In this period, two major events took 
place. Both events had a great impact on business development and regional development.

The first event was the entry of Slovakia into the European Union on 1 May 2004.
The second event was the global financial and economic crisis that hit Slovakia in 2008. 
During this period we examined the trends in the number of businesses using space-time 
analysis. The space-time analysis provides a clear picture of the situation in the regions of 
Slovakia needed for the purposes of inter-comparison. Subsequently, businesses are 
grouped by number of employees and the chart shows the share of these enterprises in the 
total number of enterprises in each region.

Another part of the research is focuses on the analysis of selected factors that affect the 
quality of the business environment in the regions. This section is divided into the analysis of 
unemployment in the regions and the analysis of regional GDP per capita. For analysis of 
unemployment in the regions are used available data from databases of regional statistics 
RegDat and the unemployment rate is displayed using time-space analysis. When analysing 
the regional GDP was used GDP per capita at current prices, expressed in purchasing 
power.

Purchasing power parity is especially important in international comparisons of GDP 
because the standard of living of a country reflects more accurately than with the normal use 
of the exchange rate. This kind of expression of GDP is used because of the potential taking 
into account the results of the work for future international analysis. GDP data were unlike 
other analysis carried out for the period 2003 - 2013. The year 2013 could not be used in the 
analysis because the Statistical Office of the Slovak Republic officially publish data on 
regional GDP for 2013 until March 2016.

The Fixed base index and Chain base index were used in the next phase of the 
screening of GDP. Using them the annual percentage changes in GDP and changes from 
the base year are expressed. Year 2003 is used as the base year. The relations used 
in calculation of the indices were:

Fixed base index   

Chain base index

Administrative Division of the Slovak Republic
At the beginning of the 1970s, Eurostat set up the NUTS classification as a single, 

coherent system for dividing up the EU's territory in order to produce regional statistics for 
the Community. The current NUTS 2013 classification is valid from 1 January 2015 and lists 
98 regions at NUTS I, 276 regions at NUTS II and 1342 regions at NUTS 3 level.

The NUTS classification is a hierarchical system for dividing up the economic territory of 
the EU according principles and characteristics. Despite the aim of ensuring that regions 
of comparable size all appear at the same NUTS level, each level still contains regions which 
differ greatly in terms of population. As Table 1 illustrates, the NUTS regulation defines 
minimum and maximum population thresholds for the size of the NUTS regions (first 
principle). Second principle is that NUTS favours administrative divisions (normative 
criterion). For practical reasons the NUTS classification is based on the administrative 
divisions applied in the Member States that generally comprise two main regional levels. The 
additional third level is created by aggregating administrative units. Last criterion is that 
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NUTS favours general geographical units General geographical units are normally more 
suitable for any given indicator than geographical units specific to certain fields of activity.

Tab. 1 Principle 1: Thresholds of Minimum and Maximum Population for the Size 
of the NUTS Regions

Level Minimum Maximum

NUTS I 3 000 000 7 000 000

NUTS II 800 000 3 000 000

NUTS III 150 000 800 000
Source: Eurostat. 2014. NUTS classification.

In the case of the Slovak Republic, from an administrative point of view Nomenclature 
of territorial units for statistics (NUTS) is listed one region at NUTS I, four regions at NUTS II, 
79 regions at NUTS III in the Slovak Republic. 

NUTS I level represents the country as a whole. NUTS II level divides the territory of 
the Slovak Republic on 4 areas (Bratislava region, the Western, the Central, and the Eastern 
Slovakia). NUTS III level divides the country into eight self-governing regions, known by the 
Slovak language acronym VÚC. The Slovak acronym VÚC stands for “higher territorial unit”. 
Eight self-
Region of Nitra, Region of Žilina, Region of Banská Bystrica, Region of Prešov, and Region 
of Košice. 

Two local administrative units (LAU) are included in the territory of the Slovak 
Republic. Local administrative units at level I (LAU I) are 79 districts.  Local administrative 
units at level II (LAU II) are 2928 municipalities from which 138 have status of a town 
( ). 

Tab. 2 Classification NUTS regions of the Slovak Republic

NUTS I NUTS II
NUTS III 
(regions)

LAU I 
(districts)

LAU II 
(municipalities)

Slovak 
Republic

Bratislava region Bratislava 8 89

West SR

Trnava 7 251

9 276

Nitra 7 354

Central SR
Žilina 11 315

Banská Bystrica 13 516

East SR
Prešov 13 666

Košice 11 461

SR Total 4 8 79 2928

Source: Schwartzová et al. 2004. Regióny Slovenska.
Note: Nomenclature of territorial units for statistics (NUTS), Local Administrative Units (LAU).

Characteristics of Region of Bratislava

Bratislava Region is located in the southwestern part of the Slovak Republic and is 
located in an area of 2,052.6 square kilometres. Its area is thus the smallest NUTS II Slovak 
Republic. Geographically, the location of the region is very convenient. The seat of the 
Bratislava region is the capital of the Slovak Republic Bratislava with significant political, 
economic and social functions. Territorial and settlement structure of Bratislava region 
comprises 73 municipalities, of which seven have status a town (Bratislava, Malacky, 
Stupava, Svätý Jur, Pezinok, Modra, and Senec). 
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Bratislava Region is the most populated region of the Slovak Republic. With a population 
density of 298.43 inhabitants per km2. In comparison to the average population density, this 
region can be described as significant overpopulation.

Among the great benefits of the position of the Bratislava region can be mentioned, for 
example, the central position of the region in Central Europe, good road access, and acting 
as a junction of international road and rail transport, the growing importance of water and air 
transport and the achievement level indicators in the economic and social fields. These 
factors have a significant impact on the development potential of the Bratislava region.

Characteristics of West Slovakia

The Western Slovakia is one of the four NUTS II Regions of Slovakia. Region Western 
Slovakia is located among the three Central European development poles, namely among 
Vienna, Bratislava and Budapest, whilst it has borders with three countries - the Czech 
Republic, Austria and Hungary. Its strategic location creates favorable conditions for the 
development of cross-border cooperation. According to the classification of territorial units for 
statistics established by Eurostat, NUTS II region: Western Slovakia consists of three 
regions, namely Trnava (7 districts of the 251 municipalities), Trencin (9 districts of the 
276 municipalities) and Nitra region (7 districts of the 354 municipalities).

Total area of the Western Slovakia is 14 993 km2, which is 30.57% of the total area of 
Slovakia. Nitra region has the largest share of area and constitutes 42.31% and with 
population of 1 838 136 it is the most populous region of Western Slovakia Slovak Republic, 
however, the population density per 1 km2 lags far behind Bratislava. The average 
population density is 122.6 inhabitants per km2, which is the national average is exceeded 
(110.34 inhabitants per km2).

Characteristics of Central Slovakia

Region Central Slovakia is located in the heart of the whole of Europe. As well as other 
countries, Slovakians are claiming on their geographical center of Europe in the Slovak 
Republic. In the Central Slovakia, there is also the highest point of Slovakia - Gerlach peak 
(2 655 meters above sea level). This region borders with three countries Poland in the north, 
the Czech Republic in the northwest, Hungary in the south. It consists of two regions, namely 
the Žilina region (315 municipalities of which 18 have status a town) and the Banská Bystrica 
region (516 municipalities of which 24 have status a town).

This region covers an area of 16,263 km2. From the NUTS II regions, it is the largest 
and makes up 33.16% of the whole area of Slovakia. On the area of the Central Slovakia has 
the largest share Banská Bystrica region, which forms 58.13% of the region. On the other 
hand, it is least populated region of Slovakia at NUTS II level with only 1 348 611 inhabitants 
and with a population density of 82.93 inhabitants km2.

Characteristics of East Slovakia

The Eastern Region of Slovakia occupies an area of about one third the size of the 
country (32.08%). It represents a market of more than 1.6 million inhabitants. From an 
administrative point of view, this region consists of two regions, out of the Prešov region (665 
municipalities, of which 23 have status a town) and the Košice region (440 municipalities, of 
which 17 have status a town). With a population of 1 611 407 and with a population density 
of 102.45 inhabitants per km2 is not one of the most densely populated regions. Among the 
most populated districts are classified Prešov, Košice-okolie, Michalovce, Trebišov a Poprad. 
Competitive advantage of the Eastern Slovakia region is its strategic location due its borders 
with three countries (Poland, Hungary and Ukraine). Simultaneously this region is the border 
zone of the European Union. Due to the fact may become an important trade bridge between 
the EU and the countries of the former Soviet Union in future. In the following Tab. 3 below, 
information about four Slovak regions are summarized.

Tab. 3 Characteristics of regions at NUTS II
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Regions Area (km
2
)

Share of the 

total area of 

the SR

Number of 

inhabitants 

to 31.12.2012

Population 

density 

per km
2

Number of 

municipalities

Total
the status 

of a town

NUTS II Bratislava 

region
2053 4,17% 612682 298,43 89 7

NUTS II Western 

Slovakia
14993 30,58% 1838136 122,6 881 49

Trnava region 4147 8,46% 556577 134,21 251 16

4502 9,18% 593159 131,75 276 18

Nitra region 6344 12,94% 688400 108,51 354 15

NUTS II Central 

Slovakia
16263 33,17% 1348611 82,93 831 42

Žilina region 6809 13,89% 690121 101,35 315 18
Banská Bystrica 
region

9454 19,28% 658490 69,65 516 24

NUTS II Eastern 

Slovakia
15729 32,08% 1611407 102,45 1105 40

Prešov region 8974 18,30% 817382 91,08 665 23

Košice region 6755 13,78% 794025 117,55 440 17

Slovak Republic 49038 100,00% 5410836 110,34 2928 138

Source: Statistical Office of the Slovak Republic, author's own processing

Distribution of enterprises by size in the regions NUTS level II

Region of Bratislava NUTS II

The figure 1 shows that micro enterprises with a 73.50 percentage points share of the 
total share of companies represent the largest group of enterprises in the Bratislava region. 
The second largest group consists of small-sized enterprises (1,83 percentage points). 
The third largest group consists of medium-sized enterprise with 1,19 percentage points. The 
large-sized enterprises represents only 0,33 percentage points of all enterprises in region of 
Bratislava NUTS II. For statistical purposes it is necessary to mention the fact that 
in 23,15 percentage points of businesses were not found the number of employees.
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Figure 1 Enterprises by the number of employees in region of Bratislava NUTS II 
in 2014

West Slovakia

The figure 2 shows that micro enterprises with a 79,69 percentage points share of the 
total share of companies represent the largest group of enterprises in the Bratislava region. 
The second largest group consists of small-sized enterprises (2,76 percentage points). The 
third largest group consists of medium-sized enterprise with 1,68 percentage points. 
The large-sized enterprises represents only 0,38 percentage points of all enterprises 
in region of Bratislava NUTS II. For statistical purposes it is necessary to mention the fact 
that in 15,48 percentage points of businesses were not found the number of employees.

Figure 2 Enterprises by the number of employees in West Slovakia in 2014

Central Slovakia 

The figure 3 shows that micro enterprises with a 86,91 percentage points share of the 
total share of companies represent the largest group of enterprises in the Bratislava region. 
The second largest group consists of small-sized enterprises (2,61 percentage points). 
The third largest group consists of medium-sized enterprise with 1,67 percentage points. 
The large-sized enterprises represents only 0,35 percentage points of all enterprises in the 
region of Bratislava NUTS II. For statistical purposes it is necessary to mention the fact that 
in 8,46 percentage points of businesses were not found the number of employees.

747



Figure 3 Enterprises by the number of employees in Central Slovakia in 2014

East Slovakia

The figure 4 shows that micro enterprises with a 90,85 percentage points share of the 
total share of companies represent the largest group of enterprises in the Bratislava region. 
The second largest group consists of small-sized enterprises (2,49 percentage points). The 
third largest group consists of medium-sized enterprise with 1,42 percentage points. 
The large-sized enterprises represents only 0,32 percentage points of all enterprises in 
region of Bratislava NUTS II. For statistical purposes it is necessary to mention the fact that 
in 4,92 percentage points of businesses were not found the number of employees.

Figure 4 Enterprises by the number of employees in East Slovakia in 2014

Unemployment Rate in the NUTS Level II Regions
The unemployment rate is the number of unemployed people as a percentage of the labour 
force (those employed or unemployed). Unemployed persons are defined on the basis of 
guidelines provided by the International Labour Organisation (ILO), as:

someone aged 15–74;

without work during the reference week;

available to start work within the next two weeks (or has already found a job to start 
within the next three months); and,

actively having sought employment at some time during the previous four weeks.
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The unemployment rate greatly affects the potential of the regions' development, 
competitiveness. In case, when unemployment rate is falling in the regions we can pursue 
increasing standard of living in the region. The unemployment rate is analysed in the time 
span of twelve years, from 2003 through 2014. The Figure 5 below shows the analysis of the 
situation in the Slovak Republic in the regions NUTS II labour market and is providing an 
overview of regional employment and unemployment.

Figure 5 Unemployment Rate in NUTS Level II Regions and in Slovak Republic in 
Total 2003 – 2014, in %

Unemployment rate has similar trend in all regions. However, the fluctuations were 
moderate the region of Bratislava NUTS II in comparison to the other three NUTS level II
regions.  The unemployment rate is very uneven in the Slovak regions (Figure 5). The 
biggest difference is significant between the region of Bratislava NUTS II, where the 
unemployment rate ranged from 1,98  percentage points in 2007 to maximum rate 
6,17 percentage points in 2013, and the East Slovakia, where the minimum unemployment 
rate was 12,52 percentage points in 2007 and a maximum was 20,84 percentage points in 
2003. 

The figure 5 shows that after Slovakia joined the EU the unemployment rate was 
decreasing until 2007. In 2007, the unemployment rate started slightly rising. In 2008, the 
unemployment rate was very significant in all NUTS II level regions. The Slovak labour 
market was effected by the economic crisis. Later, between years 2009 - 2010, 
unemployment rate dropped slightly in all NUTS II level regions. From 2010 to 2012, there 
was increasing trend in the unemployment rate. The maximum value of the unemployment 
rate was reached in 2012 and there can be observed steady declining trend in 2013 and 
2014.

Regional gross domestic product per capita in the NUTS level II regions
Regional GDP is a key indicator for comparison of regional competitiveness and socio 

economic level of regions. GDP is analysed by means of regional GDP per capita. It is owing 
to the volume of GDP is a stative indicator, which does not reflect all the specifics while 
comparing regions. Thus, it is preferable to use any of the ratios, such as the share of GDP 
per capita. The share of GDP per capita reflects the economic strength of the region with 
respect to its population, which is optimal while exploring the regional GDP.
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The Figure 2 below shows the performance of the NUTS II regions. We used converted 
GDP using conversion factors known as purchasing power parities (PPPs). By using PPPs 
(rather than market exchange rates) these indicators are converted into an artificial common 
currency called a purchasing power standard (PPS); the use of a PPS makes it possible to 
compare purchasing power across the regions of EU Member States that use different 
currencies and where price levels are different.

Distribution of GDP of individual regions of Slovakia shows large inter-regional 
disparities. Bratislava region is in the most favourable situation compared to other regions in 
long-term (Figure 2). Again, there is greatest disparity in GDP between Bratislava region and 
East region. Since 2004 GDP had upward trend in all regions, and the fastest growth was 
recorded in 2006. In 2008, stagnation and decline of GDP was occurred in all regions. It was 
reflected the most in Western Slovakia and the least in the Bratislava region. Since 2009, 
GDP started slowly to grow on the basis of forecasts of the development of GDP in all 
regions. We can say that this trend did not changed in 2013. Therefore all regions may 
achieve peak of GDP precisely in 2014. The highest growth between 2008 and 2013 in GDP 
per capita relative to the EU-28 average was recorded in Region of Bratislava NUTS II
posted increases of 24.0 and 18.8 percentage points.

Figure 6 Regional gross domestic product per capita in current prices expressed 
in purchasing power parities, in mil. PPPs

Source: SOSR, 2015

The development of regional GDP at NUTS II level using index methods based on 
fixed base and chain base

Fixed base index and chain base index have been selected as the most appropriate 
methods to examine the evolution of Regional Gross Domestic Product per capita in current
prices expressed in purchasing power parities. These tables below show the annual growth 
rate of the Regional Gross Domestic Product (Regional GDP) of the Slovak Republic 
at NUTS II level from 2003 to 2013. Year 2003 is used as the base year.

Region of Bratislava NUTS II

Values of GDP per capita expressed in purchasing power parities have risen by 
85,16 percentage points in 2013 in comparison with the initial value in 2003. The Regional 
GDP increased by 3,55 percentage points in 2013 compared to 2012.

Tab. 4 Development of indices GDP in the Region of Bratislava NUTS II
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Source: Statistical Office of the Slovak Republic, 2015, own processing

West Slovakia

Values of GDP per capita expressed in purchasing power parities have risen by 
71,32 percentage points in 2013 in comparison with the initial value in 2003. The Regional 
GDP increased minutely by 0,40 percentage points in 2013 compared to 2012. 

Tab. 5 Development of indices GDP in the West Slovakia

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Fixed base index in % 

(q0=2003)
100 108,74 118,55 137,36 151,91 160,16 147,53 157,83 164,50 170,64 171,32

Chain base index in % - 108,74 109,02 115,87 110,59 105,43 92,11 106,98 104,23 103,73 100,40

Source: Statistical Office of the Slovak Republic, 2015, own processing

Central Slovakia

Values of GDP per capita expressed in purchasing power parities have risen by 
63,27 percentage points in 2013 in comparison with the initial value in 2003. The Regional 
GDP increased by 3,09 percentage points in 2013 compared to 2012.

Tab. 6 Development of indices GDP in the Central Slovakia

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Fixed base index in % 

(q0=2003)
100 105,94 109,91 121,83 139,97 154,18 142,43 155,13 152,31 158,37 163,27

Chain base index in % - 105,94 103,76 110,84 114,89 110,15 92,38 108,92 98,18 103,98 103,09

Source: Statistical Office of the Slovak Republic, 2015, own processing

East Slovakia

Values of GDP per capita expressed in purchasing power parities have risen by 
57,23 percentage points in 2013 in comparison with the initial value in 2003. The Regional 
GDP increased minutely by 2,31 percentage points in 2013 compared to 2012. 

Tab. 7 Development of indices GDP in the East Slovakia

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Fixed base index in % 

(q0=2003)
100 106,54 113,20 121,14 134,61 148,26 134,35 143,02 146,85 153,68 157,23

Chain base index in % - 106,54 106,25 107,01 111,12 110,14 90,61 106,45 102,68 104,65 102,31

Source: Statistical Office of the Slovak Republic, 2015, own processing

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Fixed base index in % 

(q0=2003)
100 108,06 127,54 135,12 154,33 161,40 160,75 168,84 176,98 178,82 185,16

Chain base index in % - 108,06 118,02 105,94 114,22 104,58 99,60 105,03 104,82 101,04 103,55
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Conclusions
After all analyses the importance of business entities and their activities is apparent 
important in the regions. Decreasing number of business entities in the region of Eastern 
Slovakia occurred to rising unemployment, which lead towards a subsequent decrease in the 
standard of living and constraint the development of the region. Residents of East Slovakia 
frequently migrate for work to the west. This fact leads to deepen disparities between 
regions. Therefore, it is important to highlight the importance of entrepreneurship in the 
regions of Western, Central and especially Eastern Slovakia and so to improve the 
development of Slovakia as a whole and stabilize the development of regions.

It is desired to Slovak policy focused on regional development is oriented especially to 
promote entrepreneurship, especially small and medium, and to increase the interest of 
foreign investors in the less competitive regions of Slovakia. By emphasizing the advantages 
of doing business in these regions, highlighting differences unique environment and available 
working force. By using such strategy is possible to create more attractive regions from less 
competitive regions, which could reduce unemployment, increase in regional GDP and also 
increase inhabitant satisfaction and living standards in the regions.
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THE ROLE OF PHARMACIES IN DISEASE SCREENING 
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Abstract:
The modern medical care is evolving to new business models based on telemedicine, 

thanks to the technological improvement of new measure devices and wireless networks [1].

These new services are merged to a growing concern about illness, where the disease 
screening or constants measures are essential, like ictus, EPOC, heart diseases or 
nutritional treatments.[2]

On the other hand, the public institutions are also concerned about chronicle and 
degenerative diseases prevention, as they need to reduce medical costs making the whole 
system sustainable [3][4]. i.e., according to the study of the University of Navarra, the annual 
costs of an ictus diseased person are between 10.500 and 25.000 €/year, depending on the 
patient dependency state [5]

The union of telemedicine with this need of screening and prevention makes necessary 
the collaboration [6] between doctors and pharmacists to grant a quick assistance provided 
by specialized staff. 

In the new business model, the role of pharmacies as a link is essential, as they will sure 
the tests will be done in a right way (they will place the electrodes appropriately in a heart 
registration or they provide guidelines to do an spirometry); or dued to the pre-validation 
requirements of some tests that needs to know if the measure is valid. i.e, in 
electrocardiographic measures, the pharmacist can discern between a correct, a wrong or a 
noisy test before this measure is sent to the doctors. 

This process needs to be agile. Then, it is necessary to add telematic tools connecting 
pharmacies with doctors, like ISIS Health platform [7], that has been used to evaluate cardiac 
rehabilitation patients [8]. Such platform was born as a tool oriented to chronicle patients for 
home assistance and it has been adapted to pharmacies as a place to perform some tests 
that are studied by doctors that make a diagnosis or a screening.

ISIS Health platform provides tools for pharmacists and doctors. The pharmacist tool 
allow to perform tests like EKG Derivations I, II and III, spirometries, a general health report. 
The platform provides also a tool to get the doctor diagnosis. On the other hand, the doctor 
tools allows them to create a report analyzing the tests performed in the pharmacies.

Currently, ISIS Health has been deployed as a pilot inside CardioFarma program in more 
than 40 pharmacies, allow testing Derivation II EKG. This heart registers allow the heart 
disease detection (tachycardia, bradycardia, atrial fibrillation, atrial flutter, and 
supraventricular and ventricular premature beats).

1 Worldnet21, Madrid, Spain; dan.peinador@wn21.com
2 Worldnet21, Madrid, Spain; antonela@laboratoriosjimenez.com
3 Worldnet21, Madrid, Spain; vicentejimenezgomez7@gmail.com
4 Worldnet21, Madrid, Spain; jramon.alberola@wn21.com
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This measures can be employed to the early heart disease prevention or disease 
screening like ictus, as the atrial fibrillation [6] is one of its main indicators..

Key words:
Telemedicine, Pharmacy, Teleassistance, Ictus, Electrocardiogram, Hearth  Failure

Introduction

During the last years the increasingly growing demand of quality care services along with the 
need to optimized processes and resources makes the care sector to find solutions 
based on the new technologies to achieve them.[9]

In this regard, the adoption of new models of disease continuous monitoring through mobile 
virtual platforms and remote communities became a key element in the development of 
competitive models and improve the added value for both patients and healthcare 
professionals. These platforms have been tested successfully in places like Australia 
[10], where due to the concentration of the best professionals in big cities, a pilot project 
using  telemedicine platforms produced improvements in health services. 

In many of the former technological health platforms, only doctors, nurses and patients were 
included, leaving out one of the main direct communication channels: the pharmacy. In 
the new model that will be presented in this article, pharmacists, doctors and patients are 
included in a new care service platform, worried about integration and ease of use. 

Why do we need assistance platforms?    

The problem of chronicle diseases  

Currently the remote models are not only justifiable in places with a wide geographic 
dispersion, but these businesses can be extended to western countries, where the 
information technologies are deeply introduced. In this way, this new stage is especially 
useful in the case of the chronicle patient who needs a constant monitoring and whose 
number is continually rising due to the larger life expectancy in the developed countries 
and the progressive ageing of the population, which according to an OMC report of 2011 
is the new pandemic of the 21st century [11]. Some statistics enforce the necessity of a 
treatment for the chronicle patients [12]:

75% of sanitary cost

80% of primary health care services

60% of hospitals incomes 

2/3 of emergency services

This huge health cost must be in charge to the public and private health systems, and can be 
reduced with a proper tracking, by the way of a constant control and performing an 
adequate monitoring, many expenses can be prevent, reducing the cost while the patient 
health is improving. Thus, some factors as the early detection of problems or the 
treatment adherence can be improved thanks to the self-management of the diseases by 
the patients and assistants (familiar or professional).
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The fact is enforced by the results obtained during a study realized by “Price Waterhouse 
Coopers Spain” [13] in which the following conclusions were obtained:

• 50% of the chronicle patients do not complete their treatment. 

• Chronicle sick persons can be classified in three groups:

o Simples: the patients are controlled (80%), they can carry out self care 
treatment.

o Risky:  who suffer from one or two disease (15%), they need a controlled self 
care treatment.

o Complex: who need a frequent control by doctors and various hospital entries.    

A concrete case is the diabetes, in a report realized by Linda Simineiro [14] form the Medical 
Department of the Pittsburg University proves that the self management controlled of the 
patients in primary health care who suffer from diabetes improves their state of health in 
6 weeks. Something similar can be conclude by the study realized in the Linköping 
University Hospital [15], in which 106 patients from cardiac troubles participated. 

The temporal monitoring, does not only concern chronicle patients. For example, currently 
with the rise of some sports like ’running’ the number of health tests like 
electrocardiogram are increasingly demanded outside of the medical environment. 

The rise of the information technologies

The development of new health assistance models would not be possible without an 
adequate technological maturity, which has been reached a few years ago. In the year 
2000 the National System in United Kingdom already wagers to implant a model of 
patient classification and self management of the medical cares. 

On the other hand, if there is a prepared and optimized industry for the access to the 
assistance services (by maturity, stability, implantation, practice, simplicity etc) is the IT 
industry, especially the technologies applied to the mobile devices (Smartphones, tablets 
etc). Representing a door to a universe of possibilities to explore and which signify a 
challenge for the on-demand services suppliers.  

The intense use of platforms based on the information technology can be used to collect 
various types of data that can be incorporated to the Electronic Medical Record, or to an 
historic report shared by all the doctors associated to the platforms.  

An important technology is the utilisation of the Push notification, incorporated to the mobile 
platforms and which will allow us to send message to the patient remaining quotes, 
remaining the treatment o notifying changes which reinforce the adherence to the 
treatment, to permit to improve the general health state.

In the case where the doctors and the institutions with responsibilities in the medical area, 
the platforms can also be an important source of statistic data, which can be used to 
perform scientific studies about disease, improving the state of the art of medicine.

756



New measurement devices

Another element which has experimented a huge advance in various aspects which caused 
the apparition of numerous Widgets associated to the new mobile platforms and are a 
supposed authentic revolution in the eHealth area.    

Nowadays there are a multitude of devices that can be installed in a pharmacy, among them 
we fin devices as electrocardiogram de 1-3 derivations, spirometers, pulse oximeter, 
glucose meter, dermatology equipment... If these devices have an adequate wireless 
interface could be connected with a computer or a smartphone that will be connected 
with the rest of the system. This concept is now known as “Internet of the things”, in 
which every common device from some area (as in the case of the eHealth) will be 
equiped with communication and process capacity to add these isolated devices to the 
cloud. [16]

This new area of measurement devices has resulted in the creation of new technologic 
standards as the profile for the Bluetooth health device (HDP) which led to the apparition 
of a better standards more complex as CONTINUA that will standarize the 
interconnection of devices and systems in an united way. 

All of this is producing a cost reduction for the measurement devices in the health area, 
making possible that new business models were spread out to the public and be 
accessible. They supply a good alternative close to the health system.

Who can be interested about new assistance platforms?

In the model that we present to be implanted in pharmacies during the next years, can be 
distinguished three types of objective users.  

Firstly, the pharmacists: a collective which will use the platform directly with the patient and 
who will be put in charge of the data intermediation. 

After them, the patients, whose goal will be to seek quality care services closer, that 
completes the health system and is professionally assisted. Some example of these 
collective can be:

• Persons who suffer from alternation that can be detected by the measurement device, 
as is the case of the cardiac diseases, EPOC, diabetes, etc.

• Persons who collaborate with a screening study, as can be the case of ictus where 
the atrial fibrillation is one of the main indicators of the cerebrovascular diseases by 
the derivation II

• Persons who practices sport and who wants to realize minor control check-up.

• Chronic le sick persons who want to realize a check-up combined with other tests that 
can be done in pharmacies as cholesterol, sugar, arterial tension, etc...

• Persons with dermatologic problems. 

• Persons who want to join a tobacco cessation group. 

Finally, the doctors, essentially from private clinics, that will find the new platforms as a new 
canal of income. They also can use the platform to provide services of value-added that 
are possible with the new model thanks to the tracking by mobile terminals. Doctors want 
to incorporate some of these specialities: 
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• Specialists on cardiovascular and breathing diseases who beneficiate of the availability of 
reduced sized equipments as electrocardiograph, spirometers or pulse meter. 

• Doctors who lead tobacco cessation program and who beneficiate of technologic 
elements to enforce the adherence and the treatment control and of the process of 
abandoning smoking. 

• Dermatologists who can beneficiate from remote elements for the patient’s evaluation. 

• Generalist doctors who dispose of a big quantity of information constantly compiled in 
Smartphone application and from the pharmacists. 

• Nutritionists who combine treatment against obesity with attention and obtain constant 
datum. 

Platform Architecture 

The new business model of the pharmacies is carrying out by the platform ISIS Health, which 
includes various eHealth services integrated to a Cloud services platform. 

This architecture can be seen on the next image, in which the role of pharmacies is 
distinguished (Green colour), the role of the doctors (Red colour), and the role of the 
patient (Blue colour) and the proper elements of the ISIS Health platform (Orange).

Pic. 1 ISIS Health Architecture

The ISIS Health platform is the central part of all new business models. On the ISIS Health 
Platform rely all the applications and services consumed by pharmacists, patients and 
medical. Besides this application provides health services, will guarantee integrity, 
privacy and protection of the datum. The modules composing the ISIS Health platform 
are:  

• ISIS Health Database: module that will manage the data from all services. 

• Interface of Web services:  That will provide an interface for the access to the datum from 
exterior applications of PC or Smartphone. 

• Monitoring application and tracking: Web interface from which data can be introduced 
(patients, specialists, social worker, etc) to monitor data and will allow to send alarms that 
will be received through adequate channels by the patients and the pharmacies.
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• Statistic Analyse: analytic tools of the symptoms data to carry out advanced scientific 
studies using artificial intelligent technologies.   

• Security: security maximum protection that fulfill all the security measures marked by 
national and international laws. 

The pharmacies will be connected with the platform by two types of distinctive application. A 
Web application to access to all data in the cloud and an application for PC or tablet that 
will allow to be connected to remote disposals. The fact of separate the services in two 
applications are due to some services which need to have a visual potency provided by 
the Web technologies. Among the services provided are:

• Data administrative services: will allow the pharmacists to administrate the pharmacy and 
the patients associated data. The application will also allow to obtain reports of 
measurement applications, after they have been analyzed by doctors, to send a report to 
the patient or to impress it  

• Pharmacist advices service: Service which control the general health state of the patients 
gathering the data as the arterial pressure, the gestation state for women, tobacco and 
alcohol consummation, body mass index, cholesterol,  illness suffered…   According to 
the results, the systems programs a new date in a time interval that will be shorter when 
the health state would be worst. As result is obtained a report that includes a list of 
pharmacist’s advices based on food supplements that will help to improve the patient 
health, enforced by the tracking of the pharmacy.  

• Tracking services of tobacco cessation treatments: In this case the pharmacists can 
follow the process of the clients who adhere to the tobacco cessation process, preparing 
his medication and monitoring his general health state, and recommending some food 
supplements. They will also dispose of tool to plan group or informative meetings. It is 
supported by the CNPT. 

• Diet Service: service backed by a nutritionist whose tracking will be realize since a 
pharmacy, controlling the changes of diet and food supplements on which the specialist 
will rely. 

However, other services need to use low-level interfaces inaccessible from a Web 
application (as the serial port or the Bluetooth communication interface) to communicate 
with measurement devices that provide a big innovation the ensemble of new business 
model. Some services from this application are:

• Integration with cardiac register devices: this service connects a disposal that 
measures the Derivation 2 of the electrocardiogram (although it can measure the 
derivation 1 and 3). The measurement is collected in the DB of ISIS Health to be 
analyzed later by a doctor and send a report at the patient. The disposal used is a 
proper creation of Wn21 and is connected by Bluetooth to an application for PC and 
Smartphone. 

• Integration with spirometers: this service collects the graphics corresponding to the 
maneuvers FVC, MVC and FVV in the DB for a later analyze. Wn21 integrate the 
Datospir of Sibelmed using the serial port interface.

One the other hand, the patient will access directly to the results analyzed by specialists in 
the same way as do the pharmacists, from their Smartphone or Tablet. Also, they can 
acquire some measurement disposals and realize measurement at their own home. In an 
additional way, the patient application has been doted of some functionality that provides 
a great added-value at the business model:   

• Informative Application: that allows informing the patient about some diseases, being the 
first step to access to the help program.  

• Virtual Pillbox: for the treatment management with the goal to enforce the treatment 
adherence. The alert system and the agenda are integrated with the mobile terminal.  
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• Medical date manager: agenda with medical quotes, synchronized with the alert system 
and the mobile agenda.  

• Notifications: push notification system that allows alerting the patient quotes, 
announcements, promotions, etc...   

• Tracking service application: these applications perform the tracking of the services 
offered by the pharmacy, as is the case of the tobacco cessation service and the nutrition 
help service. 

The doctors will access to a web tool that will allow analyzing the results. On the current 
platform, cardiac and neurologist specialist can access the cardiac and spirometer 
registers of activities, although a doctor can be released to analyze various tests, this is 
the case of the specialist doctors in general medicine. The system is multidoctor that 
means, various specialists can access to same information, including sharing a private 
area for them.

Once the doctor analyzed the results anonymously (does not know the identity of the patient) 
send the result by email to the pharmacy and/or to the patient. 

Finally, serial added functionalities exist without a specific role: 

• Automatic alarms system: This service will emit an alert when a value or a value 
combination exceeds an anomalous value. This alarm can reach the doctor, the patient 
or the pharmacist quickly. Inside the server, there is a rule configurator of alerts that 
triggers an action. 

• Statistic service: service which has algorithms of Bussiness Intelligence to allow the 
extraction of statistic data that help to realize scientific studies. These algorithms have 
been tested at the laboratory level, but need several data to function correctly.

Business Model

This platform presents several variations in terms of exploitation. Every service will function 
in an independent way. The business models contemplated are: 

• Payment for service: In this case only the medications realized are paid, a system of pre-
paid medication with a fixed price on the one where the pharmacy will add a margin. 
Besides, the location of the disposal is charged.  

• Patronage: In this case some enterprise or organisations sponsor the setting up of a 
service.

• Individual Projects: To set up a platform during the year with a series of disposals and 
measurements prearranged.  

The implantation of the ISIS Health platform began with the set up of the cardiac register 
analyze service, using a proper disposal (ISIS RHS 2.0) that was developed in a common 
project with the University of the King Juan Carlos.

To implant the service the collaboration of Sandoz has been obtained as a way to train the 
pharmacists about the prevention of the cardiovascular risks. 

Measurement service of cardiac register: Cardiofarma
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After finished the homologation tests of the disposal RSH 2.0 and presented the same front 
of various cardiologists, the cardiologist Javier López Díaz of the Clinic Hospital of 
Valladolid carried out a report about the clinic utility of the measurement disposal based 
on information that can be obtained by the derivation II of the electrocardiogram. It is also 
important to advise that using the disposal in distinct positions the derivation I and III can 
be obtained but no in consecutive way. 

There are others references, as the article by Doctor Brugada whose conference opened the 
present edition of INFARMA, in which he exposes the results of a study realized in 
pharmacies in England where on 1000 patients 80 with fibrillation were detected with 15 
who do not know. The fibrillation is the first cause of the patients who are suffering of 
ictus.

In the first place, it is important that as in any electrocardiography that the anomalies are 
detected if they are occurred before the measurement, but can be detected anomalies 
that conduces the patient to maintain a continued attention.

According to this report, with the register of the derivation II can be fundamentally measured 
and represented the settings: 

• Cardiac rhythm during the register. A sinus rhythm is a rhythm considered as normal 
between 60 and 100 lpm and when every complex QRS is preceded by a wave P.

• QRS Width

• Hearth rate at the moment of the register.

Before to go to the utility, there are anomalies that cannot be detected by the settings 
obtained to avoid misunderstandings: 

• Myocardium infarct

• Angina pectoris

• Cardiac insufficiency 

• Valve disease

• Cardiomyopathies

• Pericardium 

From the representation of the cardiac rhythm can be detected:

• Tachycardia: Indicate a heart rate >100 beats

• Bradycardia: Indicate a heart rate of 60 beats by minute

• Atrial Fibrillation: cardiac arrhythmia very frequent. The cardiac rhythm is irregular. The 
complex ventricular (QRS) are not preceded by waves P, but by waves F irregulars, fast 
and chaotic. It is pathological and a doctor must be consulted. 

• Flútter auricular: cardiac arrhythmia, the cardiac rhythm is regular. The complex 
ventricular is not preceded by wave P, but waves F in ‘saw teeth’, regular and fast. It is 
pathological and a doctor must be consulted.

• Superventricular tachycardi: premature cardiac beat from the atrium. It is generally 
benign.

• Extrasístole ventricular: premature cardiac beat in the ventricular. Usually benign unless 
they are associated with cardiac lesions. (Heart attack, valve disease)
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The deployment of the Cardiofarma system

Since August of 2014, inside the Cardiofarma system, the cardiac register service has been 
deployed in 50 pharmacies and has participated to popular race to realize measurement 
on athletes in a stand. Two doctors are associated to this service to realize the analyses 
for the medication. During all this time, 50 prevention classes about cardio-vascular risks 
has been given, realizing 1200 treatments in total. 

In a complementary way, the pharmaceutic advices service has been implanted; it serves as 
a guide to monitor the patients health and to control it by food supplements.  This is 
allowing added value to the services proposed by the pharmacy. 

On all the treatments realized these are the anomalies detected:

• Tachycardia: 41 cases

• Bradycardia: 8 cases

• Extrasystole: 6 cases

• Atrial fibrillation: 3 cases

• Atrial flutter: 3 cases

Cardiofarma service results

After the implantation of the service, we can distinguished the pharmacies which use it in 
constant way and the ones which use it occasionally or focalised on health campaigns 
two or three times a year.

This service distinguishes it from the competitors and permits to retain potential customers. 

During the year 2015 and 2016 it is expected to achieve 200 pharmacies and launch the 
measurement service, the new services that will be incorporated will facilitate the supply 
of combined services.

Conclusions

The incorporation of the tele-assistance platforms in the pharmaceutical area is a reality that 
will be implanted during the next years. The pharmacies are the best place to carry out 
several tests that can be used for laboratories to prevent disease that need supervision 
by professionals from the sanitary sector.   

For the pharmacies, this type of platforms represent a huge benefice, and allow them to 
differentiate one pharmacies from the competitors, set closer to the customers by a wider 
variety of services, to retain customers and to obtain a new canal of ingress, all of this, 
accompanied by a better image of the pharmacy thanks to an aspect of modernity.

This type of platforms, will not only result in an improved health for the patient, but also 
supposes savings in health expenditures, to prevent Ictus diseases that cause a huge 
cost to the national health systems. 
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Thai Tourists’ Travelling Behavior, Satisfaction, Loyalty of 
Thai Tourists towards Champasak Province, Lao PDR

Anousone PHONESAVANH1

ASTRACT
With the natural resource are rich, tourism is a fast growing industry and a valuable sector in 
Lao PDR. Tourism in Champasak contributes significantly to the country’s economy 
especially in the southern part of the country. There are more than 250,000 tourist visited 
Champasak province annually and majority of international tourists are Thais. The  
objectives are 1) to study the behavior of Thai tourists who visited Champasak province, Lao 
PDR;   2) to examine satisfaction of Thai tourists on tourism of Champask province, Lao 
PDR; 3) to investigate the loyalty of Thai tourists to Champasak province as a destination; 
4) to compare  the satisfaction level between Thai tourists according to their characteristics 
namely gender, age, marital status, education level, and income, and 5) to study the 
relationship between of Satisfaction and loyalty of Thai tourists towards the destination. A 
survey was conducted from a sample of 400 Thai tourists who visited Champasak which was 
drawn by convenience sampling method. Self-administration questionnaire was used as data 
collection tools in the survey. Data was analyzed using appropriate statistics including  
frequency, mean, standard variance, t-test, F test and Correlation. The results showed that 
the most of respondents were the first- time visitors of  Champasak; visited Champasak on 
the group tour and by bus; came with family member; stayed  two nights; and spent 1,661 
Baht in average. High level of satisfaction and loyalty towards Champasak were found. 
Satisfaction level was found different between/among tourists with different characteristics. 
In addition, the significant correlation between satisfaction and loyalty was revealed. 

Keywords
Lao PDR, tourism, satisfaction, tourist behavior, destination loyalty

Introduction
Tourism is essential to socio – economic development in developing economies. Tourism is a 
kind of industry creating huge income to countries, so many countries around the world 
would give precedence to tourism. In Lao PDR. Tourism is one of dynamic industry of the 
country. Tourism generates employment and distribute both direct and indirect income to
both urban and rural areas. Moreover, tourism could also stimulate economic development
in other sectors in Lao PDR as Tourism is multi-faceted industry which also contribute and
link to other economic sectors.

Laos PDR  is a country rich in natural resources, with mountains, forests, rivers and canals 
with beautiful views. It has ancient ruins and culture which attract the attention of visitors.
Tourism is one of dynamic industry in Lao PDR which has been growing very fast in the past 
ten years. The statistics shows that the country welcomed more than 4 millions international 
tourists in year 2014. The annual average growth rate is approximately 16 percents since 
year 2008.

Champasak Province, the third largest province inferior to Vientiane and 
Kaysone Phomvihane City, is center of politics, administration and economics including 
tourism of Southern Lao PDR. Flourishing with Mekong River flow through the heart of the 
city and creates numerous islets named “Si Phan Don”, it has a population of 514,236 
covering an area of 15,415 square kilometers and being an economic center of 4 southern 

1 Kasetsart University, Thailand
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provinces of Lao PDR. Champasak is also economic and cultural linkage with many
countries in the region. Because of location and topography, Champasak has natural and 
cultural richness, dividing its tourist attractionsinto 3 types namely; historical, cultural and 
natural tourist spots.  Important factors that catalyze tourists to travel in Champasak province 
(Lao PDR. Laos) are natural beauty and historic sites along with the cultural differences of 
each tribe. The province is a home of a major  tourist  attraction -Vat Phou Which is 
regarded as world heritage by UNESCO organization. Pha seuam water, fall Li phi water fall 
, Khone Pha Peng waterfall- the largest waterfall in the Mekong River where tourist called 
the Niagara Falls of Asia, and Paloma Ayeyarwady - the endangered freshwater dolphins. 

Each year, there are a number of international tourists visited Champasak province.
Statistics of the Tourism Development Department, Champasak Province of Laos showed 
thatthe number of international tourists who visited Champasak has increased more than 
100 percents from year 2008 to year 2014. The table 1 shows that Champasak Province 
hosted  220,214 international tourists in 2008 and 535,413 international tourists in 2014. 
(Tourism Development Department, Champasak Province;2014)

Table 1 The number of foreign tourists traveling to Champasak Province, Lao PDR. 
Laos

Year
Number of International Tourists

220,214
278,054
301,669
393,921
470,714
493,180
535,413

2008
2009
2010
2011
2012
2013
2014

Tourism statistics indicated that, among international tourists,  Thai tourists were  top, 
accounting for 2,043,761 visitors in year 2014 in the whole country (see Table 2). Also Thai 
tourists were the first rank among international visitors in Champasak Province. The number
of Thai tourists dramatically increased from 112,310 visitors in year 2008 to 228,474 visitors 
in year 2011 (see Figure 1).

Table 2 Top 10 Number of International Tourists who visited Lao PDR

Ran
k

Top 10 Number of International Tourists

Country 2011 Country 2012 Countr
y

2013 Countr
y

2014

1 Thailand 1,579,9
41

Thailan
d

1,937,6
12

Thailan
d

2,059,43
4

Thaila
nd

2,043,76
1

2 Vietnam 561,58
6

Vietna
m

705,59
6

Vietna
m

910,164 Vietna
m

1,108,33
2

3 China 150,79
1

China 199,85
7

China 245,033 China 422,440

4 USA 50,092 Korea 53,829 Korea 81,799 Korea 96,085

765



5 France 44,399 USA 53,380 USA 61,608 USA 61,460
6 Japan 37,883 France 46,903 France 52,411 France 52,146
7 UK 35,622 Japan 42,026 Japan 48,644 Austral

ia
44,964

8 Korea 34,707 UK 35,694 UK 41,741 Japan 44,877
9 Australia 31,874 Australi

a
33,878 Australi

a
35,450 UK 39,061

10 Germany 21,280 Germa
ny

23,417 Germa
ny

29,250 Germa
n

29,800

11 Other 175,38
9

Other 197,88
0

Other 213,956 Other 215,793

Source: Champasak tourism authority

Figure 1 Number of Thai tourists who visited Champasak from 2008-2011

Source: 
Statistic

al Report on Tourism in Laos 

Since Thai tourists have contributed to tourism industry in Champasak, it is necessary to 
understand their behavior and perception towards Champasak and surrounding areas as a
tourism destination. However, few studies have been done in concern with  these issues.
Therefore the objectives of the study were 1) to study the behavior of Thai tourists who 
visited Champasak province, Lao PDR;   2) to examine satisfaction of Thai tourists on 
tourism of Champask province, Lao PDR; 3) to investigate the loyalty of Thai tourists to 
Champasak province as a destination; 4) to compare  the satisfaction level between Thai 
tourists according to their characteristics namely gender, age, education level, and income
and 5) to study the relationship between of Satisfaction and loyalty of Thai tourists towards 
the destination. The findings would be beneficial for Champasak Tourism Authority to 
improve and make a marketing effort in order to meet the needs of Thai visitors.  
.
Literature Review 

Travel Behavior
Tourist behavior has been a major topic to tourism practitioners. contribution has been made 
from various aspects to understand tourist behaviors such as destination choice, mode of 
transportation, travel expense, accommodation, and leisure activities. (Chen & Hsu, 2000)

112 310

175 174 181 001

228 474

2008 2009 2010 2011

Thai Tourist
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Tourists are subject to certain behaviour before, during and after travelling. This is 
conceptualised as travel behaviour. This behaviour is the direct result of interaction between 
certain personal and environmental variables on a continuous basis. Travel behaviour can 
therefore be defined as the way tourists behave according to their attitudes towards a certain 
product and their response by making use of the product (March & Woodside, 2005; George, 
2004).

Tourist satisfaction
Yoon and Uysal (2005) argued that Tourist’s satisfaction is important role in designing the 
destination product and service for marketing planning of destination and reflects the 
performance of destination product and services.

Baker and Crompton ( 2000) and  Ibrahim and Gill (2005) defined “Tourism satisfaction” 
asthe emotional state of tourists after exposure to the opportunity or experience and the 
same way of tourist satisfaction is generally recognized as a post-purchase construct that is 
related to how much a consumer likes or dislikes a service or product after experiencing it 
and this post-purchase construct is primarily a function of pre-travel expectations and travel 
experiences (Woodside, Frey and Daly ,1989;   Mountiho ,1987).

Tourists satisfaction depends on the results of the goodness of fit with their expectations 
about their perception of the destination experience, which isresult of comparison between 
their previous images of the destination and what they actually sees, feels, and achieved at 
the destination (Yoon and Uysal, 2005).

Loyalty
Tourist loyalty implies a very effective promotion without incurring marketing costs. Loyalty 
towards a destination is most often defined as the intention for repeat visits bytourists and 
the amount by which a travel destination is likely to be recommended to friends or family. 
This approach - relying primarily on measures of behavioural intent, is then directly related to 
what is often identified as the attitudinal aspect of loyalty (Dekimpe et al., 1997; Dick and 
Basu, 1994).

Loyalty Traveler's intended to happen in the future and often measured with behavioural 
intentions such as intention to revisit, recommendations to others, or willingness to pay. 
Indeed, satisfaction is arguably of interest only due to its implicitly assumed or explicitly 
modelled relationship to loyalty and recent literature has a stronger focus on loyalty than 
satisfaction (Taplin, 2013; Brady et al., 2005; Chen and Tsai, 2007; Cronin et al., 2000; 
Nowacki, 2008; Tian-Cole et al., 2002; Yuan and Jang, 2008; Zabkar et al., 2010). 

The commitments is feeling of travelers with loyalty to the attraction and loyalty will remain 
forever in the sentiment of tourists as long as they recognize the value they get from tourists 
and received from visitors (Matzler et al., 2004; Zeithmal et al. 2009)

Personal characteristics and tourist satisfaction 

Gender and tourist satisfaction 
Huh(2002)studied tourist satisfaction on culture/heritage sites in the Virginia historic 
Triangle. The results indicated significant difference in the overall satisfaction of the gender.
In the same sense, Ozturk & Hancer (2008) explored tourist satisfaction towards Kizkalesi, 
Turkey and found significant difference in the overall satisfaction of tourists with different
gender.
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H1: Satisfaction level towards tourism in Champasak province is different between Thai 
tourists with different gender.

Age and tourist satisfaction 
Kristina, Mellina and Aballe (2013)studied the satisfaction of tourists in Davao del Sur. The 
result showed that tourists with different age has different satisfaction the level. The result 
was consistent with the study of Rafat (2012).
H2:Satisfaction level towards tourism in Champasak province is different among Thai 
tourists with different Age.
Education and tourist satisfaction 
Some studies indicated the tourists who had different educational level reported different 
satisfaction level. The study of  Kristina, Mellina & Aballe (2013)in Davao del Sur indicated 
that the satisfaction level on tourist  destinations was significantly different among tourists 
with different education. The results was supported by the study of Rafat (2012)which 
analysed factors that influenced Tourist Satisfaction and found the significant difference in 
the overall satisfaction of the tourists who had different education level. 
H3: Satisfaction level towards tourism in Champasak province is different among Thai 
tourists with different Education level.
Income and tourist satisfaction 
Previous studies revealed  the influence of income on tourist satisfaction . The studies done 
by Ozturk & Hancer (2008) and Rafat (2012)found  the similar results. They found that 
tourists with different income held different satisfaction on the vacation destination they 
visited.
H4: Satisfaction level towards tourism in Champasak province is different among Thai 
tourists with different Income.
Satisfaction and Loyalty
The relationship between tourist satisfaction and destination loyalty was found in several 
literatures.   Valle et al. (2006) analysed  tourist satisfaction and destination 
loyalty using structural and categorical analysis.The finding showed a high and statistically 
significant loading between the two constructs. This implied that satisfaction has a positive 
influence on the tourist loyalty intention.The study was supported  by the study of Ali and
Ghani (2011) which analysed a structural model of destination image, Tourist’ Satisfaction 
and destination Loyalty. The result indicated that there is a positive significant relationship 
between destination Image and satisfaction; and satisfaction and destination loyalty. 
According to the above findings, the research hypothesis is developed as followed:
H5: There is positive correlation between Thai tourists’ satisfaction level and  destination 
loyalty level

Figure 2: Conceptual Model 

Personal Factors
1. Gender
2. Age
3. Education
4. Income

The satisfaction of tourists to travel in 
Champasak province.

1. Tourism resources 

2. Atmosphere 

3. Price of tourism  
4. Meeting with other tourists 

5. Local culture and tradition 

6. Tourist Attractions. 
7. Tour guide 

Loyalty 
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Methodology

The study is survey method by nature. The population of this study was Thai Tourists who 
visited Champasak Province, Lao PDR. The self -administered questionnaire was employed 
as data collection method. The questionnaire development was done through studying of 
related concepts, theories, previous studies in order to define scope of research and 
structure of questionnaire. The survey questionnaire was divided into 4 parts as follows:

Part 1: Personal factors of the respondents which consisted of gender, age, marital status, 
level of education, occupation , average monthly income. Checklist - type questions were 
applied for this part.

Part 2: Behavior of Thai tourists travelling to Champasak Province which consisted of travel
behavior characteristics, accommodation type, kind of food and souvenir bought during 
visiting  Champasak . Checklist - type questions were also applied for this part.

Part 3: Satisfaction of Thai tourists towards Champasak Province which consisted of
satisfaction on several tourism products and facilities dimensions including transportation, 
tourist attraction, information, tourism service and guide, facilities and security. Satisfaction 
was measured by 26 items that were drawn on the most relevant tourism literature 
applicable to Champasak destination. Each item was measured on a 5-point Likert-type 
scale (1 = very dissatisfied and 5 = very satisfied).

Part 4: Loyalty of Thai tourists toward tourism of Champasak povince. Loyalty was measured 
by 4 items. Each item was measured on a 5-point Likert scale (1 =strongly disagree and 5 = 
strongly agree).

The developed questionnaire was checked by an expert for validity of the instrument. A pilot 
test was conducted to test the internal consistency of the questionnaire items.The first draft 
of the survey instrument was distributed to 30 randomly selected visitors who visited 
Champasak province in January 2015. A reliability analysis (Cronbach’s alpha) was 
performed for “tourist satisfaction” and “destination loyalty” resulting in a high alpha of 0.866
and 0.897, respectively. An alpha of 0.7 or above is classified as a very good indication of 
reliability (Zikmund et al, 2013).

A sample of 400 Thai tourists was drawn using convenient sampling method between April
and June 2015. Sample size calculation was simply based on the formula from the sample 
size table. Given the error at 5 percents and the population size is more than 500,000 
tourists (estimated from the previous year), the sample size is 400 tourists. Data was 
collected by the researcher from Thai tourists who stayed in major hotels in Pakse areas
(250 sets of questionnaire) and by the assistance of tour guides (150 set of questionnaire).
All questionnaires were returned and usable. Data were analyzed using relevant statistics 
including frequency, mean score, standard variance, t-test, F test and Correlation.

An exploratory factor analysis with varimax rotation was performed to determine the 
underlying dimensionality of “Tourist Satisfaction” by analyzing patterns of correlations 
among the 26 satisfaction attributes. Items with loadings lower than .4 and with loadings 
higher than .4 on more than one factor were eliminated. Using a range of cut-off criteria such 
as eigenvalues, item communalities, and factor loadings, a seven-factor solution, with 25
variables being retained, was chosen representing approximately 66.6% of the total variance. 
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The seven factors were labeled based on the core variables that constituted them: Tourism 
Products, Atmosphere, Tourism facilities and price, Meeting other tourists, Local culture,
Tourist attraction, Tour guide. Seven composite variables were created and used as 
indicators for the latent construct “tourist satisfaction” in the subsequent analysis.

Results
Respondent characteristics
The findings revealed that more than 50% of the respondents were male (53%). Majority of
the respondents (72.8%) were aged more than 40 years, with married status (56.3%) and 
bachelor or higher degree of education (57 %). Majority of the respondents’ occupation was 
government officer (49.8%). Most of the respondents had annual household income which 
was above 15,000 baht (86%). See Table 3.

Table 3: Personal Characteristics
Attributes Distribution of Answers
1. Gender Female: 46.3%; male: 53.7%
2. Age 20 or less: 1.8%; 21 – 30: 8.8%;  31 – 40: 16.8%;  41 – 50:22.3%; 51 

– 60:42.3%;  more than 60: 8.2%
3. Marital Status Divorce/separate: 8.2%; Married: 56.3%;Single: 35.5%
4. Education Master: 14.2%; Diplomat: 13.0%; Bachelor: 42.8%
5. Occupation Government Officer: 49.8%; Business Owner: 9.5%; State enterprise 

employee: 4.3%;                Company employee: 16.8%; student:
6.5%; retired/unemployed: 8.0%; others: 5.2%

6. Income No income: 5%; 5,000-10,000 Baht: 2.8%; 10,001-15,000 Baht: 6.3%; 
15,001-20,000 Bath: 26.8%;           20,001-25,000 Baht:23%; More 
than 25,000 Baht: 36.2%

Travel Behavior

Most of the respondents  (83.7%) were first-time visitors of Champasak province.  The 
majority (88%) of the respondentswas travelling with the group tour and by bus. Most of 
them (75%) spent two days for travelling in Champasak. The majority of the respondents 
(85%) obtained  tourism information about Champassak province from the recommendations 
of friends. All of them stayed in the hotel during travelling in Champasak. The top three 
favorite tourist attractions including Phasuam water fall (99.3%), Tat yeuang water fall
(85.3%) and Khonephapheang water fall (73.3%) respectively. During travelling in 
Champasak, the majority of respondents (86%) dinned at the hotel and the most popular
food quoted by most of the respondents (82.5%) was local lao food. Less than 50% of the 
respondents bought local products as souvenirs back home (41.3%). 

Thai tourists’ satisfaction

Table 4 summaries the mean score and standard deviation of Thai tourist satisfaction factors 
and Table 4 presents the mean score and standard deviation of all the variables in the 
measurement model.

It was found that the factors of satisfaction including atmosphere, local culture, tourist 
attraction, and tour guide  were perceived high level  among Thai tourists as mean score 
were 4.24, 4.03, 4.07 and 4.19 respectively. However tourism products and facilities was 
obviously perceived lowest score (mean score = 3.06) among all satisfaction factors. 
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Table 4:Summary of Tourist Satisfaction level

Factor Mean Std. Deviation 
Tourism Products and 
Facilities 

3.06 0.65

Atmosphere 4.24 0.47
Tourism component and  
price

3.94 0.52

Meeting othertourists 3.70 0.78 
Local culture 4.03 0.66 
Tourist attraction 4.07 0.52
Tour guide 4.19 0.64

Having a close look at 1st Factor- Tourism Products which had lowest performance as 
showed in Table 5, it is obvious that 4 satisfaction variables of all 9 variables were perceived 
by Thai tourists as low level (mean scores below 3). These variables included cleanliness & 
Hygiene(mean = 2.81); cultural activities(mean = 2.60); night life(mean= 2.94); facilities for 
children and elders(mean = 2.50).

Thai Tourist Loyalty
Table 6 presents all the items that constituted the loyalty construct in this study.  The 
findings indicated the average mean score of  that adhere to each of the four loyalty was 
relatively high (mean = 3.79).  The mean score of two items – “Will recommend to others to 
visit Champasak”and “Will encourage others to visit Champasak” were reported very high 
(4,28 and 4.19 respectively). However the low mean score (2.78) was reported in the item –
“Will encourage others to visit Champasak”. The findings implied that Thai tourists have 
highly intentional loyalty and are willing to recommend and encourage others to visit 
Champasak. However they are hesitating to re-visit Champasak in the near future. 

Table 6 Descriptive statistics of Thai Tourist loyalty towards Champasak

Loyalty S.D.

Will visit Champasak again 
in the future 

3.89 0.982
Will visit Champasak again 
in the next two years 2.78 1.248
Will recommend to others to 
visit Champasak 4.28 0.772
Will encourage others to 
visit Champasak 4.19 0.811

Average 3.79 0.953
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Table 45 Descriptive Analysis of Tourist Satisfaction towards Tourism in Champasak

1st Factor :Tourism Products 2nd Factor: Atmosphere  3rd Factor: Tourism 
facilities and price

4th Factor: Meeting 
othertourists

5th Factor: Local culture 6th Factor:  Tourist 
attraction

7th Factor - Tour guide

Attributes mea
n

S.D Attributes mea
n

S.D Attribu
tes

mea
n

S.D Attribut
es

mea
n

S.D Attribute
s

mea
n

S.D Attribute
s

mea
n

S.D Attribute
s

mea
n

S.D

Cleanliness 
& Hygiene

2.81 1.00 Climate 4.26 0.74 Accom
modati
on

4.0
7

0.69 Meetin
g other 
tourists

3.70 0.7
8

Local 
food 

4.0
4

0.6
9

Tourist 
attractio
ns

4.6
3

0.6
1

Tour 
guide

4.19 0.6
4

Historical 
Sites

3.08 1.01 Landscap
e

4.41 0.62 Reaso
nable 
price

3.9
1

0.75 Local 
tradition 

4.1
1

0.6
8

Conveni
ence to 
tourist 
attractio
ns

3.8
9

0.7
1

Cultural 
activities

2.60 1.06 Quiet and 
peaceful

4.33 0.66 Cheap 
tourist 
attracti
on

3.6
6

0.74

Night life 2.94 0.97 Safety 4.30 0.65 Tour 
Packa
ge

4.1
8

0.66

Facilities for 
Children 
and elders

2.50 1.12 Amazing 
old town

3.81 0.77

Easy to 
information 
access

3.98 0.74 Nature 
touch 

4.36 0.63

Souvenir 
shops

3.29 0.80

Museum 3.57 0.75

Handicraft 3.85 0.98

Average 3.06 0.65 Average 4.24 0.47 Avera
ge

3.94 0.52 Averag
e

3.70 0.78 Average 4.03 0.66 Average 4.03 0.66 Average 4.19 0.6
4
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Hypothesis testing results

It was found that no significant difference in overall satisfaction level was found between 
Thai tourists with different gender and education level (Hypothesis 1 and 3). The findings 
suggests that Thai tourists with different gender and education level are homogenous in 
satisfaction towards tourism in Champasak. 

However the results revealed that tourist satisfaction was different based on Thai tourists’ 
demographic characteristics, specifically, age and income level (Hypothesis 2 and 4). 

Multiple groups analysis assessed the potential differences in the overall satisfaction level 
among Thai tourist with different ages. The analysis indicated that the young Thai tourists (< 
21 years old group and 21-30 years old group) were significantly satisfied with tourism in 
Champasak less than the middle age Thai tourists (31-40 years old group and 41-50 years 
old grup). However the middle age Thai tourists had significantly lower score of overall 
satisfaction level than the senior Thai tourists (51-60 years old group and 61-70 years old 
group). Therefore it can be concluded from the findings that the older Thai tourists are more 
satisfied with tourism in Champasak than the younger Thai tourists.  See Table 6.

The Thai tourists with least income (less than 5,000 baht group) had significantly lower 
satisfaction level than those who had less and moderate income (5,001 – 10,000 baht group, 
10,001- 15,000 baht group, 15,001-20,000 baht group and 20,001 -25,000 baht group). 
However the less and moderate Thai tourists had lower score of satisfaction than the high 
income Thai tourists (> 25,000 baht). The findings suggests that higher income Thai tourists 
are more satisfied on tourism in Champasak. See Table 7 for more details.

Table 7 Hypothesis testing results 

Satisfaction
Variable Categories N Mean S.D Sig LSD
Gender

Male 185 3.80 .415 0.199
Female 215 3.74 .409

Age
1. 20 or less 7 3.35 .386 0.000* 1=2 < 3= 4 < 5=6

2. 21-30 35 3.44 .327

3. 31-40 67 3.72 .462

4. 41-50 89 3.74 .374

5. 51-60 169 3.85 .368

6. 61-70 33 3.96 .443
Education 

0.4481. High School 8 3.71 .493

2. Diploma 44 3.68 .408
3. Bachelor 

deg
ree

291 3.78 .413

4. Master 
deg
ree

57 3.79 .399

Income

0.000*
1<2=3=4=5<6

1. Less 
500
0ba
ht 20 3.42

.340

2. 5000-10,000 11 3.75 .503
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3. 10,001-
15,0
00 25 3.75

.406

4. 15.001-
20,0
00 107 3.71

.447

5. 20,001-
25,0
00 92 3.75

.382

6. More than 
25,0
00 145 3.88

.373

Regarding to hypothesis 5, the result showed that there were significantly positive 
relationship between satisfaction level and all loyalty variables. The Table 8 shows the 
significant but weak positive correlation coefficient between satisfaction and all loyalty 
variables (0.183, 0.227, 0.155, and 0.238 respectively). The findings suggests that the 
satisfaction had a small effect to destination loyalty in case of Champasak. 

Table 8 Relationship between satisfaction and destination loyalty 

Loyalty Satisfaction 
Factors

r P
Will visit Champasak again 
in the future 

0.183** 0.000
Will visit Champasak again 
in the next two years 0.227** 0.000
Will recommend to others to 
visit Champasak 0.155** 0.002
Will encourage others to 
visit Champasak 0.238** 0.000

Conclusion and Recommendation
Previous studies have found that tourists’ previous experiences affected tourist satisfaction, 
and destination loyalty. Champasak province is one of the popular  tourist destination in Lao 
PDR where has attracted a large number of Thai tourist. However, few studies have looked 
into the traveling behavior, satisfaction, and destination loyalty of Thai tourists who visited 
the Champasak area.  The objectives of the study were to study travelling behavior, 
satisfaction, and loyalty of Thai tourists towards Champasak province; to compare the 
satisfaction between/among tourists with different characteristics; and to investigate the 
relationship between the satisfaction and the destination loyalty.

Findings reported are likely to contribute to theoretical understanding of the tourist
satisfaction across personal characteristics. Results confirmed tourist satisfaction was
different based on tourists’ demographic characteristics, specifically, age and income level 
which supported the previous studies done by Ozturk & Hancer (2008), Rafat (2012) and 
Kristina et al. (2013).  However, the findings did not supported the previous 
studies found that tourist satisfaction was different between tourists who had different gender 
and education (Huh, 2002;  Ozturk & Hancer, 2008; Kristina et al., 2013).  In 
addition, the finding confirmed the relationship between satisfaction and loyalty as found in 
the previous research (Valle, et al..,2006; Ali and Ghani, 2011 ).
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The findings also have some managerial implications for Champasak tourism authority. 
Tourism authority should keep up standard of tourism facilities (accommodation, tour 
package, tour guide) and improve tourism products especially facilities for children and 
elder, cultural activities, cleanliness and hygiene which were reported low score in 
satisfaction level. They should communicate and promote Champasak to high and moderate 
income Thai tourists as they reported high score in satisfaction level especially in the 
following factors including  atmosphere  (Landscape, nature touch, quiet and peaceful, 
safety, climate, amazing old town), local culture (local food and local culture), and tourist 
attractions and their convenience to access. In addition. the middle age and senior tourists 
should be focused as main target market as they reported high score in satisfaction level. 

The research has some limitations. Firstly, as the data collection was done in April-May 
period, the findings can not be appropriately generalized the Thai tourist population as 
Champasak is all year round destination. Secondly,  the finding showed the weak correlation 
between satisfaction and loyalty (r = 2.5 in average) which means the satisfaction could not 
explain much the loyalty.  Since only satisfaction was only precedence in this study, the
other precedence variables should be added for the further studies to gain more 
understanding of destination loyalty. 
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Financial integration and the global financial and economic 
crisis1 

Veronika PIOVARČIOVÁ2  

Andrej PIOVARČI3  

Abstract:  
     Financial integration brings many positive benefits, but of course, in parallel the risks are 
increasing. As benefits of financial integration are usually considered higher investment 
returns, higher accumulation of investment capital and its efficient allocation, it is easier to 
raise capital for large companies as well as for small and medium-sized enterprises, for 
example through venture capital funds, needs of households are financed easier, there is risk 
sharing and diversification. The aim of the paper is to analyze processes in financial and 
capital markets in the face of different approaches and views on the causes of the global 
crisis and to outline the necessary system changes. 

     When examining the financial integration, there is a need to analyze the process of 
modifying the financial and capital markets caused by the globalization processes. Generally 
it is assumed that financial markets are conveyors of globalization, the globalization trends 
emerge significantly through financial and capital markets as a first instance. It is a 
multidimensional process, which results in a close interconnection of financial markets in the 
organization of the market and its infrastructure, as well as in the area of rules and 
regulations, in the area of pricing, transactions and market models. These processes cause 
the financial markets to complete their transition from segmentation to full integration. 
Financial integration and globalization support the trend of efficient allocation of resources 
and accelerate sustainable economic growth. On the other hand, integrated and globalized 
financial and capital markets create a number of risks that have global dimensions - the 
spread of financial contagion and financial crisis. It is logical that financial integration leads to 
increased levels of risk and their transfer from local markets into the integrated whole. For 
financial markets, the existence of risk is a typical characteristics. However, here are the 
risks different - they are related to the transmission of shocks. Closer interconnectedness of 
markets increases the likelihood that development in one market affects the situation in other 
markets and the financial crisis may become a global crisis. 

     The global financial crisis has prompted widespread debate among economists, 
politicians, but also historians, sociologists and the general public. The global financial crisis, 
its systemic nature, weakened the ability of economies to respond flexibly to new challenges. 
Increasing geopolitical tensions and problems in the social sector indicate that governments 
have a problem to deal with global challenges. It shows that economic growth does not 
automatically lead to improving of the quality of life and does not induce the necessary 
adaptation of social relations and values, as we might assume. Tendencies are rather the 
opposite, which evokes the necessity of system changes. It will become a necessity at a 
national level to change the approach to the functions of the market, state, public sector, the 
diversity of forms of ownership, a genuine civil - democratic society in terms of historical 
traditions and specific conditions of each country. At the transnational level obviously 
increases the role and status of various supranational bodies and institutions, while the 
importance of ensuring common legislative solutions to many new questions as to ensure 

                                                           
1 This article was supported by the Grant Agency VEGA, Project Nr. 1/0409/14 “Development trends 
of comparative economic systems". 
2 Ekonomická univerzita v Bratislave, Dolnozemská cesta 1, Bratislava. Slovak Republic. e-mail: 
veronika.piovarciova@euba.sk 
3 School of Management in Trenčín, Panonská cesta 17, Bratislava, Slovak Republic. Email: 
apiovarci@vsm.sk 
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legal certainty, protection of personal data, intellectual property protection, etc. will grow. As 
well as improvement of the fight against corruption, lobbying, moral hazard, reduction of 
barriers to free access to information in order to strengthen moral and ethical aspects of 
decision-making. 

Key words:  

Financial integration, financial and capital markets, global financial crisis, systemic changes. 

 

Introduction  

      Globalization as "an inevitable process supported by the development of global 
communication systems, global transportation systems and barrier-free transfers of capital 
around the world and the creation of networks"4 is considered as one of the main factors 
determining the character of the global crisis. The result of it are more open economies, 
more interconnected and interdependent economies. Over the last fifty years the volume of 
trade has grown much faster than the GDP volume. In addition to globalization of production 
and trade, there have also occurred the globalization of international capital markets. Mainly 
due to the liberalization both in developed and in developing countries, global financial 
networks evolved and countries became increasingly open in terms of financial flows. 
Globalization affects business, financial, technological, but also political, social, cultural 
processes. M. Šikula (2013) speaks of hyperglobalization or uncontrolled globalization, 
where particularly serious part became financialization and institutionalization of moral 
hazards5. Developing countries are undergoing major changes and their global power grows. 
While the G7 countries grew in the 1990s on average about 2% per year, Asian countries 
7%, and China growth was at up to 11%. In 2013, for the first time the share of developing 
countries on the total world output exceeds the share of developed countries. However, the 
reaction of individual economic subjects, individual national economies as well as 
supranational institutions to these significant changes, is not always adequate. As reported 
by J. Fárek (2013) present development leads towards a distinctly multipolar world that is 
strongly marked by ideological diversity, the diversity of government support and regulatory 
frameworks, and this means demanding requirements for businesses in terms of their 
flexibility and ability to adapt.6      

      Globalization is not only bringing together companies, regions and countries, but at the 
same time, in a certain way causes their separation, individualisation and new risks. The 
World Economic Forum in its latest report points to global risks, their interconnectedness and 
their systemic nature.7 The report defines global risks in several categories such as: fiscal 
crises in major economies, high structural unemployment (or underemployment), lack of 
water, significant pension differences, failure in handling the climate change, extreme 
weather, failure of global governance, food crisis, failure of major financial mechanisms and 
institutions, political and social instability in several regions of the world. Global risks require 
global solutions. The de Larosière Report (2009) speaks of reshaping globalization, 
highlights the need to establish a global set of rules for the financial markets, coordinated 
assistance to developing and transition countries, considerate approach to the environment.8 

                                                           
4 In OBADI, S. M. a kol. 2013. Vývoj a perspektívy svetovej ekonomiky: Hľadanie možných ciest  

oživenia v čase pretrvávajúcej krízy dôvery. [Development and prospects of the world economy: the 
search for possible ways of recovery at a time of persistent crisis of confidence]. Bratislava: VEDA. 
P. 337 

5 ŠIKULA, M. 2013. Mnohorozmernosť globálnej krízy – Výzva k obsahovej a metodologickej inovácii 
ekonomickej vedy. [Multidimensionality of the global crisis - Call for the content and methodological 
innovation of economic science]. In Ekonomická teória a ekonomická realita. p. 8.  

6 Fárek, J. 2013. Nárys soudobých trendu a výzev ekonomické globalizace. [Delineation of 
contemporary trends and challenges of economic globalization].Conference proceedings. p. 48.  

7 WORLD ECONOMIC FORUM. 2014. Global risks 2014. s. 13. 
8 DE LAROSIERE, J. 2009. The high-level group on financial supervision in the EU. (online). Brusels:  
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     The global financial and economic crisis with their economic and social consequences 
manifested worldwide. In determining its causes and consequences are given three 
interconnected trends that characterize the evolution of capitalism since the 1980s and are 
closely linked to globalization. This is a deceleration in economic growth and simultaneously 
increase of the size of the financial sector, the process of financialization of the capital 
accumulation and a global increase in the number (and power) of transnational corporations. 
Since we are facing systemic and interconnected problems, we believe that to handle the 
causes of the crisis is necessary to use qualitative and systemic measures. 

 
Real economy versus financial sector 
 
     The development of the economic growth rate in the world, over a longer period, shows 
range from two to four percent, and it cannot be said that it is an increasing or decreasing 
trend. In Figure 1, which shows the GDP growth rate from 1970 to 2011 we see that the 
growing tendency have especially low income (developing) countries, while high-income 
(developed) economies have relatively constant and lower growth. 
 
 
Figure 1   GDP growth rate from 1970 to 2011 (%) 
 

 
Source: OECD; https://data.oecd.org/ 
 
      
      At the same time we can observe that the stagnation in the production of goods and 
services is offset by the boom in the financial sector. It is obvious that if investment 
opportunities in a real economy do not expand at a sufficient pace, capital is looking for more 
profitable opportunities that the financial sector in the age of globalization is able to offer. 
This phenomenon in economic theory is named as financialization of the economy.9  Foster 
and Magdoff (2009) characterize it as a shift of the center of gravity of the economy from 
productive sectors to financial sectors. The increase in the size of the financial sector has 
been most visible in the United States, where from the majority of derivative financial 
instruments in the current crisis transferred to other parts of the world. According to the 
Bureau of Economic Analysis, profits of the financial sector in the USA in the period 1970-
1988 represented less than 20% of total domestic corporate profits, later it was more than 
20%, and in the period from 2001 to 2005 these profits exceeded 30%. In 2012, the profits of 
the financial sector accounted for 27% of domestic corporate profits.10 This trend is typical 

                                                                                                                                                                                     
   Report, s. 59-67. 
9 The term financialization of the economy was used originally by K. Phillips, in his work Arrogant 
Capital. New York. 1994. 
10 Bureau of Economic Analysis: National Income and Product Accounts, Table 6.16: Corporate profits 
with inventory valuation adjustment excluding rest of the world. 
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not only for the USA but for the entire global financial sector. While in 1965 the profits of the 
financial sector accounted for 15% of GDP and profits of the manufacturing sector 50%, in 
2005, the proportion of profits of the financial sector was at 40% of GDP and the share of 
profits of the manufacturing sector fell to 12% of GDP.11 
      Figure 2 shows the development of following sectors: financial intermediation, real estate, 
renting and business activities. There is a growing trend and we see acceleration of growth in 
these sectors especially after 1995. The EU data are available only since 1995. 
 
 
Figure 2   Financial intermediation, real estate sector, renting and business activities 
              (mil. USD, current prices) 
 

 
Source: OECD; https://data.oecd.org/ 
 
    
        According to Foster and Magdoff was stagnation in the manufacturing sector, together 
with the assumption of growth in asset prices among the many causes of long-term financial 
explosion. The system became dependent on financial bubbles. They assume that only 
because of the increase in debt and speculations that are characteristic of developed market 
economies since the 1960s, these economies managed to alleviate the persistent tendency 
to stagnation. Financial expansion enabled this process, which would otherwise run into its 
limits much earlier. That brought rising indebtedness of the financial institutions and the 
household sector, to the extent that both sectors were very vulnerable in the event that the 
value of their investment even if only slightly decreased. 
      Due to extreme interdependence, when a decision of one institution can significantly 
affect many other institutions, the problem of negative externalities becomes more serious in 
the financial sector. The bankruptcy of one institution can cause panic throughout the whole 
financial sector. During the pre-crisis expansion, which brought the increased use of financial 
derivatives, the bankers did not think over how dangerous these financial instruments may 
be for the rest of the world. Unlike the real sector, problem is not that one big company may 
have too much influence and set the prices. But that one company or a small group of related 
companies, through the bankruptcy could cause the collapse of the economy. 
 
 
Transnational corporations versus national economies and states 
 
      Since the mid-1960s there is a significant increase in the number of mergers and 
acquisitions, the formation of transnational, or multinational companies. Trasnational 

                                                           
11 ŠIKULA, M. 2009. Kritická miera rozporov civilizácie a globálna ekonomická kríza. [Critical mass of 
contradictions of civilization and the global economic crisis]. In Ekonomický  časopis. roč. 57, No. 8, 
pp. 741-742.  
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corporations (TNC) in most economies are becoming a decisive factor for the dynamic of the 
economic growth. Along with subcontractors they represent a crucial part of the generated 
profits, exports, and also determine the involvement of national economy into the global 
economy.12 Stanek (2010) notes that about 90% of world trade in goods and services is 
carried out by several thousand transnational corporations. TNCs make up 80-90% of export 
of national economies. 
      TNCs have influence over the integrity of states. This is caused by separation of 
economic processes from state territories. At the same time there is a rising overlap of the 
TNCs power with national power and power of international global institutions. TNCs possess 
great power, flexibility and virtually global mobility. There is a risk for individual governments 
- risk of a possible loss of control over TNCs. The state has an irreplaceable role in the 
economy. Its role is to oversee, control and regulate, whether in financial, banking or 
corporate sector, in order to develop a good, appropriate and motivating environment, and 
has the role also in the redistribution of income and creation of a stable society. 
      The growth of multinational corporations and the increase of their power over the national 
economies, as Soros (2002) writes, means that the effort of countries to attract capital also 
significantly limits their possibility to tax or regulate these TNCs, and that leads to huge tax 
losses of states and, of course, indirectly encourages the tax evasion and tax optimization in 
the local commercial sector as well. Tax havens and their boom in recent decades are proof 
of this. It is informally estimated that in secret accounts there is 30,000 billion dollars, which 
represents half of the world GDP. These funds are missing, this is felt by developed 
countries and their citizens, and these countries are increasingly forced to rise their national 
debt. 
 
 
Conclusion 
 
     The global financial crisis has set mirror to functioning of financial markets in today's 
globalized world, made visible both positive and negative effects of these markets on the real 
economy, on the quality of economic growth. The crisis has revealed in full the fact that the 
pace at which globalization processes were implemented in the financial and capital markets 
was significantly faster than the pace of adaptation of regulatory system (on the level of 
specific markets, as well as within the whole economy) at national and international level, 
and this refers not only to the regulation of financial markets. The strength and scope of the 
crisis serves as an evidence that the existing regulatory system failed to respond flexibly to 
changes in an ever more innovative global financial sector. Financial markets absorb ahead 
all the changes that are happening in the real economy. We believe that this is not just about 
creating new rules in the financial market segment, but solutions and new mechanisms of 
functioning of the globalized economy and society in all its segments are needed. In our 
opinion, systemic changes have to focus at least on these areas of the economy: 
 

1. Reform of international financial institutions, which is necessary due to changes in the 
financial system. 

2. Creation of global regulatory authorities related to financial and capital markets, as 
large financial and international corporations are doing business globally and also 
positive and negative effects of their activities are transmitted globally. 

3. Need for structural adjustments of economies to address in particular unfavorable 
combination of low saving rates and rising indebtness. 

                                                           
12 STANĚK, P. 2010. Globálna kríza: Hrozba alebo výzva? [Global Crisis: Threat or Challenge]. 
Bratislava: Sprintvfra. Edícia Economics, p. 130.  
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4. Focus attention and resources on development of new technologies to address 
energy and food security due to climate change, declining amount of raw materials 
and demographic changes. 
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Abstract:

We analyse the political economy of capping of direct payments in Slovakia as well as 
in other Member States. Capping of direct payments would affect about 500 farms if 
salaries and social security payments are not considered and around 50 farms if 
salaries and social security payments are considered. Capped farms differ from farms 
that are not affected by the capping measure. Large farms affected by the measure of 
capping are politically the most influential ones. For that reason capping was not 
supported by the Slovak government in the negotiation process and Slovakia opted for 
redistributive payment which has smaller impact on large farms in Slovakia.

Key words:

CAP, capping, political economy, Slovakia

Introduction

On 24 September 2013, the Council of the EU Ministers of Agriculture and the 
European Parliament (EP) finally thrashed up the political agreement on the Common 
Agricultural Policy (CAP) for the period 2014 to 2020. The reformed CAP was the 
outcome of the lengthy negotiations involving Member States, the Commission, and 
different stakeholders including farmers, taxpayers, environmentalists, and others. 

Many controversial issues were overcome during negotiations and final accord 
contains significant trade offs as preferences of Member States differ on many 
dimensions of agricultural policy. Harmonization of direct payments between farms in 
the country as well as between the countries or greening belonged among the most 
contentious topics. Capping of direct payments was especially an important issue for 
countries with large farms, like Slovakia, the Czech Republic or Germany and these 
countries were strongest opponents of policies that would discriminate against the 
large farms.

It was not the first attempt to limit direct payments to large farms by the CAP. 
MacSharry reform tried to gradually reduce compensatory payments for large farms but 
the proposal did not pass in the Council. Reduction of 5% for all farms receiving more 

1 Faculty of Economics and Management, Slovak University of Agriculture in Nitra.
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than €5,000 was implemented in 2005 and it became known as modulation. The 
Commission within the Health Check in 2008 proposed additional cuts in direct 
payments for large farms. However, the coalition of countries with large farms opposed 
it and smaller increase in modulation rates was agreed upon from 2009 onwards. 

There are several reasons why policy-makers try to reduce CAP payments to large 
farms. First, taxpayers as well as policy-makers consider it fair to transfer income from 
large to smaller farms (Downs, 1957, Swinnen and de Gorter, 1992, Pokrivcak et al, 
2007). Second, reduced payments from large farms are transferred to the second pillar 
of the CAP where they are used for rural development and provision of public goods.

The opinion against support of large “industrial” farms propped up extensively in the 
public debate leading up to the recent CAP reform. Capping of payments to large farms 
would lead to fairer distribution of support and as a way to promote provision of public 
goods like rural development. The “upper ceiling for direct payments received by large 
individual farms ("capping") should be considered to improve the distribution of 
payments between farmers”, but in order not to penalize farms with high employment 
levels, salaries and social security payments were to be deducted from the basic 
payment before being capped (European Commission, 2010b).

European Commission proposed:

Progressive reduction and capping of the payment

1. The amount of direct payments to be granted to a farmer under this Regulation in a 
given calendar year shall be reduced as follows:
– by 20 % for the tranche of more than EUR 150 000 and up to EUR 200 000;
– by 40 % for the tranche of more than EUR 200 000 and up to EUR 250 000;
– by 70 % for the tranche of more than EUR 250 000 and up to EUR 300 000;
– by 100 % for the tranche of more than EUR 300 000.

2. The amount referred to in paragraph 1 shall be calculated by subtracting the salaries 
effectively paid and declared by the farmer in the previous year, including taxes and 
social contributions related to employment, from the total amount of direct payments 
initially due to the farmer without taking into account the payments to be granted 
pursuant to Chapter 2 of Title III of this Regulation.

3. Member States shall ensure that no payment is made to farmers for whom it is 
established that, as from the date of publication of the Commission proposal for this 
Regulation, they artificially created the conditions to avoid the effects of this Article” 
(European Commission 2011a).

Accompanying the 2011 regulation proposal, an impact assessment estimated the 
consequences of three different CAP scenarios on European agriculture (European 
Commission, 2011b). Following this assessment and depending on the option chosen 
with regard to implementation of the CAP, capping would release between €278mn and 
€835mn for the EU27, equivalent to 0.6% and 1.9% of the total amount of direct 
payments at EU level respectively. This was much less than the amount resulting from 
modulation (around €3bn in 2013).
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Consequences for Member States would be heterogeneous, even though moderate 
(Table 1). Whereas most countries would be hardly affected, amounts capped in 
Bulgaria and the United Kingdom would be non-negligible (9.8% and 5.2% 
respectively) and their impacts on farm incomes limited but not neutral. Some Member 
States would not be affected at all, namely Belgium, Cyprus, Ireland, Luxembourg, 
Malta, Austria, Finland, Slovenia, France and others only marginally like Italy, Poland 
and Portugal.

Table 1. Consequences of capping and degressivity on EU Member States 
(scenario “MFF distribution key 1a”)

Share of amounts 
capped in total 
Pillar 1 payments

% of change of 2020 
income in 
comparison with a 
no capping situation

Bulgaria 9.8% -3.8%
United Kingdom 5.2% -2.0%
Greece 4.0% -1.1%
Slovakia 3.1% -1.6%
Romania 2.9% -0.9%
Hungary 2.6% -1.0%
Spain 1.5% -0.3%
Czech Republic, Lithuania 0.4% -0.2%
Germany 0.2% -0.1%
Denmark 0.2% 0.0%
Italy, Poland, Portugal 0.1% 0.0%
Belgium, Cyprus, France, Estonia, 
Ireland, Luxemburg, Latvia, Malta, 
Netherlands, Austria, Finland, 
Sweden, Slovenia

0.0% 0.0%

EU-27 1.3% -0.4%

Source: European Commission, 2011c.

The different impacts of capping and degressivity would be caused by the differing 
farming structures and labour costs of the Member States. For instance in some of the 
New Member States (NMS), the farm structures inherited from the socialist era are 
dominated by large scale units.2 However as salaries and wages levels are relatively 
low these countries would have been the most affected by capping and degressivity 
believing the EC’s impact assessment.

Expected impacts of capping in Slovakia

Slovakia joined the EU in 2004 and decided to implement the Single Area Payment 
Scheme (SAPS). The SAPS is a flat rate area-based payment. The level of direct 

2 NMS defines Member States entering the EU in 2004: Poland, Czech Republic, Slovakia, Hungary, 
Slovenia, Lithuania, Estonia, Latvia, Cyprus and Malta plus Romania and Bulgaria (entry in the EU: 
2007).
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payments applied in Central and Eastern European Countries (CEECs) was initially set 
at 25% of the EU-15 average direct payment level.3 This level was progressively 
increased to 100% of the EU-15 level by year 2014. The CEECs had an option to top-
up SAPS payment from their national budget with a Complementary National Direct 
Payments (CNDP). In Slovakia CNDP were mostly coupled payments while SAPS 
payments were fully decoupled. Direct payments per hectare of agricultural land (SAPS 
and CNDP together), however, were still lower in CEECs than in the EU-15 not only 
due to their progressive phasing-in but also due to the application of the historical 
principle whereby direct payments per hectare were determined by yields in a 
reference period. Due to various reasons like inferior technology in CEECs relative to 
EU-15, lower capital intensity as well as less stable economic environment and 
institutions, yields in the historical reference period in CEECs were significantly lower 
than in EU-15 which was then reflected in lower direct payments per hectare in CEECs 
compared to the EU-15.

Currently agricultural structures in Slovakia are strongly dominated by corporate farms 
(joint stock companies, cooperatives and limited liability companies) which are 
generally quite large (Table 2). In 2012, they counted for around 14% of all farms but 
used around 80% of the total utilized agricultural land (UAA). 

Table 2. Distribution of farms receiving direct payments in Slovakia in 2012

Legal form UAA per farm 
(ha)

Share of all 
farms (%)

Share of total 
UAA (%)

Cooperatives 1,254 3.5 37.9
Limited liability companies 414 9.7 35.0
Joint-stock companies 1,254 0.7 7.4
Individual farms 64 29.5 16.5
Non-business, individuals 5 55.7 2.5
Others 77 0.9 0.7
Total 115 100.0 100.0

Source: Agricultural Paying Agency in Slovakia, 2013

This situation is the legacy of the policies applied in the past. The structure of 
agriculture in during the communist period was strongly biased towards large 
cooperative farms, which could be better controlled by the state than many small farms. 
At the beginning of the 1990s private property rights were restored through the 
privatization process in CEECs. Farm restructuring accompanied the privatization
process but the size of the farms remained very large in Slovakia. 

As depicted in Table 1, the Commission proposal on capping would have affected 3.1% 
of direct payments in Slovakia. Out of the 2,275 corporate farms in Slovakia, capping 
would have affected 492 farms if salaries and social security payments were not 
deducted from SAPS (Ministry of Agriculture and Rural Development of Slovakia). If 
salaries and social security payments were deducted, then out of 1,201 corporate 

3 EU-15: MS already part of the European Union before 2004, also called “Old EU Member States”.
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farms in Slovakia for which a complete database on direct payments was at disposal,
capping would have affected 41 farms.

There are significant differences between farms that would have been affected by 
capping in 2012 and those that would have not been affected (Table 3). 

Table 3. Characteristics of farms affected by capping compared to farms not
affected in 2012

Capped Non-capped

Number of Farms 41 1,161

Mean Median Mean Median

UAA (ha) 2,125 1,873 1,071 804

Number of employees 16.42 10.00 28.29 18.00

Assets (€) 3,528,933 2,885,096 2,579,665 1,372,980

Equity (€) 1,453,282 848,493 1,259,623 524,234

Sales (€) 1,417,387 949,848 1,116,351 568,266

Value Added (€) 15,313 -122,499 276,648 93,406

Profit (€) 192,350 28,110 30,463 8,771

AWU per 100 ha 0.52 0.53 5.23 2.03

Sales per ha (€) 718 659 3024 771

Share of animal 
production (%)

26.74 3.41 37.07 26.74

Assets per ha (€) 1,854 1,323 6,133 1,619

Investment subsidies 
in the 4 previous 
years per assets in %

7.01 0.48 6.72 0.67

Return on equity in % 24.93 14.7 22.53 2.87

Owners per 100 ha 0.11 0.09 6.14 0.75

Number of owners 1.98 1 58.72 3

Note: AWU: Annual Working Units.
Source: own calculations based on data from the Information Letters of the MoARD 
Slovakia (2012).

Farms that would be affected by capping cultivate a much larger area, have higher 
assets, equity, sales, and profits, but have fewer employees and make a lower value 
added as well as lower sales per hectare compared to farm that would not be. Farms 
potentially affected by capping in Slovakia have large size, small number of workers 
and owners and specialize mostly in cereals or oilseed with very limited animal 
production.
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A consensus against capping in Slovakia

Equalization of direct payments between old and new member states dominated 
discussion on CAP reform in Slovakia. Slovak agricultural production has been steadily 
declining since the beginning of the transformation period in early 1990s. There were 
several reasons for the decline: negative development of terms of trade, reduced 
subsidies, disruptions of vertical supply chain caused by privatization, institutional 
disorganization, etc. (Macours and Swinnen, 2002). After the accession of Slovakia to 
the EU, farm lobby often blamed direct payments for low level of agricultural production 
and employment. Ministry of Agriculture and Rural Development of Slovakia as well as 
Agricultural Chamber and other professional agricultural organizations used to explain 
declining production and employment in agriculture not only because of decoupling of 
direct payments but mainly due to their lower level in Slovakia than in EU-15 countries. 
Direct payments have stronger impact on production in countries with relatively lower 
incomes because financially constrained farms quite often use direct payments as a 
source of credit (Ciaian, Pokrivcak, and Szegenyova, 2012).

The position of the Slovak government (Ministry of Agriculture and Rural Development 
of Slovakia, 2012) in the CAP reform negotiation with respect to direct payments was:

Equalize direct payments between old and new member states.

Transfer of funds from Pillar 2 to Pillar 1 (25 percent).

No capping of direct payments.

Limited greening.

These positions in the negotiations reflect the political dominance of large farms in 
Slovakia that have relatively low level of intensity of agricultural production. These 
positions are held across the whole political spectrum and had not changed with the
change of the government coalition during the CAP reform negotiations. 

The final negotiations on degressivity and capping

Slovakia: capping and no redistributive payment

In Slovakia redistributive payment will not be applied and capping only at the minimal 
level possible allowed (5%). However, salaries and social payments will not be 
deducted from direct payments because of high transaction costs related to monitoring. 
This final conclusion reflects the political power of large corporate farms that dominate 
Slovak agriculture and which also dominated discussions on CAP reform in Slovakia. 
Although a high number of very small farmers could have benefited from the 
redistributive payment, they were unable to affect the decision reached by the Ministry 
of Agriculture and Rural Development.

Conclusion

Direct payments are currently an integral part of the Common Agricultural Policy. Since 
their introduction there were attempts to reduce direct payments to large farms. Many 
voters consider lower payments to large farms fair as well as support transfer of funds 
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from large farms to the second pillar of the CAP where they are used for rural 
development and provision of public goods:

On the other hand, Member States with dominating large farms strongly oppose 
capping. This is the case for example in Slovakia, Bulgaria, UK, or Germany. In 
Slovakia capping would affect around 500 large farms if salaries and social security 
payments are not considered and about 50 farms with consideration of salaries and 
social security payments in the computation of reduction of direct payments for farms. 
Large farms are politically dominant in Slovakia and therefore Slovakia opted for no 
capping and selected redistributive payments instead.
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Abstract: 
Economic performance of European Union farms is strongly dependent on subsidies 

provided within the Common Agricultural Policy, which, among others, affect also farm 

performance. The aim of this paper is to address the issue of efficiency of agricultural sector 

in EU countries and the impact of subsidies on farm efficiency. Economic literature (Zbranek, 

2014; Bakucs, 2011; Matthews, 2014; Bojnec et. al, 2010; Fogarasi and Latruffe, 2009; Coelli 

et. al, 2006; Akande, 2012) states that farm efficiency depends on a combination of various 

factors such as technology used, farm size, economy of scale, farm organization and 

management, specialization and others. We employ non-parametric DEA model for 

calculation of technical efficiency (TE) and linear programming to evaluate total factor 

productivity (TFP) for 26 EU member states in the period of 2007-2012. DEA enables 

modelling efficiency involving multiple inputs and outputs. Both TE and TFP are calculated 

firstly with and then without taking subsidies into consideration. Furthermore we evaluate the 

relationship between efficiency and subsidies by regression analysis and quantify the 

importance of inputs in production. Our results show that the most efficient countries in terms 

of agriculture are the Netherlands, Italy, Cyprus and Denmark. The least efficient agricultural 

sectors are in Slovakia, the Czech Republic, and Portugal. According to our findings, efficient 

countries have relatively bigger farms and high expenditures for agriculture per agricultural 

holding and per hectare. However, countries with many small family owned farms can also 

achieve high efficiency of agricultural sector. The productivity of countries is strongly 

influenced by the use of inputs like seeds, energy, fertilizers as well as farm employees. The 

input with the lowest weight is utilized agricultural area. Implications of subsidies as the 
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additional input were significant in the case of Portugal, Romania and Bulgaria. The countries 

whose efficiency did not improve after adding subsidies as additional input transformed the 

subsidies into consumption. 

Key words: 
efficiency, TFP, agriculture, inputs, subsidies 

Introduction 
The importance of agriculture among the European countries is highlighted by the 

policy framework of Common agricultural policy (CAP), which is aimed on rural and 

agricultural development. This effort involves technological, economic and social, 

environmental and climate-related challenges. This paper analyses the performance of 

agriculture in individual Member States through the common performance indicators, the 

technical efficiency (TE) and total factor productivity (TFP). TE is the ability of sector to 

produce maximum output from given inputs, while TFP is the ratio of outputs produced to the 

inputs employed in production. First we estimate the technical efficiency and productivity of 

agriculture in EU member states. When evaluating the efficiency the most common methods 

are Data Envelopment Analysis, (DEA), nonparametric approach, developed by the authors 

Charnes et al. (1978), applying the mathematical programming and Stochastic Frontier 

Analysis, (SFA) a parametric approach that was simultaneously introduced by the authors 

Aigner et al. (1977) and Meeusen and van den Broeck (1977), using econometric methods. 

For the computation of TE we use DEA. 

Efficiency analyses of farms4 are numerous, but inter-country comparisons are rare 

(e.g. Lissitsa et al. 2007 or Bojnec et al. 2010). Emphasis is therefore on output of 

agricultural industry as the product of land, labour and material. Both TE and TFP are 

calculated firstly with and then without taking subsidies into consideration. The aim is to 

estimate performance of agriculture as the sector in the country and address the relevance of 

subsidies for the sector. Furthermore we identify the exogenous factors which determine 

efficiency.  

The paper is organized into 5 sections. The first section provides a brief literature review 

on the measurement of efficiency of agricultural sector and its determinants. In the second 

part, material and methods, we describe the data and methodology used when calculating 

the TE and TFP. The most important part is the results and discussion where we discuss the 

outcomes of our research and comment on our findings. Conclusion summarizes the results 

of paper. 
                                                           
4See for example Latrrufe et al. (2012) and his TE estimation of European dairy farms, 

Manevska-Tasevska et al. (2013) and their study TE of Sweden pig farms or Zhu et al. (2008) who 
computed average TE for Greek olive farms. 
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Literature overview 

TE and TFP as the measure of performance 

Technical efficiency is one of the three components of overall efficiency (Farrell, 1957). 

The economic efficiency consists of technical efficiency and allocative efficiency. Technical 

efficiency is related to the ability of the decision making unit (DMU) to produce maximum 

output from given inputs or the minimum feasible amounts of inputs to produce a given level 

of output. The first part of the definition refers to output-oriented TE, while the second refer to 

input-oriented TE (Watkins, 2013).  The allocative efficiency refers to the ability to use the set 

of inputs in optimal proportions, given their pertinent prices (Farrell, 1957). Economic 

efficiency is then calculated as the ratio of the minimum possible costs and the actual 

observed costs for a DMU and is the reflection of both efficiencies. 

In order to analyse technical efficiency in the framework of production functions it is 

common to use frontier models. Production units (firms, regions, countries, etc.) are 

assumed to produce according to a common technology, and reach the frontier when they 

produce the maximum possible output for a given set of inputs. Inefficiencies can be due to 

structural problems or market imperfections and other factors which cause countries to 

produce below their maximum output (Cornwell, Schmidt, 1996). There have been different 

types of frontier models based on the seminal work of Farrell (1957) developed for the 

measurement of technical efficiency. These models are classified into parametric and non-

parametric methods. Typical parametric method requiring distributional assumptions used for 

analysing technical efficiency in agriculture is stochastic frontier analysis. The stochastic 

frontier production function was independently proposed by Aigner, Lovell and Schmidt 

(1977) and Meeusen and van den Broeck (1977). The SFA estimates the underlying 

production technology (represented by production, cost, revenue, profit...) while accounting 

for random noise and incorporating inefficient behaviour of subjects simultaneously. 

Estimation method used in stochastic frontier models is maximum likelihood estimation, 

which estimates unknown parameters of model by setting the parameters´ values that 

maximize the likelihood function. The SFA enables conducting of hypothesis testing in regard 

to the degree of inefficiency and productions structure. The problem with SFA is that it does 

not account for multiple outputs and cannot measure technical and allocative efficiency in the 

same time. Its application in case of technical efficiency development across selected EU 

states was discussed in paper released by Bakucs et al. (2011). Non-parametric model 

based on linear programming is DEA (Banker,Charnes, and Cooper, 1984), (Thiam, Bravo-

Ureta, and Rivas, 2001). DEA has recently become widely used in sector of agriculture. In 

DEA models in order to evaluate and interpret the efficiency from certain points of the 

emphasis can be on many different subjects such as environment, sustainability, subsidies 
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etc. The relevance of DEA is in measurement of efficiency involving multiple inputs and 

outputs. 

 TFP might be defined as the growth rate of output net of growth in inputs. It is the 

portion of output not explained by the increase of inputs used in production but rather its level 

is estimated by how efficiently and strongly the inputs are employed in production. Increases 

in TFP are usually caused by technological innovations or improvements (Comin and Hobijn, 

2010; Emvalomatis, 2012). Our paper examines TE and consequently TFP of agriculture in 

EU member states over the period of 2007-2012.  We employ nonparametric radial DEA 

model to account for multiple input. 

Determinants of efficiency  

The diversity in farm structures like farm size and farm specialization are important 

determinants of agricultural efficiency (Swinnen, 2009). According to Macours and Swinnen 

(2002) in countries with labour-intensive technologies improvements in technical efficiency 

were attained when they have shifted from large-scale collective farming to small-scale 

individual farming, but with a relative deterioration in scale efficiency. Countries with small-

scale farm structures are found to be more efficient compare to the countries with large 

farms. It is possible to observe influence related to nature of farm specialization crops and 

livestock on overall efficiency. Agricultural efficiency depends on a combination of various 

factors such as technology used, farm size and scale economies, organization and 

management, farm's specialization, and similar (Swinnen, 2009). Bojnec et al. (2010) claim 

that efficiency of agriculture is significantly impacted by institutional, land and other 

agricultural and macro-economic policy reforms. Other crucial factors which has played 

important role in terms of agriculture performance in EU are subsidies. The term subsidies 

cover a wide range of governmental and economic intervention and policies (Zbranek, 2015). 

The OECD proposed four rates of quantification the subsidies for country and products 

(Maryand et al., 2003). These rates are Producer Support Estimate (PSE), Consumer 

Support Estimate (CSE), General Service Support Estimate (GSSE) and Total Support 

Estimate (TSE). 

The EU has one of the highest proportion of PSE5 subsidies among OECD members 

amounting to 53.1% in 2008.  According to Zbranek (2015), the lowest support is traditionally 

received by New Zealand (0.8%), Ukraine (1.8%) and Australia (2.7%) based on PSE. On 

the other hand countries which were massively supported are Norway (63.1%), Switzerland 

(56.7%) and Japan (56.7%)  

                                                           
5PSE is a measure of annual gross volume of money transfers from consumers and tax payers to 

agricultural producers, measured at farm level. 
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 Economic performance of European farms is strongly dependent on subsidies and 

public supports in form of direct payments. In fact there are some countries, like Finland, 

Slovenia and Slovakia where the sum of total subsidies is greater than agricultural value 

added. According to Matthews (2014) those are the countries in which the agriculture does 

not add anything to GDP and farming is a pure consumer good financed by the taxpayer in 

return for the non-economic values. Rizov et al. (2013) evaluated the impact of CAP 

subsidies on TFP of EU farms and found that subsidies had a negative impact on farm 

productivity in the period before the implementation of decoupling reform and after 

decoupling, in 2005–06, the effect of subsidies on productivity in several countries turned 

positive. 

Material and methods 

Data envelopment analysis  

DEA models measure efficiency involving multiple inputs and outputs. Cooper, Seiford, 

Zhu (2011) put emphasis on the  appropriateness of DEA in case of unknown 

relationships between inputs and outputs. In DEA models the efficiency of the DMUs is 

measured by solving a mutually dual linear programming problem (Podinovski, 2004). These 

models can be constructed either as output oriented (maximization) or input oriented 

(minimization). In our paper we have applied dual input-oriented DEA model. The input-

oriented model measures the technical efficiency as the proportion of possible input 

decrease maintaining the same level of output. Models are also based on different return to 

scale assumptions. Seminal paper by Charnes et. al. (1978) proposes original model known 

as CCR (Charnes, Cooper, Rhodes) build under the assumption of constant return to scale. 

Banker et. al. (1984) made a modification of CCR model assuming variable returns to scale, 

known as BCC (Banker, Charnes, Cooper) model. Coelli (1995) constructs DEA model 

purpose of which is to build a non-parametric envelopment frontier over the data point in a 

way that all observed points lie on or below the production frontier.DEA models can be 

constructed either as output (maximization) or input (minimization) oriented. For output-

oriented models, a DMU is not efficient when there is a possibility to enlarge output without 

increasing any input and without decreasing any other output. Moreover in the input oriented 

models, a DMU is not efficient if it is possible to decrease any input without enlarging any 

other input and without decreasing any output. For the computation of efficiency scores for 

individual EU countries we used dual envelopment input oriented model. We use Stata 12.0 

Data Analysis as Statistical Software. 
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The linear programming is in the form:

min θ 

subject to: j = 1,2.........s      

  

                                              (1) 

 

 

where θ is the coefficient of input reduction and indicates efficiency scores reached by 

country,  denotes output of j-th observed DMU, is the input vector of j-th DMU and λ is 

the linear combination of inputs and outputs. 

TFP was calculated as the ratio between weighted output and weighted inputs. 

TFP calculation: 

          (2) 

subject to:      j=1,2.….n.    

   

where u is an vector of output weights of observed DMU and v is a vector of input 

weights of observed DMU. The problem of such formulation is infinite number of solutions. 

One possible solution is to impose constraint . 

 

Data 

Model works with only one output – output of agricultural industry for each country in 

millions EUR. This output is produced as a result of set of inputs. Land in form of utilized 

agricultural area (UAA) measured in 1000 ha, employment in sector of agriculture in 1000 

persons and consumption of inputs are considered while calculating TE and TFP. 

Consumption of inputs involves data on the amounts of seeds and reproductive material, 

energy and lubricants, fertilizers and soil improvers, crop protection products and pesticides, 

veterinary expenditures, animal feed, maintenance of machinery, maintenance of buildings, 

agricultural services, other products and services. Consumption of input is measured in 

millions EUR. The data sources are EUROSTAT statistics. 

Data on subsidies are obtained from FADN database. We use subsidies on current 

operations linked to production and added subsidies on investment. Payments for cessation 

of farming activities are not included either. Subsidies on current operations include: 

- Total subsidies on crops, 
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- Total subsidies on livestock, 

- Other subsidies, 

- Total support for rural development, 

- Subsidies on intermediate consumption, 

- Decoupled payments. 

Subsidies are measured in millions EUR. 

Results and discussion 
From the table one we can see that Luxembourg, the Netherlands, Italy, France, Spain, 

Cyprus and Denmark were lying on the productivity frontier, thus were fully efficient. The 

least efficient were Slovakia, Czech Republic and Portugal. Table one shows efficiency 

scores without subsidies. During the process of calculation we had to subtract data of Malta, 

as it has the least-significant amounts of arable land and the average size of farm is 0.91 ha. 

Thus if we took Malta into consideration, it would cause order distortion. In order to evaluate 

efficiency determinants we had to identify external factors with significant implications on 

agricultural efficiency. Those factors are national expenditures on agriculture, which involve 

the support in form of rural development payments and other current payments (Matthews. 

2014), number of holdings and utilized agricultural area (UAA) per holding. In 2012 the 

national expenditure on agriculture per ha in Luxembourg was 171 €/ha and UAA per holding 

was 59.6 ha and it had the least number of holdings just around 2.2 thousands. Netherland, 

which had 72.3 thousands of holdings spent on agriculture 276€/ha and UAA per holding in 

2012 accounted for 25.89 ha. Cyprus´s expenditures on agriculture are generally high over 

the observed period and accounted for 167 €/ha in 2012. The UAA per holding was only 3.05 

ha and it has around 38 thousands holdings. Although Italy had expenditure on agriculture 

just 50.59€/ha and the UAA per holding was 7.93 ha, in this case having the great amount of 

holdings (1620.88 thousands) is the important factor resulting into fourth place among the 

efficient countries in 2012.In 2012 Denmark spent 32€/ha and the UAA per holding was 

62.89 ha, what means that again in Denmark predominate big farms. There were 42.1 

thousands of holdings. In contrary there are the least efficient countries where for example 

Slovakia exploits its agricultural potential only for 60% compare to efficient states. In 2012 

the expenditures on agriculture in Slovakia accounted for 6.73€/ha, the number of holdings 

was 24.4 thousands and UAA per holding was 77.49 ha. The Czech Republic spent 

48.7€/ha, had 22.8 thousands of holdings and had the greatest UAA per holding in EU – 152 

ha. Expenditure on agriculture of Portugal was 14.08€/ha in 2012 and it had small farms with 

UAA of 12.02 ha. The number of holdings in Portugal was 305.27 thousands. 
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Tab. 1 TE scores 
  2012 2011 2010 2009 2008 2007 

 VRS_TE VRS_TE VRS_TE VRS_TE VRS_TE VRS_TE 

Belgium 0.99421 0.900758 0.982278 1 0.900758 0.969893 

Bulgaria 0.774972 0.78663 0.731464 0.687972 0.78663 0.663611 

Czech 
Republic 

0.669735 0.614634 0.602983 0.55776 0.614634 0.602913 

Denmark 1 1 1 1 1 1 

Germany 0.967409 0.921676 0.938618 0.877317 0.921676 0.914191 

Estonia 0.875924 0.79759 0.87471 0.813991 0.79759 0.805825 

Ireland 0.793702 0.742073 0.835502 0.722575 0.742073 0.764767 

Greece 0.977802 1 1 1 1 1 

Spain 1 1 1 1 1 0.997482 

France 1 1 1 1 1 1 

Italy 1 1 1 1 1 1 

Cyprus 1 1 1 1 1 1 

Latvia 0.669856 0.698299 0.714206 0.686745 0.698299 0.671193 

Lithuania 0.805519 0.691737 0.695791 0.687758 0.691737 0.677516 

Luxembourg 1 1 1 1 1 1 

Hungary 0.73211 0.750829 0.653985 0.655505 0.750829 0.714008 

Netherland 1 1 1 1 1 1 

Austria 0.818757 0.800403 0.801255 0.758999 0.800403 0.763854 

Poland 0.777369 0.701882 0.707258 0.700181 0.701882 0.724497 

Portugal 0.728406 0.645912 0.663753 0.653423 0.645912 0.616503 

Romania 0.836519 0.826826 0.75777 0.790882 0.826826 0.738909 

Slovenia 0.77422 0.791104 0.796175 0.788426 0.791104 0.721852 

Slovakia 0.654818 0.646578 0.675668 0.555714 0.646578 0.594153 

Finland 0.7524 0.653264 0.729389 0.687879 0.653264 0.707433 

Sweden 0.797052 0.747135 0.752946 0.701666 0.747135 0.737966 

United 
Kingdom 

0.891898 0.826806 0.676794 0.896624 0.826806 0.836622 

Source: own calculation from EUROSTAT data set 

 

Tab. 2 Efficiency factors (2012) 

Year Country

Output of 

agricultural 

industry (EUR/ha)

Utilized 

agricultural 

area (1000 

ha)

Employment 

per 1000 ha

Consumption 

of inputs 

(EUR/ha)

National 

expenditures 

on agriculture 

(EUR/ha)

Total 

subsidies 

(EUR/ha)

2012 Luxembourg 2177.61 130.90 28.58 1256.99 171.12 775.16
2012 Netherland 12200.71 1886.40 134.29 7521.10 276.45 970.82
2012 Italy 3061.68 14490.30 63.74 1321.71 50.59 370.06
2012 Cyprus 7077.12 151.40 109.46 3303.69 167.77 390.30
2012 Denmark 3398.60 2694.50 30.96 2443.21 31.99 395.85
2012 Slovakia 1044.09 1930.60 51.41 771.69 6.73 1059.49
2012 Czech Republic 1016.50 4254.40 41.43 733.30 48.70 311.93
2012 Portugal 1802.54 3678.80 163.49 1220.08 14.08 552.51
2012 Bulgaria 647.92 5116.20 47.96 408.06 8.97 161.04
2012 Romania 1043.62 13714.10 201.40 586.78 16.15 25.09

Source: own calculation from EUROSTAT data set 

800



Table two presents factors influencing efficiency. It shows the data of the most (blue 

area) and least (orange area) efficient countries for the year 2012. The least efficient 

countries spent the least on expenditures on agriculture or have big farms. 

Another part of our calculations was focused on significance of subsidies while 

calculating efficiency scores. When we calculated TE with subsidies over the observed 

period of 2007-2012 we found that they caused the positive improvement of efficiency scores 

in case of Portugal, Bulgaria, Poland, Romania but also Cyprus. TE of other countries stayed 

unchanged after adding the subsidies as additional input or the efficiency scores improved 

just in single period of country. 

 
Tab. 3 TE scores with additional input of subsidies 

 2012 2011 2010 2009 2008 2007 

 VRS_TE VRS_TE VRS_TE VRS_TE VRS_TE VRS_TE 

Belgium 0.99421 0.900758 0.982278 1 0.900758 0.969893 

Bulgaria 0.774972 0.788474 0.731749 0.688165 0.853703 0.79854 

Czech 
Republic 

0.669735 0.614634 0.602983 0.55776 0.614634 0.602913 

Denmark 1 1 1 1 1 1 

Germany 0.967409 0.921676 0.938618 0.877317 0.921676 0.914191 

Estonia 0.875924 0.79759 0.87471 0.813991 0.79759 0.820204 

Ireland 0.793702 0.742073 0.835502 0.722575 0.742073 0.764767 

Greece 0.977802 1 1 1 1 1 

Spain 1 1 1 1 1 1 

France 1 1 1 1 1 1 

Italy 1 1 1 1 1 1 

Cyprus 1 1 1 1 1 1 

Latvia 0.669856 0.698299 0.714206 0.686745 0.698299 0.67696 

Lithuania 0.805519 0.691737 0.695791 0.687758 0.691737 0.69268 

Luxembourg 1 1 1 1 1 1 

Hungary 0.73211 0.750829 0.653985 0.655505 0.750829 0.714008 

Netherland 1 1 1 1 1 1 

Austria 0.818757 0.800403 0.801255 0.758999 0.800403 0.763854 

Poland 0.777369 0.70261 0.707258 0.700181 0.703763 0.737525 

Portugal 0.751927 0.744489 0.764625 0.784719 0.799276 0.750976 

Romania 0.836519 0.947147 0.90314 0.870336 0.872349 0.75472 

Slovenia 0.77422 0.791104 0.796175 0.788426 0.791104 0.724854 

Slovakia 0.654818 0.646578 0.675668 0.555714 0.646578 0.594153 

Finland 0.7524 0.653264 0.729389 0.687879 0.653264 0.707433 

Sweden 0.797052 0.747135 0.752946 0.701666 0.747135 0.737966 

United 
Kingdom 

0.89206 0.826806 0.690101 0.896624 0.826806 0.836622 

Source: own calculation from EUROSTAT data set 
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TFP refers to the productivity of individual inputs in the process of their transformation 

to output. It tells us how strong are inputs involved in production. We calculated weights of 

inputs on basis of linear programming. Table 4 shows the development of TFP of EU 

countries. Computed TFP imply that there is a difference between productivity and technical 

efficiency. The Netherlands, Italy and Denmark seem to report highest average level of TFP 

over the observed period.  

 

Tab. 4 TFP scores 
 2012 2011 2010 2009 2008 2007 AvTFP 

Belgium 0.9789 0.8992 0.9668 1.0000 0.8992 0.9685 0.9521 

Bulgaria 0.7598 0.7661 0.7035 0.6608 0.7661 0.6476 0.7173 

Czech 
republic 

0.6579 0.6018 0.5917 0.5494 0.6018 0.5943 0.5995 

Denmark 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Germany 0.8698 0.8059 0.8303 0.8620 0.8059 0.7557 0.8216 

Estonia 0.7917 0.6655 0.6936 0.6271 0.6655 0.7133 0.6928 

Ireland 0.7869 0.7399 0.8186 0.7209 0.7399 0.7360 0.7570 

Greece 0.9710 1.0000 1.0000 1.0000 1.0000 1.0000 0.9952 

Spain 1.0000 1.0000 1.0000 1.0000 1.0000 0.9954 0.9992 

France 1.0000 1.0000 1.0000 0.9796 1.0000 0.9813 0.9935 

Italy 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Cyprus 1.0000 0.9655 1.0000 1.0000 0.9655 1.0000 0.9885 

Latvia 0.6251 0.6202 0.6070 0.5753 0.6202 0.6073 0.6092 

Lithuania 0.7815 0.6554 0.6443 0.6322 0.6554 0.6469 0.6693 

Luxembourg 0.8669 0.9498 0.7381 0.9497 0.9498 0.9687 0.9038 

Hungary 0.7242 0.7492 0.6428 0.6542 0.7492 0.7038 0.7039 

Netherland 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Austria 0.8095 0.7905 0.7959 0.7530 0.7905 0.7574 0.7828 

Poland 0.7757 0.7017 0.7057 0.6965 0.7017 0.6994 0.7134 

Portugal 0.7190 0.6412 0.6628 0.6527 0.6412 0.6135 0.6551 

Romania 0.8326 0.8233 0.7527 0.7849 0.8233 0.7249 0.7903 

Slovenia 0.7151 0.7181 0.7501 0.7371 0.7181 0.6779 0.7194 

Slovakia 0.6384 0.6143 0.6363 0.5212 0.6143 0.5752 0.5999 

Finland 0.7446 0.6507 0.7204 0.6794 0.6507 0.6829 0.6881 

Sweden 0.7905 0.7443 0.7376 0.6996 0.7443 0.7134 0.7383 

United 
Kingdom 

0.8908 0.8264 0.6760 0.8965 0.8264 0.8046 0.8201 

Source: own calculation from EUROSTAT data set 

 

Figure 1 points out that the consumption of input and number of employees are in 

average the most significant inputs involved in production of agricultural output in EU 

countries. For example in 2012 consumption of input was the most important input in 15 

countries, for 10 countries the most important input was employment in agriculture and only 
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for 1 country (the Netherlands) the most important input was UAA. In figure 1 we labelled EU 

member states, in which TE changed by more than 10% over the observed period. Countries 

with significant changes are Bulgaria, Lithuania and Portugal. 

 

 

Source: own calculation from EUROSTAT data set 

Fig. 1 Graphical representation of TE change (2012-2007) based on employment 
and consumption of inputs 

 

CONCLUSION 
The main objective of the paper was to calculate productivity and technical efficiency of 

agriculture of EU states over the period 2007-2012. Important part was to quantify 

significance of inputs in sector of agriculture. We further examined the TE and TFP after the 

adding the subsidies into models. We worked with data of 26 countries after the elimination 

of Malta as it is the outlier and it would cause order distortion. We used the DEA model and 

linear programming and worked with one output and three inputs. The overall output of 

agricultural industry in millions EUR was used as output. The three inputs were UAA, number 

of employees in agriculture in thousands, consumption of inputs. 

We can conclude that according to TE efficient countries have big farms and high 

expenditures for agriculture per agricultural holding and per hectare. The efficient countries 

are also countries with small, family owned farms with high amount of such farms. After 

adding the subsidies, TE of some countries had increased namely Bulgaria, Romania, and 
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Portugal. Other countries were not influenced or were not influenced over whole observed 

period. 

According to TFP production of output was most significantly influenced by 

consumption of inputs which includes amounts of seeds and reproductive material, energy 

and lubricants, fertilizers and soil improvers, crop protection products and pesticides, 

veterinary expenditures, animal feed, maintenance of machinery, maintenance of buildings, 

agricultural services, other products and services. This input reported the greatest weight 

over the observed period in most of the selected states. The second most important is 

employment in agriculture, the number of employees. UAA as an input was the least 

significant factor of production. 

In principle, the new member states receive lower supports compare them to the older 

EU states. That is also one of the reasons why are the new member states less efficient. 

Subsidies should enable the states to improve their efficiency, but not all of the states are 

able to use subsidies in effective way. The countries whose efficiency did not improve after 

adding subsidies as additional input transformed the subsidies into consumption. 
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A survey of groups involved in mobilization of sustainable 
rural movement

Nataša POMAZALOVÁ1

Abstract:
The paper is focused on the three groups involved in mobilization of sustainable rural 

movement. The goal of the paper was set with regard to the approach of three groups 
involved in mobilization of sustainable rural movement. The survey using written 
questionnaires was conducted. Sample of n = 750 respondents was analysed for identify 

Czech Republic. The assessed data points to the relatively balanced representation of 
neutral category in belonging to all the surveyed areas – the first, the second, and the third 

variability, nominal variance and entropy were calculated. The assessed data points to the 
relatively balanced representation of neutral category in belonging to all the surveyed areas –
the first, the second, and the third group in the South Moravian Region. The largest 
percentage representation was recorded in the first and second group and in the third group 
in .

Key words:
community, social capital, rural movement

Introduction 
According to European Commission (2013), the Leader approach to community-led local 

development is based on the experience of an initiative financed by European Union
Structural Funds, designed to help rural actors consider the long-term potential of their local 
region, has proven an effective and efficient tool in the delivery of development policies. 

As apparent from the above principles, the Leader, a community-led local development 
is a model unit for the use of the principles of this method as a methodological tool of its 

association according and are based on a partnership agreement about main objectives of 
rural region development, joint development of strategies of projects leading to achieving 
them. Local Action Group is based on the principle of partnership and cooperation between 
public, private, and non-private sectors at the local level.

The Local Action Group territory must be complete and must be occupied by 10 to 100 
thousand inhabitants with the exclusion of cities with more than 25,000 inhabitants, each 
municipality can belong only to one Local Action Group. Each Local Action Group will work 
out its territory inter-sectoral development strategy, which is approved by all its members.

Local Action Groups using the Leader method are not contradictory to local self-
government, but they appropriately supplement local self-government in the efforts for 
reconstruction and development of communities and implement their Strategic Plan Leader. 

Community is a term occurring in Anglo-Saxon literature and it is in agreement with 
German word (Gemeinschaft). According to Tönnies (1935), a community has a specific kind 
of links among its members, specific characteristics etc. Community has its specific territorial 
borders. Musil (1967) defined community as a local formation of settlement because 

1 Faculty of Regional Development and International Studies, Mendel University in Brno,
Czech Republic; natasa.pomazalova@mendelu.cz
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community is based on social unit of inhabitants. This unit uses together a demarcated area 
that serves for the realization of an economic, social, and cultural life, which is based on 
regular and intensive interaction and on creating long-term social relations. Borders of 
different nature, e.g. geographical, political, economic, social, or completely symbolic 
borders, define community. 

There are different definitions of community based on the following aspects – time 
aspect (shared origin, past; shared experiences e.g. historical event, ecological situation; 
shared future e.g. expectations, plans) and value aspect (shared religion, belief; shared 
values; shared enemy, threat, etc.). 

Communities can be classified according to criteria. If community exists, then it is 
possible to change it. If community does not exist, then there is the possibility to construct it 
socially. From the point of view of the community theory, there are two possible ways of 
community development – social intervention (external, experts) or social mobilization 
(internal, local actors). 

Community theory connects logically and empirically phenomenological sociology with 
social cartography and it connects both of these approaches with action research and other 
ways of participatory paradigm (Park, 1926; Warner and Lunt, 1941; Williamson, 1982). 
Communities are created in towns and villages, which are a part of a complex system of 
seats that was created by the operation of social, natural, and economic factors. Structure of 
seats reflects regional and global processes in socio-economic, geo-political, and cultural 
sense etc. (Hubík, 2004; Vajdová, 1992). 

Communities in towns are formed inter alia also in housing estates. In towns, housing 
estates represent a significant way of living. Housing estates represented a dominant form of 
flat building in large towns and actually the only possibility of a new kind of living available 
especially to young people. The system of living in housing estates represented a mass form 
of unified building. It was also a socially acceptable starting point from the lack of available 
housing in socio-economic conditions of towns since the beginning of the 1960’s. Housing 
estates became a symbol of the growth of towns especially in the 1970’s when towns 
expanded rapidly.

Material and Methods
The paper is focused on the three 

groups involved in mobilization of sustainable rural movement. The goal of the paper 
was set with regard to the approach of three groups involved in mobilization of sustainable 

this research. The qualitative description of these groups is introduced, see Tab. 1. 

The survey using written questionnaires was conducted. Sample of n = 750 respondents 

South Moravian Region in the Czech Republic in 2014. 

Post positivist paradigm was used for the quantitative research (Denzin a Lincoln, 1998; 
Guba a Lincoln, 1994). Theoretical findings are basis to determine research situation and to 
define methods, which were in the particular scientific paradigm acceptable. Post positivist 
paradigm was the research paradigm of quantitative research (Denzin and Lincoln, 1998; 
Guba and Lincoln, 1994). An analysis of research post positivist paradigm was needed as it 
was essential to determine paradigm:

both subject-matter and object of the research seemed as defined and independent 
of the research subject based on ontological principal assumption;

between the learner and the learned research findings were based on a probability 
basis based on epistemological principal assumption. Conventional research tools 
have been utilized so that both subject-matter and object of research may be 
understood with a certain probability;
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based on axiological principal assumption, values were not considered particularly 
important for learning, it was called ethically non-valuating learning;

based on methodological principal assumption, hypotheses testing has been carried 
out and the possibility of complementarity of qualitatively endogenous research has 
been utilized.

Tab. 1 Three groups involved in mobilization of rural movement

Group Qualitative description

I. - is composed of members of various groups that pursue ecological balance 
and renewal of the landscape, favouring community life and bio-dynamic 
(or organic) farming;

- seeks a production and consumption system that will give independence to 
communities;

- influences decision-making bodies through special activities promoted via 
the mass media;

- its mission is to revitalize the countryside, to renew and develop social and 
spiritual life in the countryside, and to strengthen the rural economy and the 
prosperity of the countryside;

- motivates voluntarism in community development, creating local and 
regional networks among municipalities, and strengthening social capital.

II. - consists of two categories of rural residents: 
a) traditional rural people (such as small farmers) and older people resisting 

the pressures of urbanization (lend legitimacy, symbolic capital, and 
inspiration); 

b) middle-sized farmers who maintain some traits of the traditional rural 
population and rural culture (bridging these traditions with modern farming 
styles that emphasize diversity and multi-functional rural development).

III. - non-farming rural residents, the most self-aware actors, they consciously 
contribute to the ‘neo-ruralist renaissance’;

- younger, highly educated, often urban-born actors represent movement to 
the countryside as a lifestyle choice grounded in a distinct set of values and 
interests that they believe cannot be met in the city;

- a good career in the city for work in traditional rural crafts, small scale 
farming, cultural and artistic activities, and soft-tourism (such as managing 
restaurants);

- distinction from traditional people in lack of integration with traditional rural 
culture;

- construction a novelization convergence of rural and urban culture;
- less religious than traditional rural people but interested in philosophy, art, 

and less tangible values like animal welfare;
- modestly live, with strong ecological and community orientations;
- no romantic, awareness of the sometimes circumscribed lack of freedom in 

rural communities;
- usage of modern forms of communication to advocate interest in;
- valorisation of nature, hospitability, helpfulness, development of good 

relationships within the communities, and work for community interests. 

Variation ratio served as a measure of nominal variability, nominal variance nomvar 
and entropy H were calculated. Using interval from 0 to 1, degrees of normalized 
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nominal variance was expressed norm nomvar and normalized entropy H* (Hindls, 

Results and Discussion
In the survey, there were recorded 23 % of agreements refereed to the first group. The 

frequency of neutral answerers was 42 %. The overall frequency of negative answers was 35 
% in the South Moravian Region. Variation ratio of the first group was = 0.58 in the South 
Moravian Region and it was deducted from the results that heterogeneity of the sample was 
higher. Nominal variance for the first group was nomvar = 0.648 and norm nomvar = 0.972 in 
the case of the South Moravian Region. Value of norm nomvar was nearing maximum 
possible value of 1. The result showed high heterogeneity of the selected sample. When 
calculating entropy for the first group in the South Moravian Region the value was H = 1.070 
and H* = 0.973. When comparing normalized characteristics norm nomvar = 0.972 and H* =
0.973, there is nearly the same value for norm normvar as well as for H*, with both values 
nearing maximum possible value (1). The evidence showed high heterogeneity of the 
selected sample. 

% response were obtained in this category. As for neutral category, it has 0 % in the 
observed years and negative category 33 %. Variation ratio for the first group was = 0.33 in 

Nominal variance for the first group was nomvar = 0.442 and norm nomvar = 0.663. Value of 
norm nomvar was not nearing maximum possible value of 1 and heterogeneity of the sample 

was H = 0.634 and H* = 0.577. When comparing normalized characteristics norm nomvar =
0.442 and H* = 0.577, both values are around half of possible value (1). Evidence showed 
middle heterogeneity of the sample.

Of the total number of the belonging to the second group in the South Moravian Region 
15 % were in positive category. As for neutral category, it had 46 % and negative category 
was frequented 38 % in the observed year. The result shows an increase in neutral category. 
Variation ratio of the second group was = 0.54 in the South Moravian Region and it was 
deducted from the results that heterogeneity of the sample was higher. Nominal variance for 
the first group was nomvar = 0.612 and norm nomvar = 0.917 in the case of the South 
Moravian Region. Value of norm nomvar was nearing maximum possible value of 1. The 
result showed high heterogeneity of the selected sample. When calculating entropy for the 
second group in the South Moravian Region the value was H = 1.009 and H* = 0.919. When 
comparing normalized characteristics norm nomvar = 0.612 and H* = 0.919, there is not the 
same value for norm normvar as well as for H*. The evidence showed heterogeneity of the 
selected sample.

Research provided following findings that in positive category in the belonging to refered 
the first group were frequented 67 % of respondents and relative frequency of negative 
category was 33 %. Variation ratio for the second group was 
and variance in the result showed low heterogeneity of the sample. Nominal variance for the 
first group was nomvar = 0.442 and norm nomvar = 0.663. Value of norm nomvar was not 
nearing maximum possible value of 1 and heterogeneity of the sample was not high. When 

e value was H = 0.634 
and H* = 0.577. When comparing normalized characteristics norm nomvar = 0.442 and H* =
0.577, both values are around half of possible value (1). Evidence showed middle 
heterogeneity of the sample.

There were recorded 37 % positive categories in the belonging to the third group in the 
South Moravian Region. However, the frequency of neutral categories 50 % was calculated. 
The frequency of negative category was 13 %. Variation ratio of the third group was = 0.5 
in the South Moravian Region and it was deducted from the results that heterogeneity of the 
sample was higher. Nominal variance was nomvar = 0.596 and norm nomvar = 0.894 in the 
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case of the South Moravian Region. Value of norm nomvar was nearing maximum possible 
value of 1. The result showed high heterogeneity of the selected sample. When calculating 
entropy for the first group in the South Moravian Region the value was H = 0.98 and H* =
0.892. When comparing normalized characteristics norm nomvar = 0.894 and H* = 0.973, 
there is nearly the same value for norm normvar as well as for H*, with both values nearing 
maximum possible value (1). The evidence showed high heterogeneity of the selected 
sample. 

Variation ratio for the third group was nce in 
the result showed low heterogeneity of the sample. Nominal variance for the third group was 
nomvar = 0.508 and norm nomvar = 0.663. Value of norm nomvar was not nearing maximum 
possible value of 1 and heterogeneity of the sample was not high. When calculating entropy 

H = 0.898 and H* = 0.817. When 
comparing normalized characteristics norm nomvar = 0.508 and H* = 0.817, both values are 
around half of possible value (1). Evidence showed middle heterogeneity of the sample.

Obtained results showed that the highest portion of the respondents is neutral when 
evaluated belonging to the first group in the South Moravian Region. It indicates ambivalent 
membership of various groups that pursue ecological balance and reinforce social 
relationships there are rural supported in the South Moravian Region. There could be 
ambivalence in proactive production and passive consumption of favoring community life and 
organic farming or lack of usage the powerful synergy of social capital (Možný, 2002). 
Respondents seek a production and consumption system that will give independence to 

-led local 
development provided by Local Action Groups aimed on revitalization of the countryside, 
development of social and spiritual life, rural economy or community governance (Bowles 

community development and assess local and regional network, and strengthening social 
capital. Community represents a social formation of individuals who live close each other, 
share interests, and help mutually. Community is built on shared values, cultural heritage and 
shared interests (Warner and Lunt, 1941).

Most respondents in the South Moravian Region anticipated neutral approach to the 
second group (traditional rural people, older people resisting the pressures of urbanization 
and middle-
need to participate on resisting the pressures of urbanization and aspiration to develop 
community empowerment consisted of tradition values or mobilization local resources.

Half of respondents in the South Moravian Region interpreted belonging to the third 
group as neutral. It may create excess of negative community effects that is not in line with 
elementary idea of community-led local development. It may be interpreted as understanding 
of communities as metaphor of independence and lack of regulations to contribute or get 
advantages from local de
are not often urban-born actors represent movement to the countryside as a lifestyle but 
protecting the local communities, focus on access towards local capital and resources or are 
willing to participate in conservation and revitalization local culture, which is related to the 
quality of human capital (Hübelová, 2013, 2014). According to Australian Bureau of Statistic 
(2002), participation in culture and leisure activities assists in developing national identity and 
forming community networks and bonds important for social cohesion. Participation in culture 
and leisure activities can also provide individuals with a sense of belonging, support, and 
social interaction.

Conclusions
The European Commission (2013) has promoted this delivery method through other 

Community Initiatives The main aims of the Commission proposal are to simplify and expand 
the use of community-led local development community-led local development as a 
development tool. The community-led local development proposals will:
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encourage local communities to develop integrated bottom-up approaches in 
circumstances where there is a need to respond to territorial and local challenges 
calling for structural change;

build community capacity and stimulate innovation (including social innovation), 
entrepreneurship and capacity for change by encouraging the development and 
discovery of untapped potential from within communities and territories;

promote community ownership by increasing participation within communities and 
build the sense of involvement and ownership that can increase the effectiveness of 
EU policies; and

assist multi-level governance by providing a route for local communities to fully take 
part in shaping the implementation of EU objectives in all areas.

That allowed us to examine community social capital and community empowerment. The 
assessed data points to the relatively balanced representation of neutral category in 
belonging to all the surveyed areas – the first, the second, and the third group in the South 
Moravian Region. The largest percentage representation was recorded in the first and 

ion were obtained despite territorial, 
demographical, or historical conditions of these regions (Hübelová, 2014). Additionally, the 

. According to 
Forte, Peiró-Palomino and Tortosa-Ausina (2015), social capital probably eroded in societies 
with transitive economic development by the totalitarian practise.
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Non-Pathological Narcissism and Social Competence  

Vladimír POPELKA
1 

Marta POPELKOVA2 

 

Abstract: 
The paper discusses the association between social competence and non-pathological 

narcissism at university students. The research sample consisted of 127 participants – 
students of technical fields of study and social work professions, from the age of 18 to the 
age of 26 (60 male and 67 female). In the research, we employed the Social Skills Inventory 
(SSI, Riggio, 1989) as well as the N15 Inventory identifying the level of narcissism (Trechera 
et al., 1995, the Slovak version by Portelekyová, 2010).   

Key words:  
Non-pathological narcissism,  social competence.  

Introduction  
Social competence plays an important role in social functioning of the individual. It 

encompasses social skills and the ability to employ them in various situations with the aim to 
effectively carry out personal and social goals and live a quality individual and social life. 
Simultaneously, social skills provide a solid foundation for adequate social interactions and 
interpersonal communication; they are interlinked with interpersonal relations through which 
they are further evolved as well as stabilized. Self-confidence, self-esteem, self-assurance as 
well as social competence are crucial and indispensable parts of a well-balanced individual 
(Zaťková, 2013). For every single individual, the interaction with other people, their 
recognition and acknowledgement are a necessity. As argued by Röhr (2001), should the 
above mentioned characteristics be well-balanced, they contribute to a healthy narcissism 
and, subsequently, to the psychological health of the individual. In contrast, egocentrism, 
dominance, and manipulative behaviour are the signs of a narcissistic personality disorder. 
Even though the existent definitions of narcissism are not unified, several authors agree that 
it plays an important role not only in case of abnormal/pathological development of a 
narcissistic personality but, to a varying extent, it also affects normal, healthy individuals 
(Watson, Biderman, 1993). The non-pathological form of narcissism – often referred to as the 
“productive narcissism” – which is easily identified from the individual behaviour, has been 
recently the subject of interest of a number of authors. The non-pathological or “normal” form 
of narcissism, which has been the subject of study of social psychology and the psychology 
of the individual, is often perceived as an everyday personality trait, which does not have to 
be perceived exclusively in a negative way (Miller, Campbell, 2008). The more recent 
research has shown that the non-clinical form of narcissism is negatively associated with 
anxiety and depression and positively associated with subjective well-being. At individuals 
with non-clinical narcissism, a positive view of the self is accompanied with overestimating 
one’s skills and unrealistic expectations, which may not be maladaptive but they contribute to 
one’s mental health, productivity, and coherence which all assist the individual in dealing with 
challenging situations (Sedikides et al., 2004; Farwell, Wohlwend-Lloyd, 1998; Cohen, 1997). 
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Yet, identifying the borderline between the healthy and the pathological narcissism remains 
an unsolved issue. According to Miller and Campbell (2008), the pathological and the non-
pathological narcissism differ in the element of emotionality, psychological distress, self-
assessment, and the anticipated etiology. At one side, a narcissist’s self-image is highly 
positive; on the other side, a narcissistic self is unstable, vulnerable, requiring constant 
assurance from its surroundings. For narcissistic individuals, the social status is important; 
they consider themselves highly-competent and superior to others. Moreover, with the aim to 
increase their social status, they resort to various manipulating techniques (Sedikides et al., 
2004). In their interpersonal relations, they lack empathy, ignoring the needs of other people. 
They tend to dominate and compete with others rather than cooperate with them or offer 
assistance. As suggested by Sedikides et al. (ibid.), productive narcissists are usually 
amusing and surrounded by people; very often they are more sociable than their companions 
as well as dependent on their social milieu (ibid.).  

Drawing on the findings of existent foreign research in the area of narcissistic 
behavior of non-clinical individuals, our research focuses on observing the association 
between narcissism and social skills at university students.  

Methods 
In the research, we employed a 90-item Social Skills Inventory (SSI; Riggio 1989). 

Social competence encompasses a wide range of communicative skills that Riggio (1989) 
classifies into three distinct areas: sensitivity (the ability to receive information), expressivity 
(the ability to transmit information), and control skills (the ability to control and regulate 
communication). The foregrounded areas are performed on two levels: a verbal (social) level 
and a non-verbal (emotional) level. A combination of these three areas and two levels results 
in six distinct social skills: Emotional Expressivity, Emotional Sensitivity, Emotional Control, 
Social Expressivity, Social Sensitivity, and Social Control.  

 Narcissism was assessed with the N15 Inventory (Trechera et al., 1995; Slovak 
version Portelekyová, 2010) containing 28 items measuring narcissism within three factors 
and on two subscales: Narcississm (a deformed view of oneself and the need of social 
recognition and acknowledgement), Machiavellianism (tendency to use and treat others for 
one’s own personal gain), Dominance/Power (ability to lead, control, and dominate others), 
Lack of Empathy (inability to react to the needs and emotions of others), Exhibitionism (the 
need to be admired, respected, and in the center of attention).    

 Aiming to identify the internal consistency of specific items, we used Cronbach's 
alpha statistics, calculating the factors and subscales with the following results: Narcissism – 
0.71; Machiavellianism – 0.73; Dominance/Power – 0.70; Lack of Empathy – 0.70; 
Exhibitionism – 0.63. 

 The results were gathered upon 127 participants – students of social work 
professions and technical fields of study (60 males and 67 females), aged from 18 to 26 
years (the average age being 22.21 years).   

Results 

In our research, we identified several smaller correlations between the measured 
variables. Non-pathological narcissism was positively associated with social competence 
(r=0.316**; p=0.000). The result corresponds with the findings of Bartoš (2010) who asserts 
that the individuals showing narcissistic traits could generally be considered to be 
communicative and sociable. These individuals can use their skills and manage their social 
interactions so as to make themselves visible in their social conduct as well as attract the 
attention of others, which is their communicative aim. Similarly, Delič et al. (2011) and 
Salovey and Mayer (1990) identified at narcissistic individuals good social skills which 
assisted them in managing and influencing their social interactions.  
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Furthermore, we identified a positive association between non-pathological 
narcissism and social (r=0.318**; p=0.000) and emotional (r=0.237**; p=0.007) level of social 
competence. These results have been supported by numerous research findings achieved 
by Banks (2008); Ghobarni et al. (2010); Watson et al. (1984); Austin, Farelly, Black, Moore 
(2007); Delič et al. (2010) who consider social intelligence one of the predictors of 
narcissism. The above mentioned authors have found out that narcissistic individuals have 
very good social skills which enable them to communicate a good first impression towards 
others; however, their social empathy is low which complicates their interpersonal relations. 
Thus, these authors associate narcissism with emotional and social intelligence. Likewise, 
Petrides et al. (2011) expected a positive association between narcissism and emotional 
intelligence and some aspects of social intelligence including, under its scope, the ability to 
manipulate. At individuals with non-clinical narcissism, the authors identified a high rate of 
emotional intelligence which the narcissistic individuals use as a means of manipulation. 
Numerous research findings (Banks, 2008; Ghorbani et al., 2010; Watson et al., 1984; Austin 
et al., 2007) point to a negative association between narcissism and empathy assuming that 
narcissistic individuals do not have empathy towards others which complicates their 
interpersonal relations. It could be assumed that in their social interactions, narcissistic 
individuals try to be emotionally involved (to communicate nonverbally, to interpret) when 
being exposed to problems of their social ambient – even though they lack empathy towards 
the needs of others. In our research matrix, we did not identify any association between the 
lack of empathy and the ability to recognize one's own and other people's emotions which 
could either confirm or contradict the above mentioned findings. Moreover, we identified a 
negative association between exhibitionism and social expressivity (r=-0.233**; p=0.008) and 
a negative association between exhibitionism and social control (r=-0.355**; p=0.000). 
According to Podaná and Buriánek (2007, Cited in Bakoš, 2010), social control can limit the 
negative conduct at narcissistic individuals. Self-control refers to the ability to manage one’s 
own conduct as well as to react in a convenient way to particular social situations and 
impulses. Bartoš (2010) found out that with increasing narcissism, the rate of social control is 
decreased – in other words, the individuals with high narcissism have a low level of self-
control. As far as exhibitionism is concerned, Wink (1991) differentiates between explicit and 
implicit narcissism. Explicit narcissism is interlinked with exhibitionism, self-confidence, and 
aggression; implicit narcissism deteriorates interpersonal relations. Our research matrix did 
not identify the above mentioned correlations. In assessing the internal consistency of the 
method, the lowest rates were identified in case of exhibitionism which consisted of only four 
items – the factor that could to a certain extent affect the achieved results.    

Conclusion 

Our modern society values self-confidence, social recognition, prestige, success, and career 
growth – all of which are, if pushed to a maximum, considered to be the characteristic 
features of narcissism as a personality disorder. A certain level of narcissism is necessary for 
an optimal functioning and psychological health of the individual; therefore, our aim was to 
point to the role that narcissism plays in everyday life. In our research, we were observing 
the association between non-clinical narcissism and social competence at university 
students. In our research matrix, non-clinical narcissism is associated with social 
competence. Higher levels of narcissism in an individual are interconnected with social skills 
of university students on both the verbal and the nonverbal level.  

 In our further research, we could extend the research sample and also focus on the 
differences related to the gender and the field of study of the participants. The analysis of the 
differences between the students of social work professions and technical fields of study can 
be of practical significance, especially for social work where we expect a more significant 
level of altruism and empathy than in technical or managing professions.   
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Posttraumatic growth among the unemployed without 
working experiences 

Vladimír POPELKA1 
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Abstract: 
The aim of the work was to identify relations between selected personal characteristics 

(independent variables: sense of coherence, self efficacy, self mastery) and posttraumatic 
growth in the group of unemployed people without work experience. The research sample 
included 76 unemployed without work experience. Unemployed without work experience are 
graduates who after completing vocational training could not find enforcement in the labour 
market. We found significant positive relations in the group of unemployed without work 
experience between personal characteristic self mastery and total posttraumatic growth. We 
also found statistically significant positive relation between self mastery and part of PTR in 
the section of relation to other people, PTR in the section of personal growth and PTR in the 
section of life´s understanding.   

Key words:  
Posttraumatic growth, unemployment. 

Introduction  
The Idea to study the influence of positive consequences of negative life experience 

situations has been attracted by several experts. They approach this problem from different 
perspectives and create a certain terminological ambiguity. An overview of these terms are 
stated by Mareš (2008) for example positive psychological changes; benefit finding and 
growth flourishing; thriving; stress-related growth. 

Posttraumatic development is defined as a set of positive changes (in the area of 
cognitive, emotional, behavioral etc.), that can have an external influence in the changes of 
individual`s behavior. By development we understand such a change by which an individual 
goes above own existing limit of adaptation, psychological functioning and life understanding 
(Tedeschi, Park, Calhoun 1998). 

In the scale of stress situations of Holmes and Raha (1967) (Social readjustment Rating 
Scale) the loss of employment is on the 8th scale out of 40. Model of Employment loss as a 
stressful situation creates cognitive, emotional and physiological reactions. Stress in such a 
situation can be a traumatic experience, but doesn`t need to. Trauma represents a new 
quality of living in above mentioned situation – stronger mental shock, relation between the 
incident and experienced subjective powerlessness. Difficult unemployment situation is 
characterized by Wacker (1981 In Jahoda, 1982, s. 45, Popelková, 2007) in following seven 
areas, which we perceive in accordance with characteristics of traumatic event defined by 
Tedeschi and Calhoun (1999): 

· rejection of stereotypical positive rhythm in alternating work and free time; 

· loss of role function that raise from work 

· stigmatization and marginalization by elimination from social working process 
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· reduction of social interactional opportunities, that are available due to the basis of 
financial resources; 

· structuralization of perception of reality and connection with experienced reality with 
dependency and inability to act,social exclusion; 

· insecure life perspectives and social identity; 

· minimal financial budget 

Cottle (2001) finds in unemployment similar characteristics as with long-term chronical 
stressors and reaction compares to posttraumatic stress disorder. 

The aim of our research was to look at the aspect of unemployment within the 
psychological context, in which the central tendency of our problem conceptualization was 
experiencing and coping with situation of unemployment through the prism of possible 
aspects of positive changes characterizing posttraumatic growth. 

The aim of the research was investigation of personality traits (self efficacy, self mastery 
and sense of coherence), associated with posttraumatic growth of unemployed. 

Methods 
To obtain the data to analyze the research we used following tools: 

· Posttraumatic Growth Inventory – PTGI (Tedeschi, Calhoun 1996): Posttraumatic 
Growth Inventory contains 21 items which are answered by the 6th point scale (1- I 
haven’t felt any change due to the crises , 6- I felt or experienced an extensive 
change due to these crises) The results are 5 domains: 

1. Relation with others (7 items – 6, 7, 9, 12, 15, 18, 20);  

2. New possibilities (5 items – 2, 13, 14, 19, 21);  

3. Personal growth (4 items – 4, 8, 10, 17);  

4. Spiritual change (2 items – 5, 16);  

5. Life evaluation (3 items – 1, 3, 11), and a total score of the posttraumatic 
growth (sum of all items) 

The maximum score of the scale is 126 and minimum score is 21. High score speaks 
highly of Posttraumatic growth while the low score has an opposite trend. The questionnaire 
has a high internal reliability (Cronbachova ά=0.97). Research participants were asked to 
use statement in questionnaire that reflects the actual unemployment situation and its 
management. 

· Questionaire of life orientation SOC – Sense of coherence (Antonovsky, 1987): The 
scale consists of 29 items. Contains 3 subscales: the situations clarity, manageability 
of the task and advisability or meaningful of the struggle. Dimension of the situations 
clarity has 11 items, the manageability of the task has 10 items and meaningful of the 
struggle has 8 items. Cronbach coefficient ά= 0.82-0.91 point out sufficient internal 
reliability of the questionnaire 

· Generalized Self-Efficacy Scale (Jeruzalem, Schwarzer, 1993): The scale of Self-
Efficacy introduces 10 item psychometric scale with 4 points weighting scale, oriented 
on description of abilities of an individual to face the stress situation. Maximum score 
in questionnaire is 40 and minimum score 10. High score reflects a high Self-Efficacy 
and low score on the other side has an opposite trend. Questionnaire has a relatively 
high score of reliability with presented values of ά from 0.75 to 0.9. 
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· Self Mastery Scale (Pearlin and Schooler, 1978): In the context of psychological 
research developed by Pearlin and Schooler (1978) Self mastery scale consists of 7 
items 

Each item is evaluated on 4 point weighting scale from “I strongly agree” to “I strongly 
disagree”. Answers for all the items are summarized (maximum score is 28). High score 
indicates better mastery (such as coping with difficult life situations) a score below 20 is 
categorized as a low mastery – tendency to a learned powerlessness. 

Research target consisted of young unemployed without work experience, who after 
completing their education did not find the job on the market. Conditions to entry the 
research were: 

· the minimum period of unemployment of 6 month and more, which is in line with the 
instructions of authors Calhoun and Tedeschih (1996) minimal period, in order to 
record the growth 

· indication of unemployment as an important stress situation on the scale: 

1 not at all stressful, 2 little stressful, 3 moderately stressful, 4 more stressful, 5 
very stressful.  Subsequently, we included in our research only questionnaires in 
which participants marked the situation of unemployment within the scale 
between 3 and 5. We assume that posttraumatic growth can occur only in cases 
in which participants perceive the situation of unemployment as serious. 

Results 

In the first step we focused on basic descriptive characteristics of unemployed without 
work experiences mentioned in the table below. 

Table no.1 Posttraumatic growth and its descriptive characteristics of young 
unemployed without work experiences 

 N Minimum Maximum AM SD 

Posttraumati 

growth (max.126) 
76 27 111 66,99 21,45 

Self-Efficacy 

(max.40) 
76 15 40 29,92 5,19 

Self mastery 

(max.28) 
76 7 27 14,91 3,33 

Sense of 

coherence (max. 

145) 

76 67 115 85,00 7,27 

Quantity 76     

 

    In accordance with our defined purpose to look at the perception of the unemployment 
situation from perspective of possible posttraumatic growth we assume, according to 
measured data that the average value in a group of young unemployed corresponds to a 
tendency of a posttraumatic growth. 
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Table no.2 Correlation relationships between an independent variables  (self-
efficacy, self mastery, sense of coherence) and dependent variables (whole 

posttraumatic growth, posttraumatic growth in the area of relations with other people, 
perception of new possibilities, personal growth, spiritual changes, understanding of 

life) (Pearson correlation analyzes) 

  
Self-

efficacy 
Self 

mastery 
Readibility 

Managea
bility 

Advisabilit
y 

SOC 

Posttraumatic 
growth(PTR) 

-,051 ,317** ,126 ,006 -,013 ,081 

PTR in the area of 
relation with other 
people 

-,155 ,251* ,132 -,003 -,101 ,040 

PTR in the area of 
perception of new 
possibilities 

-,017 ,233* ,145 -,038 ,010 ,079 

PTR in the area of 
personal growth 

,153 ,353** ,122 ,057 ,092 ,155 

PTR in the area of 
spiritual changes 

-,032 ,113 ,091 ,034 -,067 ,050 

PTR in the area of 
understanding of life 

-,102 ,406** -,072 ,038 ,168 ,049 

* p< = 0.05; ** p< = 0.01 

According to the values mentioned in the tables above we can see statistically important 
positive relation between personal characteristic of self-mastery and whole posttraumatic 
growth. We also noticed statistically important positive relation between personal 
characteristic self-mastery and the area of PRT in the area of relations with other people, 
PTR in the area of personal growth and PTR in the area of life understanding. 

Conclusions 
In accordance with our defined purpose to look at the perception of the situation of 

unemployed from perspective of possible posttraumatic growth, we assume according to the 
correlated data, that the average value in the group of young unemployed without working 
experiences (AM=66,99;SD=21,450) corresponds with the tendency of inclination to the 
posttraumatic growth. 

We have found a significant relation between posttraumatic growth and self-mastery (as 
a personal mastery in dealing with difficult situations) within unemployed without working 
experience. We also found out a significant relation between self-mastery and PTR in the 
area of understanding life and self-mastery and PTR in the area of personal growth. 

From the perspective of the relations between posttraumatic growth and personal 
characteristics of self-efficacy, personal mastery in dealing with difficult life situations (self-
mastery) and a sense of coherence we see in the group of unemployed without work 
experiences coherence between posttraumatic growth and a change of self-mastery.  
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Inclination and support of posttraumatic growth in the situation of unemployed is 
connected to the individual personal control of the situation in life that has not a positive 
impact.  

Self-mastery represents together with posttraumatic growth a positive trend. This trend 
we could characterize as a style of mastery-oriented behavior and adaptation method of 
access to a difficult situation of unemployment. This situation is characterized by ambition, 
diligence and effective persistence in searching for solutions by facing actual situations. 

Efforts in overcoming the barriers of personal mastery in solving difficult life situation are 
in accordance with possible positive handling of the unemployed situation. By this positive 
development –posttraumatic growth reflects a healthy way of functioning while unemployed.  

Posttraumatic growth and self-mastery as a personal mastery in dealing with difficult life 
situation is considered as a “positive message” processing and handling life situations. 
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Bankruptcy of Individuals in the Czech Republic  
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Jiřina BOKŠOVÁ2 

Abstract 
It is possible to undergo a personal bankruptcy in the Czech Republic since 2008. The 

number of personal bankruptcies has been steadily rising in the country since the arrival of 
economic crisis in 2009. Because of that it is necessary to examine individuals who had 
undergone personal bankruptcy and by whom has been the process of personal bankruptcy 
already completed.  

Personal bankruptcy – debt relief is a legal process, thanks to which especially 
individuals are being given the opportunity to resolve their complicated financial situation. 
These individuals have debts toward multiple creditors are not able to repay all of it. The 
legal process in the Czech Republic enables to solve the insolvency of an individual via 
declaration of the personal bankruptcy. Essential conditions to be able to declare personal 
bankruptcy are to have more than one creditor and to be able to repay at least 30% of the 
debt, meaning 30% of the overall amount of debts toward signed creditors. In case the 
personal bankruptcy is resolved through a repayment plan, the maximum amount of 
instalments is 60. In the time period of 60 months at most lives the debtor on the level of the 
living wage in the Czech Republic. The amount of income that exceeds this living wage is 
used to repay the debts. 

Submitted research concerns debt relief of individuals who applies for personal 
bankruptcy in the time period between 1.1.2008 and 31.12.2011 and whose process of 
personal bankruptcy has been declared as successfully completed until the first quarter of 
2015. Until the end of the research this applies for 1.352 individuals. 

The main aim of the research was to find out the percentage of debt repaid to creditors 
by each individual with regard to their age.  

The research has been focused on dividing the sample of 1.352 individuals to different 
categories according to their age, source of their income and amount of their income. 
Particular debtors who applied for a personal bankruptcy, has been divided into four age 
groups. Each individual was afterwards analysed for the source of their income, from which 
the debts were repaid. Possible sources of income were divided into eleven groups. The 
researched sample of individuals was consequently divided according to the overall amount 
of their debt into five categories.  

The largest portion of debtors in the Czech Republic is in the age categories 30 – 44 
years and 45 – 54 years. The main source of the most of debtors is from their job position. 
The second largest income group are debtors with combination of income from their job 
position and partial disability pension. The largest amount of debtors is in the income groups 
of net earnings 15.000 CZK – 19.999 CZK.  

From the 1 352 analysed debtors have repaid 100% of their debt exactly 711 debtors. 
The second largest group consists of 206 debtors who were able to repay during the process 
of the debt relief between 35 – 49,99 % of the debt. Personal bankruptcy is an opportunity to 
pull through for an individual in the Czech Republic who is heavily indebted. It is because of 
the fact that if the debtor will fulfil the repayment plan and will live on the level of the living 
wage for the period of 60 months at most, they are able to be relieved from the rest of their 
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debt and therefore resolve their complicated situation. In case the debtor does not declare 
personal bankruptcy they are facing the risk of distrainment of their assets. By distrainment 
no debts are relieved and the debtor has to repay all of their debt. 

Key words  
Personal bankruptcy, debt relief, debtor, creditor, repayment plan, amount of debt, claim 

of creditor. 

 

Introduction 
The Insolvency Act (Act no. 182/2006 Coll., On bankruptcy and its solution) entered into 

force on 1. 1. 2008. Insolvency proceedings can be divided into two phases. The first phase 
is the time to decision on bankruptcy, which is same for all ways of dealing with bankruptcy. 
The decision on bankruptcy is followed by determination how to solve it. The Insolvency Act 
regulates in detail the different solutions. (Maršíková, 2014) 

 
Insolvency Act mentions the bankruptcy of not only corporations, but now also 

individuals. The idea to regulate the bankruptcy of individuals is associated in particular with 
the development of lending to these people and the emergence of mortgage banking. The 
Insolvency Act allow over-indebted individuals to return to normal life when repayment only 
part of their liabilities. The over-indebted individual had not any other option then to live with 
his debt despite the complete repayment was impossible or would take so long that it lost 
rational meaning. This situation was also difficult for the creditors, because they could not get 
the effect of tax or accounting depreciation. Over-indebtedness of individuals also meant a 
worsening social perspective. Without the possibility of debt relief the affected individuals 
would not operate on the market (for example to buy a washing machine or TV). So it is 
definitely right that: Debt relief lets you replace the word "infinity" with "temporary", so the 
perspective is preserved. (Kislingerová, Richter, Smrčka et al., 2013) 

Bankruptcy of the debtor and solutions 
Insolvency Act can thus be used in the situation that the debtor is insolvent. The law 

distinguishes two types of bankruptcy - insolvency and over-indebtedness. Both types 
include multiplicity of creditors as an assumption. This means that the debtor must have 2 or 
more creditors to be regarded as a debtor in bankruptcy. While insolvency may occur in all 
subjects, regardless of whether they are individuals or corporations, entrepreneur or non-
entrepreneur, over-indebtedness may occur only on entrepreneurs. 

Insolvency is the situation where the debtor has a financial debt overdue more than 30 
days and the creditor is unable to repay these debts. But it must not be the unwillingness of 
the creditor to repay its debts, inability must be objective. All the above conditions must be 
met for the determination of bankruptcy. The debtor may also became insolvent by the fraud 
of a third party. However, if it proves that the debtor is capable to divert this situation within 3 
months after the maturity of its financial debts, the debtor will be deemed as insolvent. Given 
that the law is explicitly provided for a thirty-day period, which is necessary for the 
determination of insolvency, it is bankruptcy in this concept is long term status. (Hásová, 
Moravec, 2013) 

The bankruptcy because of over-indebtedness can only occur in entrepreneurs, 
individuals and corporations. Like insolvent, and there is a condition multiplicity of creditors. 
The over-indebtedness is situation where the debtor's liabilities exceed the sum of all his 
assets. If it is possible to assume that the debtor will continue with his business in the future, 
sum of his assets with respect this fact. In connection with the definition of insolvency and its 
forms it is still important to define the impending bankruptcy. Impending bankruptcy may 
claim only the debtor where according to all circumstances it is possible to assume that he 
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will not be able to properly and timely perform a substantial part of his liabilities. Debtors who 
are thus able to predict his future insolvency may claim insolvency process sooner and start 
to solve their situation in a more convenient time. Unfortunately, experience shows that such 
debtors are not many. The data in the insolvency register indicates that the vast majority of 
creditors solve their insolvency until the moment actually occurred. 

 
The Insolvency Act defines three ways of dealing with bankruptcy. They include 

bankruptcy, reorganization and debt relief. While bankruptcy and reorganization are offered 
as a possibility of dealing with bankruptcy only for entrepreneurs (bankruptcy in some cases 
even for non-entrepreneurs), on the other hand, debt relief is the only way of insolvency for 
non-entrepreneurs (especially individuals). 

Debt relief individuals 
Debt relief - personal bankruptcy - is basically the only way the non-business subjects 

can solve their bankruptcy. Personal bankruptcy should help debtors get back to "normal" life 
as unencumbered citizens and continue with a "clean shield". The point of debt relief is that 
the creditor will repay its unsecured creditors at least 30 % of debts and the remaining debts 
will be forgiven him. Whether it is the "right" to forgive the rest of the debts can be discussed. 
On the one hand, it may seem that the forgiveness of most of the debts is sometimes unfair 
to properly repaying citizens, on the other hand, it is useful to consider how creditors got into 
a situation in which they find themselves and have no choice but to deal with their situation 
with personal bankruptcy. It is necessary to put yourself in the situation of creditors. On the 
contrary, they strive to make the amount they receive, as high as possible, ideally one 
hundred percent of their claims. 

 
Debt relief can be accomplished in two forms - a repayment plan or the realization of 

assets. If the debtor fails to comply with conditions of personal bankruptcy, its situation will 
be solved by bankruptcy. In this case, all his assets will be sold and after it was sold, there is 
no forgiveness of the remaining part of the debts. Lenders will be enforced upon the debtor 
the remaining debts that the bankruptcy did not satisfy. In the interest of all debtors should 
therefore be made to comply with the conditions laid down by the insolvency court and avoid 
bankruptcy option. 

 
The most common debtors who undergo the process of debt relief are consumers, 

meaning individuals who are non-entrepreneurs. The meaning of this term, non-entrepreneur 
debtor, has its history. The primary case law had implied that the debtor cannot be an 
entrepreneur from the view of legal enactment, meaning that they do not have trade licence 
or they have it stopped, and that they do not have debts coming out of their business. By this 
it is meant debts from their business activities on its own and also debts which did not come 
out of their business activities but has originated from business activities of others (e.g. 
taking over guarantees for a debt which has come out of business activities). As the time 
went, the strict explanation of this term has eased and sole possession of trade licence is no 
more a reason to refuse someone´s debt relief proposal and it is also possible for the debtor 
to have some liabilities from their business activities. In the latter it is necessary to obtain the 
agreement of creditors which declares that it is possible to repay the business debts through 
debt relief. According to the current case law it is even possible for the debtor to start a 
business if they lose their job position while undergoing the process of debt relief (Decree of 
the Supreme Court in Prague, 2010). Current state is a big benefit for the creditors because 
it allows the debtor to raise their income which leads to higher and faster satisfactions of their 
receivables. On the other side it is forbidden for the debtor to take on new debts in case of 
fulfilling the repayment plan if there is any risk that the debtor is not going to be able to repay 
them when they are due. However being an entrepreneur involves this risk. It is up to the 
decision of the creditors and the court. (Maršíková, 2014) 
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Creditor´s Demands.  
Creditors who are applying their claim against the debtor are participants in the 

insolvency process. In the case of creditors there are no limits. Among them can be 
entrepreneurs, non-entrepreneurs, individuals and other legal entities however they need to 
apply their claim against the debtor. It is possible to divide the creditors into different 
categories. One of them is the amount of time, for which they attend the process. These can 
be either creditors who claim their rights through entered receivable who then attend the 
whole process, or other creditors who take part only in a part of the insolvency process, in 
which their receivable is involved. The latter could be for example claims against the estate 
and their equivalent departments. Another difference is between secured and unsecured 
creditors. A secured creditor is an entity which receivable is secured by equity that belongs to 
the assets of the debtor either by lien, right of retention, limitation of transferring the property, 
reinsurance transfer of right or assignment of claims. Their advantage in comparison to 
unsecured creditors is their better position in the insolvency process. That means that their 
receivables will be satisfied via selling the assets of the debtor, by which the receivable is 
secured. As a particular example, may serve a receivable from a mortgage bank, which is 
secured by a family house of the debtor. In case the debtor does not repay their debt 
according to the contract, the house would be sold and the receivable of the bank would be 
satisfied. Unsecured creditors are satisfied either from the sold assets of the debtor 
(fulfilment of the debt relief via selling debtors assets) or from their incomes in the following 
five years (fulfilment of the debt relief via repayment plan) 

In case of debt relief the creditors take part in deciding which kind of debt relief the debtor 
will undergo, they oversee the activity of bankruptcy administrator and at the same time they 
can influence the actual selection of the bankruptcy administrator. Secured creditors are also 
entitled to give instructions to the bankruptcy administrator how to treat the assets of the 
debtor which are securing their receivables. All creditors realize their right through the 
creditor bodies which are Meetings of Creditors and Board of Creditors.  

Application for a debt relief can be brought in only by the debtor and through the 
application the debtor proposes the way of how their personal bankruptcy is going to be 
handled. The application can be applied with the insolvency application or after the start of 
the insolvency process. For the court to be able to approve of debt relief, the application 
must be handed in. If this does not happen, the court decides to deal with the insolvency 
through distrainment of their assets and income and not by debt relief. 

The Ways of Undergoing the Process of Personal Bankruptcy  
Debt relief can be dealt with either by repaying the debt according to the repayment plan 

or by monetisation of the debtor´s assets. It is also possible to combine both methods. The 
debtor must propose the combination of both methods and agree to it (ergo the court cannot 
instruct the debtor to do so). The advantage of the combination is higher satisfaction of 
creditors. About the way of undergoing the bankruptcy is decided on the Meeting of Creditors 
by creditors themselves. The debtor is obliged to attend this meeting in order to answer all 
eventual questions and convince the creditors that he is able to fulfil the debt relief plan. The 
voting right is assigned only to unsecured creditors who applied with their receivables in the 
insolvency process. Secured creditors do not vote on this matter for a simple reason – they 
will be satisfied from the selling of the assets. The way of debt relief is accepted if more than 
a half majority has voted in favour of it (the votes are in this case also counted according to 
the amounts of the receivables). During the decision-making and voting the creditors have at 
their disposal information about the debtor and the bankruptcy administrator. This information 
consists of income of the debtor in the past five years and his current assets. Because of that 
they have enough information in order to be able to decide which way of the debt relief is 
more preferable for them. In real life the repaying through a repayment plan is a lot more 
common. The accepted debt relief confirmed by the court is obligatory for both the debtor 
and all the creditors regardless the way for which they voted. 
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The statistical data imply that opportunity of declaring personal bankruptcy is being used 
by more and more people. It is evident that the number of insolvency applications 
corresponds to the unemployment rate. Whether the number of applications corresponds 
also to the e.g. age, gender or amount of income of the debtors will be shown by the 
research of individuals who applied for personal bankruptcy in the Czech Republic during the 
period  between 1.1.2008 - 31.12.2011 and by whom was the debt relief successfully finished 
in the first quarter of the year 2015.  

Methodology 

Aim of research 

The institute of personal bankruptcies was introduced into The Czech law on January 
1st, 2008. The main aim of research was to find out the rate of satisfaction of debtors – 
individual natural persons who successfully went through the process of personal bankruptcy 
in Czech Republic. 

Sampling 

The research includes all allowed debt relief of individuals who applied for personal 
bankruptcy in the time period between 1.1.2008 and 31.12.2011 and whose process of 
personal bankruptcy has been declared as successfully completed until the first quarter of 
2015. For the needs of research, all individuals were divided according to age structure. The 
primary source of data are detailed information published in Insolvency Register. The 
significant defect of this source was the fact that all documents are stored in pdf format and 
therefore it was very challenging to get necessary data. (Department of Justice, Czech 
Republic, Insolvency Register, 2015) 

The sample of finished personal bankruptcies – natural persons who have gone through 
the process of debt relief, includes debtors who: 

· fulfilled the debt relief via repayment plan within 5 years 

· fulfilled the debt relief via repayment plan and they paid 100 % of signed claims 
of creditors within 5 years 

· fulfilled the debt relief via selling debtors assets 

Sample distribution 

From the primary database stored in the Insolvency Register we found out that the final 
number of examined insolvency process was 1.352 from the total amount of 8.538 of 
accepted debt relieves. Other processes are still ongoing and they are expected to be 
finished during the years 2015 and 2016 (see Tab.1). 

Tab. 1 Accepted debt relieves 
 

Accepted debt 
relieves in CR 
between 1. 1. 2008 
and 31. 12. 2011 

 

Debt relieves 
completed until the 
first quarter of 2015 

 

Ongoing debt relieves 
accepted between 1. 
1. 2008 and 31. 12. 
2011 

8 538 1 352 7 186 
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The primary sample of finished personal bankruptcies for the further research was 1 352 
individuals. Then the sample of debtors was divided into four categories according to their 
age: 

· from 18 until 29 years, 

· from 30 until 44 years, 

· from 45 until 54 years, 

· 55 years and more. 

Another division concerned sources of debtor’s income: 

· employment, 

· old age pension 

· full disability pension, 

· partial disability pension, 

· combination of employment and old age pension, 

· combination of employment and full disability pension, 

· combination of employment and partial disability pension, 

· combination of employment and widow’s pension, 

· combination of old age pension and widow’s pension, 

· others, 

· not identified. 

The last division of debtors sample was according to their net income: 

· less than 10 000 CZK, 

· 10 000 CZK – 12 999 CZK, 

· 13 000 CZK – 14 999 CZK, 

· 15 000 CZK – 19 999 CZK, 

· 20 000 CZK and more. 

Except the division of debtors sample according to various criteria (age, source of 
income, net monthly income), we had to found out the quantity of signed debtor claims of 
particular creditors and compare them with the rate of satisfaction based on results of fulfilled 
debt relieves. For this purpose were created ranges of percentage satisfaction of creditors: 

· 100 %, 

· 60,00 % - 99,99 %, 

· 50,00 % - 59,99 %, 

· 35,00 % - 49,99 %, 

· 30,00 % - 34,99 %, 

· less than 30 %. 
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Results of research  

Results of the research are summarized in following tables 2, 3, 4 and 5.  

Tab. 2 Division of personal bankruptcies of debtors according to their age and 
source of income 

 

Based on examining, it was found that predominant source of income, which will be used 
in most of the cases to repay creditors through the repayment schedule and satisfied them, is 
debtor’s wage regardless of his age. At the same time, it is logical that since the age group 
45-54 and 55+, the share of other sources of income is gradually increasing in comparison 
with debtor’s wage. As people get older, it comes with a variety of health issues and 
complications which prevent the debtor from working at full power. Therefore there are more 
often represented other sources of income in these age groups, especially different types of 
pensions and other payments from the state. 

 

 

Sources of income of debtors 

Age structure of debtors from finished debt 
relieves 

 

 

Total  

18 - 29 

 

30 - 44 

 

45 - 54 

 

55+ 

 

employment 193 538 262 94 1 087 

Old age pension 0 0 2 59 61 

Full disabled pension 1 14 14 23 52 

Partial disabled pension 0 6 3 1 10 

Combination of employment 
and old age pension 

0 0 0 23 23 

Combination of employment 
and full disabled pension 

0 3 2 4 9 

Combination of employment 
and partial disabled pension 

5 19 24 24 72 

Combination of employment 
and widow’s pension 

0 5 2 1 8 

Combination of old age 
pension and widow’s pension 

0 1 2 19 22 

Others 0 0 1 2 3 

Not identified. 0 2 3 0 5 

Total 199 588 315 250 1 352 
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Tab. 3 Distribution of personal bankruptcies of debtors according to their monthly 
net income 

Monthly net income Amount of 
completed personal 
bankruptcies (abs.) 

Amount of 
completed 
personal 
bankruptcies (%) 

Less than 10 000 CZK 100 7,4% 

10 000 CZK – 12 999 CZK 309 22,8% 

13 000 CZK – 14 999 CZK 185 13,7% 

15 000 CZK – 19 999 CZK 417 30,8% 

20 000 CZK and more 329 24,4% 

Debtors who cannot be assigned to any 
of observed group 

12 0,9% 

Total amount of completed personal 
bankruptcies 

1 352 100% 

 
Besides, debtors source of income, the aim was also to find out their monthly net 

income. The processing of this issue was based on information, which was presented by 
debtors themselves in their insolvency proposal. On the basis of summarizing data was 
found that the largest group are debtors with monthly net income in between of 15 000 CZK 
and 19 999 CZK, second largest group are debtors with income over 20 000 CZK. At the 
third position are debtors with income between 10 000 CZK and 12 999 CZK. Moreover the 
table 3 shows that group of debtors whose income is less than 10 000 CZK, participates in 
the research sample by 7,4%. It is astonishing that creditors were willing to provide funding 
to such a group of debtors. At first glance, it is obvious that these debtors must have issues 
with the payment for basic living needs. So money they borrow are most likely used just for 
consumption with unrealistic view of payback. 

 

Tab. 4 The number of personal bankruptcies in relation to the degree of 
satisfaction of creditors 

Percentage ranges of 
satisfied creditors from 
completed personal 
bankruptcies 

Number of personal 
bankruptcies in relation to 
the degree of satisfaction 
of creditors 

Share of each group in total 
examined sample  

100 % 711 52,6 

60,00 % - 99,99 % 134 9,9 

50,00 % - 59,99 % 78 5,8 

35,00 % - 49,99 % 206 15,2 

30,00 % - 34,99 %, 192 14,2 

less than 30 % 31 2,3 

Total 1 352 100,0 
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Tab. 5 The number of personal bankruptcies in relation to the degree of 
satisfaction of the creditors and debtors age 

Percentage ranges 
of satisfied creditors 
from completed 
personal 
bankruptcies  

Age structure of debtors from completed 
personal bankruptcies 

Total 

18 - 29 30 - 44 45 - 54 55+ 

100 % 133 295 158 125 711 

60,00 % - 99,99 % 16 57 37 24 134 

50,00 % - 59,99 % 6 41 18 13 78 

35,00 % - 49,99 % 17 94 48 47 206 

30,00 % - 34,99 % 25 88 46 33 192 

less than 30 % 2 13 8 8 31 

Total 199 588 315 250 1 352 

 

The table 4 and 5 shows, that total of 711 debtors (52,6 %) across all age categories has 
fulfilled all their obligations to their creditors. The largest age group is formed by debtors in 
age between 30 and 44. In this context it is necessary to draw attention to the fact that in the 
course of insolvency proceedings are satisfied only creditor claims which are submitted to 
the insolvency proceedings. If any of the creditors have not sign in his claim in due time, he 
will not be satisfied during the process of debt relief and this debt will not be taken into 
account at all. 

In addition, it is necessary to mention that 31 debtors failed to achieve the minimum 
threshold of creditor satisfaction which according to the law is 30 % out of all signed claims. 
However, this situation may occur in the course of debt relief. E.g. debtor in the course of 
debt relief lost a job for a certain period and therefore could not pay his debts as intensely as 
before. If there is no intention to avoid finding a new job, there is no reason to terminate the 
process of debt relief. When debt relief is being approved, the 30 % threshold must be 
fulfilled, but is always based on the past. The current level of net income can be higher or 
lower, but it is always fundamental for the course of debt relief to have regular income and 
not to violate the conditions laid down. 

Conclusions 
Out of 1 352 examined debtors only 711 have paid 100% of their creditor claims. Second 

largest group of 206 debtors satisfied between 35 % and 49,99 % of their creditor claims in 
the course of debt relief. 

Institution of personal bankruptcies of individuals is the starting point in finding solution 
for indebted citizen of Czech Republic. The reason is simple, if debtor fulfil the repayment 
schedule and live on the subsistence level for up to 60 months, he has the opportunity to 
apply for debt relief from yet unpaid portion of debt after these 60 months. And by taking this 
opportunity to resolve their difficult financial situation. In the case where indebted citizen did 
not declare personal bankruptcy, faces the risk of execution on his property. No debts are 
forgiven if debtor is in execution. (Hásová, 2012) 
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Strategic planning of municipalities

Petr 1

Abstract:
Although compiling a strategic plan is not determined in the Czech Republic by any 

law, it should be an interest of every municipality to compile such strategic document 
and strive for its effective realization. The aim of the paper is to evaluate strategic 
planning of municipalities in the South Bohemian Region and to suggest methodical 
procedure to make a strategic plan which could contribute to improving practical 
compilation and use of this important document to the benefit of local development.
Only 2/3 of municipalities in the South Bohemia region have compiled a strategic plan.
Methodical procedure of making strategic plan compiled by an author describes 
a process of making and realizing strategic plan, starting from awareness of the need, 
to its preparation and compilation to its approval, implementation, examination or 
possible update.

Key words:
Analysis, management, municipality, process, strategic plan.

Introduction
Strategic management represents an aggregate of methods and approaches that 

can be applied for manag
2006). The importance of strategic management for the development of regions is 
growing, together with the effort of the regional representatives to increase the 
performance and competitive advan
An objective of strategic management in municipalities is to aim for the highest-guality 

a backbone of strategic management (Steiner, 1979). It provides systematic techniques 
and cohesion of organizational activities and on the other hand it defines future of the 
organization (Poister, 2010). 

One of the first books describing concept of strategic planning in an innovative way 
was Strategic planning: What every manager must know (Steiner, 1979). At the 
beginning of the 80s, a series of articles was published in the USA that suggest state 
administration and self-government to use strategic planning and approaches devised 
in the world of business (Albrechts, 2004). A bridge that spanned the transition 
of strategic planning from private to public sector is a highly regarded work called 
Strategic planning for public and nonprofit organizations (Bryson and Roering, 1988). 
Theoretical and particularly practical findings in many case studies of public 
administration were presented in a book Strategic management in the public sector 
(Nutt and Backoff, 1992). 

1

-mail: rehor@ef.jcu.cz

834



Strategic planning is defined as a disciplined effort to make fundamental decisions
and take actions that are guidelines for an organization; what it is, what it does and why 
it does it (Osborne and Gaebler, 1992). It is a social process through which local 
communities cope with external and internal challenges (Healey, at al., 1997). It is also 
a creative process, in the course of which are accomplished formulations of principal 
visions, determination of objectives and strategies necessary for reaching objectives as 
well as procedures leading toward self-realization of proposed aims (Denning, 1989). 
It also represents aggregate of gradual and entirely specific steps that will lead 
to improvement of social economic environment in the whole region being resolved 
(Charbuský and Stejskal, 2003). The aim of strategic planning is to retain positive 
balance between an organization and its environment in the long term horizon (Eadie, 
2000). Strategic planning fulfils three basic functions – developmental, controlling and 
integrative coordinating (Needham, Zwanikken and Faludi, 2004). 

Every town or municipality, if it wants to be competitive, needs to have its strategy 

and especially of municipalities, is conditioned by many factors that can be more or 
less successfu
no clear strategic plan, then a positive change can occur in the municipality only 
sporadically (Gantick and Lipe, 2002). Consultation with public appears to be one of 
the main components of strategic planning on a municipality level (Kabir, 2007). 
A strategic plan is made for the need of long term coordination of public and private 
activities of economic, social, cultural and ecological character of municipality (Hudec 

2004). In order to gain financial means from EU funds, the 

sundry division of strategic planning process. Although these divisions are often quite 
dissimilar, principal phases that are common for most approaches can be identified. 
Literature (Berman, 1999, Dobrucká and Coplák, 2007) often mentions the first phase 
as preparatory, and above mentioned authors denote it a critical point of the whole 
process of strategic planning. The first phase is building partnerships. Among other 
phases are: analyses, common vision, strategic framework, implementation and 
monitoring, and evaluation and feedback (Haccou, 2007). 

Munive–Hernandex, et al. (2004) presents four phases of strategic planning: 
setting objectives, revising situation, formation of strategy and allocating resources and 
monitoring. Plant (201) mentions 5 primary components that strategic plan should 
have: monitoring of environment, setting clear visions, defining ultimate state, setting 
benchmarks and selecting route to reach success.

Materials and methods
The aim of the paper is to evaluate strategic planning of municipalities in the South 

Bohemian Region and to suggest methodical procedure to make a strategic plan which
could contribute to improving practical compilation and use of this important document 
to the benefit of local development. 

Due to considerable complexity and difficulty of examining the issue was 
of primary data collection method chosen survey by the mayor. The questionnaire was 
distributed in person or electronically via e - mail. In the period 2011 - 2012 there were 
obtained from a total of 488 questionnaires, 622 municipalities, representing about 80% 
of the communities represented in the sample. Data from 2 questions of a 
questionnaire were, for the purpose of this article, processed with the help of statistic 
methods suitable for analysing categorized data (one-dimensional analysis, 
contingency tables), that are part of a statistical programme Statistica. One-
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dimensional analysis and analysis of dependency of qualitative features were used 
including a test of independence and defining dependency force.

For statistical evaluation of the results of the survey there were used programming 
environment that provides a simple tabulation, charts and procedures for data analysis. 
There was used for univariate analysis and qualitative analysis based characters, 
including the test of independence and determine the strength of addiction. To test the 
dependence of categorical variables there was used in the program Statistica linear 
model where the response variable has a multinomial distribution. As linked function 
there was applied Logit (McCullagh and Nelder, 1989). The null hypothesis H0 states 
at paper that differences are insignificant in the responses of mayors according to the 
type of municipality. If the calculated p-
we reject the null hypothesis and we can say that the answers of mayors are 
significantly different.

Results and discussion

Has the municipality compiled a strategic plan of development? 

In practice, about 2/3 of municipalities (see table 1) in the region have compiled 
a strategic plan. A strategic plan has been compiled more frequently in the country than 
in towns by 9 percent. Smaller municipalities typically plan on level of municipality 
cluster, as they integrate their municipality priorities into a joint document. Roughly ¼ of 
the countryside and 1/5 of towns have not made any strategic plan. More than 10% are 
only working on the development plan at this time. 

Table 1. Has the municipality compiled a strategic plan of development? in 
%

Answers Rural municipalities, 
n=399

Cities, n=45 Overall, 
n=444

Yes 66.67 57.78 65.77
No 23.31 17.78 22.75
Working on the plan 10.03 24.44 11.49

When individual compilation of strategic plans was carried out, there was found 
a relation between the size of the municipality and processed or unprocessed 
development plan - value p (0,03) is lower than 0,05 (see table 2).

Table 2. Likelihood test type 3 distribution: multinomial, linked function: 
Logit

Type of municipalities Chi - squere P-value

Cities or rural municipalities 6.816276 0.033103

Reasons why municipalities don't have a strategic plan of development?

Planning development of the municipality usually is, according to 10 % of mayors 
limited by financial and personnel capacities or insufficient knowledge and little 
experience with planning. A development plan is in most cases, in about 4/5 of 
municipalities, replaced by regional planning or by budget outlook (see table 3). It is 
suprising that 10 % of towns and 15 % of countryside don't need such a plan. The 
answers of mayors aren´t significantly different in this questions (p value is higher than 
0,5).
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Table 3 Reasons why municipalities don't have a strategic plan in %

Answers Rural municipalities, 
n=122

Cities, n=10 Overall, 
n=132

Financial reason 6.56 0 6.06
Personnel reason 2.46 10.00 3.03
Political reason 0.82 0 0.76
We have other type of plans 75.41 80.00 75.76
We don´t need this plan 14.75 10.00 14.39

Methodical procedure of making a strategic plan of municipality

Every municipality should compile its own long-term strategic plan or joint strategic 
plan in some municipality cluster. It is obvious to pose questions: Is it right to compile 
a strategic plan? What should be the contents of such plan? The author aimed to 
respond to these questions and suggested methodical procedure to make a strategic 
plan. The objective of this methodology is to make and unify a suitable and applicative 
procedure to compile strategic plans and their implementation on level of self-
government and thus increase quality of these compiled documents in next the period 
of EU programs 2014-2020. 

The whole process of methodical procedure is divided into 9 primary phases (see 
Picture 1). The methodology was compiled on the basis of content analysis of exists
various procedures applied in strategic plans of municipalities and micro regions
in South Bohemia.

Pic. 1 Methodical procedure of making a strategic plan of municipality

Awareness of necessary plan, knowledge of strategic management and 
communication: The first step when making strategic plan should be realizing the 

1. Awareness of necessary 
plan, knowledge of 

strategic management and 
communication 

6. Creating action 
plan

5. Formulation of 
vision of strategic 

priorities

4. Carrying out 
analyses of the 
environment, 

SWOT analysis

3. Creating teams2. Deciding on an 
architect of the plan

9. Updating 
strategic plan

8. Strategic control

7. Implementation 
of strategic plan 

C
O
M
M
E
N
T
S

Approval by a local authority
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importance of necessity of such document by management of the municipality and 
justification of such decision. Co-operation and communication with all parties involved 
is one of the most important processes mainly because of right settings and accepting 
of objectives. Communication and respecting principles of strategic management 
permeates all other phases. 

Deciding on an architect of the plan: Management of municipalities has to decide, 
in the second phase, how to make a strategic plan and on conditions of such 
compilation. Strategic plan should be made of combined (expert-community) method 
integrating subjects from public, business and non-profit sector of the municipality. 
Expert constituent is represented here by specialized external developer and strategic 
management of the municipality. 

Creating teams: involving interest groups: An architect of the plan (e.g. municipality 
management, external company) should in this third phase bring together a suitable 
expert team of professionals, who will participate on compiling a strategic document. 
The members will work together during time period assigned for compilation and then 
they will also work on realization of certain strategic priority or project. 

Carry out analyses of the environment: it is suitable to carry out a comparison 
analysis with the region and municipalities of the similar size. A research of social and 
business environment should be carried out among important entrepreneurs and 
inhabitants of the municipality. Aim of the survey via questionnaire is to find out the 
attitude of entrepreneurs and inhabitants to the municipality, what problems they 
consider to be most serious, how the municipality should develop or how strategic 
management of the municipality can help them increase their satisfaction. An analysis 
is an output of this phase. 

Formulation of vision of strategic priorities, objectives and activities: Strategic part 
of the plan answers the question what we want to achieve in the municipality. The 
structure of the strategic part can be characterized as a direction from general towards 
particular. The main objective and activities are defined for each of them on the basis 
of determined vision of the municipality and specified strategic priorities. 

Creating action plan: Action plan is made in a descriptive implementation part, in 
which particular projects are necessary for reaching targets within one calendar year 
are specified. It should mainly define: drawing up schedule, defining responsibilities for 
realization of projects, selecting indicators, specifying financial demands of individual 
projects, selecting possible finance resources, determining order of importance 
of projects. 

After comments carried out by citizens and by members of the team and after 
strategic plan is approved by a local authority, preparation of the project and related 
measures have to be started. The aim of strategic management of the municipality is to 
compile so called hierarchical structure of work, i.e. particular activities and tasks that 
must be carried out. 

The aim of strategic control is to systematically gather data related to technical and 
financial realization of individual activities and projects, including monitoring of their 
conformity with the strategic plan. 

Updating strategic plan can be done regularly once in five years. During each 
update every part of the plan can be adjusted or possibly additional analyses and new 
activities can be suggested.

Conclusions
No binding and unified methodical procedure and contents of strategic plans 

of municipalities have been specified in the Czech Republic. Their formation is solely 
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individual concern of each strategic management of municipalities. About 2/3 
of municipalities in the South Bohemia region have compiled a strategic plan.
Methodical procedure of making strategic plan compiled by an author describes 
a process of making and realizing strategic plan, starting from awareness of the need, 
to its preparation and compilation to its approval, implementation, examination or 
possible update.

Methodology is primarily intended for strategic management of municipalities, 
micro regions and for all other external developers (specialized organizations) and it is 
applicable not only on level of self-government area, but also in regional or state public 
administration. Involving public, private sector and other institutions in municipalities 
helps create partnerships and improves co-operation not only when trying to find 
agreement on what is most important when creating strategy, but particularly during 
subsequent realization of specific activities and projects of this strategic plan. 
A strategic plan should contribute to improving local competitiveness while finding 
solution to developing projects that will enable economic and land development of the 
municipality and contribute to increasing the quality of living of its citizens.

This paper was supported by the GAJU 039/2013/S.

Literature:
Albrechts, L. 2004. Strategic (spatial) planning reexamined. Environment and Planning 
B - Planning and Design. 31, 743-758.
Berman, N. L., et al. 1999.
strategickým plánováním. Moderní obec, 3.
Bryson, J. M., Roering W.G. 1988. Initiation of strategic planning by governments. 
Public Administration Review, 48, 995-1004.
Denning, B. W. 1989. Making strategic planning work in practice. Peargamon Press. 
Dobrucká, L., Coplák, J., et al. 2007. Tvorba strategického rozvojového plánu obce. 

- PEEM.
Eadie, D. C. 2000. Change in chewable bites: managing the strategic change portfolio. 
In: Handbook of strategic management. New York: Marcel Dekker.
Gantick, M. J., Lipe, M.M.R. 2002. Successful strategic plannning in town government. 
Annual quality congress, 56, 705-710.
Haccou, H. A., et al. 2007. MILU Guide - Practitionner handbook for Multifunctional 
Intensive Land Use. Gouda: Manual.
Healey, P., Khakee, A., Motte, A., Needham, B. 1997. Making strategic spatial plans. 
London: UCL Press Limited.

.

fakulta, 900-905.
2009. Systemic approach to regional planning. In: 3rd 

Central European Conference in Regional Scicence. Košice: Technická univerzita, 
357-368. 
Charbuský, M., Stejskal, J. 2003.

a, 71-78.
Kabir, S. M. H. 2007. Strategic planning in municipal government: the case of city of 
Ottawa. Canadian Social Science, 3 (5). 5-14.

2004.
Vydavatelství a nakladatelství Ale
McCullagh, P., Nelder, J.A. 1989. Generalized linear models. London: Chapman and 
Hall.

839



Munive-Hernandex, E.J., Dewhurst, F.W., et al. 2004. Modelling strategy management 
process: an initial BPM approach. Business Process Management Journal, 10(6). 691-
711.
Needham, B., Zwanikeen, T., Faludi, A. 2004. Strategies of improving the performance 
of planning: some empirical research. Environment and Planning B - Planning and 
Design, 24 (6). 871-880.
Nutt, P. C., Backoff, R.W. 1992. Strategic management of public and third sector 
organizations: a handbook for leaders. Jossey-Bass Publishers.
Osborne, D., Gaebler, T. 1992. Reinventing government: how the entrepreneurial spirit 
is transforming the public sector. Addison-Wesley Publishing.
Poister, T. H. 2010. The future of strategic planning in the public sector. Public 
Administration Review, 70, 246-255. 

.
-517.

. Strategic management and measurement of 
competitiveness of regions on example of countries EU. Journal of Central European 
Agriculture, 9 (1). 17-22.

.
Brno: Akademické nakladatelství CERM.

. Municipal management strategies of regional development and 
quantification the position of regions. Journal of Central European Agricultere, 14 (3), 
197-208. 
Steiner, G. A. 1979. Strategic planning: what every manager must know. London: The 
Free Press.

840



Assessment of Risks in the Investment Project of 
Cattle Production

Jozef Repiský1

Abstract

The paper is focused on a creation and evaluation of the investment project of 

cattle production with a risk taken into consideration via a simulation model. 

The investment plan of a business operating in the field of plant and animal 

production is oriented to the construction of large facilities with a capacity for 

3000 pieces of cattle as well as the purchase of a suitable mechanization. 

The fundament of this work was a creation of a multi period balance model 

and formation of different variants of the individual projects which differ in 

production volume and mean of financing. The main evaluation criterion of the 

deterministic calculations was a net present value which takes into 

consideration the time factor and belongs among the dynamic methods. By 

means of sensitivity and simulation analysis is possible to identify an 

appropriate investment strategy under the risk conditions. The risk factors, 

which were identified by sensitivity analysis, are defined as random variables 

with certain probability distribution. Critical values of target criterion give 

information value which we can expect with willingness to tolerate given risk 

quantification. The comparison of distribution functions of investment 

alternatives allows the identification of the optimal strategy. On the basis of 

the gained results we came to  the conclusion that the chosen variant of cattle 

production facility is a profitable investment which can  increase the value of 

the company itself.

Key words

investment project cattle production, multi-periodical models, net present 

value, risk factors, simulation analysis
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Introduction

The objective of the investment policy of the company is the creation and 

implementation of investment projects that contribute to the growth of the 

market value of the company in terms of net present value of the investment. 

Similarly, an essential part of the investment decision should also take account 

of risk. The application of modelling technique enables an increasing 

objectification of the process, which is documented by the following post 

evaluation focused on investments in cattle production.

Objectives and methodology

The investment plan of a business operating in the field of plant and animal 

production is oriented to the construction of large facilities with a capacity for 

3000 pieces of cattle as well as the purchase of a suitable mechanization.

The identification of optimal strategies under conditions of risk is carried 

out under the following procedure:

• Construction of multiperiodical balance model of cattle production

• Deterministic assessment of the effectiveness of investment 

projects based on the criterion of net present value - NPV

• Construction of a simulation model of risk assessment and 

selection of the optimal alternative.

Deterministic assessment of the effectiveness of investment projects is 

based on the criterion of net present value - NPV (Lumby, 1996; McLaney, 

1994)
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where: NPV net present value

CFt net finance income from investment in the individual

years t individual years of lifespan

i discount rate (v %/100)

n lifespan period

I0 initial investment costs

Sum of the financial costs during the lifespan of the investment has to ensure 

the covering of the expended financial sources, required revenue rate 

presented in the discount rate and should increase the cash flow what would 

raise the market value. The condition will be reached by the enterprise if the 

value of the net present value is positive.

Risk factors in deterministic models are identified by sensitive analysis. 

They are represented by random variables which change causes significant 

changes in resulting criteria-indicator. The investment project risk is reflected 

through simulation analysis. Own analysis for the specification of risk factors is 

realized in the following phases:

Estimation of the shape of risk factors distribution and the estimation of 

distribution parameters,

Construction of the probability distribution of the analysed criterion 

indicator and determination of its basic characteristics.

Identified risk factors in stochastic model are formulated as random variables 

with some probability distribution (Sojková, 1997 Repiský, 2000). Types of 

distributions are determined subjectively on the basis of expert estimates. The 

comparison of the distribution functions of individual investment plans will 

identify the optimal strategy and the critical values of the target criteria provide 

information what value may be expected with the willingness to take certain 

quantifiable risks. Simulation analysis is implemented through the Risk for 

Excel program. The model is quantified by real data from similar projects of 

cattle production, as well as previous studies from the literature.

Results and Discussion

The proposed investment project aims to improve housing conditions for cattle 

in the selected business, including the provision of suitable conditions for the 

animals, the protection of air, surface water and groundwater, and to create 

good working conditions for the operators as well as increase the overall

productivity.
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The objective of the project is investing in:

Construction of facilities for cattle breeding in accordance with the 

conditions to ensure animal welfare (two stables)

Construction parlours and purchase of technology

Construction dunghill and tanks for slurry

Purchase of mechanization (Iveco Trakker, gatherers wagon for hay and

straw)

The total investment costs of the construction of the mentioned features and 

the purchase of mechanization, at the amount € 3 361 155, are spread over a 

period of three years. In case the dairy cows would be purchased, the price is 

estimated at 752 € per cow.

We present here only the basic principles for the creation multi-

periodical deterministic model of cattle production. The model is created in a 

Microsoft Excel spreadsheet for a period of 10 years and composed of 

interrelated and complementary data input from the initial decisions (with 

adjustable state of the dairy and the derived status of other cattle categories in 

a closed herd turnover - calves up to six months, heifers , high gravidity 

heifers, fattening cattle, with the possibility of increasing the number of 

animals through the purchase of dairy cattle), through the initial capital costs, 

variable and fixed costs, depreciation, sales production, financing of 

investments and repayment schedule, the projected income statement, 

statement of projected cash flow and projected balance sheet.

Initial decisions that are the responsibility of the decision maker (eg. 

number  of dairy cows in different years, the unit cost of capital, variable, 

fixed, milk prices, method of depreciation, the amount of own and borrowed 

funds, subsidies, high interest rates, the length of the extension period of loan 

repayment, duration of the repayment period of the loan as well as an option 

to repay the credit in different time periods (with the same principal payments 

or equal instalments annuities) are colour marked and for each entry the 

respective unit of measure is introduced. All other calculations are performed 

automatically (intermediate data and model outputs).

The most important statement for the deterministic assessment of the 

effectiveness of the investment plan is represented by the projected cash flow 

statement (Table 1).

844



Table 1 The projected cash flow statement for variant gradual increase in the   
number of dairy cows and in the financing of 50% of own resources, 30% of 
borrowed funds, 20% subsidy

Cash-flow. 1 2 3 4 5
Cash inflow

Equity 334 385,15 952 168,24 394 024,30 67 647,88 22 549,29
Loans 200 631 571 301 236 415 0 0

Sales animal products

2 625
818,23

2 596
963,08

2 596
963,08

2 885
514,54

2 981
698,36

Subsidies for technologies 133 754,06 0 157 609,72 0 0
Subsidies for buildings 0 380 867,30 0 0 0

Total inflow

3 294
588,53

4 501
299,57

3 385
011,68

2 953
162,42

3 004
247,65

Cash outflow

investment costs

buildings, halls 0
1 904

336,49 0 0 0
Machinery and equipment 668 770,30 0 788 048,60 0 0
Herd 0 0 0 67 648 22 549
increase in financial capital 0 0 0 0 0
Operating costs 2 209 918 2 185 634 2 185 634 2 428 482 2 509 431
Paym. of loans and interest 32 652 125 628 164 104 164 104 164 104
Tax on profit 37 000 0 0 0 0
Total expenditures 2 948 340 4 215 598 3 137 786 2 660 233 2 696 084
Total income 3 294 589 4 501 300 3 385 012 2 953 162 3 004 248
Net cash-flow 346 248 285 701 247 226 292 929 308 164
Cumulative cash-flow 346 248 631 949 879 175 1 172 104 1 480 268
Capital costs covered by 
equity 334 385,15 952 168,24 394 024,30 67 647,88 22 549,29
Return on equity

11 863 -666 467 -146 799 225 281 285 614
Present value 10 784 -550 799 -110 292 153 870 177 344
discounting rate 10%
NPV 390 757

The effectiveness of the investment project is evaluated using the method of 

return on the capital. NPV on equity is calculated by taking the net cash flow for 

each year reduced by investor's own contribution and then this modified cash 

flow discounted to present value. Under the fulfillment of certain preconditions, 

the variant of gradual increase in the number of dairy cows from 810 to 1150

and in the financing of 50% of own resources, 30% of borrowed funds and a 

20% subsidy on the basis of the calculated NPV of € 390,757, it can be said 

that the scenario of the investment plan is acceptable since NPV is positive. 

Also the conditions of financial coverage of investment and positive cumulative 

cash flow at each time period are met. By changing various input parameters of 

the model user can test the acceptability respectively. unacceptability of the 

changes under consideration. Model enables simulation of the impact of 

investment in construction, the use of capacity building in the range of 2000-
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3000 cattle units, with various financing investments in different animal 

structures and different milk price.

Tables 2 and 3 present the NPV at the enlargement strategy dairy 

farms from the fourth year of 810 pieces successively up to 1150 pieces at 

estimated milk price of € 0.37 with a different funding structure.

Table 2 different levels of subsidy

Variant 1 Variant 2 Variant 3 Variant 4 Variant 5 Variant 6 Variant 7

equity 60% 50% 40% 40% 50% 50% 40%

debt 10% 20% 50% 30% 25% 30%

subsidies 40% 40% 40% 10% 20% 25% 30%

NPV in € 931 764 943 410 947 303 109 828 390 757 530 336 668 145

Table 3 Financing options without subsidies
Variant 8 Variant 9 Variant 10 Variant 11

equity 70% 50% 30% 20%
debt 30% 50% 70% 80%

NPV in € -164 019 -167 559 -173 660 -177 457

NPV reaches the highest value at the subsidy level of 40% where the value of 

the NPV increases with a higher leverage ratio. The company reaches the 

highest NPV company achieves in option 3, which uses 20% of borrowed funds 

through a loan. With a subsidy level of lower than 40%, NPV decreases 

significantly with decreasing percentage of subsidy coverage and without 

subsidy NPV is negative.

Taking into consideration changing milk prices, in the first variant at the 

price of milk at € 0.36, the NPV would have fallen from € 931,764 to € 192,019 

and at the price of € 0.28 the NPV would decline to a negative value of € -

2,837,974. Even the gradual extension of cattle size (950 cows) at the price of 

€ 0.36 the NPV would have been positive by € 143,296. Even if the company 

does not increase the number of dairy cows and doesn´t use the full capacity of 

cattle facilities the first variant at the same price will be effective with NPV € 

91,658. The inefficient variants are those with price of milk falling to € 0.28, 

achieving high NPV negative values. Similar results would have been with the 

variant 2 and 3. At the variant with lower subsidies the NPV would have been 

negative already with the price of milk at the level of € 0.36.

The presented model is based on certain assumptions, which are 

represented by deterministic parameters based on best estimates. However, it 

is useful and should be examined by sensitive analysis of how changes in the 
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Senzitívna analýzaSensitive analysis

-70,00% -20,00% 30,00% 80,00% 130,00%

Percentage change NPV

various parameters influence the resulting criteria. A significant change in 

criteria suggests how the project is sensitive to changes in specific parameters 

for other constant value. Factors whose changes cause the biggest change of 

analyzed criteria, are described as risk factors. For the evaluation of the 

project, these were mainly the following parameters: milk price, milk (in both a 

factor of 10% change in process parameters change in NPV 155%) and the 

price of meat (10% change in process parameters change in NPV 20%), other 

factors are not significant risk factors for the project.

Figure 1 The Sensitivity Analysis (the NPV change with a 10% factor change)

Milk yields

Tax

Interest rate

Price of meat

Price of milk

Price of d. cow

Taking into account the different attitudes to risk, the risk factors in 

subsequent stochastic model are formulated as a random variable with some 

probability distribution. Types of probability distributions and estimation 

parameters were determined subjectively. In the analyzed studies were only 

two types of probability distributions of risk factors: normal distribution 

NORMAL (,) for milk yields where the parameters mean and standard 

deviation were estimated on the basis of multi-yearly characteristics and 

triangular distribution TRIANGEL (min, mode, max) for milk prices and meat. 

The design of the criteria-indicator probability distribution is carried out through 

Risk software program, which allows the use of simulations with respect to 

existing dependencies between random variables. Using Monte Carlo methods 

values of input random variables are generated - risk factors. The output of the 

simulation are statistical indicators that characterize the more discrete 
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probability distribution simulated indicators. Efficiency investment projects 

(rated are only three model variants 1. 5 and 7) can be evaluated based on the 

critical values of target indicators (Table 4). The investor is willing to invest only 

bear a certain risk. Provided that the entity has the decision-making risk 

aversion, it is assumed that investors are willing to bear a 10-35% risk. The 

percentages indicate the probability at which NPV falls below the value 

associated with a given probability. With a probability of 10% may be expected 

that the NPV of the alternative 1 will be below € -195,084. Taking into account 

the risk aversion in the negative NPV values of the investment plan for variant 

5 and 7 to the decision maker is inefficient. The resulting criteria value 

becomes positive in variant 1 at 20% level of risk (with 20% probability we can 

expect NPV of variant to be less than € 32,076). So it is up to the investor, 

whether he is willing to bear the specific risks associated with and to what 

extent.

Table 4 Critical values of NPV CF for variants 1,5,7
Risk % Variant 1 Variant 5 Variant 7
10% -195 084 -769 720 -478 684
15% -64 140 -639 794 -354 141
20% 32 076 -530 792 -252 742
25% 116 453 -439 815 -162 537
30% 189 696 -356 625 -79 866
35% 271 868 -285 733 -4 768

The evaluation of the effectiveness of investment projects is also 

possible through the distribution function and density function. Distribution 

functions form the basis for a comprehensive comparison of the effectiveness 

of different strategies with respect to risk attitudes according to the stochastic 

dominance rules (see Figure 2).
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The comparison of the distribution functions of variants 1, 5 and 7, represents 

an application of rules of stochastic dominance of first degree, because the 

distribution functions don’t intersect. Based on the comparison between the 

variants it can be said that variant one is dominant to variant 5 and 7. The 

most preferred variant is one that has a distribution function positioned to the 

far right. This means that for any value of NPV of variant 1 it offers lower 

probability that the criterial indicator will be lower than the corresponding value 

of NPV. Worst options are in the left, therefore, in the variant 5 and variant 7.

Taking account of the risks by using simulation analysis, in this case it

is confirmed the order of the different variants obtained based on a 

deterministic approach (in some cases, especially when it comes to 

substantial differences investments, the order can radically change), but the 

critical value of the target criteria can provide decision makers with relevant 

information relating to their attitude to risk as well as the willingness to take a 

certain degree of risk, and thus objectify decision making process.
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Are financial bankruptcy predictors branch-specific?
Evidence from Czech manufacturing and agricultural

companies
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Abstract
The bankruptcy of a company causes significant losses to owners and other

stakeholders. Many scientific efforts have been dedicated to creating a more accurate model
by analysing different sets of predictors (variables of the model) or a different set of methods.
Previous work has shown that these models are often less effective when applied in a
different branch, period or economic environment than that from which the data on which 
they were developed was taken. Most of the previous works analyse the given problems on a
sample of manufacturing firms; limited attention has been paid to other branches.

The aim of this paper is to analyse the significance of a set of financial ratios in different
time periods and in two branches.

The sample under investigation is comprised of 43,515 companies in agriculture and
manufacturing. These are 42,989 active (or financially healthy companies) and 526 bankrupt
companies (a year before bankruptcy). We tested a set of 16 financial ratios covering several
aspects of a company’s financial health mentioned in previous studies on company
bankruptcy prediction. Financial ratios were defined for each analysed company in the
sample of active companies and the sample of bankrupt companies. The ratios were
calculated according to the status of the company (i.e. active or bankrupt), the last reported
year (2008, 2009, …, 2013), i.e. in the case of bankrupt companies the year of bankruptcy, 
and finally according to the number of years prior to bankruptcy (t+1, t+2, …, t+5). The F-test 
and t-test were applied to test the potential differences between the financial ratios of the
samples of active and bankrupt companies, and the p-values of these tests were analysed.

We found that three ratios (working capital to total assets, earnings before interest and
tax to total assets, and current liabilities to total assets) are time-specific in the branch of
manufacturing. The ratio sales to total assets also works well in manufacturing and
agriculture. The trade receivables turnover (sales to debtors)  also works well in both
branches. We found that only 2 of the 16 analysed predictors were significant in all of the
analysed five years prior to bankruptcy – these are the total assets turnover (S/TA) and the
structure of assets (ratio of fixed assets to total assets, FA/TA); both in the branch of
manufacturing. The total assets turnover is also significant in agriculture. This leads us to the
conclusion that only some predictors can be used as early warning indicators or used to
predict bankruptcy a number of years ahead.

Specific indicators were identified for agriculture whose significance was not proven for
the manufacturing industry. These are the following: net working capital to assets, current
liabilities to total assets, long-term liabilities to assets and the interest coverage. As branch-
specific ratios are often incorporated into bankruptcy models, they may be a cause of the
model’s lower accuracy when applied to a different field.
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Bankruptcy prediction models, financial ratios, model robustness, manufacturing,

agriculture
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1 Introduction  
The management of a company’s solvency is arguably one of the key tasks in the 

company’s financial management (Režňáková, 2010) because a company that is unable to 
pay its liabilities could become a loss-making company due to a shortfall in its revenues, i.e. 
due to unsatisfactory cashflow management. Secondary insolvency caused by the 
insolvency of a business partner is an extremely serious problem in this respect. 
Approximately a quarter of corporate insolvencies (bankruptcies) in European Union member 
states are the result of late payments by customers, hence the long-term interest in research 
into the symptoms of bankruptcy. 

 According to Schönfeld (2011), some of the most typical symptoms are a marked 
decline in sales, make-to-stock manufacturing, extension of the due date of liabilities, a 
decrease in liquidity, an increased volume of overdue debts, inadequate development of 
costs, a decline in profitability, reduced equity and cash flow disruptions. The author further 
states that such symptoms manifest themselves in non-financial areas by the departure of 
key executives, employees and business partners, a lack of innovation, the adoption of 
unrealistic strategies and unachievable long-term goals, an increase in the regular staff 
turnover rate, an increased number of complaints, etc. 

According to Wu (2010), internal causes for bankruptcy lie primarily in poor managerial 
skills, inadequate marketing or a lack of ability to stack up against the competition. 

Companies struggling with financial problems fall into three categories (see Chen, 
Hsiao, 2008): 

1. Companies with a lack of capital for business management and with initial signs of 
significant difficulties in terms of their ability to meet their due obligations in a short 
period of time. This situation is particularly noticeable on the financial side in the 
values of the current ratio, quick ratio, accounts receivable turnover, cashflow, total 
assets turnover, etc. 

2. Companies with negative retained earnings for two consecutive periods or negative 
increments in at least one year. Typical symptoms are the values of financial 
indicators such as the return on assets, sales, earnings before and after taxes and 
operating profit margin (Altman, 1983). 

3. Companies whose shares are traded on stock exchanges experience an overall 
slump, are not admitted to trading or are withdrawn from the stock market. 

Financial ratios calculated on the basis of accounting data are considered an 
appropriate source of information for assessing corporate stability and viability. 

2 Financial ratios used in the prediction of bankruptcy 
The first to study the ability of financial indicators to identify the risk of imminent business 

failure was William Beaver (1966). He studied 30 financial ratios selected partly on the basis 
of their popularity in the literature and partly on the basis of the usefulness attributed to them 
in previous studies. Beaver used the profile analysis method to identify symptoms of 
bankruptcy. The essence of the method lies in a comparison of the mean values of individual 
indicators between samples of active and bankrupt firms. In this way, he was able to identify 
symptoms of bankruptcy up to five years before bankruptcy. He identified the ratio of 
cashflow to total liabilities (CF/TL) as the indicator with the highest ability to predict an 
impending business failure. The essence of Beaver’s approach to credit risk measurement 
lies in a comparison of the relative frequencies of the number of active and bankrupt firms in 
a specific interval of values of the CF/TL ratio. The output of Beaver’s profile analysis is the 
quantification of the probability that a company whose value of the CF/TL ratio falls within a 
specific interval will go bankrupt within one year. 

Altman (1968) created the first bankruptcy model using a discrimination analysis. 
According to many authors, Altman’s model still represents an effective tool for predicting 
bankruptcy (see Li, Ragozar, 2012; Satish, Janakiram, 2011; El Khoury, Al Beaïno, 2014; 
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Alkhatib, Al Bzour, 2011). Altman compared data on active companies with data on bankrupt 
companies to establish the parameters of his model. This data reflected the status as it was 
one year before bankruptcy. For variables, Altman chose 5 of the 26 possible financial 
indicators whose combination showed the best discriminatory capability. This technique is 
known as creating a reduced-form model, and is presently the most frequent approach to 
modelling. It has been used, for example, in the studies conducted by Lin, Liang, Chen 
(2011), Wang, Lee (2008), Niemann, Schmidt, Neukirchen (2008), Tseng, Hu (2010), 
Psillaki, Tsolas, Margaritis (2009), and Cheng, Chen, Fu (2006). 

On the other hand, some studies prove the inefficiency of models if they are used in an 
environment other than the original environment – see, for example, Wu, Guanta, Gray 
(2010), Grice, Dugan (2001) and Pitrová (2011). It follows from the results of their studies 
that a model’s predictive accuracy significantly decreases if the model is used in a different 
industry, a different period of time and/or a business environment different to that from which 
the data used in the model was obtained. According to Niemann et al. (2008), the reason for 
this lies in the differences in the structure of values in the financial statements of companies 
from different countries. Such differences in the financial statement structure arise from 
different values of key macroeconomic indicators such as interest rates, the level of taxation, 
wage levels, access to the capital market, etc. In view of the high citation rate of Altman’s 
model, the attention of researchers has focused on examining the causes of the low 
discriminative ability of this model. According to Shumway (2001) and Li (2012), who studied 
the significance of variables used in Altman’s Z-score in the US environment, the reason for 
the low predictive accuracy of Altman’s model may be the different discriminative ability of 
the variables used in the model. 

2.1 Current research directions in bankruptcy prediction 

Research in the field of bankruptcy prediction is being conducted in several areas, 
though with the common goal of increasing the predictive ability of bankruptcy models. 
Research into bankruptcy prediction can be divided into three lines: 

2.1.1 Testing various methods that can improve the prediction accuracy of models 

Historically, various algorithms have been employed to devise models of bankruptcy. 
The first was the linear discrimination analysis (LDA) method (Altman, 1968). Other 
algorithms have been applied in response to its shortcomings. A number of parametric 
methods exist, such as the probit model (Zmijewski, 1984), the logistic regression or logit 
model (Martin, 1977; Ohlson, 1980) and the Cox model (Henerby, 1996; Shumway, 2001). 
Over time, non-parametric methods have also been tried, such as artificial neural networks 
(ANN) (Al-Shayea, El-Refae, 2012; Back, Laitinen, Sere, 1996; Kim, Kang, 2010; Cút, 2014), 
Data Envelopment Analysis (DEA) methods (Cielen, Peeters, Vanhoof, 2004; Ding, Song, 
Zen, 2008), and even some combinations of parametric and non-parametric methods 
(Andres, Lorca, De Cos Juez, Sanchez-Lasheras, 2011; Chen, Hsiao, 2008). Nevertheless, 
the LDA method remains the most widely used classification algorithm (Aziz, Dar, 2006). 
One reason for this may be the prevailing opinion that the choice of classification method 
does not offer much potential to improve the bankruptcy model (Niemann, Schmidt, 
Neukirchen, 2008), i.e. that there is not a statistically significant difference in accuracy 
between the individual methods (Aziz, Dar, 2006). When speaking about the methods that 
can be used, one should be aware that there is a trade-off between method accuracy and the 
interpretability of its outcomes (see James et al., 2013). The advantage of models based on 
LDA is that their outcomes are easy to interpret. This is possibly why the LDA method still 
remains the most widely used method (see Aziz, Dar, 2006) and why previous models based 
on LDA (such as Altman’s) are still widely used and discussed. 

2.1.2 Identifying suitable model variables (“predictors”) 

Bankruptcy models are most often based on standard financial ratios, of which 
profitability ratios hold a position of prominence. The position of profitability in a bankruptcy 

852



model has been summarised by Altman, see Altman (1968): “Since a firm's ultimate 
existence is based on the earning power of its assets, this ratio appears to be particularly 
appropriate for studies dealing with corporate failure. Furthermore, insolvency in a 
bankruptcy sense occurs when the total liabilities exceed a fair valuation of the firm's assets 
with value determined by the earning power of the assets.” 

The most frequently used measure of profitability is the ratio earnings before interest 
and taxes to total assets (EBIT/TA). This is the strongest predictor of most of Altman’s 
models and also often appears in other studies, e.g. Li, Sun (2009), Mileris, Boguslaukas 
(2011), Psillaki, Tsolas, Margaritis (2009). EBIT/TA is one of two accounting indicators that 
stood the test of Shumway’s criticism regarding the relevance of financial indicators (see 
Shumway, 2001). 

Another profitability factor used in bankruptcy models is the ratio of earnings before 
interest, taxes, depreciation and amortisation to total assets (EBITDA/TA) which has been 
applied in the studies by, for example, Perry et al. (1984), Altman, Sabato (2006) and Carling 
et al. (2007). Another form of the indicator, i.e. the ratio of net income to total assets, has 
been used by Beaver (1966), Deakin (1972), Ohlson (1980), Zmijewski (1984), Cheng, Chen, 
Fu (2006), Grunert et al. (2004), Lin (2009) and Wang, Lee (2008). Profitability is also the 
basis of the indicator retained profitability which is calculated as the ratio of retained earnings 
to total assets (RE/TA), see Altman (1968) and Ding et al. (2008). Wang, Lee (2008) used 
operating earnings calculated as the ratio of net income to operating revenue (NI/OR) in the 
design of their bankruptcy model. 

In view of the fact that one of the symptoms of a firm’s failure or bankruptcy is its inability 
to meet its due obligations in a short period of time (see Deakin, 1972; Gilson, 1989), liquidity 
ratios are often part of bankruptcy models. 

The most common measure of liquidity in bankruptcy models is the relative volume of 
the net working capital (NWC/TA). This is based on the conclusions of Beaver (1966), who 
was among the first to study the ability of financial indicators to identify the risk of bankruptcy. 
Beaver found that the indicator current ratio (CR) averaged 2.01 in companies one year 
before they failed, and that the same value was also commonly found in financially sound 
companies, i.e. that that indicator was not a reliable bankruptcy predictor. The significance of 
the relative volume of net working capital in predicting bankruptcy has been confirmed in a 
number of studies (Beaver, 1966; Altman, 1968; Perry et al., 1984; Ding et al., 2008; Psillaki, 
Tsolas, Margaritis, 2009; Wu, Gaunt, Grey, 2010). There are, however, studies that use the 
current ratio (in particular Zmijewski, 1984; Martens et al., 2008; Grunert et al., 2004; Wang, 
Ma, 2011). An alternative liquidity ratio based on net working capital is the ratio of net 
working capital to sales (NWC/S) which has also been analysed in several studies (Beaver, 
1966; Deakin, 1972; Ohlson, 1980; Martens et al., 2008; Lin, 2009 and Shin Han, 2001). 

Another frequently cited cause of bankruptcy is a lack of capital for the business 
management of the company (see Deakin, 1972; Gilson, 1989). This again supports the 
inclusion of an indicator based on net working capital in prediction models. 

Inefficient use of available assets (and capital) may, on the other hand, indicate 
problems elsewhere in the company’s management. The return on assets can be assessed 
mainly from the values of total assets turnover, i.e. the ratio sales to total assets (S/TA), see 
the studies by Altman (1968), Altman, Sabato (2006), Li, Sun (2009), Perry et al. (1984) and 
Ding et al. (2008), or from asset structure, see Li, Sun (2009), Psillaki, Tsolas, Margaritis 
(2009). Total assets turnover evaluates the company management’s ability to succeed in a 
competitive environment. 

Another indication of an impending bankruptcy is a higher proportion of debt in the 
company’s capital structure (see Zavgren, 1985). The significance of indebtedness in 
bankruptcy models has been summarised by Psillaki, Tsolas, Margaritis (2009), who argue 
that the total amount of debt “is regularly used as an indicator of a company’s ability to meet 
its long-term debt obligations and remain solvent.” The severity of the debt problem is usually 
assessed in relation to the value of assets, or as the total debt, i.e. the ratio of total liabilities 
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to total assets (TL/TA). This definition of indebtedness has become part of a series of studies 
and models (Beaver, 1966; Deakin, 1972; Ohlson, 1980; Martens et al., 2008; Ding et al., 
2008; Mileris, Boguslaukas, 2011; Psillaki, Tsolas, Margaritis, 2009; Shin, Han, 2001; 
Altman, 1983; Zavgren, 1985; Wang, Ma, 2011; Altman, Sabato, 2006; Carling et al., 2007). 

Some studies have shown that the size of a firm may be a significant risk factor. From 
the point of view of information, this introduces the aspect of market position into models 
(see Altman, 1977; Ding et al., 2008; Niemann, Schmidt, Neukirchen, 2008; Psillaki, Tsolas, 
Margaritis, 2009). Shumway (2001) believes that company size factors, although derived 
from market data, are extremely significant bankruptcy predictors. Wu, Gaunt, Gray (2010) 
add that bigger firms are considered to be more able to survive adverse periods and less 
prone to bankruptcy. Another explanation may be that bigger companies are perceived as 
more stable business partners by their surroundings. 

2.1.3 Extending the time period of data collection 

Timely recognition of signs pointing to potential bankruptcy provides a chance of averting 
it. This is why economic research has long been on a quest for indicators that can signal the 
threat of bankruptcy at the earliest possible time. In devising a model, it is rather difficult to 
collect sufficient data on bankrupt companies, as bankruptcy is relatively rare in business. 
The first models were designed on the basis of financial ratios calculated using company 
data one year prior to bankruptcy (the period t+1). Shumway (2001) criticises the earlier 
bankruptcy models as static since the time factor is ignored. 

One method of increasing the accuracy of a model is to use indicators covering several 
years before bankruptcy (e.g. Perry et al., 1984). The most of models included only those 
indicators (predictors) whose bankruptcy-predicting ability had been established for a single 
interval only, specifically one year before bankruptcy. Deakin (1972) found that the ranking of 
predictor significance changes with receding time. Deakin’s conclusion was confirmed by the 
work of Grice and Dugan (2001). These issues were also considered by Henerby (1996) 
who, aided by Cox’s model (see Cox, 1972), analysed the appropriateness of cashflow-
based indicators for predicting bankruptcy and concluded that these indicators are 
statistically most significant 3 years before the event and can therefore serve as early 
indicators. Lin, Liang, Chen (2011) summarise this problem in the following way: “Early 
studies tend to treat financial ratios measuring profitability, liquidity and solvency as 
significant indicators for the detection of financial difficulties. However, reliance on these 
financial ratios can be problematic. The order of their importance, for example, remains 
unclear as different studies suggest different ratios as the major indicators of potential 
financial problems.” 

3 The aim of the paper 
Authors such as Wu, Gaunt and Gray (2010), Niemann et al. (2008), Grice and Dugan 

(2001) and Platt and Platt (1990) have indicated that the predication accuracy of bankruptcy 
models falls markedly when they are applied to a different branch, period or economic 
environment than their original environment. Kaplinski (2008) claims that bankruptcy 
prediction models should be adjusted to the economic conditions of the given country or 
even branch. A possible explanation for this could be that the significance of bankruptcy 
predictors is not stable over time or that these predictors are specific for a given time, place 
and branch. Such arguments are motivating efforts aimed at creating new bankruptcy 
prediction models. 

The aim of this paper is to analyse the significance of a set of financial ratios in different 
time periods and two branches. Our aim is to investigate the stability of the indicators over 
time and space, i.e. to verify whether the selected financial ratios are: 

· stable over time, i.e. for several periods, or whether the importance of bankruptcy 
prediction indicators changes in dependence on “distance” from bankruptcy; 
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· stable over space, i.e. whether they are identical in both sectors or change 
depending on the sector studied. 

We tested financial ratios from a five-year period prior to bankruptcy in companies from 
the agricultural and manufacturing sectors. The reason for choosing these sectors is the fact 
that most bankruptcy prediction models have been designed for the manufacturing industry 
and no comparisons with agriculture exist. We assume that various indicators may reflect the 
specifics of agricultural production and will attain significantly different values in groups of 
financially sound (active) and problematic (bankrupt) companies. 

4 Data sample and methods used 
The sample under investigation is comprised of 43,515 companies in two branches in 

the Czech Republic, namely Manufacturing and Agriculture. These are 42,989 active (or 
financially healthy) companies and 526 bankrupt companies (a year before bankruptcy), see 
the following table for more details. 

 

Tab. 1 – Numbers of investigated companies 

Branch (according to NACE rev 2. Main section): Active Bankrupt Total 

A – Agriculture, forestry and fishing 15,241 365 15,606 

C – Manufacturing 27,748 161 27,909 

Total 42,989 526 43,515 

Source: Our own analysis of data from the Amadeus database 
 

Taking into consideration the fact that the bankruptcy of a company is a rare 
phenomenon, branches with a relatively large number of bankrupt companies were chosen 
for the purpose of the research. The proportion of bankrupt companies in the sample is, 
however, still relatively low at just 0.88 %. 

The data was obtained from AMADEUS (Analysis Major Database for European 
Sources). The bankrupt companies in our sample declared bankruptcy during the time period 
2008 – 2013, although data on these companies was monitored over 5 time intervals. In the 
case of the bankrupt companies, the first interval studied is the year before bankruptcy which 
is referred to as period t+1. The period studied is then the period between the years 2003 
and 2013. 

We test a set of 16 financial ratios covering several aspects of a company’s financial 
health. These ratios are often used in studies on bankruptcy prediction problems (see Tian et 
al., 2015; Gordini, 2014; Laitinen et al., 2014; Kwak et al., 2014; Bányiová et al., 2014; 
Faltus, 2014; Carling et al., 2007; Karas, Režňáková, 2013; Cút, 2014). 

 

Tab. 2 Investigated ratios 

No. Ratio Abbreviation 
Ratios used by authors 

1 2 3 4 5 6 7 8 9 

1. Current ratio  CR x x   x   x     x 

2. 
Working capital/total 
assets 

WC/TA       x x x   x x 

3. Working capital/sales WC/S               x   
4. EBIT/total assets EBIT/TA x   x             
5. EBITDA/total assets EBITDA/TA             x x   
6. EAT/equity ROE   x               
7. Current liabilities/total CL/TA           x       
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assets 

8. 
Long-term liabilities/total 
assets 

LTL/TA               x   

9. Debt-equity ratio DER   x               
10. Sales/total assets S/TA x     x   x     x 
11. Sales/stock S/St. inv.           inv.     
12. Sales/debtors S/Deb. inv.         inv.       
13. EBIT/interest EBIT/Int.               x   
14. EBITDA/interest EBITDA/Int.   inv.       x       
15. Fixed assets/total assets FA/TA               x   

16. Sales/operating revenue S/OR inv.                 

Note:  Inv. – the ratio was used in the mentioned literature in an inverse form. 
 Source: 1 – Tian et al. (2015), 2 – Gordini (2014), 3 – Laitinen et al. (2014), 4 – Kwak 

et al. (2014), 5 – Bányiová et al. (2014), 6 – Faltus (2014), 7 – Carling et al. (2007), 8 
– Karas, Režňáková (2013), 9 – Cút (2014) 

 

We used a two-sample t-test with equal/or unequal variances to identify potential 
predictors. The test procedure can be described in the following way. 

Let there be two independent random samples (X1, …, Xn) for distribution N(μ1;σ2) and 

(Y1, …, Ym) for distribution N(μ2;σ2). We assume that 0>;2;2 2s³³ mn . 

The t-test tests the null hypothesis that the difference between the means of both groups 
(μ1, μ2) is equal to some constant (Δ), in most cases to zero (Δ=0), i.e.: 

D=- 210 : mmH   

Against the alternative hypothesis 

D¹- 211 : mmH   (2)  

The test criterion, under the assumption of equal variances, can be written in the 
following form: 
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Financial ratios were defined for each analysed company in the sample of active 
companies and the sample of bankrupt companies. The ratios were calculated according to 
the status of the company (i.e. active or bankrupt), the last reported year (2008, 2009, …, 
2013), i.e. the year of bankruptcy in the case of bankrupt companies, and finally according to 
the number of years prior to bankruptcy (t+1, t+2, …, t+5). 

An F-test and t-test were applied to test the potential differences between the ratios in 
the samples of active and bankrupt companies and the p-values of these tests were 
analysed. 

5 Results 
A frequent problem in similar studies is an insufficient number of observations. For this 

reason, we used all the data that was available in the database for the given time period. In 
spite of incomplete financial statements in the Amadeus database, the number of valid 
observations decreases significantly. 

5.1 Statistical characteristics of companies by sector 

The following tables summarise the statistical characteristics of the computed ratios 
divided into active (A), i.e. financially sound, companies and bankrupt (B) companies, i.e. 
companies that went bankrupt in 2013. The values in the tables cover periods of 1–5 years 
prior to bankruptcy. The figures following the ratio give the number of years to bankruptcy. 

 

Tab. 3 Statistical characteristics of companies in agriculture 

  

Active Bankrupt 

Average Median Std. Dev. Average Median Std. Dev. 

CR 1 7.4335 0.94774 69.806 13.4239 0.0845 45.204 

CR 2 10.4009 1.02912 134.414 16.0958 0.0438 50.423 

CR 3 11.6849 1.08341 169.286 14.0312 0.0572 40.944 

CR 4 8.3603 1.14276 76.431 34.1954 0.1220 185.077 

CR 5 17.9081 1.33053 363.483 19.2259 0.3167 88.582 

WC/TA 1 2.1906 0.11268 41.619 0.3313 0.0326 4.085 

WC/TA 2 14.3017 0.71206 229.922 12.6312 0.6360 43.384 

WC/TA 3 7.0250 0.69133 72.166 18.9992 0.9635 52.974 

WC/TA 4 8.0241 0.61143 141.298 24.1585 0.9711 93.349 

WC/TA 5 4.6323 0.56864 49.771 16.9027 1.0000 49.229 

WC/S 1 -0.1636 0.33725 15.805 -33.4156 0.3017 226.997 

WC/S 2 0.4152 0.36383 7.325 -33.4908 0.4225 324.654 

WC/S 3 -0.0006 0.24597 71.652 -32.6112 0.1403 343.085 

WC/S 4 3.7262 0.24597 188.241 13.7491 0.1904 221.838 

WC/S 5 -11.1519 0.23253 326.102 11.6044 0.1341 277.937 

EBIT/TA 1 0.7782 0.05040 21.821 -0.0324 0.0000 0.410 

EBIT/TA 2 -1.7810 0.05507 126.421 -0.0268 0.0000 0.264 

EBIT/TA 3 -12.0438 0.04403 475.746 -0.0488 -0.0002 0.364 

EBIT/TA 4 0.1321 0.01593 44.797 -0.1031 0.0000 1.202 

EBIT/TA 5 1.4572 0.03395 84.759 0.2387 0.0000 2.693 

EBITDA/TA 1 1.9991 0.18122 44.304 146.8857 0.1379 1285.285 

EBITDA/TA 2 -2.3239 0.18114 164.491 192.8133 0.3602 1328.808 

857



EBITDA/TA 3 -8.2634 0.15960 442.797 34.4330 0.3593 224.603 

EBITDA/TA 4 -0.2597 0.14187 79.691 27.8000 0.2269 226.372 

EBITDA/TA 5 2.3641 0.00000 99.003 2.3995 0.0000 15.406 

ROE 1 6.9132 0.08334 393.171 1.3889 0.0071 5.804 

ROE 2 -5.6027 0.10372 440.150 -2.3977 0.0101 22.488 

ROE 3 1.6513 0.08299 176.760 -0.5397 0.0161 16.060 

ROE 4 11.9351 0.06632 563.755 2.7824 0.0284 12.807 

ROE 5 5.1982 0.11616 404.116 3.4303 0.1115 18.952 

CL/TA 1 1.1434 0.21727 4.554 1.6022 0.1550 2.781 

CL/TA 2 29.4836 0.21640 198.250 14.7307 0.8059 29.327 

CL/TA 3 28.1988 0.23376 162.047 63.5575 0.9111 220.919 

CL/TA 4 34.9180 0.26193 199.912 13.8375 1.2329 53.741 

CL/TA 5 45.5911 0.26161 231.793 22.8054 1.3045 87.488 

LTL/TA 1 7.1359 0.32582 93.000 5.9048 0.3869 15.823 

LTL/TA 2 8.5315 0.28660 134.660 13.3139 0.5000 51.906 

LTL/TA 3 8.1647 0.74060 87.487 2.8725 0.1904 6.316 

LTL/TA 4 5.7060 0.74628 108.116 6.1574 0.5090 15.449 

LTL/TA 5 10.7984 0.68718 188.614 4.3124 0.7971 11.392 

DER 1 42.6020 0.67156 1581.327 -9.7822 0.1031 56.453 

DER 2 2.0713 0.65126 136.440 9.2811 0.3161 134.295 

DER 3 15.0063 0.72218 307.225 33.6196 0.4089 156.706 

DER 4 2.3705 0.83624 92.917 4.5863 0.0996 22.151 

DER 5 0.5796 0.85958 232.702 33.1771 0.0822 271.519 

S/TA 1 0.7481 0.28803 11.568 0.1346 0.0013 0.232 

S/TA 2 0.5564 0.32097 1.481 0.1413 0.0080 0.240 

S/TA 3 0.5663 0.34173 1.405 0.1680 0.0077 0.351 

S/TA 4 0.7834 0.33041 6.715 0.1817 0.0082 0.348 

S/TA 5 1.5533 0.99748 30.391 0.5270 0.6632 0.478 

S/St. 1 33.1772 2.82307 346.229 1.7196 1.7196   

S/St. 2 33.1079 2.76719 462.329 3.6385 3.6385   

S/St. 3 30.8359 2.66915 439.337 2.4160 2.4160   

S/St. 4 68.8932 2.39968 1363.808 2.6373 2.6373   

S/St. 5 13.9458 2.63517 70.971 22.2446 22.2446 26.080 

S/Deb. 1   45.6646 8.57652 520.879 1.4071 0.0000 2.980 

S/Deb. 2   35.2370 8.44727 474.624 1.3088 0.0003 2.679 

S/Deb. 3   35.6087 8.45324 445.255 6.0225 0.1128 10.893 

S/Deb. 4   27.1207 7.99866 198.797 2.2750 0.6552 4.807 

S/Deb. 5   17.4825 8.38064 84.632 400.4749 0.7721 1260.533 

EBIT/Int. 1 52.4407 3.54109 594.728 1.4957 1.4957   

EBIT/Int. 2 31.7563 4.64196 337.006 3.1325 3.1325 10.087 

EBIT/Int. 3 34.1341 2.84878 428.385 -22.9121 -7.5000 35.951 

EBIT/Int. 4 3.6823 1.15104 383.945 -12.4849 -12.4849 17.699 

EBIT/Int. 5 29.7444 3.07143 478.101 2.2133 2.2133   

EBITDA/Int. 1 92.6403 12.37254 792.408 4.1329 4.1329   
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EBITDA/Int. 2 65.8316 13.46994 456.393 14.6814 14.6814   

EBITDA/Int. 3 70.9976 10.92661 778.237 350.1378 350.1378 484.880 

EBITDA/Int. 4 53.8708 7.61538 611.335 4.6222 4.6222   

EBITDA/Int. 5 64.7025 10.68960 492.373 6.7634 6.7634   

FA/TA 1 0.6400 0.49065 16.759 0.5701 0.6942 0.387 

FA/TA 2 0.2766 0.49396 10.370 0.5562 0.7061 0.393 

FA/TA 3 -0.2161 0.50777 46.985 0.6384 0.7337 0.363 

FA/TA 4 0.4672 0.51789 24.260 0.5737 0.7380 0.380 

FA/TA 5 -0.3383 0.50867 21.060 0.6059 0.7348 0.377 

S/OR 1 1.0078 0.79623 4.925 0.4257 0.2352 0.438 

S/OR 2 0.8548 0.76335 2.078 0.6326 0.8989 0.442 

S/OR 3 0.9281 0.75994 4.221 0.8077 1.0000 0.321 

S/OR 4 0.8671 0.73651 1.901 0.6848 0.8054 0.379 

S/OR 5 0.8132 0.75293 1.454 0.6380 0.8574 0.423 
 

A comparison of values from bankrupt and active companies reveals significant and 
often unexpected results. For instance, surprisingly higher average current ratio values were 
found in the category bankrupt companies. These companies, on the other hand, showed a 
higher variability of values of this indicator. Long-term loan (LTL/TA) figures in the category 
financially sound firms were similarly surprisingly higher. The explanation may be simple: 
problematic firms may find it impossible to get long-term loans. A very good discrimination 
power has been found in the ratio sales to total assets (S/TA) which has a significantly lower 
value in the category of bankrupt companies. 

 

Tab. 4 Statistical characteristics of companies in the manufacturing industry 

  

Active Bankrupt 

Average Median Std. Dev. Average Median Std. Dev. 

CR 1 6.577 1.65241 60.23 82.3789 1.69081 387.1898 

CR 2 6.846 1.62270 83.03 50.8616 1.41061 175.9216 

CR 3 6.510 1.57429 78.31 9.9412 1.14524 32.7154 

CR 4 7.925 1.61185 100.62 -23.7839 1.34882 113.9698 

CR 5 -2.152 1.54806 447.30 14.0452 1.34688 167.1578 

WC/TA 1 -0.427 0.25721 18.73 -1.5971 0.54362 13.2350 

WC/TA 2 -0.590 0.25874 18.67 -2.1894 0.39085 14.2994 

WC/TA 3 -0.068 0.23907 12.71 -1.7171 0.34285 13.0660 

WC/TA 4 -0.103 0.24328 7.74 -1.5550 0.39301 13.4406 

WC/TA 5 0.022 0.22846 9.12 -1.6040 0.33890 13.7434 

WC/S 1 1.430 0.13953 241.80 13.4578 0.38236 49.2467 

WC/S 2 2.086 0.13594 133.76 49.4781 0.14348 297.3905 

WC/S 3 3.409 0.13155 235.31 0.7987 0.12102 9.6777 

WC/S 4 -0.033 0.13615 12.91 -0.5270 0.13011 3.8415 

WC/S 5 3.910 0.11032 207.43 -0.9235 0.12012 10.3286 

EBIT/TA 1 -0.031 0.04062 2.51 -0.4206 -0.01701 2.1642 

EBIT/TA 2 -0.080 0.04696 5.11 0.3195 0.00000 3.2965 

EBIT/TA 3 -0.173 0.04349 10.37 -0.1060 -0.00870 0.7986 
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EBIT/TA 4 0.124 0.03846 7.79 -0.0634 0.00000 0.3294 

EBIT/TA 5 0.147 0.06279 6.37 -0.0967 0.00000 0.6836 

EBITDA/TA 1 0.102 0.10531 0.45 -0.5275 -0.00640 2.9485 

EBITDA/TA 2 0.116 0.11103 0.35 1.0477 0.09284 5.3382 

EBITDA/TA 3 -0.042 0.11012 10.62 0.0395 0.01975 1.0699 

EBITDA/TA 4 0.101 0.10199 0.36 0.0035 0.02544 0.3472 

EBITDA/TA 5 0.143 0.12595 0.26 -0.0027 0.08008 0.5369 

ROE 1 1.672 0.07228 120.50 -0.8129 0.00000 5.3559 

ROE 2 -1.648 0.08359 117.72 0.0398 0.00000 1.0922 

ROE 3 0.096 0.07500 8.60 0.1292 0.00000 0.6693 

ROE 4 0.071 0.05881 7.77 0.9735 0.00000 8.3677 

ROE 5 0.193 0.11181 10.14 0.0385 0.00881 0.5263 

CL/TA 1 1.123 0.34971 18.75 2.4689 0.14390 13.2529 

CL/TA 2 1.287 0.36478 18.68 2.9881 0.24824 14.2885 

CL/TA 3 0.755 0.36732 12.71 2.4866 0.38923 13.0785 

CL/TA 4 0.777 0.35888 7.75 2.3292 0.31159 13.4583 

CL/TA 5 0.660 0.39557 9.12 2.3745 0.36123 13.7669 

LTL/TA 1 0.591 0.00000 28.01 1.3192 0.00000 6.9697 

LTL/TA 2 0.614 0.00000 29.14 1.1813 0.00000 7.0628 

LTL/TA 3 0.668 0.00000 30.83 1.1454 0.00000 7.1153 

LTL/TA 4 1.047 0.00000 63.64 1.1463 0.00000 7.3365 

LTL/TA 5 0.155 0.00000 2.06 1.2518 0.00000 7.5510 

DER 1 2.128 0.48085 129.93 1.2894 0.00038 12.9004 

DER 2 -8.171 0.53767 744.04 0.1771 0.00860 3.8406 

DER 3 1.561 0.57037 56.72 0.1455 0.07603 5.4318 

DER 4 3.289 0.58348 55.01 -24.0797 0.33865 193.0620 

DER 5 3.172 0.72724 116.61 1.8266 0.43702 5.6137 

S/TA 1 1.918 1.42401 5.54 0.9523 0.00249 2.8656 

S/TA 2 1.900 1.42960 2.93 1.0417 0.02855 1.9681 

S/TA 3 1.839 1.41060 16.14 1.1014 0.26388 1.5475 

S/TA 4 2.184 1.40415 19.11 1.3575 0.69063 2.4734 

S/TA 5 1.947 1.64619 8.33 1.3513 0.97072 1.4934 

S/St. 1 72.347 10.01384 591.68 15.2641 2.62941 26.2532 

S/St. 2 83.995 10.56715 928.73 23.4462 4.91832 54.2425 

S/St. 3 79.602 10.14108 666.08 33.1356 4.83419 82.3450 

S/St. 4 73.365 10.53935 486.74 13.2958 5.05949 17.7262 

S/St. 5 79.794 11.54045 736.21 25.8924 6.20412 56.5896 

S/Deb. 1 31.782 7.48231 421.57 7.5720 2.07796 14.1212 

S/Deb. 2 32.755 7.29555 346.68 5.7869 2.60424 8.3226 

S/Deb. 3 55.404 7.21664 1,553.18 15.1435 5.09534 50.9117 

S/Deb. 4 46.876 7.33944 912.37 5.4662 3.82550 16.1169 

S/Deb. 5 34.840 8.02603 404.48 18.6884 6.74539 45.7973 

EBIT/Int. 1 1,095.848 4.95233 36,284.24 -27.4410 -3.72222 158.8602 

EBIT/Int. 2 289.837 5.52953 4,290.37 46.6388 3.89655 117.5756 

EBIT/Int. 3 1,559.706 4.88018 83,018.87 32.5929 -2.02917 206.5256 
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EBIT/Int. 4 143.830 3.58527 2,194.50 3.0646 -2.05970 18.3866 

EBIT/Int. 5 249.511 5.23653 3,496.60 1.5032 1.40446 54.2625 

EBITDA/Int. 1 1,327.226 11.63348 39,867.13 -13.1164 8.54464 157.9272 

EBITDA/Int. 2 461.808 12.00877 6836.38 36.2934 6.83721 84.6398 

EBITDA/Int. 3 1,867.127 11.53846 90,098.77 50.8666 1.49420 246.4884 

EBITDA/Int. 4 224.902 8.89397 2,639.56 7.4174 0.53134 21.0196 

EBITDA/Int. 5 364.766 9.81115 4,820.99 12.6511 6.17795 58.9172 

FA/TA 1 0.304 0.25610 0.41 0.1282 0.00000 0.2415 

FA/TA 2 0.303 0.25890 0.27 0.2013 0.01971 0.3051 

FA/TA 3 0.313 0.27888 0.30 0.2305 0.05366 0.3138 

FA/TA 4 0.326 0.29093 0.27 0.2258 0.07082 0.2858 

FA/TA 5 0.318 0.28765 0.26 0.2295 0.07129 0.2953 

S/OR 1 0.947 0.99060 0.14 0.6527 0.74210 0.6346 

S/OR 2 n.a. n.a. n.a. 0.6581 0.90823 0.4321 

S/OR 3 n.a. n.a. n.a. 0.7794 0.95048 0.3498 

S/OR 4 n.a. n.a. n.a. 0.8315 0.98438 0.3463 

S/OR 5 n.a. n.a. n.a. 0.8688 0.97740 0.2640 

 
Data comparison shows clear sectoral differences in the values of the calculated 

indicators. For instance, the anomaly manifested in the current ratio indicator in agriculture 
does not show in the manufacturing sector. Due to the high data variability, however, no 
conclusions can be drawn regarding differences in the values of the indicators used over 
time or between sectors. 

5.2 The results of testing the statistical significance of predictors by industry 

The following steps were taken to identify potential predictors and to identify those 
predictors that are or are not specific for a given industry or time. 

1. Identification of the predictors that are significant at the 5 % level of the t-test for each 
of the analysed branches, regardless of the number of years prior to bankruptcy and 
the last year. 

2. Division of the set of predictors in point 1 into a set of predictors that are specific for a 
given time (i.e. they are significant only at one moment prior to bankruptcy) and a set 
of predictors that are significant at more than one moment prior to bankruptcy (t+1, 
t+2, …, t+5). 

3. Division of the set of predictors in point 1 into a set of predictors that are specific for a 
given branch (i.e. they are significant in only one branch) and a set of predictors that 
are significant in more than one branch (2, 3 or 4). 

The following tables (Tab. 5, Tab. 6) give a summary of the results of the t-test and F-
test for companies that went bankrupt in 2013 (i.e. 2013 is their last year). The ratios were 
tested separately for every year prior to bankruptcy (t+1, t+2, …, t+5). 

The statistical significance of the t-test results was set (written in bold) using the 
following designation: *statistically significant at the 10 % level, **statistically significant at the 
5 % level, ***statistically significant at the 1 % level. 
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Tab. 5 – T-test and F-test results for agriculture 

 Ratio t-stat. df p-val. t-stat.* df* p-val.* F-stat. p-val.** 

CR 1 -0.57305 2164 0.566671 -0.86731 48.562 0.390039 2 0.000526 

CR 2 -0.30490 2032 0.760475 -0.74771 71.725 0.457078 7 0.000000 

CR 3 -0.09790 1897 0.922019 -0.33509 104.182 0.738229 17 0.000000 

CR 4 -2.11242 1746 0.034792 -0.93430 44.397 0.355202 6 0.000000 

CR 5 -0.02319 1569 0.981503 -0.07907 83.793 0.937166 17 0.000000 

WC/TA 1* 0.37098 2622 0.710685 1.93864 813.259 0.052891 104 0.000000 

WC/TA 2 0.06372 3482 0.949196 0.26426 201.299 0.791849 28 0.000000 

WC/TA 3* -1.42742 3115 0.153559 -1.91427 80.923 0.059121 2 0.000878 

WC/TA 4 -0.93636 2753 0.349171 -1.38567 74.989 0.169956 2 0.000037 

WC/TA 5** -1.96123 2409 0.049967 -1.98167 67.675 0.051580 1 0.948096 

WC/S 1 6.72954 2562 0.000000 1.13462 59.014 0.261123 206 0.000000 

WC/S 2 4.84740 2215 0.000001 0.78848 56.002 0.433743 1965 0.000000 

WC/S 3 2.66663 2907 0.007704 0.65141 46.066 0.518022 23 0.000000 

WC/S 4 -0.38918 2633 0.697173 -0.33253 55.670 0.740739 1 0.065420 

WC/S 5 -0.50385 2380 0.614412 -0.58694 55.308 0.559631 1 0.141981 

EBIT/TA 1* 0.26782 2355 0.788860 1.76971 2350.644 0.076905 2836 0.000000 

EBIT/TA 2 -0.09611 2158 0.923441 -0.63762 2111.807 0.523792 229144 0.000000 

EBIT/TA 3 -0.16720 1938 0.867228 -1.09784 1895.096 0.272413 1706669 0.000000 

EBIT/TA 4 0.04754 3498 0.962086 0.30246 3492.443 0.762318 1388 0.000000 

EBIT/TA 5 0.12531 3105 0.900289 0.77600 3077.361 0.437809 991 0.000000 

EBITDA/TA1 -6.38452 3414 0.000000 -0.94313 69.003 0.348904 842 0.000000 

EBITDA/TA2 -6.13954 3056 0.000000 -1.16541 62.040 0.248315 65 0.000000 

EBITDA/TA3 -0.75074 2666 0.452876 -1.42148 71.396 0.159531 4 0.000000 

EBITDA/TA4 -2.44011 2277 0.014759 -0.94248 57.370 0.349901 8 0.000000 

EBITDA/TA5 -0.00304 3371 0.997578 -0.01415 252.104 0.988718 41 0.000000 

ROE 1 0.12952 3498 0.896953 0.81751 3463.257 0.413694 4588 0.000000 

ROE 2 -0.06471 3132 0.948411 -0.38357 2645.995 0.701325 383 0.000000 

ROE 3 0.10732 2842 0.914545 0.57102 1053.185 0.568106 121 0.000000 

ROE 4 0.13581 2490 0.891985 0.79196 2480.483 0.428459 1938 0.000000 

ROE 5 0.03499 2140 0.972092 0.19266 2041.086 0.847243 455 0.000000 

CL/TA 1 -0.83265 2622 0.405118 -1.32316 78.190 0.189639 3 0.000001 

CL/TA 2** 0.47044 2108 0.638089 2.31851 136.282 0.021910 46 0.000000 

CL/TA 3 -1.38630 1947 0.165814 -1.03117 41.977 0.308366 2 0.001662 

CL/TA 4** 0.69866 1807 0.484852 2.24359 77.558 0.027712 14 0.000000 

CL/TA 5 0.62047 1656 0.535035 1.52054 53.671 0.134245 7 0.000000 

LTL/TA 1 0.09069 1868 0.927746 0.38791 161.190 0.698593 35 0.000000 

LTL/TA 2 -0.23771 1728 0.812134 -0.56904 61.188 0.571413 7 0.000000 

LTL/TA 3*** 0.53070 3387 0.595659 3.14643 1555.710 0.001684 192 0.000000 

LTL/TA 4 -0.03590 3016 0.971367 -0.16826 350.180 0.866479 49 0.000000 

LTL/TA 5 0.27930 2664 0.780034 1.63958 1862.047 0.101262 274 0.000000 

DER 1 0.21716 1687 0.828110 1.31235 1655.130 0.189584 785 0.000000 
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DER 2 -0.35325 1565 0.723947 -0.35856 47.852 0.721499 1 0.936305 

DER 3 -0.40910 1474 0.682526 -0.75998 56.788 0.450412 4 0.000000 

DER 4 -0.14491 1497 0.884799 -0.50615 74.836 0.614239 18 0.000000 

DER 5 -0.82614 1422 0.408864 -0.71357 36.346 0.480050 1 0.157257 

S/TA 1*** 0.47726 3157 0.633214 2.92033 3143.366 0.003521 2497 0.000000 

S/TA 2*** 2.42592 2826 0.015332 10.49020 298.188 0.000000 38 0.000000 

S/TA 3*** 2.40274 2491 0.016345 7.92118 153.663 0.000000 16 0.000000 

S/TA 4*** 0.73328 2161 0.463467 3.94037 2011.465 0.000084 373 0.000000 

S/TA 5* 0.26586 2914 0.790366 1.79391 2900.744 0.072931 4044 0.000000 

S/Deb. 1** 0.24018 846 0.810247 2.45836 843.581 0.014157 30562 0.000000 

S/Deb. 2** 0.18902 818 0.850127 2.03449 816.507 0.042225 31395 0.000000 

S/Deb. 3* 0.18783 800 0.851061 1.81911 635.809 0.069365 1671 0.000000 

S/Deb. 4*** 0.35327 790 0.723977 3.40328 640.173 0.000707 1710 0.000000 

S/Deb. 5 -7.48774 763 0.000000 -0.96078 9.001 0.361761 222 0.000000 

EBIT/Int. 1 0.47997 1113 0.631345 2.24301 52.092 0.029175 36 0.000000 

EBIT/Int. 2** 0.07389 1071 0.941116 0.27281 37.598 0.786494 19 0.000000 

EBIT/Int. 3* 0.16675 1039 0.867597 1.07671 575.775 0.282059 292 0.000000 

EBIT/Int. 4 0.51674 998 0.605450 3.31132 334.328 0.001030 200 0.000000 

EBIT/Int. 5 0.30800 952 0.758148 2.02029 585.579 0.043808 339 0.000000 

S/OR 1*** 0.02000 1504 0.984044 0.15798 1468.815 0.874494 1877 0.000000 

S/OR 2 -0.12646 1420 0.899388 -0.96590 1069.734 0.334311 695 0.000000 

S/OR 3 -0.08528 1325 0.932054 -0.65588 1312.237 0.512019 16734 0.000000 

S/OR 4 -0.02011 1226 0.983960 -0.15145 1225.567 0.879647 4068 0.000000 

S/OR 5 -0.19532 1137 0.845173 -1.48635 1136.478 0.137463 3126 0.000000 

 

The table lists only data for those predictors that are based on a sufficient number of 
observations, i.e. indicators with a low number of observations have been omitted. 

The most significant predictor in agriculture is the ratio sales to total assets (S/TA) which 
is statistically significant at the 1 % level of significance four years before bankruptcy (t+1, 
t+2, t+3, t+4). This means that there is a difference in this indicator’s values between the 
group of active companies and the group of bankrupt companies, and this indicator is well 
suited for predicting bankruptcy. 

The second most important indicator is, surprisingly, the ratio sales to debt (S/Deb) 
which was at the 1 % level of significance four years before bankruptcy. The S/Deb ratio is at 
the 5 % level of significance 1–3 years before bankruptcy (t+1, t+2, t+3). 

The third most important indicator in terms of significance is the ratio net working capital 
to total assets (WC/TA 1, WC/TA 3, WC/TA 5). The biggest differences in the value of this 
indicator were found five years before bankruptcy (WC/TA 5). 

The ratio current liabilities to total assets (CL/TA 2, CL/TA 4) and the interest coverage 
ratio (EBIT/Int 2, EBIT/Int 3) are also statistically significant for predicting bankruptcy in 
agriculture. 

A surprising finding is the low significance of profitability indicators. These indicators, and 
specifically ROA (EBIT/TA), are significant only one year before bankruptcy. 

 The last indicator significant for predicting bankruptcy is the ratio sales to operating 
revenue (S/OR). This indicator was missing in previous models and has only been tested for 
the manufacturing industry in the Czech Republic (see Karas, Režňáková, 2013). This 
indicator provides information about the revenue structure, i.e. whether the company’s 
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revenues come from the sale of the company’s own products or from the sale of its assets. 
The indicator attains a 10 % significance level one year before bankruptcy. 

  

Tab. 6 – T-test and F-test results for manufacturing 

Ratio t-stat. df p-val. t-stat.* df* p-val.* F-stat. p-val.** 

CR 1  -0,57305 2164 0,566671 -0,86731 48,562 0,390039 2 0,000526 

CR 2*** -0,30490 2032 0,760475 -0,74771 71,725 0,457078 7 0,000000 

CR 3 -0,09790 1897 0,922019 -0,33509 104,182 0,738229 17 0,000000 

CR 4*** -2,11242 1746 0,034792 -0,93430 44,397 0,355202 6 0,000000 

CR 5 -0,02319 1569 0,981503 -0,07907 83,793 0,937166 17 0,000000 

WC/TA 1 0,37098 2622 0,710685 1,93864 813,259 0,052891 104 0,000000 

WC/TA 2 0,06372 3482 0,949196 0,26426 201,299 0,791849 28 0,000000 

WC/TA 3 -1,42742 3115 0,153559 -1,91427 80,923 0,059121 2 0,000878 

WC/TA 4 -0,93636 2753 0,349171 -1,38567 74,989 0,169956 2 0,000037 

WC/TA 5 -1,96123 2409 0,049967 -1,98167 67,675 0,051580 1 0,948096 

WC/S 1  6,72954 2562 0,000000 1,13462 59,014 0,261123 206 0,000000 

WC/S 2  4,84740 2215 0,000001 0,78848 56,002 0,433743 1965 0,000000 

WC/S 3  2,66663 2907 0,007704 0,65141 46,066 0,518022 23 0,000000 

WC/S 4  -0,38918 2633 0,697173 -0,33253 55,670 0,740739 1 0,065420 

WC/S 5  -0,50385 2380 0,614412 -0,58694 55,308 0,559631 1 0,141981 

EBIT/TA 1 0,26782 2355 0,788860 1,76971 2350,644 0,076905 2836 0,000000 

EBIT/TA 2 -0,09611 2158 0,923441 -0,63762 2111,807 0,523792 229144 0,000000 

EBIT/TA 3 -0,16720 1938 0,867228 -1,09784 1895,096 0,272413 1706669 0,000000 

EBIT/TA 4*** 0,04754 3498 0,962086 0,30246 3492,443 0,762318 1388 0,000000 

EBIT/TA 5*** 0,12531 3105 0,900289 0,77600 3077,361 0,437809 991 0,000000 

EBITDA/TA 1 -6,38452 3414 0,000000 -0,94313 69,003 0,348904 842 0,000000 

EBITDA/TA 2 -6,13954 3056 0,000000 -1,16541 62,040 0,248315 65 0,000000 

EBITDA/TA 3 -0,75074 2666 0,452876 -1,42148 71,396 0,159531 4 0,000000 

EBITDA/TA 4 -2,44011 2277 0,014759 -0,94248 57,370 0,349901 8 0,000000 

EBITDA/TA 5 -0,00304 3371 0,997578 -0,01415 252,104 0,988718 41 0,000000 

ROE 1  0,12952 3498 0,896953 0,81751 3463,257 0,413694 4588 0,000000 

ROE 2  -0,06471 3132 0,948411 -0,38357 2645,995 0,701325 383 0,000000 

ROE 3  0,10732 2842 0,914545 0,57102 1053,185 0,568106 121 0,000000 

ROE 4  0,13581 2490 0,891985 0,79196 2480,483 0,428459 1938 0,000000 

ROE 5  0,03499 2140 0,972092 0,19266 2041,086 0,847243 455 0,000000 

CL/TA 1 -0,83265 2622 0,405118 -1,32316 78,190 0,189639 3 0,000001 

CL/TA 2 0,47044 2108 0,638089 2,31851 136,282 0,021910 46 0,000000 

CL/TA 3 -1,38630 1947 0,165814 -1,03117 41,977 0,308366 2 0,001662 

CL/TA 4 0,69866 1807 0,484852 2,24359 77,558 0,027712 14 0,000000 

CL/TA 5 0,62047 1656 0,535035 1,52054 53,671 0,134245 7 0,000000 

LTL/TA 1 0,09069 1868 0,927746 0,38791 161,190 0,698593 35 0,000000 

LTL/TA 2 -0,23771 1728 0,812134 -0,56904 61,188 0,571413 7 0,000000 

LTL/TA 3 0,53070 3387 0,595659 3,14643 1555,710 0,001684 192 0,000000 

LTL/TA 4 -0,03590 3016 0,971367 -0,16826 350,180 0,866479 49 0,000000 

864



LTL/TA 5 0,27930 2664 0,780034 1,63958 1862,047 0,101262 274 0,000000 

DER 1  0,21716 1687 0,828110 1,31235 1655,130 0,189584 785 0,000000 

DER 2  -0,35325 1565 0,723947 -0,35856 47,852 0,721499 1 0,936305 

DER 3  -0,40910 1474 0,682526 -0,75998 56,788 0,450412 4 0,000000 

DER 4  -0,14491 1497 0,884799 -0,50615 74,836 0,614239 18 0,000000 

DER 5  -0,82614 1422 0,408864 -0,71357 36,346 0,480050 1 0,157257 

S/TA 1*** 0,47726 3157 0,633214 2,92033 3143,366 0,003521 2497 0,000000 

S/TA 2*** 2,42592 2826 0,015332 10,49020 298,188 0,000000 38 0,000000 

S/TA 3*** 2,40274 2491 0,016345 7,92118 153,663 0,000000 16 0,000000 

S/TA 4*** 0,73328 2161 0,463467 3,94037 2011,465 0,000084 373 0,000000 

S/TA 5*** 0,26586 2914 0,790366 1,79391 2900,744 0,072931 4044 0,000000 

S/Deb. 1*** 0,24018 846 0,810247 2,45836 843,581 0,014157 30562 0,000000 

S/Deb. 2*** 0,18902 818 0,850127 2,03449 816,507 0,042225 31395 0,000000 

S/Deb. 3 0,18783 800 0,851061 1,81911 635,809 0,069365 1671 0,000000 

S/Deb. 4*** 0,35327 790 0,723977 3,40328 640,173 0,000707 1710 0,000000 

S/Deb. 5 -7,48774 763 0,000000 -0,96078 9,001 0,361761 222 0,000000 

FA/TA 1*** 0,02000 1504 0,984044 0,15798 1468,815 0,874494 1877 0,000000 

FA/TA 2*** -0,12646 1420 0,899388 -0,96590 1069,734 0,334311 695 0,000000 

FA/TA 3*** -0,08528 1325 0,932054 -0,65588 1312,237 0,512019 16734 0,000000 

FA/TA 4*** -0,02011 1226 0,983960 -0,15145 1225,567 0,879647 4068 0,000000 

FA/TA 5*** -0,19532 1137 0,845173 -1,48635 1136,478 0,137463 3126 0,000000 

S/OR 1*** 0,45755 1163 0,647362 3,16173 94,965 0,002106 126 0,000000 

 

The most important bankruptcy predictor for the manufacturing industry is the ratio sales 
to total assets (S/TA) throughout the five-year period before bankruptcy. This indicator is 
significant at the 1 % level of significance. 

Equally important is the assets structure indicator (the ratio fixed assets to total assets, 
FA/TA), also at the 1 % level of significance throughout the five-year period before 
bankruptcy. 

The accounts receivable turnover (S/Deb) is the third most important indicator for a 
period of three years before bankruptcy (t+1, t+2, t+4) at the 1 % level of significance. 

Another two parameters that are significant at the 1 % level of significance for two 
different periods before bankruptcy are the return on assets in the fourth and fifth years 
before bankruptcy (EBIT/TA 4, EBIT/TA 5) and the current ratio indicator in the second and 
fourth years before bankruptcy (CR 2, CR 4). 

The last indicator statistically significant at the 1 % level of significance is the ratio sales 
to operating revenue one year before bankruptcy (S/OR 1). 

6 Discussion 
The accuracy of bankruptcy prediction models is determined by the effectiveness of their 

predictors. Studies such as those by Platt and Platt (1990), Grice and Dugan (2001), 
Niemann et al. (2008) and Wu, Gaunt and Gray (2010) have pointed out that the predication 
accuracy of bankruptcy models often falls markedly when they are applied to a different 
branch, period or economic environment than that from which the data on which they were 
developed was taken. For this reason, the predictive power of indicators was tested for 
different periods leading up to bankruptcy and for two different sectors. 

The results obtained confirm our assumptions. Only two of the indicators investigated 
are significant for all years leading to bankruptcy, i.e. the total assets turnover (S/TA) and the 
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structure of assets (FA/TA). This means that the predictive power of indicators changes over 
time. Moreover, only one of them, i.e. the total assets turnover (S/TA), was significant in both 
of the sectors analysed. This indicator appears in the majority of previously published studies 
dealing with bankruptcy prediction (see, for example, Altman, 1968; Altman, Sabato, 2006; 
Li, Sun, 2009; Perry et al., 1984; Ding et al., 2008; Karas, Režňáková, 2013; Tian et al., 
2015; Kwak et al., 2014; Faltus, 2014; Cút, 2014). 

The indicator structure of assets (FA/TA), on the other hand, has not been used in 
previous models. In the past, it has been tested only for companies in the manufacturing 
industry in the Czech Republic. This indicator implies a significant difference in the ratio fixed 
assets to total assets between the two groups of companies (i.e. active and bankrupt).  

The accounts receivable turnover (sales to debtors (S/Deb) ratio), which identifies the 
collection period of accounts receivable, is a statistically significant indicator in both sectors 
investigated. In its inverse form, this indicator has only been used by Tian and Guo (2015) 
and Faltus (2015). This indicator’s statistical significance for predicting bankruptcy clearly 
demonstrates that long accounts receivable collection periods are a serious problem for 
companies threatened with bankruptcy. 

Of the two profitability indicators investigated, i.e. ROE and ROA, the latter proved 
significant for predicting bankruptcy. While ROA attained statistically different values in 
agricultural companies only one year before bankruptcy, the period in the manufacturing 
sector was five and four years. This finding is particularly surprising as profitability ratios are 
often bankruptcy predictors – see, for example, Altman (1968, 1983); Li, Sun (2009); Mileris, 
Boguslaukas (2011); Psillaki, Tsolas, Margaritis (2009).  

Given that most models have been designed with indicators that relate to the time period 
one year prior to bankruptcy, it is interesting to note that only 6 of the 16 indicators are good 
bankruptcy predictors for that period, i.e. one year before the event. These are EBIT/TA, 
WC/TA, LTL/TA, S/TA, S/Deb and S/OR in the agricultural sector, and S/TA, S/Deb, FA/TA 
and S/OR in the manufacturing sector. 

A total of 4 indicators, i.e. WC/TA and S/TA in agriculture, and EBIT/TA, FA/TA and 
S/TA in manufacturing, are statistically significant bankruptcy predictors 5 years before 
bankruptcy. 

There are 8 statistically significant indicators for the agricultural sector, though for 
different periods. The total number is 19 indicators of the 90 tested. The manufacturing 
sector has 6 significant indicators, again for different periods. The total number of statistically 
significant indicators is 18 of 90 possible. 

7 Conclusion 
According to Perry et al. (1984), one way of increasing the accuracy of bankruptcy 

prediction models is to use indicators covering several years before bankruptcy. In this 
research, we analyse the significance of bankruptcy predictors in the context of branch and 
time prior to bankruptcy. We found that only 6 of the 16 indicators are good bankruptcy 
predictors for a period one year before the event. These are EBIT/TA, WC/TA, LTL/TA, S/TA, 
S/Deb and S/OR in the agricultural sector, and S/TA, S/Deb, FA/TA and S/OR in the 
manufacturing sector. Given that most models have been designed using indicators that 
relate to the time period one year prior to bankruptcy, we consider this finding important. A 
total of 4 indicators, i.e. WC/TA and S/TA in agriculture and EBIT/TA, FA/TA and S/TA in 
manufacturing, are statistically significant bankruptcy predictors a 5-year period before 
bankruptcy. 

A number of specific indicators were identified for agriculture whose significance was not 
proven for manufacturing. They are the following indicators: net working capital to assets 
(WC/TA), current liabilities to total assets (CL/TA), long-term liabilities to assets (LLT/TA) and 
the interest cover (EBIT/Int). 
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Only two specific indicators were identified for manufacturing, i.e. the current ratio (CR) 
and total assets structure (FA / TA). 

Three indicators are statistically significant predictors for both of the sectors in at least 
one period, i.e. the sales turnover over the entire 5-year period (SA/TA 1, SA/TA 2, SA/TA 3, 
SA/TA 4, SA/TA 5), sales to receivables for three years (S/Deb 1, S/Deb 2, S/Deb 4) and the 
ratio sales to operating revenue for one year before bankruptcy (S/AB 1). 

The majority of the published models have been designed for the manufacturing 
industry. They can, therefore, be considered sector-specific. As we have demonstrated, only 
some of the indicators are good predictors in both sectors investigated – there are only three 
such indicators for a one-year period before bankruptcy. This may be the reason for the 
lower prediction accuracy of bankruptcy models when applied in other sectors. 
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Youth employment in the Slovak agricultural sector -
barriers to business and employment

Ing. Lucia Richterová1
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Abstract:
In terms of self-sufficiency of the country and the survival of its inhabitants, to keep 

employment in agriculture represents the crucial issue. Nevertheless, young graduates do 
not consider agricultural sector as a first choice where to start their carrier because to work in 
the agricultural sector brings many pitfalls. Likewise, when a young person decides to do a 
business in agricultural sector often encounter barriers. Difficult access to land, almost 
continuous working hours in animal production, supplier-customer management and 
placement of production in the market often deter young people when entering the primary 
sector. The risk factor as weather, low salary and life out of the town play an important role 
as well. All of those represents barriers that are difficult to overcome. 

The aim of this paper is to assess how much the identified barriers hinder to start a 
business by young farmers or how much those barriers deter to choose employment in 
agriculture. The questionnaire was also design to interview about the respondent’s 
perception of subsidy and other governmental support to encourage enterprises in the 
agricultural sector and other facts closely related to the objective of the questionnaire. 
Paricial aim of the survey was to determine the extent to which family background or 
education affects a young person's decision to build a career in agriculture.

The aim of this paper was achieved by questionnaire survey. The survey was realized 
on the sample consisted of respondents exclusively linked to agriculture. They are 
represented by employees in agriculture, agro entrepreneurs and senior university students 
with agricultural specialization. Several methods such as mathematical-statistical tests and 
nonparametric tests (simple sorting, grading interval, graphical representation of frequency 
distribution histogram and polygon, Chi-square test of independence, Friedman test, 
Wilcoxon test, a signed test, Kruskal-Wallis test and Mann-Whitney test were used for 
evaluation of the questionnaire.

Evaluation of the questionnaire showed the difference between perception of 
identified barriers that could prevent access of young person to agricultural sector. Generally, 
as the most hindering barriers where pointed access to land and low income. The fact that 
young person would have to live out of the town is considered as the barrier with the lowest 
importance. The assumption that agricultural family background influence the young person 
to enter primary sector or to choose agricultural study was not proved. The examination 
showed differences in the thinking of respondents based on their age. The biggest difference 
was reflected at the barrier of continuous working time, where the youngest and the oldest 
respondents considered this barrier equally relevant. Respondents have not seen a 
difference in the perception of incentives to encourage enterprises in the agricultural sector.
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Employment, youth, agricultural sector, business, survey
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Introduction
Unemployment is a serious problem in the economy, and its definition is not clear

enough. For sure, we may say that unemployment brings lower living standards and the loss 
of financial and social security.3 However, unemployment could be define as the 
powerlessness of the workforce to find work. To cover production possibilities such unused 
labor capacity is needed. 4 The difficult situation applies also to young people who represent
third of unemployed Slovaks.5

Agriculture, also called the primary sector, accounts for a significant proportion of 
the national economy of the Slovak Republic, whether in terms of security of the country in 
the form of self-sufficiency in food production, or from a historical perspective. Taking history 
of the country into consideration, Slovakia can be attributed as an agrarian country. 
Agriculture had significant contribution to rural employment in the past. However, the current 
situation in the Slovak agriculture, recorded negative trends in its development. Addressing 
the issue of low employment, inadequate influx of young professionals into the sector, 
support to agricultural production and entrepreneurship are certainly significant issues that 
require attention.

Slovak agriculture hired 400,000 people in the past, which is about as much as the 
number of current unemployed people.6 Slovak farms are struggling with lack of interest of 
young people and the workforce in the sector increasingly aging.7 Sustainability-oriented 
supply of agricultural workforce is therefore one of the key issues of current development.
However, current situation in agriculture rather the loss of workers as the creation of new 
jobs. The number of agricultural workers decreased by 49,884 over the past 15 years, thus 
the number 141,628 decreased to 91,744 in 2014. The largest decline of workers occurred in 
2001, in the year when the Slovak Republic noticed very high unemployment. The second 
decline occurred after the accession to the European union. That time agriculture have left 
11,825 people and after the onset of the economic crisis on agriculture lost other 10,510 
workers.8

Work in the agricultural sector brings many pitfalls. Likewise, when a young man 
decides to do business in this sector often encounter barriers. Difficult access to land, almost 
continuous hours of work in livestock production, management of supplier-customer 
relationships and alocation of production in the market, risk factor of weather, low salary and 
lives out of town. Most of the time, these barriers are unable to be overcomed or they are 
followed by difficulties.

The Slovak agriculture is also affected by agriculture in neighboring countries and by
accession to the European Union. The CAP and policies of the Slovak government have 
significant role in the process of increasing employment in the agricultural sector. There are 
already many tools and sources from state budget of the Slovak Republic, funds of European 
union and other sources as well with the purpose to promote youth entrepreneurship in the 
agricultural sector. Thanks to the new measures of the government from January 2015,
young farmer who establish his company has easier access to soil and receive financial 
support in amount of 50,000 euros. The measure, which should make easier access to land 
for young start-ups met embarrassing reactions of professionals. Since land is limited, the 
measure set limit to number of hectares that may be offered to young farmers and thus 28 
ha.9 Community of agricultural professionals point to possible cases of discrimination.
Another criticism was raised about allocation of land and the fact that 28 ha is little to do 
business is also discussed. However, young farmer has other ways how to support business 

3 Brožová, D. (2003)
4 Schiller, B. R. (2006)
5 Rievajová, E., Pongráczová, E. (n.d.)
6

7 SPIŠÁK, R. (2011) Agrosektor trápi nedostatok nových pracovníkov
8 Slovstat
9 www.mpsr.sk
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through the Rural Development Programme. Programme for next programming period, 2020,
offers 2.1 billion (75% from EU sources and 25% from the resources of SR) for farmers.10

There are also other options such as micro loans VOKA.11

According to the internet portal podnikajte.sk, i tis worth to do business in agricultru 
also nowadays. They see opportunity in Slovak consumers who have become aware that 
local products offer more than products with low price in hypermarkets. Local producers can 
not compete with low price or volume of production but can provide quality organic food, 
information about the origin of the product and method of manufacture.12

The initiative of Agromagazine, UniCredit Bank of Slovakia and association ASYF
(Association of Young Farmers of Slovakia) the discussion forum started to be organized 
since 2013. The forum aimed to find solutions for rejuvenation of agricultural sector and point 
out question: How rural area can attract young people? According to the participating 
students and graduates, a lot of farms do not want inexperienced trainees, because 
experienced employees does not have time for their training. Another discouraging factor is 
the persistent of negative view of economic developments in the agricultural sector. Many 
young people do not considered this sector as future perspective. According participants, 
the Slovak ministry of agriculture and rural development should develop a comprehensive 
long-term policy and support programs for young people, linked to rural development policy. 
President of the (ASYF) Pem Bálint noted that Slovakia is the only country in the Central 
European region that does not have support mechanisms for young people, support for 
farmers beginners or early retirement.13

According to Daniel Poturnay, (president of The Food Commision of Slovakia) the 
business environment in the food industry generally deteriorated. In general, he does not 
perceive measures of Slovak government as a way how to optimize conditions for 
businesses in the food industry. On the contrary, he point out increasing of the tax burden 
and standards, which mean further restrictions only for Slovak food industry and handicaps 
setted by the common European market.14

The opposite situation from the perspective of the tax burden occurred in the village 
where local deputies decided to agree on a zero rate for municipal tax on land -

arable land, grassland, orchards and gardens. The positive impact of this measure for local 
farmers outweighs the adverse impact on revenue in municipal budgets (around 4,000
euros).15 The upward development of the agri-food industry in Slovakia is still caused by 
behaviour of Slovak consumer. , chairman of The Slovak Agricultural and 
Food Chamber, see purposeful work with the consumer as the key objective for the 
development of the internal market. Increase in domestic sales volume of food would 
significantly help their producers, the whole Slovak economy and the shift would significantly 
improve the use of the productive potential of Slovakia. Agricultural growth is also supported 
by trust of the banks. In 2014, banks borrowed almost 624 million euros, to agricultural 
sector. It represents 8 % growth over the previous year.16

Methodology

10 Európske noviny (17.02.2015)
11 www.voka.sk
12 – agrosektore
13 agrobiznis.sk (2013) Mladí v agrobiznise
14 Daniela Poturnay, prezident Potravinovej komisie Slovenska
15 Agromagazín 1/2015
16
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Preparation of the survey itself consists of several logic of consecutive steps in order 
to obtain the widest possible range of information that will be processed, analysed and in the 
end evaluated.

The first phase of the survey was aimed at study of available bibliography about main 
paper issue and to collect information on the current state of the business environment in the 
agricultural sector.

On the basis of the acquired knowledge, in a second phase, target group was 
determined and contacts for survey were searched.

The third phase included the formulation of research questions. Subsequently, 
finished tested version of questionnaire was shifted to the questionnaire testing phase, where 
was provided to the sample of respondents, who were requested to answer the questions, 
and have appropriate comments. In this phase, all the drawbacks and limitations that could 
cause misunderstandings among respondents were removed. 

The fourth phase provides space for the implementation of the survey, according to 
the established schedule of appealing to respondents. Information collecting was realised 
through an online questionnaire. Based on the running assessment of the results we were 
trying to ensure the sufficient number of observations in an acceptable structure of 
respondents.

In the fifth and the last phase, evaluation of the obtained data was performed. 107 
questionnaires were collected. The results were used to create own work of the paper,
formulation of conclusions and recommendations.

Questionnaire was logically divided into two parts:

1 – General part – In this part we were investigating general information about 
respondents from the sample.

2 – Survey part – In this part we have created questions, according to which data 
collection was carried out. In the research part we aim at testing of particular questions and
verifying hypotheses.

Evaluation of information from questionnaires was executed by following programmes:

MS Excel
IBM SPSS

Evaluation of information from questionnaires was executed by following mathematical-
statistical methods and non-parametric tests such as:

Frequency distribution table – qualitative variable
Frequency distribution table – quantitative variable
Graphical presentation of frequencies (histogram, line graph)
Chi-square test of independence
Friedman test
Wilcoxon test
Sign test
Kruskal-Wallis test
Mann-Whitney test

General information about sample
People connected with agricultural sector formed the sample of respondents. 107 

respondents form the sample of respondents, where 65.4% (70 respondents) are aged from 
18 to 29 years. This is the first age interval, which was determined WHY. Person is still 
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considered to be a young farmer up to his 40 years. According to this second age interval is 
from 20 to 40 years. This interval is represented by 25.2% (27 respondents). Last age 
interval is above 41 years and its share is 9.3% (10 respondents).

Gender distribution is not even, 68.2% of respondents are male and only 31.8% of 
respondents are female.  

We were also interested in respondents living and we were asking them whether they 
come from city - 43% (40 respondents) or village – 64% (60 respondents).

Even 63.6% (68 respondents) of all respondents have university degree, 32.7% (35 
respondents) finished high school with graduation and the smallest share belongs to 
respondents who finished high school without graduation 3.7% (4 respondents).

Survey results
The main objective is to find out opinions of respondents who are connected with 

agricultural area. These opinions concern young people and their barriers to starting up a 
business in agriculture or barriers to their employment in agriculture sector. Opinions of 
respondents are divided into categories according to age interval. We want to find out if there 
are some significant differences between mentioned categories. To meet the objective we 
have divided statistical finding into following logical unit.

Agricultural areas

As our aim is to find out what are the main difficulties for young people to work in 
agriculture, we start with agricultural areas where it is possible to work or starting business 
in. In Slovakia, the most widespread agricultural area is crop and animal production. 
Questionnaire survey has confirmed this argument that people working in agricultural sector 
are dedicated to crop (17.29% respondents) and animal (16.14%) production. Farmers 
always besides their main agricultural orientation, work in several minority agricultural areas. 
As we can see in picture 1 below, besides crop and animal production quite widespread is 
also yard sale, self-employed farming, agro-tourism and working in food industry. 

Pic. 1 Percentage distribution of respondents according to agricultural area they 
are working in 

Youth barriers to business
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After finding out agricultural areas, which are the most widespread we will try to find 
out which barriers may be preventing young person in carrying out its own agricultural activity 
or employment in the agricultural sector. Respondents could choose from following barriers:

Access to land
Life outside the city
Continuous working time
Low income
Risk factor - weather
Placement of products on the market

As we have measured importance of each barrier for respondent using numerical 
scale, differences in importance of these barriers is detected by Friedman test, which tests 
hypothesis.

H0: All the barriers have the same importance for respondents.
H1: Not all the barriers have the same importance for respondents.
      (at least one has  different importance)

According to data we have rejected null hypothesis about equality and we confirm alternative 
hypothesis about different importance of barriers. In order to find out which barriers have the 
same importance and which not we have used Wilcoxon matched-pair signed-rank test,
which tests hypothesis always for two different barriers:

H0: Barrier A and barrier B have the same importance for respondents.
H1: Barrier A and barrier B do not have the same importance for respondents.

Results are shown in following table (Tab. 1).

Tab. 1 Results from Wilcoxon matched-pair signed-rank test for each pair of 
barriers.

Every red numerical value in the table above shows, that two particular barriers have 
different significance that is statistically proven. Result can be more understandable in 
following picture (Pic. 2). Barriers are classified according to their importance for all 
respondents. Test has proven that between continuous working time and placement of 
products on the market is not significant difference. The same situation is between 
continuous working time and risk factor- weather (purple colour). On the other hand between 
barriers in every other pair exists significant difference.  
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Pic. 2 Barriers classified according to their importance for respondents.

The most important barrier for all the respondents is access to land. Second place 
belongs to low income. These two barriers have very significant negative influence on youth 
employment in agricultural sector. Lower importance have placement of products on the 
market, continuous working time and risk factor – weather. These barriers have the same 
significance. Life outside the city has the lowest importance as barrier.

One of the barrier for young people to become involved in agricultural sector and 
work in this sector is problem with unsettled land ownership. Chairman of Slovak young 
farmers association during conference ‘’Actual problems of market with land in Slovakia’’ 
expressed his disappointment about poor conditions for land acquisition by young farmers. At 
the same time he suggests reform, which results would be land consolidation.15 This problem 
is not generally just problem of Slovak republic. The issue also highlights researcher from 
Compton International Fellow, Clark University, Tyrone Hall. He consider land reform to be 
fundamental for long-term success of any strategies for young people business support. In 
his opinion such a reform can serve young people as motivation for becoming involved in 
business in agricultural area, which is for young generation not so attractive and it is still 
relatively risky.15

The prices of land after extension of European Union are still very dissimilar. Huge 
differences among prices of lands have been already in original countries of EÚ-15. After 
entrance of tens new countries, price differences are rather deepen. It is caused by situation 
that international market with agricultural land in European Union is not still developed. 
Although in the territory of European Union single market for goods was created, market with 
agricultural land in essence remains on national market of every independent country.15

Simultaneously he cans also claims, that decision of young person to start work in 
agriculture is nowadays influenced by financial income. Financial incomes in Slovak 
agriculture sector in comparison with other sectors and average in Slovakia shows lower 
financial evaluation, which has impact on motivation of young person. 

The main objective is the issue of youth employment in agricultural sector, so we have tested 
differences between importance of barriers between age categories. As we are testing 
differences among several independent samples we have to use Kruskal-Wallis test, which 
tests null hypothesis:

H0: Barrier has the same importance for every age category.
H1: Barrier has not the same importance for every age category.

According to data we can confirm null hypothesis for every barrier except continuous working 
time. Results are that all of the barriers have the same significance for every age category 
except continuous working time, where is the significant difference. We have used Mann-
Whitney U test to test the differences between age categories in this barrier, which tests 
hypothesis:

H0: Barrier continuous working time is the same important for every age category.
H1: Barrier continuous working time is not the same important for every age category.
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Results are shown in the picture below (Tab.2).

Tab. 2 Results from Mann-Whitney U test for each pair of age category.

18 - 29 30 - 40 41 - 99
18 - 29 0,001 0,815
30 - 40 0,034
41 - 99

Results can be visible in the picture below. It shows that a respondent from age categories 
18 - 29 and 41 - 99 have the same opinion on how important is this barrier. Age category 30 -
40 considers this barrier as lower important than previous two categories.

Pic. 3 Barrier continuous working time classified according to its importance for 
age categories.

Conclusion is that age categories18 – 29 and 41 – 99 consider barrier to be much 
more defending in comparison to age category 30 – 40. In this context we can explain result 
of test, that present young people in this age have in many cases demands on work related 
to their lifestyle, spare time and they are also in period, when they are creating their own 
family or they just want to ”enjoy their youth”.

Continuous working time, which is connected with e.g. work in animal production but 
also other areas which causes discouragement for them. Age category 30 – 40 represents 
people, who already have their own families and also other different commitments (e.g. loan) 
and this is why they are reducing their demands on comfort and amusement. Preference of 
comfort comes again with higher age, where could be added also health problems, 
psychological problems such as exhaustion, tiredness or burnout.

Efficiency of incentives from the Slovak Republic and European Union
After finding out the main barriers, which can discourage young people from 

agricultural sector, we are going to discuss which incentives are considered to be effective 
and which not. Respondents could choose from following incentives:

Subsidies
Financial incentives
Tax credits

As we have measured importance of each barrier for respondent using numerical 
scale, differences in importance of these barriers is detected by Friedman test, which tests 
hypothesis.

H0: All the incentives are the same efficient according to respondents.
H1: Not all the incentives are the same efficient according to respondents.
      (at least one has different effectiveness)

According to data we have confirmed null hypothesis about equality.
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Pic. 4 The effectiveness of incentives according to respondents.

Youth employment

Agriculture belongs to sectors with the highest productivity of work. It has grown the fastest 
right in agriculture and manufacturing. Also nowadays agriculture has modern technics and 
technologies, do not have young people. Average age of employees in agricultural firms, 
basis industry and food industry is 47 years.

Pic. 5 Percentages for intervals of employees count 

Theoretical ideas were supported by our survey. We have proved that in areas of 
respondents from questionnaire the highest percentage belongs to respondents in age 
interval from 40 to 50 years. Younger people from age interval from 30 to 40 have a bit lower 
percentage but still the second highest. Young people under 30 year creates just 20,25% of 
all the employees. We can put it down to their lack of interest caused by discussed barriers, 
but sometimes also their insufficient experiences or other more popular interests.

Conclusions:
In general we can say that despite the recent Slovak government's support for 

young farmers, agricultural sector does not belong among the first choices a young person 
when choosing a job. Despite the generally well-established idea of the need to rejuvenate 
the agricultural sector, the current situation shows rather the opposite direction. Agricultural 
land is decreasing at the expense of change of purpose (eg. on building sites) and 
agricultural enterprises reduce breeding pig, which has been unprofitable for the long time. 
Instead of creating new jobs in this sector on the other hand releases the workers into the 
labor market of the Slovak Republic, and so actually increases overall unemployment. 

Despite the fact that agriculture is essential, the primary sector in the Slovak 
conditions is experiencing an embarrassing period. The sector was influenced by many 
factors that had negative impact on its development in last two decated. The majority of 
agriculture employs are people with primary and lower secondary education so the need of 
people with higher and university education is growing rapidly in rural areas. Young people 
with education leave rural areas to work in larger cities or to abroad. Employees in 
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agriculture are usually older than 40 with an increasing trend, while the share of young 
workers aged 20-30 years decreases significantly.

Slovakia currently registers a high number of unemployed young people, while 
Slovak agriculture on the other hand, suffers from a shortage of young workers. Young 
people are not motivated enough to be employed in agriculture. On the other hand, the 
current situation in the agricultural sector, which records the trend of loss of agricultural land, 
downsizing in animal production and turbulence in business environment in general also 
does not create the perfect environment to start business a young person. 

Despite these negative prospects, also the Slovak agricultural sector has 
exceptions, which show that agriculture in Slovakia still has a lot to offer the younger grades. 
The ambitious business plans appear, plans of young people based on business with added 
value. In particular, the "boom" of organic food, ecology, recycling, agrotourism and many 
others that combine the traditional business in the agricultural sector associated with 
elements of innovation become more common these days.
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Abstract:
Given the explosive growth of data collected from current business environment, data 

mining methods can potentially discover new business knowledge to improve managerial 
decision. In This paper we use relatively novel data mining approach that employs discrete
Bayesian network methodology to discover knowledge from data. More concretely we try to 
uncover structure and relationship among some socio-economic characteristics gathered by 
bank institution and credit risk in some sample of credit applicants. All data were collected 
during the 2013 – 2014. For this purpose we used two algorithms for Bayesian network 
structure discovering, namely hill climbing and growth-shrinking algorithms with a priori 
assigned relationship among some subset of socio-economics variables. The resulting 
structure was compared to others to BN. As a best BN model was identified structure without 
any implied restriction and derived by hill-climbing algorithm. BIC score for our best model 
was -13147.55. This ”best” BN could be characterized as network with 9 nodes, 16 arc (0 
undirected, 16 directed) with average Markov blanket size equal to 4.00. From our derived 
models we founded that credit risk of applicant is conditionally dependent on variables age, 
income, mortgage and loans. So we can mark these variables as potentially useful for risk 
management. All needed computation was carried by programming environment R.

Key words:
Bayesian network, credit, applicant, risk, 

Introduction
In these days every bank institution evaluates their customers – applicant – for bank 

loan. For this purpose they gathered gigabytes of information about their customers and 
consequently construct data driven classification models with aim to categorize applicant to 
some internal risk categories. For this purpose bank institution usually use data mining 
methods like CART [1], ANN [2], and random forest [2] or some form of SVM [7] or their 
combinations see commercial software K-XEN. Some of these methods provide insight into 
“structure” of such process. From this point of view is very convenient methodology of 
classification trees which provide „simple“ rules and decision tree providing deeper insight
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into the own decision process. Another approach consists in utilization of relatively novelty 
method based on combination of probability and graph theory called Bayesian networks (BN)
[4], [5], [6]. We can say that key feature of BN is the fact that they can provide a method for 
decomposing a global probability distribution into a set of local distributions. The structure of 
the BN specifies how to combine these local distributions to obtain global or so called 
complete joint probability distribution over all the random variables. This possibility making 
BN an effective tool for solving classification problems as mentioned Haddaway [3].

Method and data
Bayesian network or so called believe network become extremely popular probabilistic 

models in the last decade. As example we can mention application in areas of machine 
learning, medical diagnosis, classification, weather forecasting. If we want roughly 
characterize Bayesian networks we can say that they are directed acyclic graphs (DAG)
whose nodes stands for random variables and whose missing edges encode conditional 
independence among variables. The form of factorization is given by so called Markov 
property of BN, which states that every random variable Xi directly depends only on its 
parents. In case of discrete BN we can write:

v

i

iiv XparentsXPXXXP

1

21 ))(|(),...,,(                                          (1)

For Bayesian network structure learning we used constraint-based methods. More 
concretely we used Hill-Climbing and Grow-Shrink algorithm [4] with implied topology 
restriction (we used so called “backlist” e.g. set of causal linkages which is not allowed to be 
present in model and “whitelist” e.g. set of causal linkages which imply our prior knowledge 
about dependence structure) for this purpose. For the accessing of goodness of fit we used 
Bayesian Information Criterion score defined as:

n
d

XXXLBIC v log
2

),...,,( 21                                             (2)

During this process we used for conditional independence test a Mutual Information 
(discrete) defined as:

(3)

All data, used in this paper, are collected from one bank institution in Czech Republic
during the 2013 - 2014. Data could be characterized as random sample from bank internal 
database. This data set contains information from 2455 credit applicants. Initially there are
nine different variables in this data set: Age (A), Income (I), Gender (G), Marital (Ma), 
Number of kids (Nk), Number of cards (Nc), Mortgage (Mo), Number of loans (L) and Risk for 
bank (R). At this point we have to say that we apply discretization during the pre-processing 
of data set of following variables: age, income, number of kids, number of cards and number 
of loans. The detailed categories of particular variables is as follows: age with categories: 
[0,26), [26,51) measured in years; income with categories: (0,20], (20,40], (40,60] measured 
in thousand CZK; gender with categories: F – female, M –male; marital status with 
categories: divorced; separated; widowed; married and single; number of kids in family with 
categories: [0,1); [1,3); [3,5); number of debt or credit cards with categories: [0,1), [1,3) and
[3,7); mortgage with categories: no, yes; loans with categories: [0,1), [1,4) and finally risk for 
bank with categories: bad loss; bad profit; good risk given by bank risk managers.
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Results

After converging hill-climbing algorithm with restriction implemented by blacklist and 
whitelist we obtained BN with following product of conditional probabilities:

P(A, R, L, Mo, Nc, Nk, Ma, G, I) = P(A) P(G) P(Mo) P(Ma| A, Mo) P(I|A, G, Ma)
P(Nk| A, I, Ma) P(L| A, I, Nk) P(R| A, I, Mo, L) P(Nc| Ma, L, R)                                           (4)

Corresponding DAG structure of this BN is graphically depicted in picture 1. The BN could be 
briefly characterized as network with 9 nodes, 18 arc (0 undirected, 18 directed) with average 
Markov blanket size equal to 5.56.

A

I

G

Ma Nk

Nc

Mo

L

R

Pic. 1 Bayesian network proposed by Hill-Climbing algorithm with presence of a 
priory knowledge implemented through “blacklist” “whitelist”

From this estimated BN structure is clear that risk is conditionally dependent on 
variables age, income, mortgage and loans. So we can mark these variables as potentially 
useful for risk management. At this point we can mention, that if we do not implement a prior
knowledge in form of “whitelist” and “blacklist“, we obtain different and simpler structure 
which could be written in form of product of conditional probabilities as follows:

P(A, R, L, Mo, Nc, Nk, Ma, G, I) = P(A) P(G) P(I| A) P(Ma| A, I) P(R| A, I) P(Nc| A, Ma, R) 
P(Nk| A, Ma, Nc) P(L| A, Nk, Nc) P(Mo| Ma, L)                                                                     (5)

In this BN we clearly see that risk (R) is child of age (A) and income (I) only. So there is 
some differences with comparison to the first BN with implemented knowledge. Graphical 
structure of this BN is apparent from DAG diagram in picture 2. The BN could be briefly 
characterized as network with 9 nodes, 16 arc (0 undirected, 16 directed) with average 
Markov blanket size equal to 4.00. The BIC score for this BN is -13147.55. For the previous 
BN is BIC equal to -13334.71. So we can conclude that structure for BN without any 
restriction is better with comparison to former one (higher values are better).
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Nc

Mo
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Pic. 2 Bayesian network proposed by Hill-Climbing algorithm without a priory 
knowledge

If we used grow-shrink algorithm we obtain partially oriented diagram. Due to presence 
one undirected arc we can determine neither BIC nor product of conditional probabilities. So 
with aim to roughly compare results from grow-shrink we decided to block arc from income to
marital (e. g. we include this arc to our blacklist). As a result we obtained fully oriented 
diagram for this model see picture 3.

A

I

G

Ma Nk

Nc

Mo

L

R

Pic. 3 Bayesian network proposed by Grow-Shrink algorithm with presence of a 
priory knowledge implemented through “blacklist” “whitelist”
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In this case the structure of BN could be written in form of product of conditional 
probabilities as follows:

P(A, R, L, Mo, Nc, Nk, Ma, G, I) = P(A) P(G) P(L) P(Ma| A) P(I| A, G, Ma) P(Nk| Ma)
P(Mo| Ma, L) P(R| I, Mo, L)P(Nc| A, Ma, R)                                                                           (6)

From this structure is apparent that risk is conditionally dependent on three variables: 
income, loans and mortgage. This BN could be briefly characterized as network with 9 
nodes, 13 arc (0 undirected, 13 directed) with average Markov blanket size equal to 4.44 and 
average neighborhood size 2.89. The BIC score for this BN is -14205.74. From comparison 
of the BIC values we clearly see that this BN structure is the least preferred structure. Next 
we will use the second BN with structure described in (5).

Tab. 1 Conditional probability table for multinomial distribution of Credit risk 
(values are rounded)

Credit risk category Parents of credit risk in model

Income (0; 20] Income (20; 40] Income (40; 60]

Age

[0; 26)

Age

[26;51)

Age

[0; 26)

Age

[26;51)

Age

[0; 26)

Age

[26;51)

Bad loss 0.054 0.395 0.085 0.353 - 0.198

Bad profit 0.908 0.492 0.877 0.419 - 0.306

Good risk 0.038 0.113 0.038 0.228 - 0.496

For the parameter estimation we used maximal likelihood approach. The results for our 
structure and credit risk are presented in table 1 and graphically depicted on picture 4 with 
respect to income and age.

If we perform predictive reasoning (here based on exact inference), e.g. reasoning from 
new information about causes to new beliefs about effects, we can say, for example,
following fact for credit risk probabilities (presented in form [bad loss; bad profit; good risk]):

Probability distribution of different credit risk categories in in whole analysed 
sample are P(R) = [0.22; 0.64; 0.14].

If the applicant has not loan the probability of risk categories are [0.25; 0.36; 
0.38], but if he has one or more loans the probability changes to [0.22; 0.64; 
0.14].
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Pic. 4 Conditional probability for multinomial distribution of credit risk with 
respect to income and age

Conclusions:
So we can say that BN has a several advantages. Firstly, its encode dependencies 

among all variables. Second advantage is the reality that BN can be used to learn causal 
relationship and hence it could be used to gain knowledge about problem domain and to 
predict the consequence of intervention. From our analysis is apparent that main determinant 
of the credit risk are income of applicant, his or her age and number of loans and mortgages.
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consumer behaviour under the influence of sensorial
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Abstract:
Consumer behaviour and decision making is one of the main objects of marketing 

research. For a long time it was assumed that consumers behave, decide and act in a 
rational way. Nowadays we know that it is not completely truth. Consumers are mainly 
individual human beings with individual needs, propelled by emotions. That is why 
psychology is nowadays an inseparable part of marketing and economics. Many 
professionals begin to believe and understand that the strict logic and economic, 
mathematical and statistical models are not very useful for understanding and predicting the 
consumer behaviour, if we do not consider consumers´ mental and emotional processes. If 
we want to know why consumers behave irrationally we have to consider also the personality 
of consumer and the uniqueness of human being. A human has been following his emotions 
since time immemorial. Congenital instincts and emotions have helped people survive from 
the very beginning of human existence and in many ways they are still helpful. Nowadays, 
marketing is closely associated not only with psychology but also with neurosciences and 
they try to find out how emotional processes influence consumer behaviour and decision 
making. The article deals with the relationship between the personality of consumer and 
irrational consumer behaviour and decision making under the influence of sensorial stimuli.
The main aim of the research was to find out if there is a relationship between selected 
personality characteristics (temperament characteristics) and irrational consumer behaviour 
and decision making. The research was realized on the sample of 100 participants (50 men 
and 50 women) at the age 20 – 62. Two tools were used – Eysenck personality 
questionnaire (short version) and own authorial questionnaire. Eysenck personality 
questionnaire measures three dimensions of personality – extroversion (E), neuroticism (N) 
and psychoticism (P). These scales were developed on the basis of extensive factor 
analyses and they are independent of intelligence. Own authorial questionnaire probes the 
assessment of conscious sensorial stimuli and their influence on rational and irrational 
consumer behaviour. It includes 27 items (statements). From this questionnaire, two scales 
were extracted – the scale for rational behaviour and the scale for irrational behaviour. The 
scale for rational behaviour is more general and the scale for irrational behaviour is focused 
on sensorial stimuli. For verifying the relationship between irrational consumer behaviour and 
selected personality characteristics the multiple hierarchical linear regression analysis –
stepwise method was used. It was assumed that Eysenck´s three dimensions of personality 
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(extroversion, neuroticism and psychoticism) are predictors of the irrationality criterion. We 
found out that two from three tested predictors are significant – extroversion and neuroticism. 
The higher the score that respondents reach in the scales of extroversion and neuroticism
was, the more irrational their behaviour and decision making was. This finding is considered 
to be a contributed result because there are a small number of works that deal with 
consumer personality characteristics in connection with the irrational consumer behaviour. 

Keywords: 
Personality, Consumer behaviour, Irrational behaviour, Sensorial stimuli

Introduction
Consumer behaviour is an integral part of the company life. This is why marketers are 

trying to focus on the psychology of the consumer mind, to see how well the consumer 
functions (Nagyová, 2014). Marketers and commercial production companies have to be 
interested in the purchasing behaviour and consumer decision making and thus analyse the 
consumer demand (Kubicová, 2012).

Consumer behaviour and decision making is mainly engaged in the consumer 
psychology and marketing. Marketing is nowadays understood as a branch of science which
deals with the satisfaction of human and social needs. Consumer behaviour and his decision 
making is a subject of marketing research for many years. Unfortunately, marketing alone is 
not able to detect the complex interrelationships of purchasing and decision-making 
processes. This is why it is increasingly linked to other disciplines, particularly neuroscience 
and psychology. Consumer psychology has a firm place not only in marketing and 
advertising, but also on campus, in the science and research.

The consumer is above all a human being, individual personality with special needs, 
behaviour, thinking, feeling and acting. Many studies indicate that a person does not always 
behave rationally and his behaviour and decision making is affected by several factors.
These factors can be divided into four main groups – cultural factors, social factors, personal 
factors and psychological factors (Kubicová, 2007). The important role is played by particular 
personality traits and emotions.

Consumer personality

It is very difficult to define the concept of personality. There are so many different 
approaches that are trying to capture the essence of what constitutes a personality and as 
accurately explain this concept. Proponents of the biopsychosocial model define the
personality as a set of cognitive and affective states (Skorodenský, 2012). Raymond B. 
Cattell defines the personality as something that determines the behaviour in a defined 
position and defined tune. Hans J. Eysenck understands the personality as more or less 
stable and lasting organization of character, temperament, intellect and body, which 
determines its unique adaptation to the environment (Kubáni, 2010).

The personality factors represent a set of very important variables which determine what 
a person really is, how he behaves, thinks, reacts, makes decisions and how he acts not just 
on a market of products and services, but in all spheres of life. The personality factors do not 
affect only the final consumer behaviour and purchasing decisions, but they affect also all 
other groups of factors. From the consumer's personality it depends how he (the consumer)
perceives his culture, family, world around him, and not at least, how he perceives the
marketing ideas and how he responds to them. For the personality are characteristic certain 
patterns of thinking, feeling and behaviour that define an individual way of interacting with the 
physical and social environment (Atkinson, 2003). Therefore, personality factors are in
general interest of not only marketing but also of consumer psychology.

The personality has its own structure. The personality structure we understand an
organized unit of dispositions, which determine the manners of survival and behaviour of a
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man. The personality structure is therefore a particular composition of psychological 
characteristics.

Temperament presents the characteristics of mental dynamics that are applied in the 
survival and behaviour of a man. The oldest breakdown of the temperament is known since 
Hippocrates, who has divided the people up to that, in which proportion the four bodily fluids 
are circulating in their bodies (blood – Haim, mucus - Phlegm, gall - Chole and black gall –
Melania Cholé). The ratio of these fluids affects their response to external stimuli. He
distinguishes between four types of temperament sanguine, choleric, phlegmatic and 
melancholic. Carl G. Jung divided the people up to their temperament into two types 
depending on what is their attitude to the surroundings in which they are located. A man who 
is closer to the outside world is an extrovert and a person who has a well developed inner 
world is an introvert. On the above mentioned temperament theories has build also Hans J. 
Eysenck in his personality model (Fig. 1). He has supplemented the Jung's model with other 
two properties stability and lability. Stability refers to the steadiness of a man, lability, on 
the contrary, is characterized by the irritability, or agitation (Slamka, 2008).

Figure 1 Eysenck's personality model
Source: Kubáni, 2010, p. 127

According to Eysenck´s typology, stable extrovert is a sanguine, stable introvert is a
phlegmatic, labile extrovert is choleric and labile introvert is a melancholic.

Temperament is innate characteristic and throughout the life it does not change. One, 
however, can learn to control to some extent some of the negative symptoms of any type. In
examining the consumer behaviour is extremely important to know the different types of 
temperament, because to each type suits a different approach.

Sensory stimuli and emotions

In everyday life we are daily exposed to a large amounts of sensory stimuli. Similarly it is 
in marketing. Consumers are daily exposed to hundreds of marketing incentives from which 
major parts are the sensory stimuli.

In the different activities are always involved several senses at once. It is almost 
inconceivable that in the buying behaviour or decision making should be applied only one 
sense. One sense can be decisive, but involved are several or all of them. The more senses 
will engage by traders in connection with a particular mark, the higher is the chance to get 
the consumer. Many studies show that there is an important link between the information 
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from the senses and the emergence of emotions (Rybanská, 2014). Depending on the 
degree or intensity of the sensory experience, the emotions are recorded in the memory,
resulting in an past experience.

Consumer behaviour is dedicated mainly the consumer psychology and marketing. 
Currently, there are many of new methods that are applicable in these disciplines. Marketing 
is becoming more closely linked not only with social sciences and psychology, but especially 
with neurosciences. Companies cannot operate in the changed economic environment for a 
long time without new approaches to marketing and customer perception (Nagyová, 2014). 
Knowledge of the basic principles of the functioning of the human mind, cognitive processes 
and affective states facilitates the understanding of the processes of purchasing behaviour 
and consumer decision making.

Marketing outside its traditional lines was for the first time formulated by Bernd Schmitt 
(1999). He was also the first one, who thought about the impact of emotions on consumer´s
purchasing decisions, and the first one, who saw the need of a change in marketing 
strategies based on individual attributes of products and services. He has preferred new 
strategies based on emotions and positive experience. As the father of modern 
neuromarketing is considered to be an Harvard professor Jerry Zaltmen. The very concept of 
neuromarketing was first used in the year 2002 for the description of the penetration of 
traditional neuroscience, psychology and marketing. Neuromarketing is a discipline which
combines the knowledge of several disciplines neurology, psychology, sociology and
marketing, and which with the use of modern research methods and apparatus examines 
why are consumers behaving irrationally (Šášiková, 2013). A part of neuromarketing is also 
the sensory marketing.

Sensory marketing is a new trend in the field of marketing. It is based on the creation of 
the concept and brand image and on building the perfect synergy between the product 
(service) and customer, what leads to higher consumption. Sensory marketing designs 
strategies from the customer perspective. This type of marketing considers the customer to 
be more emotional than rational being. It is based on the interaction and cooperation of the 
customer and the company, with the aim to create an emotional value (Lindstrom, 2011).

Sensory marketing combines various senses and affects consumer perception, 
behaviour and decisions (Krishna, 2001). It tries to convey a holistic experience and 
establish connections with customers. It focuses particularly on the experience after the 
purchase of goods or services. This new "wave" of marketing works primarily with feelings 
and emotions, uses different communication channels and techniques for recording th
feedback. It considers the consumption, respectively the use of the product for the most 
important moment, and just at the moment of consumption, the product (brand) can most 
directly affect the customer and create a long-lasting relationship based on emotional 
involvement (Histeroza, 2014). It does not create only a bond to a specific product or service, 
but to the brand as such.

Emotions are an important psychological phenomenon which belongs to our life. They 
are the result of not only phylogenetic but also of ontological development of individuals and 
it is dealt with a variety of disciplines, such as psychology, sociology, neurophysiology, as 
well as economics and marketing (Vysekalová, 2014).

Emotion is defined as a state of psychological arousal with cognitive aspects that arise 
from the specific context (Plutchik, 1997).
their survival as a mental condition which is sometimes accompanied or followed by bodily 
changes, expressive speech and behaviour. Emotions are subjective, the same stimuli in 
different individuals may elicit different emotions (Vysekalová, 2014).

We distinguish between simple and complex emotions. Simple emotions are the same 
for all people, regardless of the gender, age, race, culture etc. They are called as universal 
emotions. Ekman (2007) ranks among them the joy, anger, sadness, fear, surprise and 
disgust. Complex emotions are different combinations of single, respectively primary 
emotions. A complex emotion is for example nostalgia (Histeroza, 2014). Most emotions 
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which are formed by the action of sensory marketing, but also of marketing in general, they 
are complex emotions (Schmitt, 1999).

organize the mental events and 
they motivate the human behaviour. Even if emotions have relationship to all mental 
processes, the tightest relationship can be find to the motivation, memory and learning.

Emotions also co-decide about that, which information is for the human relevant, and 
which not. Therefore, they also take part on that, whether the information is kept in mind and 
under what circumstances it will be re-equip by an individu
(2000) states that the selectivity of the memory is given by the prominence of the stored
information for the life of a person, that it is determined by the influence of his emotions. He
speaks about so called emotional memory. One can more easily remember emotionally 
charged situation.

Emotions arise from the sensory stimuli and consequently affect the purchasing 
behaviour and decision making. Brands that can create an emotional connection with 
customers are in the market stronger than those that do not create the emotional bond. 
Emotions are triggered by environmental stimuli, which can be internal or external. Based on 
emotions arise emotional reactions of varying intensity. Different emotions affect human 
behaviour in various ways (Lindstrom, 2011). In the past 20 years, there have been done
many researches that investigated the influence of sensory stimuli on consumer behaviour
and decision making.

Subject of the research is the consumer's personality and its effect on irrational 
behaviour and consumer decision making under the influence of sensory stimuli that 
consumers recognize. The article is mainly based on theoretical knowledge and research 
findings of the following authors: Bagozzi, 1999; Barsalou, 2008; Clegg 2000; Clark, 2008; 
Dhar, 2012; Krishna et al., 1999, 2006, 2008, 2009, 2010, 2012, 2014; Lindstrom 2009, 
2011; Peck & Childres, 2008 and others.

The mentioned researches suggest that the more sensory stimuli is acting on 
consumers, thus their behaviour is less rational. Sensory stimuli elicit different emotions and 
mean that the consumer decides rather emotionally, so to a greater extent irrationally. Into 
the research is also involved the consumer personality and we will investigate whether 
certain personality characteristics affect the perception of sensory stimuli and contribute to 
the irrational behaviour and decision making.

Data and methods
The article deals with the relationship between the personality of consumer and irrational 

consumer behaviour and decision making under the influence of sensorial stimuli. The main 
aim of the research was to find out if there is a relationship between selected personality 
characteristics (temperament characteristics) and irrational consumer behaviour and decision 
making.

The sample consists of 100 respondents 50 men and 50 women. Half of the 
respondents (25 men and 25 women) are aged between 20 and 30 years and falls into the 
category of younger adults. The other half of the respondents (25 men and 25 women) are 
aged between 45 and 62 years and they fall into the category of older adults. All respondents 
are from Slovakia have Slovak nationality and live in Slovakia. Tables 1 and 2 indicate the 
number of respondents and distribution of respondents by education and place of residence. 
Other characteristics of the respondents are not important for our research. Sampling was 
conducted as a non-random, available choice. Respondents were granted with so called
avalanche choice (snowball sampling). Through friends and acquaintances we have 
approached other respondents who meet the requirements for inclusion in the research 
(minimum requirements: age between 20 and 30 or 45 and 65 years, secondary school or 
university, residence in the Slovak Republic).

Tab. 1 The distribution of respondents up to the education
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Education N %

Secondary 43 43

High/university 57 57

Together 100 100

Tab. 2 The distribution of respondents up to the place of residence
Residence N %

City 41 41

Village 59 59

Together 100 100

For the needs of the research there were used two tools Eysenck personality 
questionnaire EPQ-R (abridged version) to measure the personality traits and the author's 
own questionnaire, which is focused on the evaluation of sensory stimuli and their effects on 
rational or irrational consumer behaviour. It contains 27 items, in which respondents express 
the degree of acceptance of certain statements on the classic five-point Likert scale, where 1 
means "strongly disagree" and 5 means "strongly agree." This section includes five neutral 
(information) items, 11 items that point to rational behaviour and decision making and 11 
items that point to irrational behaviour and consumer decision making. We have verified the 
reliability of the whole questionnaire on the research group of 100 people (50 men and 50 
women aged from 20 to 62 years). Cronbach's alpha coefficient is 0.729.

Based on a questionnaire we have obtained a range for irrational behaviour. The range 
of irrationality is focused on the evaluation of sensory stimuli. We assumed that extroversion,
psychoticism and emotional stability will be significant predictors of variance irrationality of 
consumer behaviour. The higher the score in these rocks will be, thus will be the higher rate 
of irrationality in shopping behaviour.

To explore the relationship between rationality, respectively irrationality of the behaviour
and consumer decision making and selected personal characteristics, we have used multiple 
hierarchical linear regression analysis, the stepwise method.

Results and discussion
Tab. 3 Regression models for extroversion, emotional stability and psychoticism as

predictors and irrationality as a criterion
Predictor R R2- change b T p

Irrationality (Ftotal(3, 96) = 11.172;

Emotional 
stability

.435 .189*** .846 5.670 .000

Extroversion .508 .258** .419 2.880 .005

Psychoticism .509 .259 - .086 - .205 .838

(Constant) 28.371
eans .001. Irrationality has the values 1 to 5; high value indicates a 

strong degree of construct and low value a low rate of construct. Extroversion, emotional stability and 
psychosis take values from 0 to 12; high value indicates a strong degree of construct and low value a 
low rate of construct.
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Subsequently, we have repeated the calculation only for significant predictors. The 
results are shown in Table 4.

Tab. 4 Regression models for extroversion and emotional stability as predictors and 
irrationality as a criterion

Predictor R R2- change b T p

Irrationality (Ftotal(2, 97) = 16.904;

Emotional 
stability

.435 .189*** .849 5.740 .000

Extroversion .508 .258** .408 3.011 .003

(Constant) 16.653
eans .001. Irrationality has the values 1 to 5; high value indicates a 

strong degree of construct and low value a low rate of construct. Extroversion, emotional stability and 
psychosis take values from 0 to 12; high value indicates a strong degree of construct and low value a 
low rate of construct.

In the case of irrational behaviour and consumer decision making (irrationality) was by
hierarchical multiple linear regression, using the stepwise method found out that three of the 
tested predictors were two significant extroversion and emotional stability. Emotional 
stability explained 18.9 % of variance and extroversion 25.8 % variance of irrationality. For 
clarification, it should be noted that the high rate of the factor "Emotional stability", also called 
"N" means a high degree of neuroticism. Despite the name, the high score is related to 
emotional lability. The more respondents were neurotic (emotionally unstable) (b = 0.849) 
and the higher scored in extroversion, (b = 0.408), the more irrational they behaved and
made decisions. Last hypotheses can be confirmed only in part, because one of the three 
chosen factors (psychoticism) is not a predictor of irrational behaviour.

Conclusions

We have assumed that the Eysenck´s three dimensions of the personality 
psychoticism, extroversion and emotional stability are the predictors of the irrationality 
criterion. We have confirmed this assumption only partly, because we have found out, that 
psychosis is not a predictor of irrational behaviour. The higher respondents scored in the 
scales of extroversion and neuroticism, the more irrational they behaved and made 
decisions. In the present paper we do not use the denotation of neuroticism, but emotional 
stability. This denotation may, however, be confusing because a high score in this range 
suggests an emotional unsteadiness. Therefore, in interpreting the results we use the term
neuroticism. Confirmation of this hypothesis, we consider to be a great contribution to our 
work, because the influence of personality on the rational, respectively irrational consumer 
behaviour is devoted by a very few authors. We did not found any research about the effect 
of the personality on the rationality of behaviour in link to the effects of sensory stimuli.

Our findings are logical. Introverts are seen as more rational and prudent s extroverts. 
This flows out of the characteristics of the Eysenck scales. Likewise, people with high scores 
in neuroticism scale are more emotional, and therefore we can assume that they will react 
emotionally in all spheres of life. Our range of irrationality includes items, where we find out 
the responses to sensory stimuli. We have found out, that emotionally less stable and 
extrovert-oriented consumers are more sensitive to the effects of sensory stimuli. We can 
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assume, that personality traits of consumers significantly influence the consumers' 
perception of sensory stimuli and the subsequent rational behaviour and decision making.

We believe that in the future it will be advisable to repeat this type of research, combined 
with observation, interview and experiment. Using these methods we could identify other 
factors that affect the rationality of consumer behaviour. We think also, that it is appropriate 
to use other personality tests, by which we could found more personality characteristics and 
dimensions and we might examine which of them are the predictors of rational, respectively 
irrational consumer behaviour. For this type of research is also appropriate to use 
neuroimaging methods, based on which we could exactly found out which emotions the
sensory stimuli really cause for consumers. As we found out on the basis of lies-score, 
respondents do not answer (for various reasons) to the questionnaires truthfully, this is why 
the methods which examine the activity of the autonomic and central nervous system are 
desirable and they can produce more valid results.
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Abstract:
Garlic is considered to be an agricultural commodity having a high potential in the

production and export. Nearly all commercial garlic production is grown under contract
between grower and buyer. Much of the commercial product is shipped to specific locations
from which it is either processed for dehydration or moved to fresh market retail sales. In
2014, the export of fresh garlic reached up to 658 tons but the import was 4,205 tonnes. The
highest import was 7,372 tonnes in 2013. There has been a steady increase in demand for
garlic because garlic has been attributed to both an increased affinity for its flavour and the
promotion of the health benefits of garlic, which include antibiotic as well as antioxidant
effects, and aiding in the reduction of cholesterol and blood pressure levels. This study was 
conducted to evaluate economic aspect of garlic production and the main factors affecting
garlic productivity.
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Introduction 

Garlic is considered to be the agricultural commodity having a high potential in the pro-
duction and export. This crop is suitable to a small acreage or as part of a larger direct 
marketing operation. The yield and quality vary with climate, region, altitude, soil, cul-tural 
practices, pests and diseases, and the variety of garlic. Garlic (Allium sativum L.) belonging 
to the family Amaryllidaceae is one of the oldest medicinal plants. In medici-ne, it has been 
used for more than 5,000 years. The oldest references were found on Sumerian clay tablets 
from 2600 to 2100 BC. In the Czech Republic in Kyjov area, the clay pots with garlic were 
found from the Late Stone Age. In 1944, Italian Cavallito discovered the compound allicin 
responsible for the antibiotic effect of garlic. Accor-ding to the recent research, the ripe garlic 
extract is a more valuable source of chemicals than raw garlic without causing indigestion 
and minimizes the effect of "garlic breath". Garlic proves antiviral, antibacterial, antifungal, 
anticancer, antioxidant, diuretic, antiplatelet and antiparasitic effects (BRODNIZT et al., 
1971). It positively affects the intestinal microflora, bile production and secretion, lowers 
blood pressure and LDL cholesterol. Garlic is also used in the plant protection as a result of a 
phytoncide effect FRAZIER (1974), FURK (1990), GARMAN (1937), GHERASIM, (1973), 
GOLD (2001), GORODKOV (1962), GULLAN (2000). Presently, the majority of garlic is 
marketed as a fresh product delivered to markets throughout the year. According to the 
report CSO 2013, the market prices are fluctuat-ing according to the current market demand. 
Some producers conclude contracts with processing industries to which their commodity is 
supplied. Garlic grown in our country, in terms of active substances, is of much higher quality 
than the imported one. The imported 4,000 tons of garlic are taken in the Czech Republic 
mostly from China, the Netherlands and Spain every year. Chinese garlic has come to our 
country about a year after harvest. Chemical treatment to retain its shelf life is overused. The 
average annual consumption of garlic per capita is about 0.8 kg in the CR. The consumption 
of garlic in the CR is around 7,000 – 8,000 tons annualy. In the recent years, Czech growers 
have produced only about 700 tons of the crop yearly. The areas concentrated on garlic 
plan-ting have been changed in a significant way. In 50th years, there was about 1,200 ha 
(1,205 ha in 1958), in 60th years decreased in half (637 ha in 1961), the 90th years incre-
ased to about 1,500 ha (1,514 ha in 1995 – 1999), after 2000 has not exceeded about 70 ha. 
In 2004, the total area was only 21 ha. Next year in 2005, it was doubled with 49 ha. Then in 
2006, it was decreased in 37 ha. The area development can be seen in Fig. 1. The slow 
increase has occurred since 2010: in 2010, it was about 67 ha, in 2011, it was about 82 ha 
and in 2012, it was about 164 ha. Czech growing areas have doubled thanks to its growing 
demand for garlic. There is also the increase of garlic pests with the expansion of garlic 
cultivation areas. In 2013, professional growers have harvested from 181 ha 732 tons of 
garlic according to the Czech Statistical Office (CSO) which gives an average yield of 4.05 
tons per ha. Including last year's income of private growing, the total of 1,792 tons by the 
CSO was estimated. Private and professional growers planted garlic on 368 ha by the CSO. 

 

Materials and Methods  
The experiments were carried out on five study plots at different altitudes – in Nedako-

nice (178 m s. l.), Olomouc (241 m s. l.), Dolní Němčí (256 m s. l.), Suchá Loz (306 m s. l.) 
and Vápenky (484 m s. l.) between 2010 – 2012. The temperature on the surface of the soil 
was measured for 24 hours using Datalogger (GAR 195) at all study plots. It recorded the 
highest afternoon and the lowest night temperature on the surface of the soil from February 
to July. The abundance of pests was evaluated using a four-point scale (Tab. 1) in which the 
density of Suillia univittata imagines was counted on 1 m2 and in 1 bowl. The number of 
Delia antiqua imagines was done by the same method and the number of their larvae was 
counted in 1 garlic bulb. The average yield was taken from each plot of 200 m2 because the 
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pest mo-nitoring was carried out in the same size of reseach plot.The results were processed 
by analysis of variance followed by testing using the Tukey test at α = 0.05, Statistica 10. 

 

Results and Discussion  
The figure 1 shows the abundance of imagines of pests in the Dukát and Blanin varieties 

on the study plots from 2010 to 2012. In Nedakonice, there was the highest average yield 95 
kg per 200 m2 in 2011 (Fig. 2).  The average consumer price of garlic was 123.82 CZK per 
kg. The yield was achieved 11,727 CZK per 200 m2. The growing cost was 10,561 CZK per 
200 m2. The profit reached 1,166 CZK per 200 m2. However, there was middle level of 
occurrence of Delia antiqua.  

In Olomouc, there was the highest average yield 84 kg per 200 m2 in 2011 (Fig. 3). 
The average consumer price was 123.82 CZK per kg. The yield was achieved  10,401 CZK 
per 200 m2. The growing cost was 9,860 CZK per 200 m2. The profit reached 541 CZK per 
200 m2. There was also middle level of occurrence of Delia antiqua and Suillia univittata.  

In Dolní Němčí, there was the highest average yield 100 kg per 200 m2 in 2010 (Fig. 
4). The average consumer price was 111.13 CZK per kg. The yield was achieved  11,113 
CZK per 200 m2. The growing cost was 9,648 CZK per 200 m2. The profit reached 1,465 
CZK per 200 m2. There was strong level of occurrence of Delia antiqua and middle level of 
occurrence of Suillia univittata. 

In Suchá Loz, there was the highest average yield 110 kg per 200 m2 in 2011 (Fig. 5). 
The average consumer price was 123.82 CZK per kg. The yield was achieved  13,620 CZK 
per 200 m2. The growing cost was 11,742 CZK per 200 m2. The profit reached 1,878 CZK 
per 200 m2. Despite this fact, there was middle level of occurrence of Delia antiqua and a 
strong level of occurrence of Suillia univittata. 

 In Vápenky, there was the highest average yield 120 kg per 200 m2 in 2010 (Fig. 6). 
The average consumer price was 111.13 CZK per kg. The yield was achieved  13,336 CZK 
per 200 m2. The growing cost was 10,720 CZK per 200 m2. The profit reached 2,616 CZK 
per 200 m2. There was middle occurrence of Delia antiqua and Suillia univittata.  

 

Tab. 1 The scale to determine the level of the occurrence of garlic pests by the 
number of individuals per 1 m2 / in 1 bowl / in 1 garlic bulb 

 

 
Level of occurrence The density of 1 m2 / in 1 bowl / in 1 garlic bulb 

1 – without occurrence 0 

2 – weak occurrence less than 10 

3 – middle occurrence 10 – 20 

4 – strong occurrence more than 20 
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Fig. 1 Difference between the years and their influence on the abundance of pest 

 
 

 
 

Fig. 2 Average yield in kg per 200 m2 in Nedakonice from 2010 to 2012 
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Fig. 3 Average yield in kg per 200 m2 in Olomouc from 2010 to 2012 

 

 
Fig. 4 Average yield in kg per 200 m2 in Dolní Němčí from 2010 to 2012 

 
 

 
Fig. 5 Average yield in kg per 200 m2 in Suchá Loz from 2010 to 2012 
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Fig. 6 Average yield in kg per 200 m2 in Vápenky from 2010 to 2012 

 
 
 
 

Conclusions:  

Dipterous pests of garlic were found out in five study plots – Nedakonice (178 m s. l.), 
Olomouc (241 m s. l.), Dolní Němčí (256 m s. l.), Suchá Loz (306 m s. l.) and Vápenky (484 
m s. l.) from 2010 to 2012. Garlic fly (Suillia univittata) and onion maggot (Delia antiqua) 
were detected in higher abundance. Garlic fly Suillia lurida was found in a low abundance. 
The yield in all five agricultural regions was influenced by the infestation of Sui-llia univittata 
and Delia antiqua. The highest yield was achieved on study plot (120 kg per 200 m2) in 
Vápenky in 2010. There is a possibility to have higher yield using suitable protection against 
garlic pests. The improvemet of pest pro-tection is the chance for Czech agriculture to 
compete with Chinese garlic. 
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Importance of environmentally oriented accounting 
in enterprise effectiveness and sustainability management
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Abstract
Management of enterprise effectiveness and sustainability in a globalized economy 

requires innovations in traditional approaches to enterprise management and changes in 
managers thinking. The enterprise, which is aware of the mutual interdependence of 
competitiveness and sustainability, will implement not only economic aspects but also 
environmental aspects in its accounting system. An environmentally oriented accounting 
began to be formed in response to criticism of the inability of the accounting system to record 
the impact of business activities on the environment. The key objective of the article is:

to point out the importance of environmental information in the enterprise 
accounting system,
to document the status of the environmental information monitoring in an 
accounting of selected enterprises in the Slovak Republic,
to present the proposal of the authors for monitoring environmental characteristics 
of indicators and items which are the subject of accounting.

Key words  
enterprise accounting system, environmental information, enterprise management, 
environmental characteristic of accounting information, main account, sub-account

Introduction
Nowadays, the effects of human societies have increased on environment due to 

technological and industrial development. Negative environment variations could adversely 
affect human beings like other animal species. The environmentally reports should provide 
impartial information which allows beneficiaries to provide a reliable estimation of their social 
and environmental performance of companies (Noodezh H. R. – Moghimi S., 2015).   

    Although some seminal publications can be traced back to the 1960s and 1970s it was 
only in the 1990s that concern for the relationship between business and the environment 
became generally recognised in most countries, at least in the developed world, as a
mainstream issue for business (Bennett M. – Bouma J. J. – Wolters T., 2002).

It is not disputed, that enterprise development leads to greater complexity of 
relationship to the changing environment. This affects the scope of data collection, as well as 
procedures for processing, presentation and analysis. (Caputa W., 2014).

The growing importance of environmental information and corporate sustainable 
development gave rise to environmental accounting. Notwithstanding several decades of its 
existence, many theoretical, organizational and methodological fundamentals remain 
underdeveloped. Scientists and practicing economists have no common point of view on the 
status of environmental accounting within the framework of accounting types, since opinions 
on the environmental accounting concept, scope, entities, methods, etc. are very disputable 
and controversial (Gogoleva, T. N. – Bakhturina, Yu. I., 2015).
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Environmental accounting is increasingly the subject of discussions in national and 
international scientific conferences and professional meetings (Pakowska S., 2013).

Environmental accounting evokes some rather sensitive issues because significantly 
affect the cost-effectiveness of various business activities. Environmental accounting should 
be strictly regulated and standardized in each accounting entity (Stanojevic M. – Vraneš S. –
Gökalp I., 2010).

Environmental accounting plays a role in managing the sustainable development of 
enterprises. Traditional methods of financial and cost accounting to a limited extent reflect 
and provide information about managing the sustainable development of enterprises. As a 
result, managers hardly combine environmental information with economic indicators and, 
crucially a lack of information on the costs of environmental protection. By the managerial 
decision-making is not available to the economic value of natural resources as enterprise
assets, or the value of the positive results of environmental care. A method for determining 
these values depend on the type of enterprise and the type of management decisions
(decisions on purchasing materials, investment decisions for energy efficiency, changes in 
product design, etc.) (Jasch Ch., 2001).

The changing nature of costs due to the greening of production is necessary to develop 
nomenclature items of environmental costs and revenues of the enterprise. Its basis should
be grouping (classification) by groups of activities to protect the environment. This is 
necessary for the successful resolution of complex and diverse issues of greening 
accounting (Gubaydullina I. N. – Ishmeeva  A. S., 2015).

Quality solutions of environmental protection require the establishment of 
a comprehensive enterprise information system, which should be the results of 
environmental monitoring connected to the economic system, and which should fully ensure 
the management of environmental accounting ( A., 2006).

If the enterprise management will continue to apply the same bookkeeping, although 
well developed and consistent, without taking into account the rapidly changing enterprise
environment and without analysis of the effectiveness of environmental strategies and 
evaluating the impact of economic policy on the environment, accounting system rapidly 
would not meet the needs of internal and external users of financial statements (Bahmareva 
N. V., 2015).

Objective, material and methods
The key objective of the article is:
1. to point out the importance of environmental information in the enterprise 

accounting system,
2. to document the status of the environmental information monitoring in an

accounting of selected enterprises in the Slovak Republic,
3. to present the proposal of the authors for monitoring environmental characteristics 

of indicators and items which are the subject of accounting.

   The source material for writing the article was acquired:  
through studying specialized and scientific literature by Slovak and foreign authors,
through the authors conducted research of the selected enterprises in the Slovak 
Republic, 
through own work aimed at formulation of proposals for modifications of enterprise 
sub-accounts.

The source material was processed by the methods of selection, comparison, 
controlled conversation with managers of selected enterprises, tabular and graphical data 
processing, method of analysis and synthesis. 
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Results and Discussion  

1.   The reasons for the introduction of environmentally oriented accounting

         Environmental quality of accounting information can have a substantial impact on the 
acceptance of management decisions. Environmentally oriented accounting formulates 
environmental accounting information in order to optimize the cost of nature conservation, 
increase the efficient use of material, waste reduction and elimination of waste, reduce the
risk of business and the negative impact on the environment, acceptance of management 
decisions on environmental protection.

The following global professional organizations of accountants, which have leading 
position in promoting the implementation and development of environmentally oriented 
accounting in practice:

International Federation of Accountants (IFAC),
Association of Chartered Certified Accountants  (ACCA), 
Chartered Institute of Management Accountants (CIMA) etc.

Great contribution to the development of theory and methodology of environmentally 
oriented accounting are also following international organizations:

UNO: United Nations Environment Programme (UNEP), United Nations Conference 
on Trade and Development (UNCTAD), The United Nations Commission on
Sustainable Development (CSD), Intergovernmental Working Group of Experts on 
International Standards of Accounting and Reporting (ISAR), 
EU: Eco-Management and Audit Scheme (EMAS), European project of 
Environmental management accounting as a tool for environmental management,
Environmental Management Accounting Network (EMAN), the World Bank etc.

         In the Slovakia, environmentally oriented accounting falls within the competence of the 
Slovak Chamber of Certified Accountants, the Slovak Union of Accountants, Slovak 
Chamber of Auditors and the Ministry of Finance. It should be stated, that currently the
environmental accounting is not sufficiently addressed in Slovakia.

Currently the most important environmental information for management decisions are 
just information about environmental costs. The current accounting systems in an 
inappropriate way retrieve, record, track and evaluate environmental costs. Mostly are taken 
into consider only the cost of disposing of waste. However, the costs caused by the material 
waste or in the production of a waster are not taken into consider. Regarding the compilation 
of calculation, environmental costs are usually included in overhead costs and divided 
equally to all outputs.

 Right now we focused on the influence of the environment by agricultural production. 
According to the OECD to 2030 and to 2050, agriculture, together with fishing industry,
energy industry and transportation are part of sectors that most degrade the environment. If 
within these sectors take nothing actions, over several decades we will risk irreversible 
change to the environmental basis for sustainable economic prosperity.

Transition to a market economy in Slovakia, which started in the 90s of the last century,
significantly reduced the burden on the environment in agriculture, it follows from the analysis 
of the environmental performance of the Slovak Republic by authorities of OECD for the 
period 2002 – 2010th. After 2000, when the Slovakia joined the EU, there was a further 
reduction due to policy reforms and investments. As a result, many agro-environmental 
indicators (e.g. the balance of nitrogen and phosphorus, the use of water, the ammonia 
emissions) showed positive trends. The gradual expansion of renewable energy from 
agricultural biomass is also a positive trend.

Agriculture in the Slovakia advanced from a system aimed at intensive production to 
more extensive methods with a significant decrease in the use of purchased inputs and 
significant reduction in livestock numbers. Between 1990 and 2004 water pollution from 
agricultural activities decreased mainly due to a sharp decrease in the surplus of nutrients 
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from the use of fertilizers and pesticides and the decline of livestock in the 90s. The problem 
remains agricultural water pollution from nutrients especially in western Slovakia. In addition, 
the problem is the soil erosion in mountainous areas, which constitute 50% of agricultural 
land in Slovakia.

The elimination of problems and maintain good environmental status are required 
adequate information to internal and external the enterprise environment. At the enterprise 
level of environmental information is not complete without environmental accounting 
information that are monitored in the environmental management accounting. This concerns 
in particular, information on environmental costs and revenues, but also information about
environmental assets and liabilities.

2. Environmental information in accounting of agricultural enterprises in the Slovak 
Republic

The first step towards the introduction of environmentally oriented accounting in the 
Slovak enterprises was made an amendment to the Accounting Act (No. 431/2002 Coll.), 
Valid from 1. 1. 2005. The amendment determines to enterprises (which have an obligation 
to audit) in the financial statements and annual report to present data on the impact of 
business activities on the environment.

         In order to determine the status of environmental accounting and monitoring of 
environmental costs on agricultural enterprises was carried out an informative survey in 2007 
and 2013. The relevant data is quite difficult to obtain on this issue. In Slovakia has not yet 
been published any methodology to the implementation of environmental accounting and 
accounting of environmental costs, therefore managers don´t have a concrete idea of what´s 
going on.

For each survey, we sent out questionnaires to 50 agricultural enterprises which have 
an obligation to audit. In 2007, we were able to process the results only on 15 returned 
questionnaires. In 2013, we received completed questionnaires from 20 enterprises. 
Subsequently, we additionally communicated by phone, mail or in person with managers of 9
enterprises, in order to specify responses.

In accounting of environmental costs in the records of sub-accounts to cost accounts
we received the following responses:

two of the 20 surveyed enterprises carried out detailed analytical monitoring. These 
two enterprises have been approved agro-environmental project subsidized by the 
EU. One of these two enterprises has detailed sub-accounts for monitoring the 
environmental costs required by the EU. The second enterprise carried out 
analytical monitoring by special software Agrocont. This software has been 
developed for agricultural enterprises as a means of managing the prescribed
documentation for the supervisory authorities of the EU,
only one enterprise carried out nothing environmental costs in the records of sub-
accounts to cost accounts,
in the other 17 enterprises were the records of sub-accounts of environmental costs 
more or less detailed, although concerned only the two main accounts of costs: an
account 518 – Other services and account 538 – Other taxes and fees. Enterprise 
to the other main accounts of costs did not carry out the records of sub-accounts
for environmental costs. Three of this group of enterprises closely monitored 
environmental costs in previous years – during the implementation of the projects 
for which were obtained grants from the EU. Costs were monitored outside the 
accounting for the special form of the EU. However detailed monitoring of costs for 
these forms did not lead to a significant modification of the sub-accounts of costs.

Enterprises, which did not carry out the environmental costs in the record of analytical 
accounts or had poor quality for it. They justified the fact that they have the limits, which 
should not be exceeded by use of substances endangering the environment. Whereas these 
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limits are respected, they do not consider it necessary to carry out even a special register of 
environmental costs in the accounting.

         In 7 enterprises completely lacked of information on environmental costs in the annual 
report and financial statements.

In the Slovak agricultural enterprises occurred in 2013 in comparison with 2007 positive 
progress in the detailed monitoring of environmental costs mainly due to projects approved 
within the agro-environment. For enterprises, the forms of EU are one of the examples
detailed records of environmental costs. Agrocont software facilitates recording and also 
controlling the costs.

More detailed results of the research from the year 2013 are referred by Škorecová E. 
(2013).

         During the implementation of the projects subsidized by the EU, annual reports and 
financial statements contained more environmental information in relevant agricultural 
enterprises. However, during the implementation of the project, detailed monitoring of
environmental costs caused only slight change in the permanent amendment to sub-
accounts of cost.

3.   Options of monitoring the environmental characteristics of costs and revenues

For the greening of the structure of costs and revenues is necessary to add 
environmental code to specific environmental costs and revenues code. Each costs and 
revenues can be characterized in ecological terms as environmentally positive,
environmentally negative and, where needs, environmentally neutral too. We see two ways,
how to present these environmental characteristics of costs and revenues in the accounting:

1. to present environmental characteristics right in the number of sub-account for 
costs and revenues. In the practice this would require a modification of the existing 
chart of accounts and possibly to expand the number of sub-account of at least one 
place in the practice,

2. to maintain the existing chart of accounts and develop the environmental code list. 
The relevant code would be allocated to existing sub-account of costs and 
revenues from environmental code list.

The proposed options are presented in table 1.  

 

  Tab. 1 A proposal for consideration of environmental characteristic 
of selected costs and revenues 

Number and 
term of main 

account
(type of cost 

and
revenues)

1. option 
Environmental characteristic as part 

of sub-account number

2. option
Environmental 

characteristic as a code 
for sub-account number

an sub-
account

an
environmental 

code

501
Consumption 

of material 

501 xxx1 – Consumption of material with 
environmental certification

501 xxx E1

501 xxx0 – Consumption of material within 
production standards

501 xxx2 – Consumption of material over
production standards

501 xxx

501 xxx

E0

E2

502
Consumption 

of energy

502 xxx1 – Consumption of energy from 
alternative sources – Consumption 
of bioenergy 

502  xxx E1
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Source: own processing

Explanatory Notes:   
E – environmental characteristic of costs or revenues
E1 – cost/revenue environmentally positive 
E2 – cost/revenue environmentally negative 
E0 – cost/revenue environmentally neutral

Meanwhile we stated only a basic breakdown of the environmental characteristics of
costs and revenues, i.e. the breakdown at environmentally positive, environmentally negative 
and environmentally neutral costs and revenues. The creation of ecological codebook is 
planned in the future. After taking account of other environmental criteria, it will be included 
more numeric characters.

 Assigning these basic environmental characteristics of costs and revenues will cause 
problems in practice if hitherto used sub-accounts contain mix of costs or revenues - for 
example environmentally positive and also environmentally negative. Such sub-accounts is 

502 xxx2 – Consumption of energy from  
sources of polluting the 
environment

502  xxx E2

518
Other services

518 xxx1 – Costs of wastewater treatment 
and air

518  xxx E1

518 xxx1 – Costs of waste disposal 518  xxx E1
518 xxx1 – The cost of rent for environmental 

equipment
518  xxx E1

518 xxx2 – Costs of elimination of 
environmental damage caused 
by enterprise

518  xxx E2

518  xxx1 – Costs of education about 
environmental protection

518  xxx E1

518 xxx1 – Costs of environmental audits 518  xxx E1

538
Other taxes 

and fees

538 xxx0 – Fees for environmental protection 
according to law

538 xxx E0

538 xxx2 – Fines for excessive environment
pollution  

538 xxx E2

551
Depreciation 
charge and 
amortization 

charge

551 xxx0 – Depreciation of machinery with the 
classic environmentally friendly 
technologies 

551 xxx E0

551 xxx1 – Depreciation of machinery with no-
waste and low-waste technologies

551 xxx E1

551 xxx2 – Depreciation of net book value of a
discarded machine, which caused  
environmental damage  

551 xxx E2

601
Revenue from 
sold products

601 xxx1 – Revenue from sold own products 
with  environmental certificate

601 xxx E1

601 xxx0 – Revenue from the sale of ordinary 
own products

601 xxx E0

648
Other 

operating 
income

648 xxx1 – Revenues from the sale of
recyclable waste 648 xxx E1

648 xxx1 – Income from material acquired  
free of charge with environmental 
certificate

648 xxx E1

648 xxx0 – Income from cash donations 648 xxx E0
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necessary to subdivide so that it can be identified unambiguously environmental
characteristics of costs and revenues.

Conclusions
 In an effort to ensure durable competitiveness and sustainability of enterprises in the 
current globalized economic markets, it is necessary that the accounting should provide not 
only traditional accounting information but also information to assess the impact of enterprise 
economic policy on the state of environment. It is necessary to greening the content of 
accounting, implementation of which requires:

to innovate the content of accounting system by adding environmental information 
to traditional accounting information and other progressive establishment of 
environmentally oriented accounting,
to provide education for managers in the sphere of the roles and importance of 
environmental accounting,
to identify real and potential negative impacts of business activities on the 
environment and to determine economic indicators that allow managers to assess 
environmental efficiency of an enterprise,
to determine the types of assets and financial resources, that need to be monitored 
with increased attention, because they can lead to undesirable environmental 
costs. These types to monitor in accounting on special sub-accounts,
to reassess accounts of enterprise cost  and to adjust sub-accounts so as to was 
possible to record at least the most important types of environmental costs and 
revenues,

    in complementing environmental characteristics of sub-accounts in the chart of 
accounts it is necessary to pay particular attention to the accounts of those types of 
assets and costs that are identified as critical in national and international materials 
to environmental protection,

    to decide which environmental information of enterprise should be reported in the 
notes to the financial statements and the annual report so as to comply with the 
duty given by the Accounting Act (No. 431/2002 Coll.) in § 20.
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Brainstorming and its applicability in security practices1

Josef Smolík2

Abstract:

This paper details the brainstorming method and its applicability to security practices.
Employed relatively frequently in business, marketing, public policy, education, and
forecasting, brainstorming is characterized by an informal and relaxed approach to the
solution of various problems.

The method is usually employed over a very short period, among a small group of
participants (ideally no more than twelve people), seeking to produce a large number of
ideas pertinent to a problem under discussion. The people involved in a brainstorming
session are not chosen at random but based on their knowledge of the issue or the area
being examined; thus, they form panel of experts. The ideas generated during a
brainstorming session are analysed, and the proposals that might potentially best resolve the
issue under consideration are identified at the conclusion of the session.

Experts describe brainstorming as one of the most important team-based problem
solving approaches, as it is often applied in short- and medium-term predictions.

Although the method has been used to resolve miscellaneous topics, it has not been
routinely applied to resolve security issues. However, it might be of benefit to highlight
specific security, economic, political, geographic, cultural, environmental, or demographic
concerns impinging on, for instance, plans to invest in certain countries or regions.

Brainstorming could be described as a discussion among experts with various
specialisations, conducted systematically with the aim of highlighting unusual solutions to
problems, or outlining the potential short-term future development of a specific issue. It uses
verbal associations with the theme being discussed, and it is important that the problem
examined be correctly formulated: the more exact its definition, the more precise the
solutions proposed during the brainstorming session. This paper describes a detailed set of
rules to apply to brainstorming, and explains the applicability of the method to security
practices, specifically, for the purpose of short-term predictions to avoid unwise investment in
unstable regions.

Key words:

Brainstorming, globalization, forecasting, security predictions, unstable regions, problem
solving.
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Introduction

The brainstorming method is a universal technique used by analysts; it is not primarily a
forecasting technique. It is a team-based method employing creative thinking, involving the
presentation of ideas, followed by careful discussion (Stojanov 2006). A great amount of
effort is expended to remove participants’ inhibitions, to avoid a reluctance to express
unexpected ideas. Openness is fundamental to brainstorming, and the method stimulates
creativity and fosters respect for dissimilar perspectives. Brainstorming is mainly used at the
beginning of an analytic, decision-making or forecasting task. It can, however, also be used
to formulate individual predictions; thereby, proving beneficial in eliminating security risks,
avoiding economic losses, etc. The brainstorming process may also be useful in decision-
making, for instance in deciding upon the suitability of investment in a region in terms of the
security risks involved. It may also touch upon security and political issues more generally, in
connection with short-term forecasts. This paper describes the brainstorming method and its
application in security practices in depth.

Defining brainstorming

The advertising executive Alex Osborn first presented the brainstorming technique during the
1930s as a way of stimulating groups to engage in creative thinking (Stojanov 2006, Reichel
2009, Miller 2012). Some sources date its use to the early 1940s; Michalko (2006), for
instance, cites the year 1941. Osborn devised brainstorming as a method to allow free and
spontaneous thinking, facilitating the process of creating new ideas and opinions, without
their being in any way censored or rejected at their inception. He described brainstorming as
a conference style technique, by which a group attempts to find a common solution to a
specific problem by spontaneously producing ideas that are contributed to by all members
(cf. Miller 2012, p. 1).

Osborn described the technique as “how to think up” an idea, and only later did it
become known as brainstorming. During the 1950s, brainstorming was used in the USA to
improve meetings and sessions of various commissions, which up to that point had been
minimally productive, as creativity was lacking from discussions, with the participants
focussing excessively on the opinions of the chairs and not arguing systematically. This
environment inhibited the creation of new and inspiring ideas, and of creative and innovative
approaches, in such areas as advertising, management, etc. As the method helped
meetings, committees and so on to run more efficiently, brainstorming spread to other
countries, especially in the fields of management and work psychology. Unsurprisingly, the
method is considered under the rubric of the social-psychological approach, which is based
on motivating the actors involved, and on effective interpersonal communication (cf. Blažek
1999).

In Czechoslovakia, the method came into use at the turn of the 1960s and 1970s thanks
to the efforts of researchers involved in forecasting, modern economics, and economic
psychology, as well as workplace psychology. Some of those involved in forecasting were
members of the Czechoslovak Scientific and Technical Society. Finding a Czech equivalent
of “brainstorming” proved difficult at the time; burza , meaning an exchange of ideas,
was perhaps the most common designation of the method (Reichel 2009).

Today, brainstorming is used to address a wide range of issues, including decision-
making and forecasting. It is a qualitative method characterised by the following:
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1) It can only be realised in a team;

2) It is a universal technique;

3) It is applicable to short- and medium-term predictions (10 to 15 years);

4) It is normatively based: the opinions, stances, and views of those involved are vital
(cf. Veselý 2011).

Brainstorming can be deployed for forecasting within a great variety of subject areas at
many levels (firm, region, state, society, etc.), over a wide temporal period (cf. 2001,
Makridakis, Wheelwright and Hyndman 1998).

Description of the brainstorming method, its stages and rules

Brainstorming can also generate creative solutions to problems. It takes the form of a
systematically conducted swift discussion among experts from various specializations, with
the objective of stimulating creative thinking and finding new answers to a problem chosen in
advance. It is based on the human brain’s ability to create and express verbal associations.
Thus, the principle of the method is the theory of association. Since the capacity of the
human brain is limited, brainstorming overcomes individual limitations because it is a group
effort. This increases the production of ideas and speeds up the thinking of all participants
(see Stojanov 2006, p. 13-14).

Broadly, brainstorming is a method of compelling a group of specialists (for example,
security, economic, environmental, political experts) to bring to the table, over a short period
of time, a number of ideas concerned with a specific issue. Brainstorming uses rules and
techniques that encourage session participants to propose ideas that may seem absurd,
bizarre, or ridiculous. However, some of these crazy ideas may be transformed into original
and functional solutions; or at least serve, as associations, to stimulate further potential
answers.

Another principle of the method is the assumption that the brain works better when its
two hemispheres cooperate and communicate. Thus, a relaxed and agreeable atmosphere is
a basic condition of success, helping to alleviate stress blocking the communication between
the hemispheres. The procedure of brainstorming is the following: a theme is specified and
then the participants state their associations; these are written on a flip chart, and further
conclusions and solutions are deduced from them (Stojanov 2006, p. 14).

Crucially, if a brainstorming session is to succeed, all the participants must trust the
method. Moreover, success depends on everyone’s understanding of the importance of
creative and positive thinking. In order to eliminate negative and critical stances towards the
method, one must eschew ideas and utterances such as the following:

It is counter to our logic;
This cannot be done;

Someone would have to try that first;
You are totally off the mark;
No one is ready for that; and

It’s not worth it. (see Michalko 2006, p. 312 for more)

The brainstorming method proceeds from several assumptions. The greater the number of
solutions suggested to overcome a problem, the greater the likelihood that a particularly
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stimulating or original one will be among them. The method is based on developing,
combining and improving not only one’s own suggestions, but also the ideas of other
participants, to discover ways of refining ideas and putting them into practice (Stojanov 2006,
p. 14).

Brainstorming sessions help the participants to overcome their routine patterns of
thinking, and push them towards solutions that are unique, fresh, and different. Brainstorming
forces participants step outside an environment in which they opt for an old and tested
solution, which may no longer be optimal to meet the task, compelling them to be creative
and innovative, to think “outside the box”. The added value of the solutions found during a
brainstorming session is that the participants feel more involved in the process, and, having
become part of the search for a solution, are more likely to promote it and be involved at the
implementation stage (Miller 2012, p. 2). However, one might equally seek to uncover
reasons why the implementation a project, for example, an economic investment in an
unstable region, should be abandoned.

Brainstorming is an example of what have been called “expert methods”, and the
selection of experts for a panel is of fundamental importance. Who, then, is an expert?

Some of the criteria for choosing experts to participate in brainstorming sessions are the
following:

S/he should possess relevant specialist knowledge;

S/he should be recognized in his/her discipline;
S/he should be appreciated by the scholarly community; and

S/he should have an institutional affiliation, relevant to the issue under
discussion (cf. Reichel 2009, Smolík 2011).

In organizational terms, the brainstorming method is divided into three stages:

1) Preliminary stage;
2) Actual deployment; and
3) Evaluation and implementation of results.

Several important questions must be answered at the preliminary stage:

What is the purpose of the session and what is its main topic?

How many and what sort of people should meet?
Where and when would the session take place?

The first question provides the key to accurate results and solutions. From the outset, one
must offer a correct definition for the problem one seeks to resolve. If participants are asked
to contribute to an analysis, recommendation or prognosis that is articulated too broadly and
generally, their answers will not be specific or apt. Conversely, a general formulation of a
problem does lead to more comprehensive suggestions that can support possible
developments. Thus, in articulating a problem or a topic of discussion, one must weigh very
carefully what sort of answers one seeks to obtain, and what sort of space for experts’
comments the question provides (Stojanov 2006, p. 14).

Miller (2012) recommends that, rather than simply formulating an issue, a focus question
should be presented to the participants to answer. If the organiser of the brainstorming
session is unable to define an issue clearly, there is no point to holding the session, as the
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participants will not understand the assignment. Here the “KISSS rule” is sometimes invoked:
“Keep it short, simple, straightforward.” (Miller 2012, p. 5)

Equally important is the question of how many people should be involved in a
brainstorming session. Stojanov (2006: 15) indicates that between six and twelve participants
is an adequate number. Miller (2012) asserts that there should be no more than 15 to 20. A
smaller group can be equally as productive as a larger one, although the stream of
associations will probably be slower. By contrast, a larger group might be more difficult to
manage, and demand more time.

In order to resolve economic, political, social and security issues in a given region or
locality, the experts selected should have access to the necessary information, as well as
experience and contacts in the area. They might include diplomats, security analysts,
economists, financial analysts, reporters, psychologists, sociologists, humanitarian workers,
travellers, etc. Their varying points of view will secure a diversity of ideas and ensure a
creative environment. Under no circumstances should passivity be allowed in the
brainstorming session: everyone must participate actively.

Participants should be acquainted with the issue to be discussed sufficiently in advance,
but should not expressly study it or discuss it beforehand, as that might turn the
brainstorming session into a forum for already published and official opinions. Every
participant should be aware that s/he is not participating in a formal capacity as a
representative of his/her institution; what matters are his/her personal notions of potential
futures (Stojanov 2006: 15).

During the brainstorming session itself, several basic rules must be adhered to:

1) No criticism and disapproval

At this stage, ideas, opinions and thoughts of others should not be criticized or rejected,
however controversial, unusual or ridiculous they might appear. This is an essential principle,
intended to overcome the participants’ internal barriers. It must be clear that at this stage, all
the ideas articulated are absolutely equal and equally good. Criticism and disapproval slow
down creative thinking, sapping the brain of the energy that it needs to be creative. Positive
criticism is also unwelcome. Brainstorming is predicated on the assumption that the time for
criticism comes later and that all ideas and thoughts must first be left to ripen (see Michalko
2006: 311-312 for more detail).

2) Complete freedom and liberty

Nothing is considered undesirable or wrong during brainstorming, nothing is extreme.
Brainstorming sessions are in fact much more effective if ideas that appear irrational are
stimulated. The essence of brainstorming is to think differently, to step outside established
patterns and processes.

3) A Quantity of ideas and thoughts

What matters in the brainstorming process is the quantity, not the quality of the ideas,
thoughts and suggestions. The main purpose of the discussion is to produce a quantity of
ideas and thoughts; quality can be evaluated later. A twenty-minute group sitting usually
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produces about 120 to 150 ideas. Robson (1995) indicates that a very successful session
can produce up to 250 ideas over a twenty-minute duration.

4) Building on the ideas of others (synergy means that 1 + 1 = 3)

Brainstorming takes advantage of group synergy (cf. Plamínek 2008). A positive
synergic effect is manifest when a team performs better in quantitative and especially in
qualitative terms than when the analysts work individually (Blažek 2003). Participants in a
session make use of the ideas and thoughts of others for their own inspiration. New 
proposals are formulated thanks to these ideas, enlarging, combining, and transforming
them.

5) Writing down of all ideas and thoughts

Every idea needs to be written down at this stage, even if it seems eccentric or almost
identical to the previous one, just expressed in slightly different words. A flip chart is often
used for this purpose. When a sheet of paper is full, it is hung on the wall so that everyone
can see and refer to it, and the process continues. A brainstorming session is expected to be
quick and noisy, so it might be difficult sometimes to ensure that all ideas are heard. All,
however, must be written down, and all participants in the session are responsible for doing
so. If someone’s idea is not written down, s/he must repeat it, to make sure that it was
recorded. It may be useful, in order that the moderator keeps up with the group, that s/he
shortens the expressions, whilst making sure to preserve their content.3

6) Ideas expressed must be allowed to “ripen”

The last rule of brainstorming states that ideas and thoughts be allowed to ripen for
some time before they are evaluated. When left alone after a session, ideas cannot be
distorted or hierarchized. Thus, the results of a brainstorming session should only be
evaluated retrospectively, days or at the least hours after closing the discussion. Robson
(1995) recommends about a week.

A well-managed session involves several steps:

Step No. 1: At the beginning of the session, the moderator explains the rules of the
brainstorming and posts them on the wall, so that everyone can see them to remind
themselves of them during the discussion and to make sure they adhere to them. The
moderator also checks that the participants are well acquainted with the rules.

Step No. 2: The moderator explains the goals of the session, describes the topic, and
explains what is expected from the session.

Step No. 3: In order to warm up the group, the moderator starts with a substitute and
inessential theme, using it as an icebreaker. For example, s/he might ask the group: “How
many other uses of a paper clip can you think of?”

The group then transitions to the main topic to be resolved at the session. One after
another the participants are given the opportunity to present their ideas. If someone cannot

3 Sometimes described in literature as the facilitator of group discussion, s/he sets the rules for 
the functioning of the group (e.g. Plamínek 2008: 17). Krüger (2004) specifies that his/her tasks 
include regulation of conflict, moderation and coordination of the team, and so on. 
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think of anything, s/he just says “next” so that a neighbour may continue and the flow of
ideas is not interrupted.

Step No. 4: All ideas, however eccentric, are written down on a flip chart. Every
participant should ensure that his/her idea has been written down. The moderator him- or
herself does not provide suggestions, his/her role is merely to steer the discussions. Ideas
should be formulated swiftly. What is important is that the list of ideas remains visible to the
participants of the brainstorming session throughout.

Step No. 5: There are also some requirements specific to the moderator. S/he should
be well versed in the art of interpersonal relationships, and able to paraphrase the
suggestions provided by the participants, and have a keen eye for analogy.

Step No. 6: At the end of the session, the moderator should thank everyone involved for
their active participation and ensure them that the results will be evaluated and used. S/he
should also consider a follow-up. Additionally, it can be a good idea to provide the
participants with a list of all the ideas and thoughts so that they might continue to think about
individual variants outside the brainstorming session.

Step No. 7: As suggested above, ideas must be allowed to ripen. The best way to
ensure this is to post a list of them somewhere in the workplace. This has a number of
advantages. Those who were not in the group might have further ideas and add them to the
list. The topic remains in sight of the brainstorming session’s participants and does not slip
from their minds, giving the ideas space to grow (as per Michalko 2006: 313-316; Miller
2012: 5-9; Robson 1995: 36-38; Stojanov 2006: 15-16).

Advantages and disadvantages of brainstorming

A correctly conducted brainstorming session is effective for bringing up ideas stored in the
subconscious. It can be an efficient way of obtaining and combining expert opinions, not
seeking convergence, but emphasising the originality and variety of the ideas. The solutions
are not only found quickly, but also economically, such that unexpected ways of resolving
problems are proposed (see Stojanov 2006: 17-18).

As with any other method, brainstorming also has certain disadvantages. The first is that
participants might arrive at the session in a bad mood, experience negative emotions
towards the moderator, or the topic itself. They might also lack enthusiasm about the
brainstorming method and be unconvinced that a solution can be found in this manner. In
such cases, the moderator should discuss the issue with the participants beforehand.

A great disadvantage of the brainstorming method lays in the risk that the opinions of
the participants might be influenced, whether they are conscious of the fact or not, by the
make-up of the session. For instance, if one’s superior (e.g. a manager or an investor)
participates in a session, one might intentionally or inadvertently change one’s thinking,
whether out of concern, or in an attempt to display an affinity with the superior. A person who
feels isolated or in a decidedly minority position in the group might behave similarly. This in
turn might bias the results of the session.
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Deployment of brainstorming in security practices

Brainstorming is a method used fairly regularly to solve issues in economic, marketing,
security and intelligence contexts. In the past, brainstorming sessions have been conducted
to answer research questions concerned with the Czech context. Some have also focussed
on threats or risks stemming from international political phenomena (for example, the
consequences of increased immigration over a specified timeframe 2013-2023), or examined
regionally or locally grounded issues (cf. Frank 2006, Smolík and Vejvodová 2012, Smolík
2014). Predictive approaches, including brainstorming meetings that employ expert panels,
and are concerned with security issues, are sometimes termed “security jams”.
Brainstorming can be used in attempts to resolve or predict issues arising in both internal
and international security. Experts involved in brainstorming can be located using lists of
relevant literature, by consulting research institutes, or directly on the basis of
recommendations made by established researchers. Relevant specialists can also be
identified when a study is ongoing, for example by consulting citation indices in
representative databases (see Holcr et al. 2009, Smolík 2014).

In 2014, it was stated, on the basis of a brainstorming session, that the Czech
population would be likely to face the following security phenomena in the near future:
terrorism; religious fanaticism; drug addictions; rising xenophobia; social networks addictions;
Islamophobia; illegal migration; population ageing; etc.

Brainstorming could also be deployed for economic decision-making processes, to 
improve the efficiency of humanitarian or development aid, and for the purposes of economic
and security cooperation. It cannot, however, be understood as a method that could in itself
fully resolve these issues; rather, it is a step in a longer process, one highlighting problems.

Conclusions

Predictive methods can be applied in a variety of fields, including regional security, regional
development, and other related fields. This paper has presented the brainstorming method
and described its various stages and rules. It also discussed the choice of experts, and the
advantages and disadvantages of brainstorming. It also briefly introduced the potential use of
brainstorming in security studies, an area in which it might prove productive.
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Selected aspects of immigration into the Kingdom of 
Sweden
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Abstract:

Currently, the problem of immigration is highly topical. The situation of recent days and months 
testifies that the number of immigrants in Europe can probably continue to increase, mainly due to 
adverse economic situation and military conflicts in Third World countries. Another problem is the 
integration of immigrants into society, accepting its culture and also multiculturalism. In 1995 after 
accession to the EU Sweden agreed to allow other EU citizens live and work in Sweden. In 1996 
Sweden became a contracting party to the Schengen Agreement that allows the free movement of 
persons in all Member States. The most tran-boundary movement affecting Sweden is from the 
neighbouring Nordic countries although Germany send the most migrant workers. 10 countries joined 
the EU in May 2004 and Sweden (and also Great Britain and Ireland) agreed that the new member 
states of Eastern Europe can work without a formal application for authorization. 

The main aim of the text is to evaluate the development of immigration on the basis of available 
statistical data in the Kingdom of Sweden from the period between 2005 and 2014. From the statistical 
data, i. e. graphs and tables, evaluates questions mainly about the source countries of immigrants, the 
number of immigrants in the Kingdom of Sweden, illegal immigration, the historical development of 
immigration and the residence permits and work permits issues. The thesis also deals with the 
forecast of immigration to the country, using a linear trend. The descriptive method and interpolation 
were also used. Based on the analysis, it was found that the number of immigrants to the Kingdom of 
Sweden is increasing and will exceed 2 million inhabitants in 2024. The most immigrants come from 
the source countries Syria, Eritrea, Poland, Somalia and Afghanistan. Most immigrants come in recent 
years from African countries, especially from Syria. Residence permits are mostly issued for the
purpose of family reunification. Number of work permits is steadily decreasing in Sweden from 2012 
mainly due to the euro zone financial and debt crisis which also affected the Swedish economy. In 
2014 the highest number of work permits received immigrants from India and Thailand. The number of 
applications for work permits will to change also due to the development of the economic situation in 
the future. Males outweighs in the number of asylum applications. The problem is the increasing 
number of illegal immigrants in the country. Currently, it is problem especially of the African countries 
because of very poor living conditions. The number of illegal immigrants from Syria also increased 
because of military conflict in the country. Illegal immigration is an undesirable phenomenon that 
needs to be addressed. Numbers of immigrants from selected countries (Syria, Afghanistan, Poland, 
Somalia and Eritrea) will continue to increase. As well it will increase the overall number of immigrants 
in Sweden. Immigration can have both positive and negative impacts. To the positive impacts belong 
population growth, especially in the working age population, to the negative increase of unemployment 
and the costs of social benefits.
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Introduction

International migration has important political, economic, social, demographic, psychological and 
cultural impact both on emigration, as well as a transit country and, in particular immigration. Currently, 
the problem of immigration is highly topical. The situation of recent days and months testifies that the 
number of immigrants in Europe can probably continue to increase, mainly due to adverse economic 
situation and military conflicts in Third World countries. Another problem is the integration of 
immigrants into society, accepting its culture and also multiculturalism. At present, significant migration 
flows and the relating various challenges with the integration of migrants into new majority societies,
especially in developed countries, constitute one of the most sensitive and at the same time potentially
most explosive global problems of humanity (Drbohlav, Uherek, 2007, p. 1).

In recent years, the European Union began to understand the issues of migration policy as one of 
the great challenges of our times, which requires a coordinated approach. Controlled and especially 
uncontrolled influx of immigrants into European countries is linked to a number of international issues,
such as an international strategy against poverty, the fight against organized crime, the prevention of 
armed conflicts and globalization of the world economy. The phenomenon of legal and illegal 
immigration to European states and the analysis of relevant legislation can be grasped only in this 
complex interconnection of different legal and political aspects Each EU 
Member State organizes its own immigrant policies depending on different migration flows, differences 
in political traditions and culture. However, solving the problems of immigration is a shared priority for
all EU countries, because they are faced with similar problems such as joint control of borders,
harmonization of the asylum system, tackling irregular immigration, cooperation with third countries
and other emerging issues e.g. with influx of refugees (Vavrejnová, 2011, p. 26).

Theoretical base

Brief history of immigration to the Kingdom of Sweden

Ever since the Iron Age primitive hunters moved into the northern parts of Europe due to warming
climate where they started to farming and fishing. Separate tribes settled in Southern Sweden during 
the Iron Age, especially on the shores of Lake Mälaren. Viking period (800-1050 AD) was
characterized by a significant expansion of activities in Sweden to a large extent to the east. Many
Viking expeditions set off from Sweden to plunder and trade along the coast of the Baltic Sea and the 
rivers that stretched deep into contemporary Russia. The Vikings traveled to the Black and Caspian
seas, where they developed business relations with the Byzantine Empire and the Arab Kingdom
(Sweden, 2014).

Swedish state began recording emigration from Sweden since 1851 and immigration since 1875.
Since the late forties of the 20th century, there are also statistics which recorded immigrants by 
citizenship. This was the first surplus since the border crossing by individuals or small groups of 
Swedes. Sweden has gradually changed from a country of emigration to state of immigration. This 
change took place between the years 1865-1925. Sweden became state of immigration, the state 
which is attractive for labor migration in 50s and 60s, as well as for political refugees and since the 80s
attractive for immigration of entire families ( , p. 14). After the Second World War, Sweden
has become a country of immigrants. Refugees from neighboring countries who were temporarily
living there during World War II, returned to their homes. Since the end of World War II 2.4 million of 
people immigrated to Sweden. Factors favorable to immigration to Sweden were for example unrest in 
other parts of the world, as well as job opportunities and the government's treatment of immigration
options. During the '50s and '60s came mainly refugees from neighboring countries and southern 
Europe. Early '70s the basic character of immigrants changed, political refugees dominated and close 
family groups came, this situation was becoming increasingly apparent since the mid-80s. Number of 
refugees have always been dependent on the situation in the world and partly on Swedish immigration 
policy, as illustrated by the situation in the war-torn former Yugoslavia, the refugees sought asylum in 
the north in 1992-1993
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Currently, immigrants continue to come from Bosnia and Herzegovina and Kosovo in the 
framework of family reunification. At the same time, asylum seekers continue to come from Iraq,
especially since the US invasion in 2003. After accession to the EU in 1995 Sweden also agreed to 
allow other EU citizens live and work in Sweden. In 1996, Sweden became a party to the Schengen 
Agreement, which allows free movement of persons in all Member States. Most transboundary 
movements affecting Sweden is from (and to) the neighboring Nordic countries, although Germany
has sent most migrant workers. In May 2004, when it joined the EU 10 countries, Sweden was one of 
only three existing Member States (along with Great Britain and Ireland), who agreed that the new 
member states of Eastern Europe can work without a formal application for a permit, other states
presented interim arrangements for the monitoring of migration flows (Bale, 2008). While the United
Kingdom and Ireland have seen significant flows from Lithuania, Poland, Slovakia and some other
new member states, Sweden has experienced a little of this migration, because it has few job
opportunities in areas such as construction, manufacturing, electronics and education (Westin, 2006).

Immigration policy and the current immigration to the Kingdom of Sweden

Swedish migration policy applies to refugees and immigration policy, support for repatriation and
the links between migration and development. Sweden has committed itself to engage in constructive 
cooperation with the UN refugee agency (UNHCR) and to have a humane refugee policy, as well as a 
refuge for people fleeing persecution and oppression. One of the main goals of the government in the 
field of migration is common asylum rules in the EU countries. All EU member states must share the 
responsibility for offering protection to refugees (Government Offices of Sweden, 2004). Although
immigration to Sweden there has been since time immemorial, regulated migration was not introduced 
until the late '60s of the 20th century. In 1969 new institution was establish: the Swedish Immigration 
Department that worked with both integration and with immigration issues. Those who want to come to 
Sweden to work they had to demonstrate as working range as housing. Then the immigration office
has estimated the labor market, and only if Sweden had lack of foreign labor force, the authorization 
was granted ( , 2014). If unemployed people were able to do the job in Sweden, the applicant
has not been granted a residence permit (Migrationsverket, 2014). The same requirements apply also 
nowadays. A new system for the reception of asylum seekers was introduced in 1985. The waiting
period for a decision lengthened, the number of reception centers has increased, but more people
were also their asylum applications rejected because they were not always expelled from their 
countries due to persecution.

Even today, Sweden does not operate a policy of open borders. Immigration is regulated, which 
means that the Swedish Parliament has established rules about who can come to Sweden and under 
what conditions. Controlled immigration means that every person who wants to settle in Sweden must 
meet established criteria for obtaining a residence permit. The basis for the application for a residence 
permit may be need of protection, employment or family reunification. In 2013, the Office for Migration
and missions abroad received about 400 000 applications, which is a decline of two percent compared 
to 2012. Most of the people who applied for a visa to visit or residence permit wanted it for the purpose 
of meeting with family members, work or study. In addition, in 2013 more than 54 000 people applied 
for asylum in Sweden, it is an increase of 24 percent compared to 2012 (Ministry of Justice, 2014).

Extreme right-wing parties, which openly seeks to rouse public opinion against immigration and 
integration policy of the government are so far only a marginal phenomenon in Sweden, not unlike
Denmark (Odmalm, Super, 2014), Norway and more recently Finland and other Western European 
countries. Electoral success of anti-immigrant parties varies considerably across Western Europe in 
comparison with Sweden. It draws on an unusually rich set of data to trace important processes from 
the 1970s up to 2006. It shows that the failure of anti-immigrant parties is not explained by low citizen 
demand for anti-immigrant policies. The article does however find clear support for party strategy 
theories. More specifically, in accordance with important strands of this literature, it is found that a 
dismissive issue strategy has been effective in reducing support for anti-immigrant parties. There is 
also support for the expectation that established parties to the right are more inclined to pursue anti-
immigrant policies than parties to the left.
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The demographic structure also changes (Coleman, 2006). Modern Scandinavian population 
registers provide excellent data sources that allow a user to quickly gain an impression of the level of 
fertility and its structure across subpopulations. It shows that at least as far as post-migration fertility 
compensation is concerned, the disruption hypothesis for migrants corresponds to a fertility pattern 
exhibited by some groups of migrants under some circumstances, but it is not universal (Persson, 
Hoem, 2014). Yngvesson (2015) follows the differential politics of adoption and immigration in late 
twentieth-century Sweden shed light on this process of racialization and the affective economies 
through which it is realized, as that nation pursues a multicultural project in which 'Swedishness' 
becomes 'the measure of everything. Immigration is also associated with negative phenomena in 
society, such as the potential growth of criminality (Beckley et al, 2015).

Objective and method

The main objective of this paper is to evaluate immigration development in the Kingdom of 
Sweden between 2004 and 2014 based on the available statistical data.

The main source of data was the data of Swedish statistical office (Statistics centralbyrån) and
data from public database and other information from the pages of the Migration Office 
(Migrationsverket). These data were evaluated in Microsoft Office Excel and processed by statistical 
methods (more Hindls, , Novák, 1997, or Hindls, Hronová, Seger, 2007):

time series analysis (selection of a suitable trend),

a description of the trend component (linear, parabolic).

Time series means a series of materially and spatially comparable observations that are clearly
organized in terms of time in the direction of the past - present. Time series analysis means a set of 
methods that are used to describe these lines and possibly to predict their future behavior. Description 
of the trends analyzed series is one of the most important tasks of time series analysis.

The results of analyzes

Historical development of immigration in the Kingdom of Sweden

Sweden became from a country of emigration to country of immigration during the 20th century
and its positive migration balance has a significant share of the population growth. Emigration
prevailed over immigration only in the first half of the '70s. From the other outweighs immigration
(Chart 1).

Chart 1: Historical development of migration in the Kingdom of Sweden in the 
years 1968-2014 (Data source: Statistics centralbyrån (SCB), own work)
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Source countries

The most immigrants come to Sweden from Syria. In 2014 it came 21 674 immigrants to the 
country. The main reason is the country's civil war lasting from 2011 and most refugees from that 
country go to Italy, Sweden, France and Germany. In second place are the inhabitants coming from 
Sweden who return home after a long stay abroad. Their numbers have long been around 20% of the
total number of immigrants. There were 20 866 in 2014, which is a relatively large number. Eritrea is 
following (small African country, one of the poorest in the world) and the next is Poland with the 
number of immigrants over five thousand. Poles are known that they show their national pride and 
solidarity, but it is less known that they belong among the nations with the largest populations living 
outside their country. The "emigrant history" also lasted more than two centuries. At present, the 
young generation mostly leaves for better working conditions in Western Europe (Chart 2).

Finland is also among the European countries in the top ten. Otherwise, it is a third world country.
Currently the main motive of immigration is following the family and the possibility of obtaining
accommodation, qualifications and job placement. However, cases using social system and drawing 
support for themselves and their families are not exception (especially under foreign critics). "Social
tourism" became a known term for this phenomenon.

Chart 2: Ten most important source countries of immigrants to Sweden in 2014 (source:
SCB, own work)

Application for residence permits

It is necessary to note that EU citizens need not apply for a permanent residence permit. They 
report this fact on a migration office (Migrationsverket) after three months of residence where
authorization is granted automatically. The most applicants for permanent residence have been from 
Syria since 2012. It was approve 11,749 applications of Syrian citizens in 2013. Some of them were 
approved in Sweden because of civil war in the refugees' country. It is likely that the number of 
immigrants from Syria will be increase due to the conflict in the Middle East (Chart 3).
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Chart 3: The total number of granted applications for residence in the years 2004-2014
(source: Migrationsverket, own work)

Residence permits for family reunification here constitutes the largest item (39%). Permissions for
asylum represent 32% of the total. A total of 15,872 migrants (ie. 14%) came to Sweden in order to 
obtain work in 2014. International students also constitute a significant proportion of applications for
residence permits. In 2014 9,267 students asked for permission (Chart 4).

Chart 4: Residence permits according to plan in 2014 (source: Migrationsverket, own 
work)

Prognosis of immigration to the Kingdom of Sweden

Chart 5 illustrates the forecast trend in the number of immigrants in 2024. The chart shows that 
the immigrant population should constantly to grow in the Kingdom of Sweden when their numbers
exceed two million in 2022. The question of issue of the large immigrants’ influx arises in many 
European countries. Unemployment grows especially in times of crisis and the problem to find work 
begins to be critical especially among young people in many countries.
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Chart 5: Forecast of development of immigrants in 2024, the linear trend (Source:
SCB, own work)

Sweden is very tolerant and generous to immigrants, but it already starts to appear anti-immigrant
sentiment. It is response to unrest and riots committed by immigrants who are not satisfied with their
living situation, social exclusion and rampant poverty. The youth unemployment increase also in 
Sweden, which affects immigrants mainly.

Conclusions:

What is typical for Sweden? According to the results it can be said that they are also immigrants.
Immigration policy is very favorable in the Kingdom of Sweden, also immigrate to Sweden is not a 
problem even for residents outside the European Union. It is especially beneficial for the Swedish
economy if an immigrant obtains job in this country. The number of people will be decreased without
the arrival of immigrants from other countries due to declining natality. In recent years, in connection
with the advent of the global economic crisis, the question arises whether immigrants contribute to the 
economy or not, not only in other European countries, but also in Sweden. And is it possible to
estimate the optimal immigration into the country?

The results show that the number of immigrants continues to increase in the Kingdom of Sweden.
However, it will need to solve problems with increasing numbers of immigrants e.g. with an increasing 
number of illegal immigrants. In recent years, they are well unrest and violence occurring primarily
where there is a large concentration of immigrants and the poor social and economic conditions. Of 
the immigrant may arise as a group with the separatist ideas. To the fore then gets the question
whether it is not a long-term mistake of trying to integrate foreigners. For this reason it will be 
important awareness regarding immigrants themselves, as well as citizens of a particular state.

In the future, the Kingdom of Sweden must to count on the influx of foreigners. Most of them will 
come for family reunification, due to asylum and also to work and study. The most of immigrants will 
come from Somalia, Poland, Syria, Afghanistan and Eritrea according to the research. According to 
the linear trend the number of them may increase by about 300 thousand in 2024. It will increase also
the number of inhabitants. This factor will most significantly contribute to the influx of foreigners. The 
highest numbers of immigrants continue to be concentrated in the regions of central and southern part 
of the country, especially in large cities. Long-term benefits of migration will also depend on the 
integration of immigrants into mainstream society. They should be able to deal with cultural and social 
conventions and especially the traditions and also the religion of the target country. Of course there is
the acceptance of the language because it is important to preserve the cultural and linguistic
characteristics for future generations.
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Tourism Industry in Latin America 
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Abstract:
The article deals with the analysis of a questionnaire survey which was focused on 

tourism industry in Latin America, i.e. region that has a lot to offer to its visitors. It offers the 
analysis of tourism industry in individual countries and focuses on general preferences of 
tourists who decide about the purchase of a tour. The objective of the paper was to select 
parameters, which are fundamental for tourists in their choice of destination. Countries that 
are most relevant for visit are mentioned; general aspects that decide about travelling are 
discussed; and specific recommendations for improvement in analyzed countries are 
formulated. Finally, results of the analysis may be useful for potential tourists/clients of travel 
agencies, who are interested in visiting the region, as well as for travel agencies, and state 
institutions or governments.

Key words:
Latin America, visit rate, tourism, developing countries, factor analysis 

Introduction 
Latin America is a region that is located southward from the river Rio Grande between 

Mexico and Texas bordering Cape Horn that is situated on the very South of Southern 
America. As professor Skidmore states (Skidmore at al., 2010) from territorial standpoint: 
“Geographically, it includes the land mass extending from the Rio Grande (between Texas 
and Mexico) to Southern tip of South America, plus a number of Caribbean islands“, and 
from linguistic viewpoint “one might think that Spanish is spoken almost everywhere – except 
from Brazil (Portuguese), part of the Andes (Quechua, Aymara, and other indigenous 
languages), the Caribbean (French, English and Dutch), Mexico (scattered pockets of 
indigenous languages), and Guatemala (over twenty Indian languages)“.

Latin America is a rather diverse region, with small and great countries alike, which vary 
to a great extent in their economic standards. Tourism infrastructure does not serve only 
tourists but most importantly local people. Dense and quality traffic network makes 
accessible more attractivities, locals may commute or fasten their transfer to schools and 
jobs. Support of local tourism is crucial especially at time, when majority of Latin American 
countries are considered to be developing countries (WTO, 2012).       

1 Department of Applied Statistics and Demography, Faculty of Regional Development and 

2 Department of Social Development, Faculty of Regional Development and International Studies, 

3 Department of Applied Statistics and Demography, Faculty of Regional Development and 
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Materials and methods
Latin America is a very attractive region from the perspective of tourism industry. It 

features a variety of cultural heritage, wild nature as well as ancient cultural traditions, rituals 
and habits. Despite all these positives is this region typical with its high level of poverty and 
criminality, which are great obstacle to more large scale development of tourism industry 
(Skidmore et al., 2010). The objective of the paper is to select parameters, which are 
fundamental for tourists in their choice of destination. The research method is a 
questionnaire focused on respondents between the age of 18 and 30. This age span is 
chosen on the basis of statement of World Organization of Tourism, which says that between 
2000 and 2010 the number of incoming young people in the international tourism 
development has increased from 136 million to 187 million. Proportion of this age group 
constitutes more than 20% and rises annually (UNWTO, 2013). 512 respondents participated 
in the research, out of which 509 questionnaires were completely answered and filled without 
mistakes. Questionnaires were collected in two phases in the second half of 2014 and they 
were administered through a web portal www.vyplnto.cz which focuses on online research. 
The questionnaire consists of 28 questions sorted in five categories, in first questions 
focusing on general information on travelling are stated, second section consists of questions 
dealing with knowledge and visit rate of Latin America, followed by two series of questions 
that are divided depending on whether the respondent visited or not visited Latin America, 
and finally last section comprises of identification questions.             

Data obtained via questionnaire survey were used in factor analysis - multivariate 
statistical method, which enabled the authors to analyse preferences of respondents when 
selecting a tour. 

Results
The research sample consists of more women (66%) than men; the most frequently 

represented age group is composed of respondents in the age between 24 and 26 (45%). 
Almost half of the respondents (46%) studies at university or high school, one third (32%) of 
respondents works, 15% of respondents works and studies at the same time, which is rather 
high percentage. Most respondents come from cities bigger than 100 thousand inhabitants; 
second largest group of respondents is on the contrary comprised of inhabitants from 
smallest towns, i.e. with population smaller than 20 thousand people. Final identification 
question was focused on the amount of money that respondents use monthly for their 
personal consumption. The most frequently represented groups, i.e. more than half of the 
sample (56% in total), are respondents that have 6000 CZK monthly at their disposal, the 
least represented group are respondents whose amount for personal consumption is higher 
than 15 000 CZK monthly (13%).           

For the purpose of tourism industry more than 97% respondents have travelled already, 
and thus these respondents could answer subsequent set of questions focusing on their 
experience with a tour to a foreign destination. These respondents mostly prefer excursion 
tours (61%) to hotel-based tours, and they also prefer self-guided tours (56%) to package 
holidays organized by travel agencies. The most often stated frequency of travel to a foreign 
destination is once a year (55%) with the length of stay between four and nine days (55%), 
another substantial group of respondents prefers length of stay between ten and fifteen days 
(37%), the least favorite are tours up to three days. Following question focused on maximum 
price that were respondents willing to pay for a tour. Obtained data were transformed in a 
graphic form and are described on Picture No.1.                 
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Pic. 1 Willingness of clients to buy a tour depending on several price levels  
Source: own work

The graph shows percentages of clients, who are willing to buy a tour depending on various 
price levels, these points are interlaid with polynomial function, whose index of determination 
is 98%. That implies that more than half of the respondents (52%) are willing to buy a tour up 
to the amount of 20000 CZK.  

Next question focused on whether the religion influences the choice of a tour. Results 
give evidence about the fact that religion is not a determining factor influencing the choice of 
a country, as for 75% respondents are not influenced by it when choosing a tour, only one
quarter of respondents (23%) would prefer countries with prevailing Christianity. From the 
analysis of the next question focusing on the influence of prevailing culture of visited country 
is clear that 81% of respondents prefer visit to a country with dominant local culture, habits 
and lifestyle. Only less than 20% of respondents prefer choosing a country with globalized 
culture.  

Another set of questions was composed of knowledge questions about Latin America. 
Only 39% of respondents answered correctly the question about geographical composition of 
Latin America, i.e. that it is composed of Southern America, Central America, South of 
Northern America and the Caribbean. Second question explored whether the respondents 
were aware of location of the Incan Empire, i.e. in Southern America, this time two thirds 
(62%) of respondents answered correctly. The objective of third question was to find out 
what respondents consider to be the biggest attractivities of this region. The answers are 
displayed in Picture No. 2.                 
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Pic. 2 Attractivities in Latin America
Source: Own work 

Two answers are predominant: cultural and technical sights and also before mentioned local 
culture that includes habits, rituals and lifestyle. Visit of the region due to sporting activities 
was insignificant. Last question from this part of the questionnaire found out that only 10% of 
respondents have ever visited Latin America. Out of this number of visitors more than half 
headed towards South America, the least visited region was on the contrary Central America. 
The following picture No. 3 gives evidence about the proportional stratification to visited 
countries. Mexico, Brazil, Cuba and Peru seem to be most attractive.         

Pic. 3 Most frequently visited countries of Latin America 
Source: Own work 

As far as financial aspects of a tour to some of mentioned countries are concerned, it 
was proved that a visit to Latin America is not a cheap matter; more than one third of 
respondents (35%) paid more than 50 thousand CZK, however, 10% of respondents 
managed to travel for less than 20 thousand CZK. The biggest proportion of respondents is 
willing to pay 20-30 thousand CZK for a visit to chosen country. More than half of 
respondents paid their tours themselves without a financial support from their family, friends 
or school. A visit to Latin America is generally more time consuming, which may be 
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confirmed by 60% respondents, who spent more than 16 days in the region. Only 6% stated 
a length of their stay between 4 and 9 days.       

Majority of respondents (92%) who have never visited the region perceive it as definitely 
attractive, only for 1% this region is not attractive at all. Despite the high proportion of 
perceived attractiveness, 62% of respondents are not planning to visit the region in five years 
to come. Respondents, who have not yet visited Latin America, perceive Brazil as most 
attractive country of the region followed by Peru, Mexico and Argentina, as it is displayed on 
picture No. 4.       

Pic. 4 Perceived attractiveness of Latin American countries 
Source: Own work

Subsequently with chosen pairs of questions was surveyed the existence of dependency 
with support of contingency tables and based on them were calculated dependencies of 
nominal variables, primarily with help of Cramer’s V. Association was found within two pairs 
of questions, in the first case it was clear that with rising amount of money for personal 
consumption number of respondents who travel on average 0 to once a year decreases; and 
on the contrary the number of respondents, who travel two or three times a year increases. 
Similarly with second pair of questions it was found that preference of a tour in a period 
between 4 and 9 days is increasing together with decreasing amount of money for personal 
consumption. 

Last objective was to divide obtained answers from chosen questions into groups 
(factors), which are evident at a first sight and with the help of a multivariate statistical 
method of factor analysis. Respondents successively answered 22 sub-questions of a 
question: “What factors do you consider to be important in choosing a tour?” Prior to factor 
analysis an analysis of key components was applied, which pointed to ideal number of 
factors. Taking into account Kaiser Criterion of eigenvalue were chosen factors, whose 
eigenvalues was higher than 1.0, which was six factors, which explain variance in the 
variables from almost 61%. Subsequently the data were processed in factor analysis in the 
Statistica 10 program. For the data extraction a Principal Component Analysis was chosen; 
for ensuing rotation Varimax method was used. On the basis of calculated factor loadings 
were individual sub-questions assigned to six factors; their clustering may be evident from 
table No. 1.                 
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Tab. 1 Segmentation of parameters of a tour into individual factors 
FACTOR 1 

Quality  of 

hotel complex and 

its surroundings 

(4) Quality accommodation (cleanliness, service) 

(5) Good facilities in hotel complex (restaurant, swimming pool, sports 

facilities) 

(7) Quality boarding in the hotel complex and its surroundings  

(12) Clean sea and beaches 

FACTOR 2 

Price levels  

(1) Low overall price of tour 

(2) Low price of accommodation  

(3) Low price of airplane ticket  

(8) Low prices in the region  

FACTOR 3 

Additional tour  

parameters 

(18) Short distance from the Czech republic  

(19) No need of vaccination  

(20) Local culture similar to European culture  

(21) Type of religion in the country  

FACTOR 4 

Destination 

characteristics 

(13) Predominantly low tourism in the region  

(14) Good economic standards of the region (developed and clean 

region) 

(15) High level of education of local inhabitants (knowledge of a world 

language) 

(16) Quality traffic network (frequent, fast) 

FACTOR 5 

Feelings from 

the place 

(22) Subjective feeling from the place of visit (from photographs, 

posters) 

FACTOR 6 

Security and 

attractiveness  

(6) availability of drinking water in the place of stay  

(9) Safe region (low criminality, peace) 

(10) Good level of health service   

(11) Attractiveness of the region (lot of sights, cultural events) 

(17) Possibility to make trips from the place of stay  

Source: Own work

In the process of detailed analysis of aggregate statistics of mentioned question it is 
clear that the most important parameters when choosing a tour are those included in Factor 
6 and Factor 1. On the contrary, the least important and insignificant indicators for purchase 
of a tour are parameters included in Factor 3 and Factor 4.     

Using calculated arithmetic means from values of individual answers experiences of 
respondents who have visited Latin America and assumptions of respondents who have not 
travelled to Latin America so far were compared.    
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Pic. 5 Average values of experiences and assumptions  
Source: Own calculations 

With majority of items the evaluation of experienced respondents and respondents with 
assumptions was almost identical; respondents who have ever visited Latin America were 
using more distinct evaluations. Partial differences in answers were found within sub-
questions low price of airplane ticket and availability of drinking water in the place of stay. 
While respondents, who have never visited Latin America, assume that prices of plane 
tickets are very high, respondents who have visited the region assess this item as average 
meaning that prices of airplane tickets are not that extremely high. Another difference was 
found at evaluating availability of drinking water. Even though both groups evaluated this 
item positively, respondents who have never visited Latin America think that the availability of 
drinking water is merely average. On the contrary, respondents who have visited the region, 
reduce these concerns in giving rather positive answers to this question.                

There were two sub-questions in the results, where answers of the respondents varied 
totally. These cover safety in the region and good level of health service. While respondents 
who have never visited Latin America expect below average safety and level of health 
service, respondents who visited Latin America do not agree in this respect and they gave 
slightly above average evaluation in both sub-questions.    

Answers of both groups of respondents were coming closest in two sub-questions: good 
hotel facilities were evaluated by the respondents above average and on the contrary good 
economic standard of the region was assessed as rather below average.  
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Conclusions:
Typical (mode) respondent prefers excursion and self-organized tour with the length of 

stay between four and nine days in the price up to the amount of 20000 CZK. Prevailing 
religion in the country does not play an important role in the choice of destination; however, 
an ideal country is clearly dominated by its local culture, habits and lifestyle.      

As far as knowledge questions are concerned, the respondents did not score very high 
on them. Thus travel agencies should emphasise good awareness of their potential clients 
when offering them tours in order to avoid disinformation, which could discourage them from 
the purchase of a tour such as different expectations and reality.     

Parameters of a tour were analysed using factor analysis. They were divided into six 
factors, which are its logical outcome at a first sight. These factors were subsequently 
compared to average values of answers. Factor 6 (safety and attractiveness) primarily and 
Factor 1 (quality of hotel complex and its surroundings) subsequently decide about purchase 
of a tour. On the contrary least important parameters were found in Factor 3 (Additional 
parameters of a tour) and Factor 4 (Characteristics of a destination). Parameters which 
included price did not emerge in the first places of importance. 

Three most important parameters that motivate to journey to specific destination are the 
availability of drinking water in the place of stay, attractiveness of a place of stay (number of 
sights and cultural events) and safe area (low level of criminality and peace). All these 
characteristics are found in Factor 6 (safety and attractiveness). 

Respondents, who have already visited Latin American region, evaluated attractiveness 
of the region and availability of drinking water very positively. On the other hand, sub-
questions concerning safety of the region and level of health service were evaluated as 
average. Respondents, who have not visited Latin America, evaluated these issues similarly. 
Nevertheless, when assessing safety and health service in the region, they were more 
sceptical and rated them below average. Travel agencies that offer tours to Latin America 
should primarily pay attention to these three parameters, and it could help them sell their 
tours more effectively. Also, individual countries should try to improve these above 
mentioned issues.

Most significant parameters that decide about purchase of a tour, are the availability of 
drinking water, safety of the region, good level of health service and quality infrastructure for 
tourism industry (especially hotels and services offered in their surroundings). Although 
tourists, who have visited the region, agree, that Latin America is in terms of health service 
and hygiene or quality of offered services for tourists on a good level, safety of the region is 
perceived as below average. To sum up, it is not the inhabitants of the country who could 
decide about the level of tourism industry and approach to tourists but it is rather their 
government or state institutions that create conditions for entrepreneurship or modernization 
of infrastructure. Nowadays, tourism industry is a phenomenon that influences many areas of 
everyday life. Latin America possesses of opportunities which may be crucial for 
development of this field in the region. The big question to the future is how it will be dealt 
with by individual countries and whether this could lead to improvement of lives of their 
inhabitants.                     

Literature:
Skidmore, Thomas, Smith, Peter, Green, Jamse. Modern Latin America. 7. Vyd. New York: 

Oxford University Press, 2010. ISBN 978-0-19-537570-1.
UNWTO: The power of youth travel [online]. [cit. 2013-01-15]. Dostupné 

z www:http://dtxtq4w60xqpw.cloudfront.net/sites/all/files/pdf/the_power_of_youth_travel.p
df.

World tourism organization. Compendium of Tourism Statistics: Data 2006-2010, 2012 
Edition. Madrid: UNWTO, 2012. ISBM 978-92-844-1433-8.

Internetové zdroje.

935



The Flower Market in the Czech Republic and Its Spatial 
Dimensions

Karel ŠRÉDL1

Lucie SEVEROVÁ1

Abstract
The goal of this paper is to describe the position of flower growers in the Czech market 

in connection with new foreign competition and to explain changes in the market using a   
spatial differentiation model. The spatial differentiation model of monopolistic competition is 
one of the models of market structure in which consumer demand is satisfied by many small 
and medium-sized producers. In the case of the flower production, it takes into account not 
only the cost of production of flower growers in the country, but also the price paid by the 
consumer for the transport of flowers to the place of purchase Given the fact that flowers are 
fast moving products, the transport is often realized by air and thus is expensive. The 
statistical trend shows that consumers in the Czech Republic prefer to buy domestic products 
if the flowers meet their requirements and preferences (appearance, durability, etc.). In 2014, 
the average Czech citizen would spend 936 CZK on flowers and the floral market has 
reached an approximate value of ten billion Czech Crowns, including profit and VAT.

Key words:
Flowers, market, spatial differentiation, transport, consumer

Introduction
The goal of this paper is to describe the position of flower growers in the Czech market 

in connection with new foreign competition and to explain changes in the market using a   
spatial differentiation model. “The assumption for application of the monopolistic competition 
model in the international trade area of agro production is the idea that trade increases the 
market size” (Soukup et al, 2014). The spatial differentiation model of monopolistic 
competition assumes that the firms sell homogenous goods. The sellers of specific goods or 
services usually offer goods to buyers who do not live or work in the sales centre of the 
offering company. The distance of “residences” of individual consumers (groups of 
consumers) from the place of purchase are different, thus creating a spatial differentiation. 

The air transport of flowers is not cheap, and if producer prices that individual 
manufacturers charge are the same, then people will begin to prefer sellers who are closer to 
their place of residence. Spatial differentiation may also be related to other types of 
preferences (material, personal, etc.).

Material and Methods
From a methodological point of view the spatial preferences are based on the varying 

distances from the place of purchase for different consumer groups. Besides manufacturing 
costs, the market price of goods is also determined by the different transport costs of 
demanders, and so the locational preferences of companies are created. Even many large 

1 Czech University of Life Sciences in Prague, Czech Republic. The paper was written 
withi the project IGA No. 20151024 „Models of spatial differentiation and their use in the 
markets for food production“
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oligopolistic firms take advantage of the spatial preference by building a larger network of 
shops and services as close as possible to the customer's home.

If we mark the price of goods (flowers), determined by costs and standard profit, as P,
the distance from the production centre to the purchase centre as n, and the transport cost 
for 1 km (i.e. the transport flat rate) as t, then the price paid by the customer including 
transport costs will equal: Pn = P + t . n, where t . n equals the transport costs and where n is 
the distance of the customer’s “place of residence” from the purchase centre. The 
differentiation of n for differentiated distances creates different prices Pn. A competition 
boundary divides the locations where it is beneficial for the consumer to buy goods from the 
first or the second seller. The customer is indifferent to the locations on the competition 
boundary. 

In this location, the total price Pn (price + shipping cost) for the customer is the same for 
both sellers. The following applies: (Mach, 1999)

P1 +t1 .  n1 = P2 + t2 . n2; n1 + n2 = N.

The demand functions "price and amount of supply" can be derived from these 
equations as functions of distance variables "n1" and "n2". Also quantity of supply q1 and q2 of 
the two sellers can be derived from these equations. There is a valid assumption that the 
larger the area for attracting customers, i.e. the greater n1 respectively n2, the greater the 
number of customers, the greater the amount of demand and therefore the greater expected 
amount of sales of companies:

q1 = f(n1),

q2 = f´(n2).

The methodology of this paper is based on the description of the floral market in the 
Czech Republic by studying information published by the Union of Flower Growers and 
Florists of the Czech Republic. The future development of the Czech floral industry has been 
based on this information about floral sales statistics in the Czech Republic.

Results and Discussion

The Flower Market in the Czech Republic

Not only domestic wheat growers, but also growers of flowers benefited from favourable 
weather in the last year 2014. According to the Union of Flower Growers and Florists of the 
Czech Republic, last year’s production, since the drop in 2013, has increased by 7 % to 2 
billion Czech Crowns, which is the highest since 1994. In terms of the weather it was a warm 
y
(Czech Flower) brand, and consumer demand increased as well. However, we did not see a 
significant increase in the planting of public greeneries and urban decorations; there is still a 
great potential of growth in this market segment in the Czech Republic.

Nevertheless, imports of flowers to the Czech Republic remained constant at just under 
2.5 billion Czech Crowns, which is still one fifth more than Czech production, which 
amounted to 2.01 billion Czech Crowns. The Netherlands, home of the flower market, is the 
largest importer with more than 60% of the market, followed by Germany and Columbia. 
Czech exports of flowers are about five times lower than imports. They reached a value of 
430 million Czech Crowns in 2014

937



Pic. 1 Revenues of producers of flowers in the bill. CZK in the Czech Republic
(The Union of Flower Growers and Florists of the Czech Republic, 2015)

Renewed Growth in Sales of Flowers in the Czech Republic

Czech floriculture, as an industry, nearly vanished at the beginning of the 20th century, 
as it was not able to cope with the flood of imported flowers. But since the mid-90s, the 
production of flowers and money spent on them in the Czech Republic have grown 
continuously. In 2014, the average Czech citizen would spend 936 CZK on flowers, 10
percent more than the previous year. The floral market has reached an approximate value of 
ten billion Czech Crowns, including profit and VAT. After a drop in demand in 2013, Czech 
consumers were able to reverse the trend and once again begin increasing floral spending. 
The Union of Flower Growers and Florists of the Czech Republic believe that there is still 
room for the growth in domestic production at the expense of imports. They also believe that 
the Ministry of Agriculture and the government fulfil their program goals and give intensive 
support to this segment of agricultural production. However, currently flower growers have 
very outdated greenhouses and technological equipment which is incomparable with foreign 
competition. Roses and chrysanthemums can be given as an example; import of these two 
flowers increased in 2014, although it is possible to grow them in the home environment. In 
recent years, the production of flowers has shown an upward trend in the cultivation of pot 
and garden flowers. Cut flowers have shown a downward trend
2015).
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Pic. 2 How much the average Czech spend for flowers in a year (in CZK) (The
Union of Flower Growers and Florists of the Czech Republic, 2015)

Conclusions
The spatial differentiation model of monopolistic competition is one of the models of a 

given market structure in which consumer demand is satisfied by many small and medium-
sized producers. In the case of the flower market, it takes into account not only the cost of 
production of flower growers in the country, but also the price paid by the consumer for the 
transport of flowers to the place of purchase Given the fact that flowers are fast moving 
products, the transport is realized by air. The statistical trend shows that consumers in the 
Czech Republic prefer to buy domestic products if the flowers meet their requirements and 
preferences (appearance, durability, etc.).
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Willingness of European Companies to On-Time
Presentation of Their Annual Reports
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Abstract:
The on-time submission of the financial statements is of a high importance for all

stakeholders to be able to make proper economical decisions. These data are necessary not 
only for evaluating past and current decisions, but also to provide some insight on company’s
future development. This paper examines the willingness of TOP100 companies  from
selected EU countries and Russia to submit their annual reports on time. As a period for
examination was selected 2005-2012 including pre- and post- crisis years. The results
revealed that the number of the on time submitted annual reports is significantly higher in
countries with long tradition of free-market economy. Economic crisis did not have any effect
on on-time submissions in any country.

 

Key words:
Reporting; Annual Reports; TOP100 companies; European Union; Russia

 

Introduction
Many researchers have focused their studies on the accounting mandatory disclosure

(Abu-Nassar and Rutherford, 1996; Arnold and Moizer, 1984; Firth, 1979; Lee and Tweedie,
1975) mainly because of the exactly specified regulations that provide the content, the format
of information and the variety of the data included in the financial statements.

On the other hand significant group of researchers have focused their studies on
accounting voluntary disclosure because the disclosure of other corporate reports in addition 
to the minimum requirements, could reduce information asymmetry and agency conflicts
between managers and outside investors (Healy and Palepu, 2001; Lambert et al., 2007;
McNally et al., 1982). Healy and Palepu (2001) analyze managers’ reporting and disclosure
decisions in a capital markets setting. They  believe that six forces affect managers’ 
disclosure decisions for capital market reasons as follows: (i) capital market transactions, (ii)
corporate control contests, (iii) stock compensation, (iv) litigation, (v) proprietary costs, and
(vi) management talent signalling.

The link between corporate disclosure policy and analyst behaviour has also been 
investigated (Lang and Lundholm, 1996) as well as the relationship between disclosure level 
and the cost of equity capital (Botosan, 1997; Botosan and Plumlee, 2002).

By investigating the annual reports for 2001 of 100 French firms belonging to the SBF 120 
stock index, Chavent et al. (2006) found that the disclosure pattern is associated with
provision intensity, size, leverage and market expectation. Companies with the highest score
for disclosures have the greatest provision intensity, firm size, leverage and market
expectation.

Timeliness of financial reporting is also considered to be the part of the fundamental 
financial accounting qualities. However, the on-time submission of financial reports varies
from country to country depending on various factors. Numerous studies show mixed results
in regards to the factors, which influence timeliness of submission the annual reports. Basu
(1997) and Haw et al. (2000) reveal that timeliness is directly related to the net profit earned
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by the company. The higher the profit, the more quickly one can expect the annual report to 
become publicly available. Based on the information of listed Chinese firms with A-shares for 
1994-1997, Haw et al. (2000) found that companies are willing to report good news, prepare 
and submit their annual reports earlier than companies with bad news, and companies with 
financial loss release their annual reports the latest. This is also confirmed by the findings of 
Han and Wild (1997) showing that the timing of earnings reports has significant and far-
reaching economic consequences. In their study they found that earlier earnings releases 
yield negative information transfers, earnings releases yield negative (nominal) information 
transfers to firms that previously (subsequently) release their earnings reports, and earlier 
earnings releases yield negative information transfers to firms that have not yet disclosed 
earning. (Han and Wild, 1997).  

There is also an opinion that the economic decline has significantly influenced the 
timeliness of financial reporting making the situation worse and that the various measures 
implemented by different countries, like new government regulations, reporting systems etc., 
have made a positive impact on the on-time submission of annual reports. This opinion is 
supported by the studies of Vichitsarawong et al. (2010), of the impact of the Asian financial 
crisis on conservatism and timeliness of earnings. Their studies revealed that timeliness of 
earnings during the crisis period were low, but improved in the post-crisis period. The results 
of their studies also indicated that the introduction of the corporate governance measures to 
stabilize financial systems and improve regulation in the four selected Asian countries had 
the positive impact on the conservatism and timeliness of earnings. The studies of Lai et al. 
(2013) examined the impact of mandatory International Financial Reporting Standards 
(IFRS) adoption on accounting conservatism in Australia. Evidence suggests the adoption of 
IFRS has led to a decrease in conditional conservatism (i.e. asymmetric timeliness).  

Methodology 
As living currently in information society, on time data are vital for current creditors as 

well as for potential investors. From this perspective there was surveyed whether reputed 
TOP100 companies in selected EU countries and Russia are willing to publicly present their 
data. Data used within the analysis were picked-up from publicly presented information in 
Business Registers of analyzed countries.  

Results of the Analysis 
Within a following text there would be described requirements for presentation of 

information in respective country and discussed whether TOP100 companies present their 
data on time.  

Germany 

German law requires in most cases the application of Handelsgesetzbuch (HGB) 
principles. In 1998, the Deutsches Rechnungslegungs Standards Committee (DRSC) was 
founded with the aim of promoting a harmonization of German and European or International 
Accounting Standards. The DRSC provides companies with the German Generally Accepted 
Accounting Principles or German GAAP that help to apply German law in an internationally 
accepted way.  

During the last years, German law has seen several modernizations which have 
harmonized some aspects of accounting with international standards. 

IFRS standards allow fair value in most cases when calculating the current value of an 
asset and even require fair value for some, whereas German law explicitly prohibits fair value 
in most cases and only allows some specified exceptions. German reasoning is to minimize 
“volatility in periodic reported performance”.  

The HGB outlines the general law regarding the publication of company reports. Here it 
is stated that every company needs to submit its annual report within 12 month after the end 
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of the fiscal year. Listed companies, on the other side, need to submit their reports within 4 
months after the end of the fiscal year. As the fiscal year ends typically on December 31th, 
the deadline is April 30th. The valid reports have to state at least the balance sheet total, the 
number of employees as well as the total sales revenue. Independent from this law, banks 
and insurances are also required to submit their annual reports within 12 month if not 
publically listed.  

Tab. 1 Presentation of German TOP100 Companies (2005-2012)  

Submission 2005 2006 2007 2008 2009 2010 2011 2012 

on-time  49 57 64 70 72 74 76 76

delayed 6 7 7 6 7 7 5 5

total 55 64 71 76 79 81 81 81

Results for German companies prove the high standard in available information for 
stakeholders in Germany. Majority of companies in all analysed years present their data on 
time. As a reason might be seen generous amount of time for the preparation and 
presentation of financial statements mainly for non-listed companies.  

Great Britain 

Generally Accepted Accounting Practice in the UK, or UK GAAP, is the overall body of 
regulation establishing how company accounts must be prepared in the United Kingdom. 
This includes not only accounting standards, but also UK Company Law. Since 2015 there 
were adopted additional financial reporting standards (FRS 100-102) with the purpose of 
increasing the consistency with Current UK GAAP vs. IFRS. 

Items are usually measured at their historical cost. However, certain items are measured 
at fair value. The scope of fair value is the very same like under IFRS.  

On October 3rd, 1988 the UK formed the Government’s Next Step Initiative, which 
started the executive agency known as Companies House. All companies must register and 
file their financial statements to Companies House. Filing dates are distinguished by the last 
day in the month the company became officially registered. For instance, if a company 
registered their business on July 10th, 2015, then their filing date for the upcoming year 
would be on July 31st, 2016. However, in subsequent years a private company has 9 months 
and public company has 6 months to file from the end of their accounting filing period. 
Therefore, if a public company’s filing date was on July 31st, they would have until May 31st 
of the following year to file their statements on time. 

Tab. 2 Presentation of British TOP100 Companies (2005-2012)  

Submission 2005 2006 2007 2008 2009 2010 2011 2012 

on-time  67 69 64 71 77 83 86 92

delayed 17 17 26 20 17 10 8 5

total 84 86 90 91 94 93 94 97

There is visible improving trend in on-time presentation of British companies’ annual 
reports. Positive results might be also linked to historical tradition in disclosing and 
presenting information for stakeholders due to highly developed capital market.  

Ireland 

Irish standards are using following measurement bases: cost, fair value, net realisable 
value (despite officially using the term “estimated selling price less cost to complete and 
sell”). There are just minor differences between Irish GAAP and IFRS.  

As for reporting purposes, an annual return (form B1) is required to be delivered by a 
company at least in every calendar year and electronically via online submission system.  
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An annual return must be delivered not later than 28 days after its effective date, i.e. 
company’s balance sheet date + 28. A late filing penalty is EUR 100 and for every late date 
EUR 3 with maximum penalty of EUR 1,200. This penalty is non-deductible item for the 
company.  

Tab. 3 Presentation of Irish TOP100 Companies (2005-2012)  

Submission 2005 2006 2007 2008 2009 2010 2011 2012 

on-time  62 60 61 78 81 82 84 80

delayed 18 24 25 11 12 13 12 17

total 80 84 84 89 93 95 96 97

Results show very good standard in available information for stakeholders in Ireland. 
However for approximately 15 % of companies high penalty for delaying the submission is 
still not motivating factor.  

Netherlands 

The Dutch accounting system is referred to as Dutch GAAP; General Accepted 
Accounting Principles. The general approach of GAAP is more principles based standards 
where more different options exist and with less application guidance compared to IFRS. The 
scope of Dutch GAAP is BV’s, NV’s and some other legal entities are subject to the 
requirements of Book 2, Part 9 of the Dutch Civil Code. Dutch GAAP requires following 
financial statements: (i) Balance sheet, (ii) Income statement, (iii) Cash flow statement, (iv) 
notes comprising a summary of significant accounting policies and other explanatory 
information.  

The measurement bases under Dutch GAAP include historical cost and current value. 
Current value includes replacement value, realizable value, value in use and fair value. The 
measurement basis most commonly adopted is historical cost.  

According to the Dutch legislation, the maximum time allowed for compiling annual 
financial reports (Dutch “Jaarverslag”) is 5 months after the end of the fiscal year. 

Tab. 4 Presentation of Dutch TOP100 Companies (2005-2012)  

Submission 2005 2006 2007 2008 2009 2010 2011 2012 

on-time  69 72 74 78 80 81 86 87

delayed 1 1 2 1 0 2 0 1

total 70 73 76 79 80 83 86 88

Results for Dutch companies prove the high standard in available information for 
stakeholders in Netherlands. Absolute majority of companies present their annual reports on 
time. As a reason might be seen generous amount of time for the preparation and 
presentation of financial statements.  

Russia 

The new Federal Law on Accounting No. 402-FZ came into effect from 1 January 2013. 
It defines the structure of annual financial statements as follows: (i) Balance sheet including 
three columns: for current reporting year and two previous years, (ii) Statement of financial 
results, (iii) Appendices to balance sheet and statement of financial results. Russia 
introduced that time a legislative requirement on mandatory application of IFRS by all public 
interest entities for the preparation of consolidated financial statements. 

For a measurement purposes there is mainly applied historical cost model. Fair value is 
mainly applied for financial instruments, but interestingly derivatives are not recognized as 
assets or liabilities according to Russian legislature.  
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Annual reports must be presented to shareholders before the general meeting and no 
later than 120 days from the end of the year for which they are prepared. These statements 
must be published within 30 days of the date they were presented. 

Tab. 5   Presentation of Russian TOP100 Companies (2005-2012)  

Submission 2005 2006 2007 2008 2009 2010 2011 2012 

on-time  7 7 12 24 30 28 35 35

delayed 28 37 37 40 44 45 44 41

total 35 44 49 64 74 73 79 76

Compared to results from other tested countries, despite of the improving trend still we 
can see that majority of Russian companies do not care about on-time delivery of their 
annual reports to be available for stakeholders. The reason might be lower proportion of 
listed companies compared to other tested countries, as well as less developed tradition of 
presentation of company’s data. As another problem might be mentioned vague deadlines 
for presentation too.  Unfortunately there could be concluded that the results are comparable 
with findings of Strouhal et al. (2014) about Czech companies.  

Conclusions:  
Results of this paper documents there is any linkage between the presentation of annual 

reports of TOP100 companies in selected countries and recent financial crisis. From this 
perspective there could not been confirmed directly the findings of Haw et al. (2000).  

Best performance is visible in countries with clear deadline for presentation especially in 
case there is a long period for the presentation possibility (Germany, Netherlands). Results 
are also influenced by the fact of varying number of listed companies in TOP100 set in 
selected countries.  

Online submission system for presentation of annual reports could be documented as a 
tool helping to speed up the presentation process as well.  

There shall be, however, mentioned limitation of this paper. The results are generalised 
for the country set. For the future research we would like to link the willingness of the 
company’s on-time disclosure with company’s financial performance in respective years. 
There might be also studied the cultural influences. Last limitation could be seen in different 
requirements within the selected timeline 2005 – 2012, when the deadlines in certain 
countries were changed in this period.  

Acknowledgment 

This paper is one of the research outputs of the project IGA VŠE F3/2/2014 registered at 
Internal Grant Agency of the University of Economics Prague.  

Literature:  
Abu-Nassar, M. and Rutherford, B.A. (1996). External users of financial reports in less 

developed countries: the case of Jordan. British Accounting Review, 28, 73-87. 
Arnold, A. and Moizer, P. (1984). A survey of the methods used by UK investment analysts 

to appraise investments in ordinary shares. Accounting and Business Research, 14, 195-
207. 

Basu, S. (1997). The Conservatism Principle and the Asymmetric Timeliness of Earnings. 
Journal of Accounting & Economics, 24, 3-37. 

Botosan, C.A. (1997).  Disclosure level and the cost of equity capital. The Accounting 
Review, 72(3), 323–349. 

Botosan, C.A. and Plumlee, M.A. (2002). A re-examination of disclosure level and the 
expected cost of equity capital. Journal of Accounting Research, 40(1), 21–40. 

Business Registers of Austria, Germany, Great Britain, Ireland, Netherlands and Russia 

944



Chavent, M., Ding, Y., Fu, L., Stolowy, H. and Wang, H. (2006). Disclosure and Determinants 
Studies: An Extension Using the Divisive Clustering Method. European Accounting 
Review, 15(2), 181-218.  

Firth, M. (1979). The impact of size, stock market listing, and auditors on voluntary disclosure 
in corporate annual reports. Accounting and Business Research, 10, 273-280. 

Han, J.C.Y. and Wild, J.J. (1997). Timeliness of Reporting and Earnings Information 
Transfers. Journal of Business Finance & Accounting, 24, 527–540.  

Haw, I.-M., Qi, D. and Wu, W. (2000). Timeliness of Annual Report Releases and Market 
Reaction to Earnings Announcements in an Emerging Capital Market: The Case of China. 
Journal of International Financial Management & Accounting, 11, 108–131.  

Healy, P.M. and Palepu, K.G. (2001). Information asymmetry, corporate disclosure, and the 
capital markets: a review of the empirical disclosure literature. Journal of Accounting and 
Economics, 31(1-3), 405-440. 

Lai, C., Lu, M. and Shan, Y. (2013). Has Australian financial reporting become more 
conservative over time? Accounting & Finance, 53, 731–761. 

Lambert, R., Leuz, C. and Verrecchia, R. (2007). Accounting information, disclosure, and the 
cost of capital. Journal of Accounting Research, 45(2), 385-420. 

Lang, M.H. and Lundholm, R.J. (1996). Corporate disclosure policy and analyst behaviour. 
The Accounting Review, 71(4), 467–492. 

Lee, T.A. and Tweedie, D.P. (1975). Accounting Information: an investigation of private 
shareholder usage. Accounting Business Research, 6, 280-291. 

McNally, G.M., Eng, L.H. and Roy, H.C. (1982). Corporate financial reporting in New 
Zealand: an analysis of user preferences, corporate characteristics and disclosure 
practices for discretionary information. Accounting and Business Research, 11-20. 

Strouhal, J., Gurvitš, N., Nikitina-Kalamäe, M., Li, T.-W., Lochman, A.-L., Born, K. (2014). Are 
Companies Willing to Publicly Present their Financial Statements on Time? Case of 
Czech and Estonian TOP100 Companies. In.: 7th International Scientific Conference 
Managing and Modelling of Financial Risks. VŠB-TU Ostrava, 8.-9.9.2014, 8 p.  

Vichitsarawong, T., Eng, L.L. and Meek, G.K. (2010). The Impact of the Asian Financial 
Crisis on Conservatism and Timeliness of Earnings: Evidence from Hong Kong, Malaysia, 
Singapore, and Thailand. Journal of International Financial Management & Accounting, 
21, 32–61.  

945



Analysis of a process in relation to the enterprise
information system

Peter STUCHLY1

Petra KRUTAKOVA2

 

Abstract:
Introduction: Currently, enterprises must fight with uncertainty if they want to survive in the

strong competition and try to alleviate it. Each enterprise is doing it a little different way, and
choosing a different strategy. It is important to constantly developing and adapting of management
system to external conditions and strategies which the enterprise decided to apply.
Methods: Our objective is to analyze selected enterprise process - the process of setting up data
services in relation to enterprise information system. The basic objective of this paper is to evaluate
and improve this enterprise information system in relation to the process of establishing data
services. This process consists of several activities, therefore, we used a model of process costs,
which allowed us to evaluate the costs which are expended in relation to specific activities.
Results: We are able by using the model of process costs to pointed out the activities which the
effective utilization of costs is at a unsufficient level. It was therefore necessary to identify the
reasons that cause this condition and then formulate proposals that would have an impact on the
higher effective utilization of costs concerning of various activities that are processed by the
analyzed enterprise information system.
Conclusion: Based on the above, it is possible in the end of the paper to propose changes in the
actual process of establishing data services that means to propose a new more effective way of
managing activities, thus increasing the effective utilization of costs and finally more effective the
process of establishing data services itself.

 

Key words:
information system, process costs, activities

 

Introduction
Business Process Management (BPM) is a field in operations management that focuses on

improving enterprise performance by managing and optimizing a company's business processes. It
can therefore be described as a "process optimization process." It is argued that BPM enables
organizations to be more efficient, more effective and more capable of change than a functionally
focused, traditional hierarchical management approach. These processes can impact the cost and
revenue generation of an organization.

As a policy-making approach, BPM sees processes as important assets of an organization that
must be understood, managed, and developed to announce value-added products and services to
clients or customers. This approach closely resembles other total quality management or continual
improvement process methodologies and BPM proponents also claim that this approach can be
supported, or enabled, through technology. BPM is discussing about one of two viewpoints: people
and technology. We focus on management of activities through technologies. It means these
activities are captured in enterprise information system. The result of this management these
activities is costs saving, which is created by effectively setting process consisting of specific
activities.

 

Literature review
Over the past few years, Business Process Management (BPM) has been advocated as

evolutionary initiatives that will enable organizations become more agile through better flexibility
and better reusability that lower costs and increase efficiency. BPM is mainly a management 
discipline and strategy which endorses the idea that we can model a business in terms of its end-
to-end processes that cut across traditional organizational and system boundaries. These
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processes are then represented in a way computers can understand and process (Collen, 2006) 
The road to Business Process Management has been a difficult one that was developed from the 
successes and failures of various other attempts at achieving process-based organizational 
efficiency. It has only been in the last several years that BPM has started to gain significant 
momentum in many organizations around the world (Jeston, Nelis, 2008). The difference between 
the process and functional management is in defining of responsibilities. While in functional 
management is given responsibility for specific sections in process management is defined 
responsibility for each process (Kryšpín, 2005). Four principles of process management, which 
make it possible to realize the company's own development of process management: 
1. determine the strategic aims and objectives, 
2. defining processes and their mapping with emphasis on key processes,  
3. application ownership of the process of senior management to improve the process,  
4. change in the organizational structure of the company by reducing communication and corporate 
bureaucracy (Fiala, Ministr, 2003). 
The issue of reducing costs in the current period is very actual. Management cost is classified as 
essential managerial activity and is an important part of management information system of the 
company (Kučera, Škorecová, Látečková, 2005). A cost management system is primarily 
concerned with product outputs for internal information users, using inputs and processes needed 
to satisfy management objectives. A cost management information system is not bound by 
externally imposed criteria that define inputs and processes are set by people within the company. 
Additionally, the focus of cost management systems has been broadened to enable managers to 
better serve the needs of customers and mange the firm´s business processes that are used to 
create customer value (Hansen, Mowen, Guan, 2007). An important factor of process management 
is the proper creation of process architecture. A procedural architecture is divided into four levels, 
namely: process groups, processes, processes on lower level, activities. It is also important to 
know the process categories, which are management, main and supporting processes. 
Management processes related to the exercise of managerial activity which promotes the provision 
of executive activities of the organization. Main processes deliver products and services and cover 
a major area of interest of the company, which is characterized in the market. Supporting 
processes are used to support the main processes of the company. These processes provide 
infrastructure and assistance to the main processes and related to the management of company 
(Krajčíová, 2010). The benefits of process management can be quantified. The general benefits of 
process management are: 

· clearly defined powers of people in processes, 
· simplify and streamline of work processes, 
· streamlining the current organizational structure, 
· focus on key processes, 
· support of information systems, 
· simplify the various decision-making tasks, 
· enhance the performance of people and entire processes, etc. (Kotelnikov, 2010). 

Implicit in the preceding discussion are a number of fundamental principles that must be honored 
in order to deliver business results to customers and to satisfy the needs of the organization’s other 
stakeholders. These principles underlie the methods of business operation and change. 
Understanding and living according to these principles will get managers and practitioners alike 
through some tough debates about managing processes. Without the principles teams can easily 
get lost and distracted from the intent of the journey. 
The 9 principles are: 

· Business change must be performance driven. 
· Business change decisions must be traceable to the stakeholder criteria. 
· The business must be segmented along business process lines to synchronize 

change. 
· Business processes must be managed holistically. 
· Process renewal initiatives must inspire shared insight. 
· Process renewal initiatives must be conducted from the outside in. 
· Process renewal initiatives must be conducted in an iterative, time-boxed approach. 
· Business change is all about people 
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· Business change is a journey, not a destination (Burlton, 2001). 
 
Material and methods 
       The aim of the article is to quantify the cost effectiveness through the model of process costs. 
This model is able to identify problematic activities with low cost effectiveness. We also use 
methods as analysis, comparison, deduction, methods of observation. In the article we focus on 
process management which is supported by enterprise information system. This enterprise 
information system is able to observe the individual processes. This topic is solved from two 
aspects. First aspect is a theory aspect and the second aspect is practical aspect. This second 
aspect it means practical part we solve in the selected enterprise, which works in the area of 
furniture industry. The enterprise indicated problems in the area of management costs in the 
process of completing product.  
       For this purpose we used the model of process costs, which is not based on knowing how 
much services costs, but the processes themselves. The model is able to evaluate the process 
expenditure, the set of activities changing inputs into outputs. Process costs are total resources for 
the implementation of the concrete process. 
       According to British Standard BS 6143, this consists of the following costs: 
1. compliance costs - the total cost of conversion of inputs to outputs in a certain process, which is 
implemented in the most effective manner, 
2. costs of non-conformity - losses caused by waste of time, material and other capabilities 
associated with the generation of disagreement within the process. Costs of non-conformity in the 
process are unnecessarily expended costs. In connection with the model of process costs and also 
for quantify of costs and cost effectiveness of specific activities were used these indicators 
(Ciencala, 2011): 
 
1. Total cost for the process Np: 
Np = Nsp + Nnp  [EUR]                                                                                                                    (1) 
 
notes: Nsp – compliance costs, 
           Nnp – costs of non-conformity. 
 
2. Cost effectiveness Vefn: 
Vefn = (Nsp/Np) x 100 [%]                                                                                                                (2) 
 
Results 
       To monitor the whole process of completing product in the area of furniture industry is used 
enterprise information system. The whole process we detail monitored for six months while we find 
out the costs of each activity in relation to the process of completing product. The term activities we 
mean the specific activities that must be carried out for the establishment process of completing 
product. Essential element in this process are orders of sofas which enter at the beginning the 
process of completing product.  
       There can be a two different outputs process of completing product: 

1) equipped orders 
2) unrealized orders 

We studied one hundred orders. Equipped orders, was achieved in 93% (93 orders). Costs for 
these 93 orders should represent the compliance costs. On the other hand the difference is 
represented by 7 unrealized orders what is 7% that resulted in formation of costs of non-conformity. 
It was caused by the error in order by the enterprise. Except this error we find out another error 
which was caused by customer. Because of this error another 6 orders were canceled.  So 
together there was 13 orders canceled. 
       Costs are calculated to each activity. The next step is to calculate cost effectiveness through 
the model of process costs. The results are displayed in following table.  
       The table 1 presents cost effectiveness that we calculate in relation to specific activities that 
shows: 

· the total cost of a particular activity, 
· costs of compliance, 
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· costs of non-conformity, 
· cost effectiveness. 

 
 

Tab. 1 Cost effectiveness 
 
Activities Compliance  

cost 
Cost of non-
conformity 

Total  
cost 

Cost 
effectiveness 

Entering of 
orders into the 
systems 

957   143  1100 87%    

Checking the 
correctness of 
data in orders 

- - - - 

Ordering 
materials for 
completing sofas 

21228  3172  24400 87%  

Human work 19135  2365   21500  89%   
Shipment to the 
customer 

1800  200  2000 90%  

Sale service 870  - 870 100%  
The sum 43990  5880 49870 88,21%  
 
       To cancel the orders can be viewed from two aspects: 
 
       The first aspect is the error in order caused by the enterprise. The first seven orders were 
unrealized because of an error in order caused by the enterprise: 

· four orders - reason of error: the differences between using materials requested by 
customer and reality, 

· three orders - reason of error: delivery of different model of sofa as requested by customer. 
       These products were spent 3430 EUR. Revenues in this case never made because the 
customer received different model of goods than ordered and therefore not paid. When we want to 
improve this status we are recommended to introduce a new activity specifically checking the 
correctness of data in orders. We expect that entire order will be rechecked by employee during a 
telephone call with the customer and thus minimizes input data error. Since the introduction of this 
activity, we expect the whole problem concerning the error by the enterprise. This intervention 
would have increased the cost effectiveness of the current 88,21% to 94,10%, which is to improve 
the process by 5,89%. 
       The second aspect is the cancellation of order by the customer. 
The remaining six orders were unrealized because of cancellation of order by the customer in 
various stages of completion. Three customers resigned in the moment when we had purchased 
material. Another two customers resign in the moment when we spent the human labor. Even one 
customer refused to accept shipment. To these customers were sanctions applied. From all 
customers enterprise choose cash deposit of 30% of the sale price which represents by concrete 
model of sofa the amount 300 EUR. This is a non-refundable deposit. This deposit will compensate 
the loss of enterprise incurred in making sofas that were canceled by customers in various stages 
of completion which is amount of 1800 EUR. Incurred costs in making these sofas the amount of 
2129 EUR. The difference represents a net loss the amount of 329 EUR. 
 
Conclusions: 
       Model of process costs determine low cost effectiveness in relation to individual activities. This 
cost effectiveness we were able to calculate on the basis that we set the cost of non-conformity 
and compliance cost in relation to the activities which consist of the process of completing product. 
In this way managers can focus on improving these activities and take steps that will seek to 
eliminate cost of non-conformity. We submitted a proposal to improve this process of completing 
product. If managers have accepted our proposals and extended process of completing product by 
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new activity specifically checking the correctness of data in orders, we are expected to raise the 
cost effectiveness of the process by 5,89%.  
       In selected enterprise based on the calculations, we note that the model of process costs can 
identifying a problematic activities in terms of low rate of cost effectiveness. In our opinion, the 
current period is very important for enterprises to identify cost of non-conformity and thus reducing 
costs. This model of process costs is able to achieve of long-term competitiveness. 
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Abstract: 

The primary purpose of this study is to explore the financing hierarchy of firms listed 
in Thailand between 2007 and 2012. Sample firms were examined to determine whether they 
strictly followed the pecking order theory of capital structure. Results from panel data 
regression analysis revealed that the strong form and semi-strong form of the pecking order 
theory did not exist in Thailand. Besides, the profitability of firms significantly decreased with 
leverage, while the size of the firms increased in accordance with the pecking order theory. 
However, the dividend payout significantly increased with leverage and the growth of the 
firms was insignificantly related to leverage, in contrast to the pecking order theory. 
 
Keywords: Capital structure, Financing hierarchy, Panel data analysis, Pecking order 
theory, Thailand 
 
Introduction 

The capital structure of companies is arguably one of the most significant financial 
factors.  This presents how a firm stabilizes different fund sources to finance daily operations, 
maintain assets, and encourage future growth. In addition, it reflects how costly the funding 
is, and reveals how much return the creditors and investors anticipate to receive. Generally, 
a firm finances its business activities through the use of internal or external funds. The 
pecking order theory, suggested by Myers and Majluf (1984) stated that internal funds from 
retained earnings incurred the lowest transaction costs, compared to external funds arising 
from debts and equities. Therefore, to minimize financing costs there was a finance hierarchy 
and, if they were available, most firms preferred to use internal fund, debt financing and 
equity financing as a last resort.  

The reasons behind capital structure decisions consistently drive and encourage both 
academic researchers and practitioners to further investigation. Hence, the objective of this 
study is to investigate the financing hierarchy of public companies in Thailand, by examining 
whether the selected samples strictly followed pecking order behavior. If the pecking order 
theory is correct, then fund deficit, which is the cash outflow arising from capital expenditure, 
changes in working capital, dividend payments and operating cash flow, should be matched 
by an equal increase in the firm’s debts. Moreover, to provide a better understanding o f the 
significance of debts in financing decision-making, additional tests were performed to 
examine the determinants of the firm’s leverage. This will confirm whether the financing 
hierarchy of Thai firms follows the pecking order theory. If the pecking order theory holds, 
profitability and dividend payments will be negatively related to the leverage, growth will be 
positively related and size will be significantly related.  

There are two major stock markets in Thailand; the Stock Exchange of Thailand 
(SET), and the Market for Alternative Investment (MAI). The former is the dominant stock 
market where stocks of large firms are listed. The latter is a relatively new, but potentially 
growing market, where stocks of small and medium enterprises (SMEs) are listed. The 
samples selected for this study were Thai nonfinancial firms listed in both markets between 
2007 and 2012. Since the characteristics of firms listed in each market are different, the 
samples were divided into two sets. The first included firms listed in the SET100 index, and 
the second included firms listed in the MAI index. The use of two different sample sets 
provided additional evidence to determine whether there was a difference in capital structure 
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decisions between the two stock markets. In addition, the data sets chosen were panel data, 
where multiple firms were observed over different time periods. Panel data regression 
analysis was employed.  

The findings from this study will provide a better understanding of the significance of 
debts in financing decision-making, and indicate whether, when there are many financing 
choices available and debt capacity is hard to control, a fixed financing hierarchy following 
the pecking order theory is not sound.   

The paper is organized as follows. The next section presents prior studies regarding 
the pecking order theory and the determinants of leverage. The third section explains the 
data collection and methodology. The fourth section displays and discusses the results, with 
the conclusions listed in section five.  
 
Prior Studies 
 
Hierarchy in Finance 

A hierarchy refers to the arrangement of things regarding their degree of importance. 
Financing hierarchy concerns the arrangement of the financial resources of a firm in order of 
preference. The financial resources of firms can be obtained from both internal and external 
sources; they are not equally important, some are superior and preferable to others. 
Donaldson (1961) initially asserted that financing hierarchy was structured with internal funds 
at the top, external funds from debts at a lower level, and external funds from equity at the 
bottom. This ordering structure is then named the pecking order theory.  

The pecking order theory was further investigated and modified by Myers and Majluf 
(1984) who attempted to spell out the reasons behind the financing decisions of firms. They 
presented the idea that transaction costs and asymmetric information influenced the 
decision-making of managers regarding the ordering of financing resources. They 
determined that internal financing, like retained earnings did not contain any transaction 
costs. Indeed, the transaction costs of external financing, associated with debts and equity 
issues were much higher. Hence, internal financing was the first preference for the firm.  

 Moreover, in terms of information asymmetry between mangers and investors, Myers 
and Majluf (1984) stated that managers possess more information than investors regarding 
the value of a company. Those managers may therefore disregard valuable investment 
projects, refusing to issue new equity that was underpriced in the market. Indeed, to issue 
new equity could send a negative signal to investors that the stocks were overpriced. Hence, 
to reduce the costs of asymmetric information, and to avoid trading underpriced equity, firms 
should rather issue debts not equity when external funding was required. 

Because of this, a financing hierarchy was created in which firm’s preferred internal 
financing to other methods as this involved minimum financing costs. If internal financing was 
not sufficient, or when external financing was necessary, debt financing was used as the next 
resort, with equity financing as a residual.  

The pecking order theory has been investigated and supported by many researchers. 
Baskin (1989) selected 378 firms listed on the 1960 Fortune 500 for testing. These 
companies were large with data available from 1960 to 1972. His results revealed that debts 
were negatively related to past profits, but positively related to past growth, supporting the 
pecking order theory. Vogt (1994) also supported the pecking order theory, and agreed that 
internal funds play an important role in company decision-making. He affirmed that financing 
hierarchy was found in firms with low long-run dividend payouts. Moreover, Holmes and Kent 
(1991) surveyed Australian firms in the Metal Trades sub-sector of the manufacturing sector 
to investigate their financial policies. They found that small firms were more likely to strictly 
follow the pecking order theory. Managers in small firms preferred internal funds over others, 
due to the higher costs associated with external financing. Besides, most of the managers in 
the small firms were the owners, and they wanted to maintain their ownership interest. They 
claimed that equity financing was less likely when external financing became necessary. In 
addition, Shyam-Sunder and Myers (1999) conducted an empirical test on the pecking order 
theory. They chose 157 U.S. firms with data available from 1971 to 1989. They found 

952



empirical evidence supporting the pecking order theory, where debt financing was used to 
cover fund deficit and equity financing was applied as a last resort. Ghosh and Cai (1999) 
studied 256 U.S. firms between 1974 and 1992. Their results revealed that large firms initially 
prefer to use internal financing. When the internal funds from retained earnings were not 
sufficient, these firms were likely to modify their dividend payout policy to increase internal 
funds. If the internal funds were still not sufficient to finance the new projects, then the firms 
adjusted their financing policy and turned to external financing. 
 For non-U.S. evidence, many empirical studies have shown results consistent with 
the pecking order theory. Sanchez-Vidal and Martin-Ugedo (2005) reported that between 
1994 and 2000, Spanish firms, especially small and medium-sized, with high-growth and 
high leverage, tended to use long-term debts to meet their fund deficits. They concluded that 
the pecking order theory was followed. Additional Spanish evidence was obtained by Lopez-
Gracia and Sogorb-Mira (2008). They also suggested that the pecking order theory held for 
small and medium-sized Spanish firms between 1995 and 2004. They revealed that the 
company’s preferred internal funding as a primary financing resource, because external 
financing was costly. However, these small and medium-sized firms moved toward debt 
financing when they lacked the availability of internal funds and wanted to increase their 
investment opportunities. Furthermore, Amaral et al. (2012) opined that non-financial firms in 
Brazil operating between 2000 and 2010 followed the pecking order theory. This was also 
agreed by Atiyet (2012) who analyzed French firms listed on the SBF250 index between 
1999 and 2005. Dong et al. (2012) studied Canadian firms from 1998 to 2007. They found 
that financing hierarchy was followed by undervalued firms. Moreover, Vera and Nganso 
(2012) compared the financing structure of companies in two different markets; Canadian 
and Colombian. They reported that Canadian firms employed long-term debts to finance their 
fund deficits. However, such evidence was not found for the Columbian firms. 
 Many literatures have supported the existence of the pecking order theory; however 
numerous studies have also reported contradictory results, where firms used other financing 
means than debt issuance. Frank and Goyal (2003) initially hypothesized that small firms 
were likely to follow financing hierarchy, since they had high degrees of asymmetric 
information problems.  However, they found that in fact small firms did not follow the pecking 
order theory. This result was consistent with Fama and French (2002) who postulated that 
high-growth firms tended to issue equity. They asserted that firms were able to issue equity, 
as some equity transactions contained moderate transaction costs with low degrees of 
asymmetric information problems. Those transactions were employees’ stock compensation, 
rights offerings, and equity financed mergers. With these transactions, advantages seemed 
to exceed the costs of issuing equity (Fama and French, 2005). Moreover, Frank and Goyal 
(2009) examined the financial behavior of U.S. firms between 1950 and 2003. They 
evidenced that the pecking order theory could not explain why all kinds of firms had different 
firm-specific characteristics. They found that profitable firms with a low degree of debts 
followed the pecking order theory. However, high-growth firms were more likely to have less 
debt, and large firms were more likely to have more leverage, violating the general concept 
of the pecking order theory. 

Regarding non-U.S. studies, Gaud et al. (2007) employed a sample of European 
firms between 1988 and 2000, and investigated whether the pecking order theory was 
followed. They reported that profitable firms tended to increase their dividend payout, rather 
than decrease debts. Also, for valuable investment projects, firms preferred equity financing 
to support such projects. Hence, they concluded that it was not common for European firms 
to follow the pecking order theory. Moreover, Seifert and Gonenc (2010) examined the 
existence of the pecking order theory in the emerging market countries. As firms in the 
emerging markets were likely to have a high degree of asymmetric information and agency 
cost problems, the pecking order theory was supposed to exist in such markets. 
Nonetheless, they found that companies in emerging markets preferred to use equity 
financing to support their fund deficits, in contrast to the assertion of the pecking order 
theory. Bauweraerts and Colot (2012) disagreed with the pecking order theory . They found 
that privately owned family firms in Belgium preferred to issue equity to finance their fund 
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deficits. In addition, Lee et al. (2014) conducted a survey regarding the capital structure of 
Korean firms. They asserted that the ‘Chaebol’ firms tended to use equity financing rather 
than debt financing when they lacked internal funds, since they believed that issuing equity 
was the most inexpensive financing source for capital. 

In conclusion, some researchers have found the pecking order theory to be alive and 
followed, especially in cases of emerging markets. Hence, this study explored the emerging 
market of Thailand for evidence of the pecking order theory.   
 
Determinants of the Leverage of a Firm 
 Raising funds through retained earnings and through debt and equity issuance affects 
both the equity and leverage ratio of a firm. As a result, the pecking order theory, 
emphasizing the preference from internal to external financing, can cause a change in the 
capital structure of a company. This study further examined the existence of the pecking 
order theory by analyzing the determinants of a firm’s leverage. 
 A number of researchers have revealed several important factors on firm’s leverage 
supporting the pecking order theory. They are profitability, size, growth opportunity, and 
dividend payment. 
 

Profitability  
 According to the pecking order theory with the assumption of asymmetric information, 
internal financing is the first preference. This implies that when funds are needed to support 
the investment projects, profitable firms tend to operate based on internal financing. In other 
words, they use most of their retained earnings as the primary financing source, and employ 
less debt capital compared to non-profitable firms (Myers and Majluf, 1984). This argument 
then supports the notation that profitability is negatively related to leverage. A number of 
previous studies have reported such a negative finding, including Titman and Wessels (1988) 
for a sample of U.S. firms, Booth et al. (2001) for the case of developing countries, Allen 
(1993) for Australian evidence, Gaud et al. (2005) for Swiss evidence, and Vanacker and 
Manigart (2010) for a Belgium study.  
 

Size 
Asymmetric information causes pecking order behavior, and small firms are more 

likely to have serious asymmetric information than larger ones. This implies that small firms 
are potential candidates expected to follow the pecking order theory. Fama and Jensen 
(1983), Rajan and Zingales (1995), Bharath et al.(2009), and Byoun and Rhim (2003) all 
supported the aforementioned assertion, and provided empirical evidence that the pecking 
order theory performs better in small firms.  However, Frank and Goyal (2003) analyzed the 
pecking order theory on U.S. listed firms between 1971 and 1998. They found that large 
firms seemed to follow the pecking order theory while small firms did not, in contrast to more 
common expectation. Large firms seemed to have less adverse selection problems, caused 
by asymmetric information and they were therefore likely to disclose more detailed business 
information, to pay dividends and have a moderate degree of leverage. Therefore, pecking 
order behavior was more likely to be found in the large firms. This was consistent with 
Helwege and Liang (1996) who revealed that the IPO firms, classified as small-sized, did not 
follow the pecking order theory. In addition, Vera and Nganso (2012) noted that in the 
Columbian case, pecking order behavior was found only in large firms, whereas in Canada it 
was present in companies of all sizes.  

 
Growth Opportunity 

 High-growth firms require more funds to finance their investment projects. According 
to the pecking order theory, if internal financing is not sufficient, debt financing is preferred to 
equity financing. When firms borrow, this sends a positive signal to investors that they have 
the ability to pay off debts. In contrast, when firms issue equity, this sends a negative signal 
to investors that the firms are overvalued. This may cause a decline in the share price. 
Because of this, firms are reluctant to issue equity, leading to greater restrictions in 
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undertaking valuable investment projects. As a consequence, the pecking order theory 
postulated that firms with high growth potential and high degrees of asymmetric information 
problems tend to have high leverage levels (Myers and Majluf, 1984). Several studies 
showed a positive relationship between leverage and growth opportunity, including Chen 
(2004), Huang and Song (2006), and Al-Najjar and Taylor (2008).  
 

Payment of Dividends 
Dividend payments can signal the financial status of companies. When firms faced 

financial difficulty, a decrease in the dividend payment helped to improve their financial 
problems. Nonetheless, dividend payments reduced retained earnings, further increasing the 
demand for external funds. Hence, dividend payments were not appealing for moderately 
profitable and high leverage firms (Bastos et al., 2009). This argument was consistent with 
the pecking order theory, suggesting that firms paying dividends were profitable with less 
debt financing (Frank and Goyal, 2009; Gropp and Heider, 2010).   

 
Data and Methodology 
 The sample in this study was retrieved on the BLOOMBERG database. It consisted of 
Thai nonfinancial firms listed in the two different stock markets, SET100 and MAI, from 2007 
to 2012. Since the characteristics of the firms listed in these two markets were different, the 
samples were divided into two sets, one for firms listed in the SET100 index, and the other 
for firms listed in the MAI index. Excluding firms with incomplete data, 87 firms listed in 
SET100 and 83 firms listed in MAI were examined.  

The dataset included both cross-sectional and time-series data; hence panel data 
analysis was applied. There are two techniques to analyze panel data, the fixed effects 
model and the random effects model. To decide which technique should be employed to give 
the best regression model, the Hausman test was implemented, based on the null hypothesis 
in which the preferred model is the random effects model (Hausman, 1978). 

The primary objective of this study is to examine the financing hierarchy of listed 
firms, so the pecking order theory model suggested by Shyam-Sunder and Myers (1999) was 
run.  

 
 , 

 
where,  denotes the increase in liabilities, calculated from the difference 

between total liabilities at the end of current year t, and total liabilities at the end of the last 
year t-1.  are the model’s intercept, coefficient of independent variable, and the 
statistical error term, respectively. i denotes the firms, and t represents time.  is the flow 
of fund deficit, computed as follows: 

 
 , 

 
 where, i denotes firms, t represents time, DIV is the dividend payment, CAPEX is the 
capital expenditure,  is the increase in working capital, and OCF is the operating cash 
flow. 
 
 If the strong form of the pecking order theory holds, α is expected to be 0, and  is 
expected to be 1. This means that the firm’s fund deficit relies heavily on debt financing, and 
this firm does not employ any external equity financing. However, Shyam-Sunder and Myers 
(1999) argued that in the case of high-leverage firms, costs of financial distress are high. 
Such firms may undertake equity financing in place of debt financing, resulting in the 
rejection of the strong form of the pecking order theory. Hence, they suggested that testing 
the semi-strong form of the pecking order theory was more useful, and it could be 
hypothesized that if the pecking order theory held, α was expected to be 0, and  was 
expected to be positive but slightly less than one.  
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Moreover, to ensure that the financing behavior of firms followed the pecking order 
theory, another test was performed by examining the determinants of leverage of firms, as 
suggested by Tong and Green (2005). The following regression model was employed. 
 

 , 
 

where is firm’s leverage, calculated by the ratio of total liabilities to total assets, 
 is firm’s size, computed by a natural log of total assets,  is the dividend payment 

which is a ratio of the average total equity,  is return on assets, calculated from earnings 
before interest and taxes, divided by the average total assets,  presents the firm’s 
growth as the ratio of total assets at the end of the current year t to total assets at the end of 
the last year t-1,  denotes a constant, and  is the coefficient of each independent 
variable. 
 If the pecking order theory holds, the profitability of the firm and the dividend payment 
are all expected to be negatively related to the firm’s leverage, growth is expected to be 
positively related to leverage, and size is expected to be significantly related to leverage. 
 
Results and Discussion  
 
Financing Hierarchy of Thai Listed Firms 

Since this study employed panel data, the Hausman test was implemented to ensure 
whether a fixed or random effects regression model was more favorable. Table 1 shows the 
results of the Hausman test for the pecking order theory model. The probability of the chi-
square statistic was less than 0.05, implying that the null hypothesis of the Hausman test 
was rejected at the 5% confidence level (p< 0.05). Therefore, the preferred model to test the 
pecking order theory was the fixed effects model for each of the samples.  
 

Table 1: Hausman Test for the Pecking Order Theory Model 
Samples Chi-Square 

Stat. 
Chi-Square d.f. Prob. Fixed or 

Random 
Effects 

 
SET100 

 

 
174.32 

 
1 

 
0.000 

 
Fixed Effects 

MAI 
 

10.79 1 0.001 Fixed Effects 

Note: Using a total of 87 firms listed in the SET100 and 83 firms listed in the MAI, the Hausman test 
was run to decide whether the fixed or random effects regression should be applied for each sample. 
The null hypothesis is that the random effects model is preferred to the fixed effects model. 

 
Furthermore, to determine the financing hierarchy of the listed firms in each sample, 

the Shyam-Sunder and Myers (1999) model was employed; the empirical results are 
presented in Table 2. The listed firms in the SET100 gave values of α and β1 that were 
statistically significant at the 5% confidence level (p< 0.05), where the value of α was non 
zero and β1 was non zero, but less than 1. This showed that the pecking order theory existed 
in the SET100 firms, however, the results supported the weak form of the pecking order 
theory. The value of α was different to zero, and the value of β1 was substantially lower than 
the theory predicted.  For the MAI firms, the results were consistent with those found for the 
SET100 firms, where the value of α was statistically different from zero, and the value of β1 
was positively less than 1. Although β1 of the MAI model was positively less than 1, its value 
was relatively weak. The moderate estimated value of β1 implied that equity financing was 
more favorable for fund deficits than for debt financing. In addition, for both sets of samples, 
the values of R-square were relatively low. As a consequence, the results from both markets 
implied that for listed firms in Thailand, the pecking order theory does not perform well due to 
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a low estimate of R-square and β1 that is away from 1, consistent with Chirinko and Singha 
(2000) and Lemmon and Zender (2010).  

 
 

Table2: Panel Data Regression Results of Pecking Order Theory Testing 
Coefficients SET100 MAI 

 
α 

 
4565.963* 

(0.000) 

 
50.309* 
(0.000) 

 
β1 

 
0.178* 
(0.020) 

 
0.542* 
(0.000) 

 
R-Square 

 
0.016 

 
0.369 

 
F-Test 

 
5.46 

(0.019) 

 
144.39 
(0.000) 

 
Sigma_µ 

 
11935.36 

 
141.57 

 
Sigma_e 

 
14752.51 

 
217.32 

 
rho 

 
0.395 

 
0.297 

 
Number of observations 

 
424 

 
330 

 
Number of firms 

 

 
87 

 
83 

Note: For both SET100 and MAI samples, the fixed effects model was run. The regression 
model employed was  where  denotes the increase in 
liabilities, and  is the fund deficits. According to Shyam-Sunder and Myers (1999), the 
strong form pecking order theory exists when the value of α is zero and β1 equals to one. A 
number on the first line is the estimated coefficient. A number in parenthesis is the p-value of t-
statistic.  
* Statistically significance at the 5% confidence level. 

 
 

Determinants of Leverage of Thai Listed Firms 
Tong and Green (2005) proposed that profitability, size, growth, and past dividend 

payments were determinants of financing sources of Chinese listed firms. These 
determinants were viewed as the indicators to whether a hierarchy in financing sources in 
pecking order theory existed. Hence, to confirm the findings above, this study developed and 
employed another test as suggested by Tong and Green (2005).  

Table 3 presents the results from the Hausman test, as this study used panel data. 
The results revealed that for the SET100 sample, the probability of the chi-square statistic 
was less than 0.05, implying that the null hypothesis of the Hausman test was rejected at the 
5% confidence level (p< 0.05). As a result, the preferred model used was the fixed effects 
model. Nonetheless, for the MAI sample, the probability of the chi-square statistic was more 
than 0.05. This meant that the null hypothesis of the Hausman test could not be rejected at 
the 5% confidence level (p> 0.05). Hence, the random effects model was employed for the 
MAI sample. 
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Table 3: Hausman Test for Determinants of Firm’s Leverage 
Sample Chi-Square 

Stat. 
Chi-Square d.f. Prob. Fixed or 

Random 
Effects 

 
SET100 

 
58.41 

 
4 

 
0.000 

 
Fixed Effects 

 
MAI 

 

 
2.32 

 
4 

 
0.677 

 
Random Effects 

Note: Using a total of 87 firms listed in SET100 and a total of 83 firms listed in MAI, the Hausman test 
was run to decide whether fixed or random effects regression should be applied for each sample. The 
null hypothesis is that the random effects model is preferred to fixed effects model.  
 

Table 4 below presents the regression results.  
 

Table 4: Panel Data Regression Results of Determinants of Firm’s Leverage  
Variables SET100 MAI 

 
γ0 

 
0.053 

(0.691) 

 
0.0008 
(0.999) 

 
SIZE 

 
0.051* 
(0.000) 

 
0.071* 
(0.000) 

 
DIV 

 
0.239* 
(0.000) 

 
0.217* 
(0.000) 

 
ROA 

 
-0.006* 
(0.000) 

 
-0.004* 
(0.000) 

 
GROW 

 
-0.009 
(0.114) 

 
0.007 

(0.398) 
 

R-Square 
 

0.213 
 

0.181 
 

F-Test 
 

21.72* 
(0.000) 

 

 
Wald Chi-Square 

  
61.98* 
(0.000) 

 
Sigma_µ 

 
0.170 

 
0.188 

 
Sigma_e 

 
0.083 

 
0.091 

 
rho 

 

 
0.805 

 
0.807 

Note: The regression model was run; 
, where is the ratio of total liabilities to total assets,  is the natural log of total 

assets,  is the ratio of dividend payment to average equity,  is the return on assets, 
 is the ratio of total assets at the end of the current year to total assets at end of the last 

year,  denotes a constant, and  presents the coefficient of each independent 
variable. For SET100 samples, a number on the first line is the estimated coefficient, and a 
number in parenthesis is the p-value of t-statistic. For MAI samples, a number on the first line is 
the estimated coefficient, and a number in parenthesis is the p-value of z-statistic. * Statistically 
significant at the 5% confidence level. 
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Results in Table 4 for both samples showed that the size of the firm was significantly
related to leverage at the 5% confidence level (p< 0.05). A positive sign indicated that large
firms were more likely to have a high degree of leverage. This implies that the pecking order
theory can be found in large firms because large firms had easier access to debt financing
due to less asymmetric information, more diversification, and the lower probability of
encountering financial problems (Warner, 1977; Titman and Wessels ,1988).

In addition, the empirical results of both markets showed that the profitability of firms
significantly decreased with leverage at the 5% confidence level ( p< 0.05), in accordance 
with the pecking order theory. As internal funds from retained earnings contain no financing
costs, profitable firms prefer internal fund ing as a first resort. This finding was supported by
several researchers, including Myers and Majluf (1984), Booth et al. (2001), and Gaud et al. 
(2005).

However, in contrast to the pecking order theory, dividend payout significantly
increased with leverage, and the firm’s growth was insignificantly related to leverage at the
5% confidence level (p < 0.05). This additional test yielded inconsistent results and 
supported earlier findings that the strong and semi-strong forms of the pecking order theory
were not found in the context of Thailand. The weak form was more pronounced. Perhaps, 
as many financing choices are available , and debt capacity is hard to control, a fixed
financing hierarchy of the pecking order theory can be questionable.

 

Conclusions
The financing decision of a firm is associated with its capital structure. A change in

capital structure is primarily caused by fund investment. In general, a firm finances its
valuable investment projects through internal and external funds. As internal funds contain
no transaction costs, they are considered as the cheapest source of financing , compared to
external funds. Therefore, the use of internal funds is the first choice, with external funding
from debt as the second choice and external fund ing from equity as a last resort. Such 
financing hierarchy is known as the pecking order theory.

This study aims to examine whether firms followed the pecking order theory firmly. In
the strong form of the pecking order theory, equity financing would never happen , as all fund
deficits are equally matched by debt financing. In the semi-strong form, equity financing is
allowed, but slightly limited. However, in the weak form, equity financing is more pronounced
to support financial deficits than debt financing. In addition, this study investigate d the
determinants of a firm’s leverage, to better understand financing choices and financing
decision-making.

The results from the panel data regression analysis of Thai nonfinancial firms listed in
the two different stock indices, SET100 and MAI, between 2007 and 2012, indicated that 
both the strong and semi-strong form of the pecking order theory did not exist in both stock 
indices, contrasting to the findings of Shyam-Sunder and Myers (1999). Firms tend to issue
equity to support investment projects. Moreover, the profitability of firms decreased with
leverage, whereas the size of the company and dividend payout increased with leverage. 
The results from this study suggest that when many potential financing options are
accessible, a deviation from financial hierarchy of the pecking order theory can be
practicable in the case of Thailand.
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How Much Country-Of-Origin image matter in Building

Luxury Brands: A Case of Thailand 

Paradee Sutthichaem1

Dissatat Prasertsakul2

Abstract

Marketing for luxury brands has gained an increased attention from marketing scholars in the 
past several years. This is due to the fact that there is an increasing number of luxury brands 
becoming recognized worldwide. One of the most important factors behind this success is the 
equity of the brand. As a consequence, this study aims to investigate the factors influencing the 
luxury brand equity with respect to the Customer-Based Brand Equity (CBBE) model. Country-
of-origin effects on brand equity was also studied in this research. The data was collected form 
312 Thai customers of luxury brands. The hypotheses in the conceptual framework were tested 
using regression analysis. The results shows that Country-Of-Origin image significantly 
influence all dimensions of brand equity, whilst all brand equity dimensions except brand trust, 
have a position impact on brand equity. These findings provide important implications both for 
scholars and managers. Managers can use this research’s findings to better craft their brand 
building strategies whilst scholars can conduct further research based on the findings. 

Keywords: Customer-based brand equity, Country of origin, Luxury brand

Introduction

There are numerous diversified brands among the world-class branded handbags. The 
particularly favored brands in Thailand at this present time include Louis Vuitton, Chanel, Prada, 
Hermes and Christian Dior. All of these branded bags are among the world-class brands that 
have meticulous design – focusing on classic and fashionable styles, durability and long 
utilization time. Some models have a limited manufacture (called Limited Edition) that uses high-
quality materials, for instance cowhide, sheepskin, ostrich leather, or crocodile leather. In 
addition, only the best leather is selected, as well as other materials, such as silver, brass, or 
gold, which cannot become rusty or peel. Moreover, these bags offer a long period of use and 
they are always beautiful and classic. Hence, these are the reasons why we choose to purchase 
these gorgeous branded bags. (Nirattanatharadon, 2013)

Generally, luxurious branded bags are attractive among teenagers and those of working age as 
these handbags have a classic design and a long period of use. All of these luxuries usually 
have a high price, but, even so, they have become more and more popular. Thailand plays a 
role as the key Asian market, so these luxury items are imperative to the industrial and 
economic fields of Thailand (Muang-Phuy, 2006). Nowadays, many brands use the digital 
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market, also known as the Internet, to get in touch with consumers. Studies have indicated that 
people aged around 18 to 40 are increasingly using the Internet via mobile phones and this is a 
key means by which companies are passing information to consumers. (Chalermkeat, 2012) 
Moreover, many Thai studies have shown that today’s Thai teenagers are focused on using 
luxury products, especially handbags (Nitiwangul, 2013). It seems that materialism as a social 
value has become increasingly important to today’s Thai society (Cornwell-Smith, 2007). The 
research question and research objectives were derived based on the literature review and 
problem statement. The main research question for this study is the following: What are the 
effects of brand equity dimensions on overall luxury bag brand equity?

Literature Review and Hypothesis Development

The Concept of the Luxury Brand 

The luxury bag is one type of goods that is classified as a luxury good. As noted above, luxury 
products have a number of characteristics, including exclusivity, selectivity, creativity, 
international origins, high quality, craftsmanship and perceived social status (Chevalier & 
Mazzalovo, 2012). Luxury products are as perceived by the consumer, which means that the 
category includes both mass-produced items associated with a luxury brand and individual or 
unique items that are handcrafted (Ibid). Luxury brands occur at a number of different levels. 
The masstige luxury brand is designed to appeal to aspirational middle-class consumers, 
combining the name and origin of an established luxury brand with a more moderate price 
premium (Truong, McColl & Kitchen, 2009). The masstige brand is classified under earlier 
definitions as accessible luxury, meaning that it holds the social importance and some of the 
craftsmanship of a luxury good, but is actually mass-produced (Chevalier & Mazzalovo, 2012).
However, this can be a challenge for producers, since the reduced price premium can reduce 
the value of the brand (Ibid). 

Brand Equity and Customer-Based Brand Equity

Brand equity is a key concept in marketing. The definition of brand equity is split between two 
concepts. The first concept is the fiscal value of the brand as an asset to the firm (Aaker, 2009).
The second concept is brand equity as a relationship with the consumer (Bello & Holbrook, 
1995). This relationship creates an appeal of the brand and encourages the consumer to pay a 
high price for the same technical product quality in exchange for the brand identity (Ibid). In 
general, brand equity is formed through brand experience, including sensory, intellectual, 
affective or emotional, and behavioral experience with the brand (Kumar, Dash & Purwar, 
2013). These aspects of experience affect all dimensions of the brand. 

One of the most common models of brand equity is customer-based brand equity (CBBE), 
which was proposed by Keller (1993). The CBBE model (shown in Figure 1) is based on brand 
awareness or brand salience (Keller, 1993). Brand awareness means that the consumer knows 
about the brand and can recognize its characteristics. Brand meaning is made up of 
performance or how well the brand meets consumer utilitarian needs and imagery or how well it 
meets social needs. Brand response is the attitudes consumers have about the brand based on 
awareness, performance and imagery. These attitudes can be classified as quality, credibility, 
consideration and superiority. Finally, brand resonance is the actions taken by consumers in 
response to the attitudes about the brand. These can include behavioral loyalty or buying 
products again, attitudinal loyalty or feeling an attachment to the brand, and brand engagement 
or being involved with the brand (Keller, 1993; Keller, 2003). The marketer’s ideal goal is to 
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build a strong foundation for brand resonance through brand awareness, performance and 
imagery, creating a strong response to the brand and establishing a relationship between the 
brand and the consumer.

Figure 1 Customer-Based Brand Equipty (CBBE) framework

Source: Adapted from Keller (1993)

This hedonic value is one of the reasons consumers buy real luxury bags, even though 
counterfeits provide the same functional and symbolic value (Ibid). Perceptions of performance, 
especially heritage, functional quality and advanced technology are also important in 
encouraging consumers to buy luxury bags (Mo & Roux, 2014). No studies could be found that 
specifically assessed CBBE for luxury bag brands, although the model clearly has applications.

Brand Equity Dimensions

The brand equity model has various dimensions, including brand awareness, brand association, 
brand trust, brand loyalty and perceived quality (Aaker, 1991; Aaker, 2009). These dimensions 
have been shown to influence the development of CBBE directly and indirectly through different 
pathways. Kumar, et al. (2013) identified relationships between brand experience and the brand 
dimensions, as shown in Figure 2. Sensory brand experience relates to the physical experience 
of the brand, while affective brand experience relates to the emotional connections made 
(Kumar, et al., 2013). Behavioral brand experience relates to behaviors toward the brand, such 
as purchase. Finally, intellectual brand experience relates to attitudes and cognitions 
surrounding the brand (Ibid). These factors will influence the brand experience and formation of 
CBBE. 
Figure 2 Dimensions of Brand Experience and Brand Equity
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Brand Awareness

Brand awareness occurs at the first level of the CBBE pyramid (brand salience) (Keller, 1993; 
Keller, 2003). Brand awareness relates to the consumer’s ability to recognize and recall the 
characteristics of the brand, including functional characteristics and social and symbolic 
meanings (Huang & Sarigöllü, 2012). Brand awareness is developed through personal 
experience, for example, previous purchase of the brand, as well as external stimuli, for 
example, social norms and marketing information (Ibid). It can be divided into aspects. Brand 
recognition relates to the ability to identify a brand through its symbols, like logos (Aaker, 2009).
For example, a consumer may recognize the Nike swoosh logo as belonging to a sportswear 
brand. Brand recall relates to identification of the other characteristics of the brand, for example, 
associations with athletes or particular sports (Ibid).

Brand Associations

The brand association is the psychological awareness of the brand’s characteristics and its 
symbolic meaning (Keller, 1993). For example, this includes the brand image, or what the 
marketer promotes as the brand’s characteristics and the brand identity, or what the consumer 
perceives as the brand’s characteristics (Aaker, 2009). Brand association can be understood as 
one dimension of brand knowledge, along with brand awareness (Esch, et al., 2009). In the 
CBBE model, brand associations are based on performance, which is functional aspects of the 
brand and imagery, such as symbolic aspects of the brand (Keller, 1993). Brand associations 
are sometimes shared, but they can also be particular to the individual consumer and their 
personal experience of the brand (Atilgan, Aksoy & Akinci, 2005). What is important about the 
brand association is that it is what the consumer recognizes as being meaningful and important 
about the brand (Ibid).

Brand Trust
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The third dimension that influences CBBE is brand trust (Aaker, 1991). Brand trust can be 
defined as confidence of the consumer in the brand’s quality and other characteristics, such as 
social status and symbolic meaning (Aaker, 1991; Aaker, 2009). Brand trust is developed mainly 
through experience of the brand, as well as information from trusted sources (Delgado-Ballester 
& Muneura-Alemán, 2005). It is a higher level dimension of brand awareness or brand 
associations, since it implies that the consumer has had some previous experience with the 
brand (Ibid). Brand trust is associated with specific aspects of the brand’s claim, including its 
functional quality, suitability for the user’s needs and fulfillment of its social status claims 
(Garbarino & Johnson, 1999). To earn brand trust, the brand’s products need to fulfill the 
promises its marketing-base brand image promotes (Aaker, 1991). 

Brand Loyalty

Brand loyalty relates to the consumer’s actions regarding the brand and its products (Aaker, 
1991; Aaker, 2009). Brand loyalty includes two dimensions. Attitudinal loyalty is positive 
emotions, attitudes and actions toward the brand (Aaker, 2009). For example, recommendation 
behaviors and vocal support for the brand are outcomes of attitudinal loyalty. Behavioral loyalty 
relates to the actual purchase behaviors for the brand (Ibid). These can include repurchase 
behaviors, purchase of brand extensions or purchase of new products and/or services with the 
same brand, and willingness to pay a price premium for the brand (Ibid). Brand loyalty is highly 
important for brands for two reasons (Kapferer, 2008). The first reason is that it provides 
continued income flows from repeat customers. Perhaps more importantly, brand loyalty 
reinforces the social position and status of the brand and keeps it visible and symbolically 
meaningful (Ibid). In the CBBE model, brand loyalty is one of the outcomes of brand resonance 
(Keller, 1993; Keller, 2003). 

Perceived Quality

The final dimension of brand equity is perceived quality. Perceived quality can be defined as the 
customer’s perception that the product meets the functional, design, and other specifications 
that were promised by the marketer (Aaker, 1991). It can also be defined as “the customer’s 
judgment of the overall excellence, esteem or superiority of a brand (with respect to its intended 
purposes) relative to alternative brands” (Netemeyer, et al., 2004, p. 210). Perceived quality is a 
subjective perception that depends on the customer’s intended purpose for the brand as well as 
the brand landscape and availability of other brands. Perceived quality is one of the factors that 
are most commonly associated with CBBE outcomes, including emotional and attitudinal 
response and brand repurchase (Ibid). 

Country of Origin Image

The country of origin image (COO) can be defined as the set of perceptions and ideas 
consumers have about the country from which a product or brand is perceived to come (Dinnie,
2010). COO perceptions come from stereotypes as well as experience of brands and products. 
Most often, the COO image is associated with the brand’s heritage country, rather than the 
country of manufacture (Ibid). COO image can be favorable or unfavorable, and these 
attributes vary depending on the product category (Yasin, Noor & Mohamad, 2012). For 
example, a country could have a poor image for craftsmanship, but a strong image for 
technological advancement, which would influence different products in different ways (Ibid). 
The COO image is one of the factors that determines the consumer’s buying decision, although 
the role it plays may be different from category to category (Ibid). These authors state that COO 
image can influence the buying decision in several ways, including through social norms, 
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interest stimulation, establishment of salient information such as perceived quality, and 
emotional and affective processes like ethnocentrism (Ibid). 

A number of studies have examined the relationship between COO image and CBBE. These 
studies have generally found a strong relationship between COO image and some CBBE 
dimensions, especially brand awareness, brand association and brand loyalty (Ibid). However, 
these effects should not be overstated. A study on the international bag market found that the 
direct effects of CBBE factors discussed above were about three times as strong as the direct 
effects of COO image on purchase intention (Ashill & Sinha, 2004).

Country of Origin Image and Brand Equity 

In this study, COO image is considered as an indirect effect on brand equity, through the five 
dimensions of brand equity. These dimensions include brand awareness, brand association, 
brand trust, brand loyalty and perceived quality (Aaker, 1991; Aaker, 2009). In this section, 
studies are reviewed that explain the relationship between COO image and each of these 
dimensions. These empirical studies show that COO image influences each of the dimensions 
of CBBE, although the extent and directness of these relationships vary. 

Conceptual Framework and Hypothesis Development

The model was developed base on two main constructs, country of origin and customer-based 
brand equity, and their relationship with brand equity. The model focuses on whether both main 
factors, as mentioned above, do have influence on each brand equity dimension: brand 
awareness, brand association, brand trust, brand loyalty and perceived value.

Figure 3 Research Conceptual Framework

The relationship between country of origin and brand equity has been confirmed by many 
researchers (Khachaturian and Morganosky, 1990; Knight, 1990; Piron, 2000). It appears that 
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country of origin has a positive effect on customer decision-making through each dimension of 
brand equity (Fishbein & Ajzen, 1975). The study of wines in the UK and branded generic drugs 
showed COO image had a significant impact on brand awareness (Felzenstein, 2006; Sanyal, 
et al., 2011). These studies imply that the COO image of the wines made them more 
recognizable to consumers and considered to be of more consistent quality and appropriate 
price, and, as a result, consumer attitudinal and behavioral loyalty was affected (Felzenstein & 
Dinnie, 2006). The study of generic drugs also found that about 46% of variance in brand 
awareness was explained by variance in COO image (Sanyal & Datta, 2011) These provide 
convincing evidence that COO image has an impact on brand awareness, especially for specific 
product categories. Hence, the hypothesis below is proposed:

H1a: Country of origin image positively influences brand awareness.

Some research has confirmed that COO image affects brand association (Verlegh, Steenkamp 
& Meulenberg, 2005), but some has stated that COO image can have negative associations for 
the brand (Balabanis & Diamantopoulos, 2011). However, the study of wine showed that the 
more customers know about the brand, the less COO image affects BAS. Therefore, the 
following hypothesis is proposed:

H1b: Country of origin of image positively influences brand association.

In regards to previous studies, COO image influence on brand trust was dependent on the 
regional profile of the brand (Rosenbloom & Haefner, 2009). It may have a limited or localized 
impact, particularly since long-term experience with the brand will override COO image 
(Schuiling & Kapferer, 2004). However, some studies have concluded that COO image has 
some concrete characteristics to offer the consumer, such as fulfilling a need for uniqueness 
(Kumar, Lee & Kim, 2009). Thus, COO image can affect brand trust. So, the hypothesis below is 
proposed:

H1c: Country of origin of image positively influences brand trust.

From previous studies, it appeared that the influence of COO on brand loyalty is complicated. 
Many authors have shown that the effect on brand loyalty varied depending on COO and 
product (Pappu, Quester & Cooksey, 2006; Sanyal & Datta, 2011). Moreover, a study in 
Shanghai found that Chinese consumers showed attitudinal loyalty to Chinese brands (Kwok, 
Uncles & Huang, 2006). However, their actual purchase behavior showed behavioral loyalty to 
international and imported brands (Ibid). The authors argued that this mixed effect of COO 
image on brand loyalty could be related to information asymmetries. Overall, the influence of 
COO on brand loyalty is mixed. This means it may not be as consistent in the current study as 
other dimensions of brand equity. Hence, the hypothesis below is proposed: 

H1d: Country of origin of image positively influences brand loyalty.

Several authors have found a positive correlation between COO perceived quality and also 
state that COO could influence the consumer’s formation of buying intentions and CBBE 
(Amine, et al., 2005; Pappu, et al., 2006; Felzenstein & Dinnie, 2006). Thus, COO image can 
have a direct impact on the buying intention in cases where perceived quality is poor. However, 
as with brand associations, COO image impact on perceived quality was lessened when 
consumers knew more about the functional quality characteristics of the wine (Perrouty, et al., 
2006). Therefore, the hypothesis below is proposed:
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H1e: Country of origin of image positively influences perceived quality.

Several researchers found that brand equity positively affects customer-based brand equity 
(Yoo, et al., 2000; Pappu and Quester, 2006; Tong and Hawley, 2009). These studies 
concluded that brand equity related to customer-based brand equity, but fewer studies have 
focused on luxury handbags.However, brand awareness was an indirect factor on current 
purchases in this study (Esch, et al., 2006). The level of item contribution additionally impacts 
brand awareness and its impact on CBBE (Radder & Huang, 2008). High-involvement items are 
those that involve extensive subjective or monetary assets or have high social or symbolic 
meanings. Luxury bags would fall into this category. Radder and Huang (2008) showed that 
high-involvement products have stronger brand awareness than low-involvement products. 
Therefore, the following hypothesis is proposed:

H2a: Brand awareness significantly influences overall customer-based brand equity.

Brand association has been linked in a number of studies with CBBE. These studies 
consistently show that brand association influences the consumer’s decision to make a 
particular purchase decision, as well as other aspects of CBBE (Atilgan, et al, 2005; Aksoy, & 
Akinci, 2005; Tong & Hawley, 2009). The authors also mention that brand association had a 
direct influence on immediate purchase, which means that it is one of the factors involved in 
CBBE development (Atilgan, et al, 2005; Tong & Hawley, 2009; Huang & Sarigöllü, 2012). 
Hence, the hypothesis below is proposed:

H2b: Brand association significantly influences overall customer-based brand equity.

According to previous studies, brand trust has been shown to contribute to CBBE development 
in empirical studies. Most studies focus on the role of brand trust in behavioral and attitudinal 
loyalty and it is also found that brand trust contributes to brand loyalty (Delgado-Ballester & 
Muneura-Alemán, 2005). One study found that brand trust was one of the factors that promoted 
future purchases of a brand’s products (Esch, et al., 2006), while another study suggests that 
brand trust reduces the perceived risk of purchasing products from the brand and its extensions 
and indicated that brand trust mediated the relationship between perceived risk and behavioral 
loyalty (Matzler, Grabner-Kräuter & Bidmon, 2008). Hence, the hypothesis below is proposed:

H2c: Brand trust significantly influences overall customer-based brand equity.

A number of empirical studies have supported the importance of brand loyalty to CBBE. The 
authors also found that brand loyalty had a positive relationship with CBBE (Netemeyer, et al., 
2004; Anselmsson, et al., 2007; Tong & Hawley, 2009; Huang & Sarigöllü, 2012). A study on the 
Turkish beverage industry found that brand loyalty, along with brand awareness, brand 
association and perceived quality, was one of the predictors of CBBE (Huang & Sarigöllü, 
2012). Numerous studies in brand loyalty also found that willingness to pay a price premium 
was the simplest and most supported way to measure brand loyalty (Netemeyer, et al., 2004;
Anselmsson, et al., 2007; Tong & Hawley, 2009). Given the fact mentioned above, brand loyalty 
has a degree of influence on customer loyalty. Hence, the following hypothesis is proposed:

H2d: Brand loyalty significantly influences overall customer-based brand equity.

Perceived quality is one of the factors that most commonly associated with CBBE outcomes, 
including emotional and attitudinal response and brand repurchase (Netemeyer, et al., 2004).
Several studies have supported perceived quality as having a positive relation to CBBE with 
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relationship outcomes in terms of willingness to pay a premium and repurchase intention 
(Netemeyer, et al., 2004; Anselmsson, et al., 2007; Matzler, et al., 2008; Tong & Hawley, 2009; 
Huang, et al., 2012). These studies show that, although perceived quality is a higher level 
construct and more subjective than others, it has an effect on brand equity. Therefore, the 
hypothesis below is proposed:

H2e: Perceived quality significantly influences overall customer-based brand equity.

Methodology

The unit of analysis in this research is at the individual level. A structured questionnaire was 
collected from people whose age are between 18 and 40 year olds who have al test one luxury 
handbag. The age limitation was placed because there are generational differences in Thai 
consumers that could make a difference in how they approach brands. The limitation on luxury 
bag ownership was placed to make sure the participants had experience in this area of 

consumption.This is the equation , where Z is the confidence level’s critical 

value (Z = 1.95 for 95% confidence level), p is the proportion of the population that will select a 
choice (which has a default value of 0.5), and C is the confidence interval (0.05) (Godden, 

2004). This results in a sample size of . Convenience sampling 

was chosen for this research. Convenience sampling is a non-probabilistic approach, where 
participants are chosen based on their availability (Cargan, 2007). This is not statistically ideal. 
However, it could not be avoided for this research. This is because there is no central list or 
registry of the population. The researcher handed out questionnaires in upscale shopping 
centers in Bangkok and posted notices on Internet forums devoted to luxury bag ownership in 
Thailand. These were considered to be the best sources for the target population, since there is 
no central registry or list.

Measurement Model

Information regarding key constructs and their corresponding scales was obtained by searching 
the relevant literature; therefore, all constructs were measured using existing scales drawn from 
literature with some adjustments to the international context. Table 1 reports the sources of 
constructs and their corresponding Cronbach’s alpha scores. All constructs are considered 
reliable as all Cronbach’s alpha scores are above 0.70 as suggested by Nunnally (1961).
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Table 1 Sources of Constructs 

Constructs
No. of 
Items

Reliability Sources

Country of 
origin

6 0.82
Yaris, et al. 

(2014)

Brand 
awareness

4 0.78
Kumar, et al. 

(2013); Yaris, et 
al. (2014)

Brand 
association

3 0.76
Kumar, et al. 

(2013); 3Yaris, 
et al. (2014)

Brand trust 3 0.81
Kumar, et al. 

(2013)

Brand loyalty 3 0.85
Kumar, et al. 

(2013); Yaris, et 
al. (2014)

Perceived 
quality

3 0.77
Kumar, et al. 

(2013)

Customer-
based brand 

equity
3 0.74

Kumar, et al. 
(2013)

Results

The result shows that 88.6 % of respondents were female. Most respondents were aged around 
34-40 years and 39.7% worked for a private company. Out of 100, 33.5% of respondents had 
an income of 20,001 to 40,000 baht. The biggest reason for buying a luxury bag was personal 
preference; this can be calculated in percentage as 54.8%. Overall, 45.5 % of respondents were 
happy to spend under 40,000 baht for one luxury bag and the statistics show that 14.5% of 
respondents favored Louis Vuitton over other brands

Initial Analysis

Each of the items was first checked for skewness and kurtosis, and the presence of normality 
and outliers. In order to obtain a holistic picture of each of the variables across a small range of 
scores (1-7), histograms and box plots were deemed appropriate. The histograms and box plots 
were visually examined. Furthermore, an examination of another regression assumption of 
independent errors which requires no serial correlations between errors in regression model 
was necessary. Regarding the assumption of independent errors, the residuals should be
uncorrelated for any two observations in regression (Field, 2005). The Durbin-Watson test was 
used to assess this assumption. A test value close to 2 indicates that the residuals are 
uncorrelated (Field, 2005). The results of the regression analysis in Table 2 revealed that the 
Durbin-Watson statistics was close to 2.0, therefore, the assumption of independent errors was 
not violated.
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Hypothesis Testing Results

After data were gathered and analyzed, hypotheses needed to be tested in order to find the 
relationship between predictor variable and criterion variable. In this research, the predictor 
variable of hypothesis1 is COO and the criteria variables are BA BAS BT BL and PQ. For the 
second hypothesis, the predictor variables are BA BAS BT BL and PQ, the criterion variable is 
CBBE. Hypothesis testing will clarify whether customer-based brand equity and country of origin 
do influence consumer perception or not. Therefore, multiple regression and single regression 
are used in testing the hypotheses.

Table 2 Single Regression Results of Hypothesis 1

H: Independent 
Variable

Dependent 
Variable

t Sig

1.1

COO

BA .561 11.926 .000
1.2 BAS .557 11.809 .000
1.3 BT .435 8.513 .000
1.4 BL .343 6.434 .000
1.5 PQ .314 5.833 .000

According to Table 2, all dependent variables have been accepted. Firstly, hypothesis 1.1, COO 

s 1.3, COO 

.314, t=5.833 and p<0.05). To conclude, country of origin image positively affects all brand 
equity dimensions, especially for brand awareness.

Table 3 Multiple Regression Results of Hypothesis 2

H: Brand Equity 
Dimension

(Independent 
Variable)

Dependent 
Variable

t Sig VIF R2 Durbin-
Watson

2.1 BA

CBBE

-.092 -2.021 .044

1.719 .644 1.784
2.2 BAS .133 2.644 .009
2.3 BT -.077 -1.727 .085
2.4 BL .534 11.692 .000
2.5 PQ .360 7.687 .000

According to the table above, only one independent variable, BT, has been rejected. In 
hypothesis 2a, BA has p = -.092, t = -2.021 and p

and p < 0.05). Hypothesis 2d also produced the same results, BL significantly affects CBB
.534, t = 11.692 and p < 0.05) and hypothesis 2e, PQ, has been accepted

7.687 and p<0.05). On the other hand, hypothesis 2c, BT, has been rejected because it does not 
-.077, t = -1.727 and p <0.05). To conclude, brand 

loyalty is the most influential factor on customer-based brand equity. However, this analysis of 
brand equity dimensions - brand awareness, brand association, brand trust, brand loyalty and 
perceived quality - explains only 64.4% of the variation in CBBE.
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Discussion and Implications

In examining the effects of luxury bag brands’ country of origin image on different brand equity 
dimensions, it was found that consumers have brand awareness, brand association and brand 
trust in different ways. This is probably because consumers have different likes and, 
furthermore, each brand has its own identity, a special reliability that affects consumers’ feeling 
different experiences about different brands. According to a study by Felzenstein and Dinnie 
(2006), brand is the unique identity of a product, so if there is a variety of consumers in the 
market, then consumers have more brand loyalty in the product. Moreover, according to Sanyal 
and Datta (2011), the production of bags in different countries is the main factor in consumer 
product purchase. Especially, if the specific product will make the consumer feel they have 
something different to other brands.

In addition, a study exploring the effects of different brand equity dimensions on overall
customer-based luxury bag brand equity has shown that different brands are interested in brand 
awareness, brand association, brand loyalty and perceived quality, because if consumers are 
aware of the brand when they purchase the bags, they trust in the quality and standard of 
production without considering the price and they are willing to recommend others to use this 
brand’s bag. Companies should focus on brand equity that influences customer-based brand 
equity. According to this study, brand loyalty and perceived quality are factors that need to 
concern most, while brand trust does not need to be concerned at all. Hence, if consumers 
worldwide have confidence in their preferred luxury brand, then they will want to tell others that 
this brand is if high quality and worth purchasing (Rosenbloom & Haefner, 2009). Lastly, Atilgan, 
et al. (2005) suggested that brand identity made consumers proud of the product and had an 
impression on every purchasing occasion.

With regards to the study of the effect of luxury bag brand image on customer perception, it was 
found that no individual perception is the same. Each consumer has a different fancy. 
Therefore, luxury handbag brands should have a unique and distinctive style in order to create a 
good feeling and perception in consumers, which will encourage them to become loyal to the 
brand. However, luxury brands that are already distinctive also need to produce a greater 
variety of handbags, including designs, for increased consumption channels to customers. In 
contrast, luxury brands that still cannot find their own style or are still not considered as a 
distinctive brand should develop their brand equity and product in order to make consumers feel 
that the product is appropriate for the price they paid. Furthermore, luxury brand managers can 
use this research to adapt their strategies. They can use information from the analysis to focus 
on each dimension of brand equity that affects customers. However, they first need to 
understand their brand position and see what still needs focus. For example, some might need 
to focus on making customers aware of a product’s country of origin by adding a “made in ….” 
tag label to the product. 

Future Research

This study found that consumers demand high innovation and technology in the production of 
branded bags. Thus, manufacturers should bring about new innovation to the production 
process; in particular, the design of bags must be suited to the modern age that demands up-to-
date fashion. Moreover, companies should focus on strategies of brand loyalty in order to create 
customer loyalty to the brand. According to the findings of this study, country of origin image 
does affect brand equity, especially brand awareness. Thus, companies should provide 
information or focus on country of origin image in order to make customers understand and be 
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aware of the brand. Suggestions for future study: to study the factors or components that affect 
brand image in the production of beautiful branded bags in Thailand in order to understand the 
factors or components in administrating brand image, leading to management taking into 
account the procedure for the production of luxury goods.
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Modelling of Financial Strategy in Agricultural Company

Veronika Svatošová1

Abstract:
The financial strategy is considered to be a key factor of successful business in any 

scope of activity. However, the practice shows this issue is insufficient and is often confused 
with functioning accounting in any business area. It could be stated agricultural sector has its 
specifics that should be respected and influence the overall business including the financial 
management. Despite of the fact, the theoretical background indicates no comprehensive 
insight on financial strategy in agricultural companies. The previous own preliminary research 
realised among selected agricultural companies shows that no coherent strategical approach 
to managing finance was detected and short-term decision-making prevails. This could be 
caused by poor financial education of managers and owners and current unsatisfactory 
financial situation. Agricultural companies focus mainly on conservative insight with liquidity, 
low profitability and no strategy on capital structure was determined. Therefore, the paper 
deals with another detail analysis and evaluation of financial aspects in agricultural 
companies and tries to eliminate the identified shortcomings in the previous research.  The 
main aim of the paper is to propose a financial strategy model for agricultural companies that 
could optimize the financial aspects in management and its simulation in practice. The 
theoretical model is based on literature review focused on financial strategy and other 
aspects related to financial management. The main research methods used in this paper are: 
the selected methods of financial analysis and analysis of financial statements, modelling 
and simulation of the proposed model in practice with the help of Vensim program, 
experiment and case study that describes the current situation of a selected agricultural 
company. The theoretical proposed model illustrates the main aspects that should be 
involved in short-term and long-term decision-making process, main financial indicators, 
basic principles for optimizing the capital structure and determinants the influence the overall 
financial management and its specifics in agricultural companies. This model offers a 
comprehensive insight of the problem and could provide optimal solution in a certain 
business situation. Afterwards, the model is verified in case study, for which an agricultural 
company was selected. The case study has simulated specific situations for a selected 
agricultural company and a complete approach to the development and implementation of 
financial strategy with its specifics in agriculture. The case study has also revealed the main 
shortcomings in financial management of the selected agricultural company and the model 
offers the possibilities for its elimination. The results for one agricultural company cannot be 
generalised but provide the probable simulations for the particular determinants in examined 
area. 

Key words:
Financial management, financial strategy, agricultural company, modelling, simulation, 

financial strategy model, financial analysis

Introduction 
It could be stated the successful corporate and business strategy is based on successful 

functional strategies, such as marketing strategy, human resources strategy, production and 
manufacturing strategy, as well as financial strategy. However, the practice show that 

1 Department of Regional and Business Economics, Faculty of Regional Development and 
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corporate and business strategy are not with a certain functional strategy coherent. This fact 
could be the reason of the long-term stagnation and impossibility of companies to be 
expanded. The theory and practice show that strategic management is generally among 
company deeply underestimated Kantnerová, 2015).

The paper focuses on the importance and modelling the financial strategy in agricultural 
co
financial strategy together with managing the finance is one of the key factors to be 
expanded as the large company with position of the leader in the market. The problem in
practice is the fact that managing the finance is often confused with functioning accounting 
and no strategic approach is dedicated to the strategy on finance. This issue is managed on 
the operational or tactical level (see Blažková, 2007).

The main purpose of this paper is to propose the financial strategy model for agricultural 
companies that enables to provide comprehensive insight on managing the finance and 
offers the solution in decision-making process on a certain financial strategy with respecting 
the specifics of the agriculture area and to verify its validation in practice. It could be stated 
that business in agriculture could be different and specific due to seasonable factors, 
weather of production aspects that influence the overall company politics and strategy and 
that have to be involved in business management. This paper derives from the previous 
researches of the author that were firstly dedicated to an analysis of financial strategy level in 
agricultural companies. This research has found out that no comprehensive insight on setting 
up the financial strategy among selected agricultural companies is used and the observed 
companies manage the finance on the operational level and focus mainly on maximizing 
liquidity but low profitability. At the same time, no strategic approach on capital structure and 
managing the sources of financing was recorded. This research is going to be published on 
12th International Scientific Conference “European Financial Systems 2015”.

Based on the received results, the other research focused on theoretical approach to the 
financial strategy modelling was realized. This research aimed to propose the theoretical 
dynamic strategy model (in Vensim program) that could enable to simplify the decision-
making process in choosing a concrete financial strategy and that could observe the changes 
of selected variables of financial analysis and their impact on overall financial strategy during 
the time. The literature review about financial strategy and financial models is insufficient 
including professional articles or monographies, therefore this model had to be derived from 
the available information about financial management, financial decision-making and 
financial planning in general. This dynamic financial strategy model is waiting for its 
publishing in professional journal. This paper is based on this theoretically created financial 
strategy model that aims to verify the validity of this model on real agricultural company (with 
respecting the specifics of agriculture business) with the help modelling and simulation 
methods, experiment and case study. The part of this knowledge as literature review and 
description of the financial strategy model is used in this paper.

Theoretical Framework 
Based on studying the issue of managing the finance and its strategic approach, it could 

be stated that a theory is dedicated to financial strategy only little space. Therefore,
theoretical framework has to be based mainly on well-known knowledge about financial 
strategy by monographs and handbooks.

The financial strategy is defined as a relatively coherent and interconnected set of 
strategic financial objectives, criteria and rules that underlie such planning (Landa and Polák, 
2008). According to Bender and Ward (2012), financial strategy has two components: (1) the 
raising of funds needed by an organization in the most appropriate manner and (2) managing 
the employment of those funds within the organization, including the decision to reinvest or 
distribute any subsequent generated. The main purpose of setting up the financial strategy is 
to find the balance among controlling mechanisms, high company performance and 
minimizing the cost of financial operation to reach the effective management of all three 
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mentioned financial areas (Irwin, 2005). Financial strategy is understood as a form of 
functional strategy that meets to main corporate and business strategy of the company and is 
derived from the long-term period and closely relates to the investment activities. Financial 
strategy is then necessary to edit, update and manage on the basis of changes in the 
external financial environment and significantly affect the financial stability of the company 
and contribute to the growth and efficiency of the enterprise and maximization of its market 
value (Grasseová et al., 2010).

Three steps to set up a successful financial strategy are following (Mallete, 2006):

Establish appropriate financial capital structure, which a determination would be 
made of the magnitude of its cash surplus.

Understand whether a firm is undervalued or overvalued in the market, by examining 
investors’ expectations from growth, margins, investments and other financial 
measures.

Develop a financial strategy, to be proposed to the Board for approval, ensuring the 
company’s operations are sufficiently funded, that financial balance is achieved, and 
that its growing cash reserve is deployed appropriately. 

According to net working capital, three basic financing strategies are then distinguished 
to (R -108):

Aggressive financial strategy – in this case, net working capital was is negative. The 
part of long-term assets is financed by short-term resources. These situations occur 
in a period of rapid business growth, extensive investment or withhold payments to 
suppliers. 

A conservative financial strategy – a company that applies this financial strategy also 
uses the long-term sources of financing to finance seasonal fluctuations in current 
assets. Here, it is typical lax approach to inventory management and collection of its 
receivables or prompt payment of liabilities to suppliers. This may result in reducing 
the return on invested capital.

A balanced financial strategy – in this case, consistency between the maturity of 
financial sources with a lifetime of assets in the company is ensured.

, p. 12), the financial strategy is understood as strategic 
financial operations that ensure achieving strategic financial objectives of a specified period. 
Strategic financial operations include mainly investment decision-making and decision on 
long-term financing. These operations deal with the financial business activities in long-term 
period, they relate to capital-intensive operations, brings major changes in the financing of 
the company are associated with significant risks. Along with short-term operations, they 
make up the content of corporate financial manag , p. 13).

The main impacts on the financial strategy could be observed in internal and external 
constraints (Ogilvie, 2009, p. 22). The main argument is the issue of optimizing capital 
structure, in which a certain level of indebtedness creates the effect of tax shield and 
leverage. Against this statement is the fact that the increasing level of indebtedness causes 
higher risk of financial instability. Traditional theories declare that can be planned and 
managed to maximize of value of the company. On the other hand, the Miller-Modigliani 
model has proved that the capital structure is for a company marginal because it is 
determined mainly by real assets and investments decision-makings. Financial managers 
have to formulate a policy that balances the effect of these opposing features (external and 
internal constraints), (Ogilvie, 2009, p.22-23). 

Literature review (2010-2015) about financial condition and performances of agricultural 
companies is not dedicated to this issue. Aulová and Hlavsa (2013) explored the positive or 
negative effect of selected determinants (size of the business, profitability, tangibility, non-
debt tax shield, retained profits and liquidity) on the capital structure of businesses, 
expressed by way of three categories of indebtedness among the selected agricultural 
companies with the help of regression analysis. Details about financing from EU funds have 
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been recently provided among Czech agricultural companies (Homolka and Švecová, 2012). 
These findings said that differentiation of business activity, in the form of processing of raw 
materials, decreases dependency of the economic results on donations or subsidies. The 
research (Malá, 2011) was focused on the efficiency of organic agricultural companies 
compared with conventional agricultural companies. The research has confirmed the less 

identifies the key factors determining the efficiency of input use and the total factor 
productivity development. 

Another research (Venclová, Salková and
the employee performance in the selected agricultural companies. This research has 
confirmed that agricultural companies apply selected methods of employee appraisal. The 
research (Davidová and Latruffe, 2007) provides the first analysis of the relationship between 
farm financial structure and technical efficiency in Central and Eastern European farming 
during the transition to a market economy shows that corporate livestock farms are the most 

the agricultural companies indirectly with the focus on the evaluation production efficiency 
and its determinants of mixed crop and livestock farming among the EU regions. The 
Slovakian research (Adamišin and
can influence the reached economic performance of the subjects. This research found out 
business companies show a higher economic success evaluated through the selected 
economic indicators than cooperatives even with subsidies. The previous researches were 
focused on Czech or Slovakian agricultural companies and no relevant data or researches 
about financial conditions of agricultural companies in last five years were founded for other 
European Union countries. 

Materials and Methods (Methodology)
The main objective of the research is to verify the validity of theoretically proposed 

financial strategy model for a selected agricultural company that could enable to simplify the 
decision-making process in choosing the appropriate financial strategy. The main objective is 
fulfilled with the help of Vensim program, for which the modelling and simulation methods 
were used. The help of selected variables (liquidity, profitability, indebtedness, cost and 
capital efficiency) of financial analysis is used as well for construction financial strategy 
model. The main purpose of this model is to find theoretical and practical comprehensive 
insight on setting up a concrete financial strategy and impact of possible financial changes 
on overall financial strategy. Afterwards, the method of simulation is used. The other 
research method is studying of documents and relevant resources for building up the 
financial strategy model including the data from financial statements. The Vensim program 
can demonstrate values of dependent and independent variables, their changes in time and 
their impact of the desired results. At the end of research, the case study of selected 
agricultural company is used, in which the experiment is realized. The case study provides 
the financial analysis of the company during the observed time and proposal of financial 
strategy with the help financial strategy model. The experiment verifies the validity of the 
proposed model in practice.

Characteristics of Research Sample (Selected Company)

The selected agricultural company has been founded in ARES database (ARES, 2014). 
Main criteria for selecting the agricultural company is following: scope of the business activity 
according to CZ NACE: 0121 – growing of wine grapes and 11020 – production of wine from 
wine grapes, residence in the Czech Republic, legal form of organization: Limited Liability 
Company, size of the company such as the small and medium-sized enterprise (SME). The 
research sample derives from the last preliminary research that focused on strategic 
development determinants of SMEs (Svatošová, Svobodová, 2014).
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In the Czech Republic, the role of strategic management is underestimated. Large and 
multinational corporations use this concept in greater or lesser extent, but the strategic 
management is an important part of their business activities. For small and medium-sized 
companies, some weaknesses in this area are determined (Blažková, 2007, p. 12).

The absolute majority of companies on the market fall into the category of small and 
medium-sized enterprises. Micro, small and medium-sized entrepreneur is considered to be 
one that employs less than 250 employees and an annual turnover / income does not exceed 
EUR 50 million and its assets do not exceed EUR 43 million ( , 2013). Among small 
and medium-sized businesses represent over 99 % of European businesses, which generate 
about 70 % of all jobs and 60 % of EU GDP. They represent local capital, local ownership 
and are essential for the competitiveness of the European Union (Srpová and
p. 38). The share of small and medium-sized enterprises in the total number of active 
enterprises in the Czech Republic in 2012 is featured in the amount of 99.86 %. Value added 
of SMEs in the Czech Republic in 2012 amounted to 53.81 %, the share of gross domestic 
product amounted to more than 37 % ( , 2013).

Winery can be defined as the food industry, which is engaged in processing vine or wine 
grapes and the by-products of production. This sector continues to viticulture, which is a 
branch of agricultural production engaged in the cultivation of grape varieties, whether 
intended for direct consumption, the production of cider or wine. Currently, the world of wine 
market has been affected by the general trends towards the concentration of production and 
the emergence of large wine companies. Despite of this trend, a large number of small and 
medium-sized producers remains that ensure the preservation of regional particularities 
wines. At present, the Czech market counts on around 850 wine producers. This industry is 
made up of more small and medium-sized entrepreneurs. There is a large representation of 
small wineries, which distribute its products primarily locally. Although large companies 
determine trends in the wine sector, smaller producers use close contact with the customers,
allowing them to react flexibly to the current market situation. Large wine companies can 
apply higher competitive power, which can provide a lower price of inputs and they also have 
a better negotiating position for the distribution of their products. On the contrary, the benefits
for small companies can be seen in a larger proportion of human labour and raw material 
processing by traditional methods, which many consumers prefer. 

The Basis for Creating the Financial Strategy Model
This model derives from the basic principles of financial analysis that explores the 

profitability, liquidity and the cost and capital efficiency. Based on these basic criteria of 
financial analysis, the financial strategy model was created. For creating the financial 
strategy model, the selected variables of financial analysis were used (see Table 1) – i.e. 
ROE (Return on Equity) and ROA (Return on Assets) as a basic variables of profitability, 
total liquidity as a complex liquidity variable, long-term coverage (level of capitalization) and 
WACC (Weighted Average Capital of Cost) as a complex variable for cost and capital 
efficiency evaluation. The generally known formulas of the selected variables are given in 
Table 1. The main purpose for selecting these formulas is their comprehensive insight on the 
overall financial situation. Those variables also could provide a quality basis of financial 
strategy creation and evaluation.

The possible limitations of this model could be founded in setting the cost of equity (that 
is difficult to determine) and costs of debt in the variable WACC (Weighted Average Cost of 
Capital). The solution of this issue was inspired by dynamic WACC model that was created in 
Vensim program as well (Honková, 2012; Honková, 2013). The principle of dynamic WACC 
model is involved in financial strategy model (see Figure 1).

Cost of equity is usually set by several methods – CAPM model (Capital Asset Pricing 
Model) that is suitable only for companies trading on capital market, APM model (Arbitrage 
Pricing Model), dividend growth model or modular models (Dluhošová, 2006, p. 110). In case 
of dynamic financial strategy model, the modular model was selected, because is more 
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universal for companies that are not trading on capital market and for Czech companies. The 
method for setting up the cost of equity is determined according to this INFA methodology

; Dluhošová, 2006, p. 112). The costs of debts are in terms of financial 
strategy model set as the cost of bank credits – the formula is given in Table 1 (Dluhošová, 
2006, p. 109).

Table 1: Variables in Financial Strategy Model

Return on Equity 
(ROE)

Return on Assets 
(ROA)

Total Liquidity

Long-term 
Coverage

WACC (Weighted 
Average Cost of 
Capital)

Financial Strategy 
Model

Source: own work
Legend: ROE – Return on Equity, ROA – Return on Assets, EAT – Earnings after Taxation, WACC – Weighted 
Average Cost of Capital, RE – Cost of Equity, RD – Cost of Debts, t – Tax rate, E – Equity, D – Debts, C = E + D 
(Total Capital), RF – risk-free rate,  RB – business risk, RFS – risk premium of financial stability, RLA – risk premium 
of company size

Afterwards, the scoring evaluation for individual variables in financial strategy model was 
determined (see Table 2). Based on received values of individual variables, the set points on 
interval 1 – 5 are determined, where 5 means the excellent result and 1 means very bad 
result. The selected values and set points of individual variables are inspired in Kralicek 
Quick test – mainly the values of profitab 01, p. 125), the 
total liquidity is based on the source (Kislingerová, 2007, p. 368), the values of long-term 
coverage is based on these sources (Fotr et al.,
values of WACC is based on the practice (these values could be adapted to the business 
sector; the values in theoretical sources are not exactly determined).

Table 2: Evaluation of variables in financial strategy according to points (1 – 5)
Excellent 

(5)
Very good 

(4)
Good 

(3)
Bad 
(2)

Very bad  
(1)

ROE > 0.50 > 0.30 > 0.10 > 0.00 < 0.00
ROA > 0.15 > 0.12 > 0.08 > 0.00 < 0.00
Total liquidity > 1.80 > 1.50 > 1.00 > 0.80 < 0.80
Long-term 
coverage (level of 
capitalization)

> 1.1 > 1 > 0.98 > 0.95 < 0.95

WACC < 0.05 > 0.05 > 0.15 > 0.25 > 0.30
Source: own work

Final results of the financial strategy model are pointed as an arithmetic average of 
received points of set variables of profitability, liquidity and cost of capital (see Table 1,2, 3). 
Based on received total points (see Table 3), the final financial strategy is determined. When 
the model shows the highest points (4 – 5), the strategy of maximum profitability and 
progressive expansion is given, when the results are on interval 3 – 3.9, the strategy of 
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proportional profitability and liquidity is determined, when the results are on interval 2 – 2.9, 
the strategy of maximum liquidity should be selected and when the company reaches the 
critical values between 1 – 1.9, the crisis and rescue strategy should be used. A detail 
description of individual strategies is given in Table 3. The concrete financial strategies in 
terms of financial strategy model are inspired by these sources (R 012, p. 107-
108; Ži ).

Table 3: Received points and final results to concrete financial strategy
Evaluation 

According to 
Received Points

Type of 
Financial Strategy

Description of 
Financial Strategy

4 – 5
Strategy of 
maximum 

profitability

Aggressive strategy: maximizing the profitability, low 
or negative value of working capital, possibilities of 
high volume to long-term investments, potential of the 
company to be expanded and be progressive, the 
opportunity for absolute innovations

3 – 3.9

Strategy of 
proportional 

profitability and 
liquidity

Balanced strategy: reaching the reasonable value of 
working capital and acceptable profitability, the short-
term investments or long-term investments with lower 
volumes could be realised, the expansion of company 
is possible, but only moderate, not progressive

2 – 2.9
Strategy of 

maximum liquidity

Conservative strategy: high volume of working 
capital, low profitability, conservative approach to the 
managing the long-term investments (no long-term 
expanding the company, focusing on operational 
issues of the business)

1 – 1.9
Crisis and 

remediation
(rescue) strategy

Rescue strategy: the effort to be rescued from 
bankruptcy, bad values of financial analysis (liquidity, 
profitability, indebtedness, etc., i.e. no comprehensive 
financial strategy is in the company realised, change 
of corporate and business strategy, the change of 
company conception, production and business, 
looking for new sources and opportunities for rescue 
and redevelopment of the company

Source: own work

Description of Basic Financial Strategy Model

Based on the information above the financial strategy model without simulation in 
Vensim program was created (see Figure 2).  In this model, we can see direct links of 
dependent and independent selected variables that have direct impact on final results of 
financial strategy. The following Figure 1 shows a dependent tree of variables in financial 
strategy model.

Figure 1: Dependent tree of financial strategy model
Source: own in Vensim program
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Figure 2: Financial strategy model without simulation
Source: own in Vensim program

Results of the Research
This chapter characterizes the selected agricultural company in the form of case study, 

describes the position and strategy of the company and then its current financial situation in 
last three years (2011-2013). No updated financial information has been published by the 
company A yet. The information is drawn from the publicly known data (website and financial 
statements of the company) and personal interviews realised in previous preliminary 
research. The purpose of this research is with the help of experiment method to verify the 
validity of theoretically proposed financial strategy model and determine the concrete 
financial strategy of the company A during the observed time.

Characteristics of Agricultural Company (Case Study)

The agricultural company has been already the subject of previous research that was 
focused on strategic development determinants in agricultural companies (Svatošová, 
Svobodová, 2014). The selected company is not named because of the company’s wishes, 
therefore in this paper is labelled as company A. The reason for choosing the company A in 
this research is the detail information about this company received from previous interviews 
in last preliminary research with managers of the company and publicly known information. It 
also fulfils the set criteria as a representative of research sample.

The company A has been operating on the Czech market since 1997 (in the South 
Moravian Region) and was founded by two partners (each with a 50 % share). It focuses on 
the production and growing and making wine from grapes. It also buys grapes from major 
European producers. The company A achieves average annual turnover of around 400 to 
500 million CZK. The company A employs on average 50 people. In the years 2012 – 2013,
the investor has joined the company A, whereby it has increased the registered capital from
2.4 million CZK to 61.16 million CZK. The change in the company A has caused optimizing 
costs and increasing revenues, launching export to Slovakia, new distribution channels, 
expanding the portfolio of services and the sale of a tank of wine, vineyards into separate 
departments. The company A applies a progressive investment strategy, through which 
invests and expands its presence through the purchase of products from hundreds of 
hectares of vineyards and orchards, investment in automatic diatomaceous earth filters, 
pneumatic press for grapes, microfiltration or automatic crossflow filter. This causes that the
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company A is one of the largest importers of wine and grapes in the Czech Republic with a 
total production of about 260 million litres of wine. 

The company A has a wide range of customers, which are chain stores and networks, 
independent market, wine shops and wine companies and catering businesses. The 
company A belongs to the largest companies in the sector with a market share of more than 
25 %. Unlike other businesses, the company A focuses on strategic activities aimed at 
developing the company and its further expansion. A weak link in the company A is the 
absence of a competing product, inefficiency of corporate management, which consists of 
unclear communication, lack of participation and teamwork, as well as the absence of key 
personnel, especially in management and leadership positions. The previous preliminary 
research (Svatošová, Svobodová, 2014) showed that the company A applies the situational 
form of management, strategic thinking and orientation on expansion and customer 
satisfaction, which influence the financial strategy in the form of new own financial resources 
by foreign investor. In the future, the company A is planning to reparation of its areal and 
extension of storage capacity, to intensify the fair marketing and the extension of product 
portfolio by sect products.

Modelling the Financial Strategy in the Company A

The following the graph (see Figure 3, 4, 5) shows financial strategy model in Vensim 
program that is proposed for company A during the years 2011-2013. The links in this model 
means graphical expressions of individual variables. It derives from basic financial strategy 
model (see Figure 1), that simulates the concrete financial situation for the company A. The 
input data for creating the financial strategy model in the company A is given in Table 4 for 
the year 2011, 2012 a 2013. The year 2011 represents the period of the company A before 
entering the investor and increasing the registered capital in the company A. The year 2012 
means transformation process caused by entering the investor into the company A. The year 
2013 shows the results of financial statements after the entering the investor into the 
company A. 

The received data from financial statements show that the asset structure (fixed assets 
and current assets) has been increased by almost 45 % from 2011 to 2013. The registered 
capital has been increased by 2,448 % from 2011 to 2013, but the economic result (EAT) 
has been decreased by 28.5 % from 2011 to 2013. The company A also has started using 
the long-term bank credit for reparation and recovery of fixed assets and expansion of the 
whole company. These facts has caused decrease in ROE by 94 % (from the evaluation 5 to 
current evaluation 2) and in ROA by 46 % (from evaluation 4 to evaluation 2) in two years.
On the contrary, total liquidity has been increased by 79 % in two years (from evaluation 2 to 
current 4 points). On the other hand, it could be stated that the company A is deeply 
undercapitalized in all observed years (with the evaluation 1), but the level of capitalization 
has been increased by 433 % in two years. The WACC variable has been significantly 
strengthened by 68 % (from evaluation 4 to evaluation 5).

According to managers of the company A, the low profitability and long-term coverage 
was caused by disputation among shareholders, especially by the not serious and not ethic
negotiation of one of them, which caused the outflow the existing customers and decrease in 
quality of products and services. At the end of 2013, this partner has leaved the company A. 
The company A is trying to receive the trust again and to repair the mentioned problems.
This situation had a significant impact on corporate and business strategy as well as financial 
strategy of the company A.

These variables have determined the final financial strategy of the company A according 
to financial strategy model in Vensim program (see Table 4, Figure 3, 4, 5). Figure 3 shows 
the financial strategy model with simulation in 2011 for the company A. The results show that 
the company A uses the strategy of proportional profitability and liquidity (with evaluation 3.2 
points). The same situation (see Figure 4) is used in 2012 during the transformation process 
caused by entering the investor. In 2013 (see Figure 5), the company A has started using the 
strategy of maximum liquidity (due to dramatic decrease in ROE and ROA with evaluation 
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2.8). Afterwards, we can state that entering the investor into the company A has caused the 
change in financial strategy on maximum liquidity. According to declaration of managers, the 
company A is going to change the financial strategy on maximum profitability and expansion 
of the whole company A accordance with progressive investment strategy.

Table 4: Input data for creating the financial strategy model (for company A)
Issue/Year 2011 2012 2013

Assets 189,724 243,704 275,078
Accruals and deferrals (assets) 1,883 691 392
Fixed Assets 36,627 37,473 50,089
Current Assets 151,214 205,540 224,597
Inventories 92,502 103,450 92,192
Receivables 48,427 95,844 119,946
Short-term financial assets* 10,285 6,246 12,459
Equity 6,968 49,437 75,172
Registered capital 2,400 37,400 61,160
Funds 1,210 1,440 987
Retained earnings -1,313 3,128 9,685
Economic result (EAT) 4,671 7,469 3,340
Debts 182,406 193,091 199,906
Reserves 0 0 0
Long-term liabilities 10,367 15,686 5,490
Long-term bank credits 0 0 50,000
Short-term liabilities 157,310 163,985 133,350
Short-term bank credits 14,729 13,420 11,066
Accruals and deferrals (debts) 350 1,179 0
Cost of interests 2,445 3,989 2,596
t – tax rate 19 % 19 % 19 %
rf – risk-free rate** 3.79 % 2.31 % 2.26 %
rB – business risk** 3.00 % 2.03 % 3.00 %
rfs – risk premium of financial stability** 0 % 0 % 0 %
rLA – risk premium of company size** 5 % 5 % 0 %
rE – cost of equity 11.79 % 9.34 % 5.26 %
rD – cost of debts 13.45 % 24.08 % 3.44 %
ROE 0.67 (5) 0.15 (3) 0.04 (2)
ROA 0.13 (4) 0.19 (5) 0.07 (2)
total liquidity 0.87 (2) 1.16 (3) 1.56 (4)
long-term coverage 0.09 (1) 0.27 (1) 0.48 (1)
WACC 0.1093 (4) 0.1743 (3) 0.0346 (5)
Financial strategy 3.2 3 2.8

Type of the financial strategy 
in current year

Strategy of 
proportional 
profitability 
and liquidity

Strategy of 
proportional 
profitability 
and liquidity

Strategy of 
maximum 
liquidity

Source: own work with help of Vensim program (Note: the amounts are given in million CZK)

* including money and bank account

, Ministry of Industry and 
Trade of the Czech Republic
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Figure 3: Financial strategy model for the company A (simulation in 2011)
Source: own in Vensim program

Figure 4: Financial strategy model for the company A (simulation in 2012)
Source: own in Vensim program
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Figure 5: Financial strategy model for the company A (simulation in 2013)
Source: own in Vensim program

Discussion and Conclusion
This paper has provided the theoretical proposal of financial strategy model and its 

simulation in practice with the help of Vensim program. The purpose of this paper was to 
propose the financial strategy model in agricultural and verify the theoretical financial 
strategy in practice. This model was adapted on agriculture sector with help of business risk 
that determines the cost of equity and also cost of capital. The results of the research cannot 
be generalized, because it was applied on one agricultural company, which however, 
represents the set research sample of agricultural companies based on the selected criteria.
Nevertheless, the provided results could be served as the basis for other researches in the 
area examined.

The chosen agricultural company belongs to the largest companies in the observed 
sector and also has recorded during the year 2011-2013 the crucial changes that had a great 
impact on corporate and business strategy as well as financial strategy. Therefore this 
company and its financial strategy could be served as a right example for the experiment, 
which verifies the validity of theoretically proposed financial strategy model in practice. The 
company A showed that the significant changes in asset and capital structure have not only 
positive effects (as mentioned disputation of shareholders) that caused the changes in low 
profitability, outflow of the customers and other related problems. These results of the case 
study showed the proposed financial strategy model in Vensim program could be without 
serious doubt used in practice. The experiment showed that this model enables to observe 
the changes during the time and their impact on overall financial strategy.

It is also important to mention that the theoretically proposed model has its own 
limitations. Firstly, it is served for companies that are not trading on the capital market and for 
the Czech economy. The other limitation could be based on used methods for determination 
of cost of equity and cost of capital. The different methods could change the whole result of 
the model. The used variables in this model could be also the subject of other expert 
discussion and could be updated and adapted to the current situation or business sector. 
These variables should represent the variables that complexly evaluate the financial situation 
and provide a quality basis for setting up the financial strategy and simplify the financial 
decision-making process. The model could be generally used in all business sectors 
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including the agriculture sector with adaption of its specifics. The results of this case study 
will be served for other research activities in the area of financial modelling and evaluation of 
financial situation in agricultural sector.
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Direct and indirect funding of R&D and generosity of tax 
subsidy for R&D in selected EU countries 

Irena SZAROWSKÁ1 

Abstract:  
The aim of the paper is to investigate direct and indirect public funding tools for research 

and development (R&D) used in EU countries and generosity of tax subsidy for R&D. Basic 
source of data is Eurostat database, which is complemented by information from national 
statistical offices and OECD. Results suggest that governments combine direct public 
funding from both national and EU sources and indirect public funding. Direct support 
is implemented through public procurement in R&D, by providing grants, subsidies, loans 
and corporate financing. Indirect support has become more important. Within the EU, only 
Germany and Estonia currently do not have a tax policy aimed directly at stimulating 
innovation. Although tax incentives are common, they are heterogeneous and differ 
substantially across countries; most countries offer more than one type of instrument. R&D 
tax credits are the most popular type of incentive, followed by enhanced allowances and 
accelerated depreciation. Next, B-index (Warda, 2001) and tax subsidy rates were calculated 
with the aim to compare the generosity of tax incentives between countries. Results suggest 
that the most generous R&D tax incentives appear to be in Portugal, France and Spain. 
Countries also differentiate the level of generosity across firm types and offer more generous 
treatment for SMEs than for large firms. 

Key words:  
Research and development, direct funding, indirect funding, tax incentives, B-index  

Introduction  
Research and development (R&D) plays a key role in a creation of knowledge, products 

and technologies and its importance as a driver of long-term economic growth has long been 
recognised (Sollow, 1956, Köhler et al., 2012; OECD, 2012). Governments have three main 
instruments for financing research and development (own R&D, direct and indirect funding), 
each of which has advantages and disadvantages from the perspective of economic theory 
(David et al., 2000 or Guelec and van Pottelsberghe, 2003). Direct support is more focused 
on long-term research, while indirect instruments primarily support short-term applied 
research and increase incremental innovations (Westmore, 2013).  

The financial crisis obliged many governments to introduce tough fiscal consolidation 
measures, prioritizing other issues over R&D. In 2012 the share of public R&D expenditure in 
total government spending was lower than in 2007 for half of the EU member states (OECD, 
2012). The limited financial resources and urgency to balance expenditure on innovation 
against expenditure on other policies, force the governments to look for a different innovation 
policy with new instruments.  

The aim of the paper is to investigate direct and indirect public funding tools for R&D 
used in EU countries and generosity of tax subsidy for R&D. Basic source of data is Eurostat 
database, which is complemented by information from national statistical offices and OECD. 
The paper uses standard scientific methods, e.g. description, comparison, analysis, 
synthesis and it is organized as follows. Next chapter presents theoretical background and 
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a short literature review. Followed chapter introduces basic indicator for R&D comparison. 
Empirical part is focused on direct and indirect instruments for funding R&D used in the 
EU countries and presents also generosity of tax subsidy for R&D expenditures by profit 
scenario and firm size based on B-index analysis. 

Theoretical background   
The neoclassical growth model known as Solow-Swan model (1956) considers the long-

run economic growth. This model explains the economic growth with the capital 
accumulation, productivity, population growth and technological progress as the dominant 
drivers of economic growth. The model recognized the significance of the positive impact 
of technology on growth, but it is considered as exogenous. The basic assumption of the 
neoclassical model for the diminishing returns to scale of capital accumulation and 
exogenous technological progress, limits the strategy only to the measures that can improve 
productivity. The only way to accelerate growth is through the productivity. The model 
predicts convergence to a steady state. Output per capita in the steady state is determined 
by the saving rate. Accomplishing “steady-state” level of output and certain growth rate 
means that national savings rate must grow at a same rate as population growth. Policy 
measures like tax cuts and investment subsidies can affect a steady-state level of output, but 
not for a long-run.  

The development of endogenous growth theory has provided many new insights into 
the sources of economic growth. As Dzambaska (2013) points out, the essence of the new 
theory is that growth is a consequence of rational economic decisions. Companies expand 
resources on research and development to secure profitable innovations. Individuals invest 
in education to develop human capital and increase lifetime earnings. Governments increase 
growth by providing public inputs, encouraging foreign direct investments, and enhancing 
educational opportunities. Through the aggregation of these individual decisions the rate 
of growth becomes a variable of choice, and hence a variable that can be affected by the tax 
policies of governments. 

Svensson (2008) presents an overview of the economic literature on the relationships 
between R&D investments and economic growth. He discusses the advantages and 
disadvantages of different types of public funding of R&D and analyses what differentiates 
R&D from other forms of input and why spillover effects occur. He describes how publicly 
funded R&D affects private R&D theoretically and how R&D at universities can be transferred 
to business and industry. 

The empirical literature is often focus on studies that econometrically analyse the impact 
of R&D tax incentives on key policy goals of the instrument. Since a primary goal of R&D tax 
incentives is to raise R&D spending by enterprises, most studies look at input additionality, 
i.e. the change in private R&D expenditure that can be attributed to the tax incentive 
(Castellacci and Lie, 2015; Ientile and Mairesse, 2009). Some of studies were official 
evaluations commissioned by governments and conducted as part of policy implementation 
and monitoring activities while others originated from academic work based on publically 
available or dedicated survey data (Faria et al., 2011). The studies are typically based on 
firm-level panel data and either cover periods before and after the introduction of a tax 
incentive, or they analyse the effects of changes in the generosity of R&D tax incentives.  

Köhler et al. (2012) discuss results of 18 published papers and note that despite 

a growing number of studies on the impacts of R&D expenditure and tax incentives, our 
knowledge about the effectiveness of R&D expenditure and how a scheme should 
be designed to maximise its impacts remains limited. Most studies refer to programme 
effects that emerged in the 1980s and 1990s when they had been introduced rather recently 
and were run by a small number of countries only. Little is known about the effects 
of recently introduced or redesigned fiscal schemes, which often show different design 
features compared to older programmes. In addition, most empirical studies use data from 
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the manufacturing sector while analyses on the impacts for service firms are rare. In order 
to draw more reliable conclusions on the role of design features, more cross-country 
comparisons would be needed. Furthermore, existing results seem to be sensitive to the 
empirical approach used, the variation in results for the same country can be quite 
significant.  

Generally, governments finance R&D and innovation through a mix of direct and indirect 
instruments. Governments offer direct support through public procurement for R&D and 
a variety of grants, subsidies, loans or equity funding (individual instruments will be 
described in the next chapter). 

Indirect public funding is mostly realized as tax incentives and it is usually more neutral 
than direct support in terms of industry, region and firm characteristics, although this does 
not exclude some differentiation, most often by firm size (OECD, 2010). Tax incentives 
reduce the marginal cost of R&D and innovation spending. While direct subsidies are more 
targeted towards long-term research, R&D tax schemes are more likely to encourage short-
term applied research and boost incremental innovation rather than radical breakthroughs. 
Tax incentives applicable to different tax arrangements, including corporate and personal 
income taxes, are also widely used to encourage private investments in R&D and the 
exploitation of IP assets, to attract business angels and leverage early-stage finance, and 
to attract foreign talent or foreign multinationals. 

R&D indicators  
It is known that R&D is vital for the knowledge-based economies´ competitiveness in 

a globalized world and support of R&D and innovation is also a political measure. In line with 
Lisbon strategy and Europe 2020 targets, investment in European R&D should be raised 
to 3% of GDP but this target was not reached yet.  

Expenditure on R&D are regularly monitored by national statistical offices and 
periodically published by Eurostat. The system of R&D indicators is defined and used also 
for an international comparison. Basic definitions is possible to find in Frascati Manual 
(OECD, 2002). Next indicators are the most often used:  

· GERD (Gross domestic expenditure on R&D), 

· BERD (Business Enterprise Expenditure on R&D),  

· GOVERD (Government Expenditure on R&D), 

· HERD (Expenditure on R&D in Higher Education Sector),  

· GBAORD (Government Budget Appropriations and Outlays on R&D). 

Gross domestic expenditure on R&D (GERD) is total intramural expenditure on R&D 
performed on the national territory during a given period. GERD includes R&D performed 
within a country and funded from abroad but excludes payments for R&D performed abroad. 
GERD is constructed by adding together the intramural expenditures of the four performing 
sectors (business enterprise, government, private non-profit, higher education). 
The importance of the source of funding has been recognized in one of the Barcelona targets 
of the Lisbon agenda where it is said that the appropriate split for R&D is 1/3 financed by 
public funds and 2/3 by private. GERD is the basis of international comparisons of R&D 
expenditures. Pic. 1 shows total R&D expenditure (GERD) in the EU in 2013. Average EU-
28´s R&D expenditure was 2.02% GDP (Eurostat database and OECD, 2014).  
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Pic. 1 Total intramural R&D expenditure (GERD) in % GDP (2013) 

 
Business enterprise expenditure on R&D (BERD) covers R&D activities carried out in the 

business sector by performing firms and institutes, regardless of the origin of funding. While 
the government and higher education sectors also carry out R&D, industrial R&D is arguably 
most closely linked to the creation of new products and production techniques, as well as 
country's innovation efforts. The business enterprise sector includes: 

· All firms, organisations and institutions whose primary activity is the production 
of goods & services for sale to the general public at an economically significant price.  

· The private and not for profit institutions mainly serving them.  

Government budget appropriations or outlays on R&D (GBAORD) are all appropriations 
allocated to R&D in central government or federal budgets and therefore refer to budget 
provisions, not to actual expenditure. Provincial or state government should be included 
when its contribution is significant. Local government funds (i.e. those raised by local taxes) 
should be excluded. 

GBAORD include both current costs and capital expenditure and do not only cover 
government-financed R&D performed in government establishments, but also government-
financed R&D performed in the business enterprise, private non-profit and higher education 
sectors, as well as abroad. GBAORD data are covering all public budget spending related 
to R&D and are linked to policy issues by means of a classification by "objectives" or "goals. 
Programmes are allocated between socio-economic objectives on the basis of intentions 
at the time the funds are committed and not the actual content of the projects concerned. 
Tab. 1. Presents all combination of public funding modes. 

As Steen (2012) notes, project funding is defined as part of GBAORD which is allocated 
to a group or an individual to perform a R&D activity limited in scope, budget and time, 
normally on the basis of the submission of a project proposal describing the research 
activities to be done. Even the concept of project funding does not primarily rely on funds 
being allocated on competition between researchers or research groups, which is based on 
the submission of a research proposal, it may be used as a proxy measure on competitive 
funding. 
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Tab. 1 Public funding modes by key dimensions  
 GBAORD  

 National public 
funding to national 
performers 

National public 
funding to 
international 
performers 

International public 
funding to national 
performers  

 

Project funding 

National public 
project funding to 
national performers 

National public 
project funding to 
international 
performers 

International public 
project funding to 
national performers 

 

Institutional funding 

National public 
institutional funding 
to national 
performers 

National public 
institutional funding 
to international 
performers 

International public 
institutional funding 
to national 
performers 

 

Institutional funding is defined as part of GBAORD which is allocated to institutions with 
no direct selection of R&D project or programmes to be performed. Under this type 
of funding, it is the receiving institution that has discretion over the R&D projects that are 
to be performed, not the funding organisation.  

Pic. 2 shows a share of institutional funding on total GBAORD for a whole available 
dataset in the period 2008-2014. Ireland and Czech Republic are countries with the smallest 
institutional funding Ireland decreased institutional funding from 41.22% GBAORD in 2008 
to 33.28% GBAORD in 2013. Czech Republic also decreased a share of institutional funding 
from 51.36% GBAORD in 2009 to 45.49% GBAORD in 2014. These countries prefer project 
financing. One of the reasons can be seen in a fact that both countries meaningly participate 
on programmes financing from budget of the EU and these programmes are focused 
on direct projects. Opposite, France uses institutional funding for more than 92% GBAORD 
(Luxembourg and Portugal about 80% GBAORD). Development differs between countries 
due to their national preferences and R&D strategies because GBAORD are a way 
of measuring government support for research and development activities. 

 
Pic. 2 Share of institutional funding on total GBAORD (2008-2014) 

 

Financial instruments for funding R&D used in the European Union 

Direct public funding 

Current governments often combine direct public funding from both national and EU 
sources and indirect public funding with the aim to stimulate private R&D activity in order to 
enhance job creation and economic growth. Direct support can be implemented through 
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public procurement in research and development, by providing grants, subsidies, loans and 
corporate financing (OECD, 2014) as it is shown in Pic. 3.  

Grants and subsidies are most common funding instruments. They are used as seed 
funding for start-ups and innovative SMEs. Grants and subsidies are granted on 
a competitive basis and in some cases, on the basis of private co-funding. They are used 
on supply-side as discretionary instruments and no repayment is usually required. Germany 
applies this tool and it is known as Central Innovation Programme for SMEs.  

 
 

Pic. 3 Direct public funding of R&D 
 

Debt financing, such as loans for R&D projects (e.g. Novallia in Belgium, High-Tech 
Gründerfonds in Germany, Public Investment Bank in France, Microfinance Ireland, Slovene 
Enterprise Fund, British Business Bank (OECD, 2014)), repayable grants/advances or loans 
guarantees and risk-sharing mechanisms, is next current direct instrument. Risk-sharing 
mechanisms are widely used to provide lenders with insurance against the risk of default and 
improve firms’ access to credit. A loan guarantee implies that in the event of a loan default, 
the credit guarantee scheme will reimburse a pre-defined share of the outstanding loan to the 
lender (e.g. Mutual guarantee schemes Confidi in Italy or R&I Loans Services by European 
Commission (OECD, 2014)). 

New funding channels based on non-bank debt/equity funding is used in the United 
Kingdom. It is intended for innovative lending platforms and non-bank debt or equity funds. 

Mezzanine funding combines several financing instruments of varying degrees of risk 
and return that incorporate elements of debt and equity in a single investment vehicle. 
It should be used at later stage of firms' development. It is more suitable for SMEs with 
a strong cash position and a moderate growth profile. Examples of mezzanine funding 
are Guarantees for Mezzanine Investments in Austria, PROGRESS Programme in the Czech 
Republic or Industrifonden and Fouriertransform in Sweden. 

Venture capital funds and funds of funds are funds provided by institutional investors 
(banks, pensions funds, etc.) to be invested in firms at early to expansion stages. They tend 
to increasingly invest at later-less risky-stage. They are referred as patient capital, due to 
lengthy time span for exiting (10-12 years) and investor receives an equity stake.  

Business angels are complex instrument specialized on financing at start-up and early 
stage. They tends to invest in the form of groups and networks and provide financing, 
expertise, mentoring and network facilities.  

Public procurement for R&D and innovation create a demand for technologies 
or services that do not exist, or, target the purchase of R&D services (pre-commercial 
procurement of R&D). They provide early-stage financial support to high-risk innovative 
technology-based small firms with commercial promise. For example in France, a large share 
of public support for R&D is provided to firms in the defence industry to develop military 
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equipment and potentially civil applications. While governments retain the intellectual 
property (IP) of research results developed in the framework of public procurement 
programmes, the research results belong to R&D-performing firms under other funding 
schemes (Guellec and van Pottelsberghe, 2003). 

Finally, innovation vouchers are small lines of credit provided to SMEs to purchase 
services from public knowledge providers with a view to introducing innovations in their 
business operations. I tis possible to find them in Austria and Denmark. 

 

Indirect public funding 

Indirect support in recent years become more important to encourage investment in R&D 
and at least one form of stimulus R&D currently exists in 25 EU countries (Garnier et al., 
2014). Within the EU, only Germany and Estonia currently do not have a tax policy aimed 
directly at stimulating innovation. Although tax incentives are common, they are far from 
homogeneous and differ substantially across countries, with most countries offering more 
than one type of instrument. R&D tax credits are the most popular type of incentive, followed 
by enhanced allowances and accelerated depreciation. Tools also include reduction of social 
security contributions, exemption from customs duties, preferential loans, venture capital 
support, and advantageous lease of regional and central infrastructure (OECD, 2010, 2014). 

R&D tax incentives aim to encourage firms to perform R&D by reducing its costs. 
Compared with direct subsidies, R&D tax incentives allow firms to decide the nature and 
orientation of their R&D activities, on the assumption that the business sector is best placed 
to identify research areas that lead to business outcomes. R&D tax incentives are market-
friendly instruments that are by nature more neutral than direct support instruments. A variety 
of tax incentives for R&D and innovation apply to corporate income tax, payroll withholding 
taxes and social security contributions, personal income tax, value-added tax or other 
consumption, land and property taxes, etc. Tax breaks are granted on the basis 
of expenditures incurred for R&D activities (expenditure-based) or gains from innovative 
activities (income-based). Tab. 2 summarises expenditure-based and income-based tax 
arragements in the European Union countries. Table is based on tax incentives applied 
in 2014.  

Tab. 2 Tax incentives for R&D and innovation 

Tax arrangements Expenditure-based Income-based 

Corporate income tax 

Austria, Belgium, Czech Rep., 
Denmark, Finland, France, Greece, 

Hungary, Italy, Latvia, Poland, 
Portugal, Slovakia, Slovenia, Spain, 

United Kingdom 

Belgium, Greece, Hungary, 
Italy, Luxembourg, 

Netherlands, Poland, Spain, 
United Kingdom 

Payroll withholding and 
social security taxes 

Belgium, France, Hungary, 
Netherlands, Spain, Sweden  

Personal income tax Denmark, Hungary Denmark 

Value-added tax Poland 
 

Other taxes (e.g. land 
taxes) 

France, Italy, Portugal 
 

No tax arrangements Estonia, Germany 
 

 

Generosity of tax subsidy for R&D  

As OECD (2014) highlights, the diversity of national R&D tax arrangements makes 
cross-country comparisons difficult. In addition, the relative generosity and attractiveness of 
national R&D tax incentives depends not only on eligibility rules and design features, but also 
on the taxation system of a country, e.g. the level of corporate taxation, or on firms’ ability to 
claim and use incentives, such as their capacity to make a profit against which potential tax 
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relief on taxes can be applied or their human and financial capacity to administer claims for 
R&D tax incentives and incur the related costs. 

One way to compare the generosity of tax incentives between countries, while taking 
differences in corporate tax rates into account, is to calculate the B-index. Pic. 4 shows tax 
subsidy rates across EU countries, calculated in line with (1) as one minus the B-index 

 

1-Bindex=1-(1-u-c)/(1-u)=c/(1-u)        (1) 

 

where c is the rate of the tax credit and u is the corporate income tax rate (for details, 
see Warda, 2001). The B-index shows how much before-tax income is needed for a firm to 
break even on one euro of R&D costs. The tax subsidy rates are distinguished by firm size 
and profitability status. However, B-index does not take into account ceilings - it assumes a 
‘representative firm’ whose expenditure does not exceed the maximum allowed level of 
benefit. 

The most generous R&D tax incentives appear to be in Portugal, France and Spain. 
Countries differentiate the level of generosity across firm types. This is reflected in Pic. 4, 
where Portugal, France, the Netherlands and the United Kingdom offer a more generous 
treatment for SMEs than for large enterprises. SMEs that do not have profits enjoy the same 
level of tax generosity as profitable SMEs in France and the United Kingdom.  

 
Pic. 4 Tax subsidy rates for R&D expenditures by profit scenario and firm size (2013) 

  

Pic. 4 also presents a largesse of tax subsidy by profit scenario. In a profit-making 
scenario, Portugal and Spain provide the most generous tax mix for R&D. However, tax 
arrangements are more favourable for SMEs and young innovative firms in France, the 
Netherlands, Portugal and the United Kingdom where start-ups and small firms benefit from 
higher deduction rates. In France since 2004, new firms classified as young innovative firms 
(JEI) get large exemptions on corporate income tax and social security contributions. In a 
loss-making scenario, the tax subsidy rate on R&D expenditure is markedly lower for both 
large and small firms. The gap is particularly significant in Hungary, where R&D tax 
allowances do not include any carry-forward or refundable options.  
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Conclusions: 
The aim of the paper was to investigate direct and indirect public funding tools for R&D 

used in EU countries and generosity of tax subsidy for R&D. Results suggest that there is a 
trend to combine direct public funding from both national and EU sources and indirect public 
funding instruments. Governments offer direct support through public procurement for R&D 
and a variety of grants, subsidies, loans or equity funding. While direct subsidies are more 
targeted towards long-term research and growth, indirect funding and R&D tax schemes are 
more likely to encourage short-term applied research and boost incremental innovation.  

Due to limited financial resources, indirect support has become more important in recent 
years. Within the EU, only Germany and Estonia currently do not have a tax policy aimed 
directly at stimulating innovation. Tax incentives applicable to different tax arrangements, 
including primarily corporate and personal income taxes. Although tax incentives are 
common, they are heterogeneous and differ substantially across countries; most countries 
offer more than one type of instrument. R&D tax credits are the most popular type of 
incentive, followed by enhanced allowances and accelerated depreciation.  

A way to compare the largesse of tax incentives between countries, while taking 
differences in corporate tax rates into account, is to calculate the B-index (Warda, 2001) and 
tax subsidy rates. Results suggest that the most generous R&D tax incentives are in 
Portugal, France and Spain. Countries also differentiate the level of generosity across firm 
types and offer more generous treatment for SMEs than for large firms. 
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Investment profitability measurements and their 
application based on the results of a primary research 
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Abstract: 
Studying the profitability of investments is a key field in corporate finances. The 

significance of profitability measurements of the investments lies in the fact that they help 
avoid the failures arising from the financial difficulties of the investment projects, and 
companies have a better chance of dropping projects, which might result in losses. The goal 
of this study is to showcase the well-known methods (Net Present Value, Profitability Index, 
Payback Period, Internal Rate of Return) and their application based on the size and legal 
form of the corporations, which have been widely, taught during corporate finance courses 
following the results of a Hungarian study based on questionnaires. 

Key words: 
financial aspects of investment risks, investment-profitability,  

Introduction – Actuality of the topic 
The starting point of our research was to explore the underlying reasons of the economic 

crises. We have been looking constantly for the factors, which are behind the investment 
reasons; also they are connected to the economic crises by their effect and seriousness of 
nature. The crises came along with changes in several countries’ investment policy. The 
changing state environment, the transformed consumption’s preferences, the transformed 
credit market also had influence on the investment decisions of the enterprises. On 
Hungarian conditions research was made and according to the results in the years after the 
crises the profitability of the enterprises, ceteris paribus, induces a bigger prosperity to invest 
(Bereczk, 2014). 

The analysis of the investment habits is relevant not just because of the economical 
factor that is made by the investment decision, but it is important to pay attention to their 
direct and external effects. A big investment affects strongly the local labour market via the 
local social and economical situation (Lazányi, 2014). 

Our previous qualitative examination proved that the investment projects and the 
decision-makers of the investments are not that educated, so the lack of education and 
competence are significant, what is more, it is seen that the factors from the financial 
difficulties are causing the loss of the enterprises. That is why we think it is important to 
examine the Hungarian enterprises in this current publication. We have to take a look at the 
economic analysis methods that are applied during the decision making of the investment 
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projects. In our sample we examine the rate of the enterprises who know the investment 
efficiency calculations, together with their manpower, combination, company form and the 
domestic property rate. 

 

Literature background 

The corporate operation’s essential dynamic is the money and its substitutes, without all 
these things the system is not able to function as an enterprise. According to the company’s 
general business economics usage investment signify the totality of replacement of fixed 
capital stock and its expand, since fixed assets is a basic category of the business 
economics. Investment activities could belong to the fixed capital stock’s provision just like to 
the maintenance of performance. 

For the function of enterprises fixed capital stock is required, and in most cases it 
happen in the form of investments in Hungary, after buying and creating the fixed assets. 
After the installation of investments they become fixed assets, and later on it becomes 
necessary to renovate, expand and replace them. 

The causes of establishing enterprises are complex, for example it can be profit-making, 
satisfaction of demands, employment, local development etc., but they all required 
investment transaction whether to establish them or to operate them. The aim of the 
enterprises is not just the acquisition of asset, but also the growth of assets in the future and 
the enterprise value maximization as well. Profit is the source of future investments; the good 
yield prospects generate further increase in the enterprise’s present and expected value. The 
condition of capital investments is the profit-making potential, because only the good 
investments’ result could be rationalized. 

One of the decisive criteria of the enterprise’s value is the enterprise’ type (joint stock 
company, limited partnership, Ltd.) it therefore follows the fact that during the enterprise 
decision-making the ownership structure basically determines the exercise of the ownership 
rights. If we analyze a scale the ownership rights according to the type of enterprises, then 
from the fully acting enterprise direction, decision-making (in which the operation and the 
liquidation or the right of sale are also included) we arrive to the small shareholders‘ property 
rights (where effective voice is no longer exist). 

During the examination of investments it is worth thinking over all the reasons, and main 
causes that we need to consider during the examination. Many factors influence the 
investments, for example the state macroeconomic environment, the banks’ lending activity, 
the growth opportunities and prospects for the economy. The Hungarian economy has not 
got over totally the economic crisis, since the lending activity slightly started to increase in 
the last years, which can be linked to the credit program that was launched by the Hungarian 
National Bank (Balog - Nagy, 2014). 

It is well known about the Hungarian economy, that during the years before the crisis the 
Hungarian economy went through a forcing growth. If we analyze the classical four sectored 
basis elements of the macro equation [Y = C + I + G + (EX – IM)], then we can see it in the 
Hungarian data’s that the investments, the consumption and the governmental purchases 
were unnatural, since it was mainly realized by credits. Thus the GDP growth has only left 
one way after the crises, and this is the smarten (Lentner – Kolozsi – Tóth, 2010). The 
investments has slowed down because of the credits sources’ felt down, it had an effect on 
the Hungarian economy internal growth opportunities for years. 
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Figure 1.: Value of loans within and over the year (Billion HUF) 

Source: own compilation, based on the data of the Hungarian National Bank 

 

The enterprise structure and form influence the decision-makers’ say in the enterprise’s 
management. If the part of the ownership is small, then the business decisions are 
concentrated in the hands of management. It follows that corporate professionals’ readiness 
can show the future prospects for profit. The role of the financial management to increase the 
enterprise’s value by using the invested capital’s revenue-generating ability, by a method 
which could look after the needed sources, and divide them effectively in favor of strategic 
goals. 

The assessment of investments is the central topic of corporate finance’s specialized 
literature. The investment means deposition of money to realize the objective of an 
enterprise in the hope of the future profit. According to Chikán the investment can mean an 
enterprise’s financial placement, or it can mean the allocation of the sources within the 
enterprise in order to guarantee the necessary equipment’s for the operation. In case of 
external investment the enterprise invests the already existing money into the operation of 
another enterprise3 (Chikán, 2008). In this case the enterprise investment is capital market 
action, which depends on the conditions of capital market’s institution (monetary-, budgetary-
, foreign currency- and interest rate policy), and the capital and money market’s state. The 
globalization and the EU regulations improve the image; let’s just think of the factors of 
competency regulation, or the factor of exchange rate. Within the enterprise the allocation of 
capital means the deposit of the money into current assets to ensure the necessary 
resources that prove the operation. 

During the investments we have to be aware of temporal reference and risk’ issue, since 
the investment come before the formation of yield. The using of theory gives some help to 
the calculation of risk. The time reference, so the money-, time-, value, is calculated by the 
help of present value. The present value is the revenues’ and expenses’ size for the current 
date that is expected in the future, so in the different showing up times there are some 
values, which appear, and if we manage to discount them then we get the result. The 
discounted rate can be any investment’s expected yield (so the capital’s expected cost-
benefit victim). 

Theories based on the comparability of investments in the dimension of time and risk 
(Magni, 2015) : 

• The rule of the net present value. (Investments where the difference between the 
expected yields and the net present value of expenses is positive are worth to 
realize.) 

Or the  

                                                             
3
 For example: it invests its assets in another companies assets, thus becomes owner or increases its 

shares as a partial owner or provides credit, which can be used temporarily by the partner company and pays 
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• The rule of profitability ratio. (Investments where yields surpassing the opportunity 
cost are worth to realize).  

These two rules are applicable both internally in companies, or in the case of 
investments outside the company. According to Brealey – Myers (1993) the biggest 
difference between the application of the two theories is that the net present value rule treats 
the opportunity cost of the equity as a cost, and not only the costs of the so-called onerous 
inputs (such as the costs of the interest payments). 

In order to be able to compare the investment strategies of company investments, the 
capital budget is the element, which makes it possible to analyse the company's long-term 
investment opportunities, and the possibility to make a selection among them in harmony 
with the company's strategy. 

 

Investment profitability calculations 

Time as a factor plays an important role in the relations of investments and their 
financing (Oehmke, 2000), or the long and the short term. Investment and the financing is not 
separable, because the profitability of the investment depends also on the available and 
accessible financing opportunities. The investment is the commitment of the financial 
resources of the company for a definite purpose (the separation of any kind of company 
resource). According to Chikán we differentiate the investment periods based on the time of 
the return of the capital invested (Chikán, 2008).  

We consider long term investments the following: investment in tangible assets, in 
current assets permanently held, in the partial or full buyout of other companies, in long-term 
stocks, financial resources invested in goodwill (good reputation of the company). 

 

Short-term investments are the ones, which are in operational costs, the part of the 
current assets, which are temporarily held, money invested in mobile stocks. 

The determinate stock of short-term investments is always present in the life of a 
company, for whose financing requires continuous liquidity. According to Illés (2009.) the 
valuation of the company investments are usually made following the methods mentioned 
here: 

• Examination of payback time (it shows, how long it take for the investment to be 
worth it from the sum of annual yields). 

• Calculation of net present value (this is the discounted sum of the annual revenues 
and expenditure’s difference). 

• Internal rate of return (this is the discounted rate, beside this the dividend amount is 
zero.). 

 

Long term investments shows economic problems, as during the decision making the 
investment determines the production structure for a long time, so the change of this can be 
implemented by additional funds, thus the decision making risk’s minimization is essential. 
During the economic calculations some problems appear, these problems are based on the 
different dates, as in the different dates the economical quantities have to be compared to 
each other, such as the investment, the operation, and the revenues in different times. 

The specialized literature of business economics has two kinds of approach, the 
application of static and the dynamic methods. 

The composition of the sample 
Our Quantitative Research is based on the survey that was implemented between 2013 

and 2015. We were planning to involve around 500 enterprises in this sample; finally, we did 
manage to extend the survey to 491 enterprises. During the evaluation of the numerous 
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surveys it was realised that only 413 surveys were acceptable and properly done by the 
enterprises due to the execution of the survey. 

The research was accomplished by the help of a personally edited, pre-tested, 
standardised survey in which the respondents could give their answers in written form. The 
survey didn’t contain closed questions at all (closed questions: where the respondents could 
choose from the researcher’s given answers) the reason of this measure was to get an exact 
result and in this way we could avoid to affect their answers. What is more, we were careful 
not to use questions, which might reduce or discourage the respondents’ intentions to reply 
all the questions, and not to use questions which may hurt the respondents’ privacy We 
attempted to get answers to questions that have not been published yet either in the press or 
in the media or it was not fully analysed until now, thus we mainly dealt with the respondents’ 
answers that are based on the opinions and personal experiences. 

In this current study we analyse a portion of the survey, which is about the knowledge, 
and employment of the investment-profitability calculation.  

The survey was elaborated by the program of SPSS (Statistical Package for Social 
Sciences) 19.0 and by the program of Microsoft Office Excel 2007. The survey was spread to 
the respondents in online form, so we did not have to use any type of paper forms to get in 
touch with the enterprises, therefore applications offered by Google were applied. The 
sample’s combination is presented by the following figure. More than three-quarter of this 
figure contains the small enterprises which have less than 50 employees, according to its 
company form containing Ltd. (Limited Company- business structure used in Europe and 
Canada) the majority includes the domesticly-owed enterprises. 

 

   

   

Figure 2.: The composition of the sample according to manpower, organizational 

form and the ownership. Source: own research, 2013-2015, N = 413 

Results  
The investment-profitability calculation has a very important role in the economic 

science, thereby it is taught in several classes. By the implementation of the accurate 
calculation, and by the analyzation of the correct results, the enterprises have the possibility 
to screen the projects which lead to unfavourable results, hereby it enables the rational 
decision making (Brealey-Meyers, 1999; Szabó – Pálinkó, 2004). The majority of the 
enterprises which are represented in the sample adopt the previously mentioned method, 
since 257 enterprises, which is 62% of the enterprises know and adopt the learnt method. As 
it is mentioned above, most of the enterprises are small sized enterprises in the sample, 
which is a fairly good rate, compared to the expected result. In case  we add to this value the 
enterprises which are aware of, , but do not apply the calculations, then 74% of the total 
sample is the rate of those enterprises which are aware of the essence of this method. 
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Figure 3.: The awareness of the investment-profitability calculation. Source: own 

research, 2013-2015, N = 413  

 

Hereinafter, we analyze the enterprises’ answers which know and apply the calculation. 
So the enterprises that know and are aware of this calculation reflect the total combination of 
the sample. Having regard to the manpower, it is seen that there are more enterprises with 
less than 50 members; and there are more limited liability companies as well. In view of the 
enterprises that know and apply the calculations, there was a slight decrease in the rate of 
the totally domesticly owned enterprises. 

   

 

   

Figure 4.: The number of enterprises who know the investment-profitability 

calculations, based on the manpower, company form and the ownership. 

Source: own research, 2013-2015, N = 257 

 

According to the specialized literature, the profitability of investments can be 
distinguished into two different groups due to the divers methods (Illés, 2004). The first group 
is called static methods, which do not take into account the time factor, while the second 
group calculate with that, and it is called dynamic methods. Within these two groups there 
are several methods4, however during the present research we only measured the popularity 
of the best known and the most frequently taught, learned indicators. In the research the four 
most commonly used indicators were involved. 

                                                            
4
 Among the statical methods the cost-, benefits, and performance comparison are often used, what is more, 

the calculation of profitability-, return on capital-, payback period are well used as well. These methods are good 
for the easier projects’ rating, however in case of ignoring the time factor significant distortion could happen. 

Among the dynamic calculations the most common calculations are the net present value, profitability index, 
internal rate of return, plus equivalent method, which is the best known. These methods require more complex 
calculation, and precise planning, but thanks to the time factor it has a more precise result, than the statical 
methods have. 
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• Payback Period, PB 

• Net Present Value, NPV 

• Profitability Index, PI 

• Internal Rate of Return, IRR 

 

The figure below presents the enterprises that know and put into practise the indicators. 
Since, in the short-listed sample there are small and medium sized enterprises in a large 
number that is why it is expected that the simplified calculation methods are preferred to be 
used. 

 

 
Figure 5.: The use of investment-profitability calculation in the short-listed sample 

Source: own resarch, 2013- 2015, N= 257 

 

From the figure above, it is seen that in most cases the enterprises apply the payback 
period5. The calculation of the payback period is simple and fast, moreover it is easy to 
understand, that is why the decision maker quickly gets an answer for the question in which it 
is indicated that how long it takes for the project to commit the investor’s capital. All these 
clearly explain the priority of the method’s application. Among the dynamic indicators the 
profitability index, and the net present value appear approximately at the same place, 
although the profitability index is slightly more popular. Based on this a spectacular change 
can be realised (27,7% difference) between the static and dynamic methods, for the part of 
the static methods. 

The 49% of enterprises mentioned in the short-listed sample, use the method which 
shows the relative return on capital since it gives a more accurate image of the project, 
because the invested capital presents the yield of the project. In this way, not just the 
projects with the same funding requirements could be compared to each other but the 
enterprises with different initial capitals as well. The popularity of the net present value is 
less, since 46% of the enterprises use it. This method shows the absolute return on capital 
against the profitability index, therefore the priority of previous method is justified. The use of 
internal rate of return is used only by a few enterprises (8,2%). The method is overshadowed 

                                                             
5 During the calculation of the payback period the specialized literature identify three different types of 

calculation. The simple and the modified payback period do not consider the time factor that is why it belongs to 
the static calculation method. The discounted payback period derives from the discounted cash flow, the return of 
the expenditures is calculated from this, so it means it is also a kind of dynamic method. During the current 
research the simple payback time’s applicability was examined. 

2BG2&

+/G(& +BGH&

.:G*&
*G.&

G(&

.(G(&

+(G(&

B(G(&

*(G(&

:((G(&

:.(G(&

3I& 3J& K3L& "E@M!& JNN&

7$8&9<"& 9<"&

1006



because, the method’s calculation has difficulties and it is quite complex, even though it is 
the best decision to take, however the calculation is only possible by iteration that need 
capacity which is not guaranteed in case of the small and medium sized enterprises. 

Conclusions:  
In the economics of modern age, the economic growth has a key role. To obtain 

economic growth (according to the classical macro equation) investment, consumption, 
increasing value of governmental purchases, as well as foreign trade surplus are needed. 
The value of investments increase through the projects that is why it is a key step that the 
existing limited capital stock would be used on effective projects. Therefore it is very 
important that the investors know the methods in order to be able to evaluate from 
economical aspect the different versions of projects. Based on the results it is seen that the 
enterprises carry out simple calculations, since these are easily done and interpretable. 
However, the investments work for ages and they generate incomes and expenditures as 
well, which justifies the time factor into account. At the same time, to get the time factor, the 
interest rate is needed which is usually problematic to calculate. Entrepreneurs do not know 
how to calculate with it, thus they turn to the methods that do not require this kind of 
background calculation. All in all, the education system’s responsibility is clear. It is 
necessary to educate those types of managers and professionals who are able to calculate 
and interpret methods from business aspects in order to promote economic growth.  
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Chinese Foreign Policy towards the Dispute of Spratley 
Islands
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Abstract
This article gives an insight into the practices of the foreign affairs of the People`s 

Republic of China. It analyses Chinese official policies, and compares them with the 
knowledge gained from the research on a case study focused on the territorial dispute of 
Spratley Islands. The conflict in the South China Sea plays a very important role in the 
mutual relations between Chin and ASEAN countries. Both strategic and economic 
importance of the islands can escalate in one of the biggest conflicts on the global level.

Key words
China, ASEAN, Spratley Islands, foreign policy, dispute

Introduction and Methodology
Territorial disputes in South China Sea are becoming an important issue in the global 

environment. Upward trend of the incidents in last decades on the diplomatic and face-to-
face level inspired authors to analyse the topic and its context. Both strategic and economic 
importance of the islands can escalate in one of the biggest conflicts on the global scene. 
Thus appropriate research needs to be taken to help to understand and to prevent from 
conflict escalation. China plays significant role in the territorial disputes and can be 
characterized as biggest actor and claimant in the region. Position of the Chinese foreign 
affairs policy is crucial for other claimants in order to understand the situation over the 
disputes clearly. The principal objective of the thesis is to analyse the foreign affair policy of 
People`s Republic of China and compare it with the actual behaviour in the disputes of 
Spratly Islands. 

In terms of methodology, the case study will be used. Case study is an examination and 
detailed research of the specific case. Various sources of information can be used. They 
provide complexity of the context throughout offering of the wide range of data. Author of the 
work chose to conduct a research through the case study because of its complexity and 
possible usage of wide range of sources. Spratly Islands dispute is important in the global 
politics thus a lot of sources are provided from various sources like government agencies, 
University research institutes and media. Some of these sources can be biased so case 
study allows us to observe the problem from more points of view.
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China (PRC) Foreign Affairs Policy towards ASEAN
China developed strategic plan of good neighbourly relations and partnership with the 

border countries. This policy helps to prevent external threats from rising of the internal 
friction among the Chinese nation. China also adopted three policies to emphasize the non-
military aspects of its foreign policy: “Setting aside areas of disagreement with neighbouring
states, focusing on confidence-building measures to promote ties and engaging in economic 
integration and multilateral cooperation to address shared concerns” (Bergstein, 2010) From 
this statement we can consider that China tries to act peacefully and not promote its power 
through the war acts. Statement of the author is confirmed by other citation from US centre of 
strategic and International studies: “China also proclaimed its interests in the peaceful 
international environment to enable Beijing to focus its energies inward on its enormous 
internal challenges” (Bergstein, 2010).

Chinese foreign policy is based on so called “Five Principles of Peaceful Coexistence”. It 
contains the following points. Mutual respect for sovereignty and territorial integrity, mutual 
non-aggression, non-interference, equality and mutual benefit and peaceful coexistence. We 
can describe the meanings of these terms by phrases like good neighbourly relations and 
prevention of external problems from spilling into the country. This term is used to describe 
non-interference in internal affairs like in Taiwan and Tibet regions. Another term is called 
New Security Concept. It was unveiled in 1997 to reflect China aspiration for a new post-Cold 
war security order. In New Security Concept we can observe adherence of the five principles 
of peaceful coexistence and emphasis on mutually beneficial economic cooperation among 
states. Also bilateral strategic partnerships are important. This term of New Security concept 
marks new proactive Chinese approach to international affairs and offers alternative vision of 
international order. Another term is called peaceful rise or peaceful development: “Campaign 
to reassure the international community, and particularly neighbouring countries, of China`s 
rise will not be a zero-sum game” (Bergstein, 2010).

Association of South East Asian Nations (ASEAN) is the leading economic and political 
formation in Southeast Asia region containing Thailand, Indonesia, Malaysia, Brunei, 
Cambodia, Laos, Vietnam, Singapore, Philippines and Myanmar. We can understand on this 
relationship some of the Chinese changes in its foreign relations policy over the last 
decades. On this case China showed us significant change in a relationship. From the start 
they appeared to be rejecting and ignoring ASEAN group lately China completely changed 
the approach. China revealed new methods of economic cooperation, strategic partnership 
and multilateralism (Zhang, 2008, p.6). In next citation from the work of Dr. Zhang we can 
observe why the relationships with outer world were difficult for china before 1990s. “Until the 
early 1990s, China’s relationship with ASEAN was characterized by suspicion, difficulty and 
even hostility. To ASEAN countries, the memory of Beijing’s support of communist 
insurgency in Southeast Asia in the 1950s-60s still influenced their perceptions of China“ 
(Zhang, 2008).

Also the fights about the islands in the South Sea didn't bring much of cooperation 
among China and other ASEAN members who claimed that islands are theirs. The study 
case of Spratly Islands is going to be describes properly in the next sections of the work. 
Lately China understood its needs for the economic cooperation with the ASEAN and started 
to follow mutually beneficial economic relations with them. During the Asian economic crisis 
in 1997 China didn't devalue its currency thus 14 helped affected countries. This act helped 
to recognize China as a helpful partner. In 2001, China proposed to establish China-ASEAN 
free trade area until 2010. In 2002 they signed new framework agreement. (Zhang, 2008) As 
a result trade between ASEAN and China jumped from $8 Billion in 1991 to US $106 Billion 
in 2004. In 2005 ASEAN became the fourth biggest trade partner of China. In 1997 China 
introduced new security concept and promoted concept of equality, mutual benefits and 
cooperation (Zhang, 2008).
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Another important milestone in mutual relations was a declaration on the conduct of the 
parties in the South China Sea signed in 2002. China and ASEAN stated that they are going 
to solve disputes in the South China Sea peacefully (Zhang, 2008). China`s great relations 
with the ASEAN showed us the change in the foreign policy in last decades. Next author is 
going to describe the relationship with the other countries in the regions through the 
Shanghai Cooperation Organization (SCO). Shanghai Cooperation Organization sometimes 
called the Shanghai five consists of China, Uzbekistan, Russia, Tajikistan and Kyrgyzstan. 
SCO was established in 2001 in Shanghai to promote regional cooperation and confidence 
building (Zhang, 2008). First meeting of the SCO was in 1996 in Shanghai to start the 
discussions about lowering of the armed forces on the borders between the states. Another 
important fact is that India, Pakistan, Mongolia and Iran are also attending the summits as 
observers and some of them applied for the membership. (Zhang, 2008) China is playing 
main role in the SCO organization. Its development is attributed mainly to the Chinese 
diplomacy. SCO also helped sustain relationships with Russia. In 2001 they signed the treaty 
for good neighbourliness, friendship and cooperation (Zhang, 2008). In 2005 China and 
Russia promoted the harmonious world as a new world order.

Dispute of Spratley Islands

Economic and Strategic Importance of the Islands

Spratly Islands are group of over one hundred small islands and reefs located in 
between Vietnam and Philippines. They are spread in area of 410 000km2 in the South China 
Sea (CIA, 2007). The biggest of the islands is forming just about 0.36km2. Area of the Spratly 
Islands is known for its rich fishing areas, important strategic location among the important 
shipping routes and potential location of the natural resources like gas and oil (CIA, 2007). 
45 of the Islands are occupied by the states that are claiming the ownership over the islands: 
armed forces from China, Taiwan, Vietnam, Philippines and Malaysia (CIA, 2007). Brunei 
claims exclusive economic zone over area but is not claiming the Islands itself. China and 
Vietnam are claiming all of the Islands. Malaysia and Philippines are claiming only some of 
the islands (CIA, 2007). Spratly Islands plays important role in the international relationships 
and often causes armed conflicts between the actors. Amicable settlement of the dispute is 
crucial for the peaceful development in the South China Sea region (Bouchat, 2013, p. 79). 
In short China, Taiwan and Vietnam are claiming all of the Spratly Islands. Brunei is not 
claiming Islands but certain area around them. Malaysia and Philippines are claiming some 
of the Spratly Islands (BBC, 2015).
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Pic. 1 Spratley Islands (Ku, 2012)

The area needs to be explored in detail. Chinese expectations are over 17.7 billion 
barrels (Raman, 1999). Russians estimated over 10 billion barrels. Shanghai Institute for 
International Studies estimates 10 billion barrels. U.S Energy Information Administration is 
estimating over 11 billion barrels but for example Wood Mackenzie Energy consultants 
estimates only 2.5 billion barrels (EIA, 2013). Asia fast economic development is asking for 
new natural resources. Consumption of the region in 2008 was about 20% of global 
consumption and will be over 30% in 2035 (EIA, 2013). What more China wants to promote 
the usage of the natural gas as fuel. China determined goal to increase the total percentage 
of usage of natural gas from 3% to 10% until 2020. Spratly Islands area provides potential 
reserves of the natural gas so Chinese claims over the Islands are comprehendible. It is 
difficult to deeply explore the natural resources reserves because of the territorial disputes in 
the area. China now drills in the Pearl River delta and Qiongdongnan basin in South China 
Sea. For these purposes China is using three biggest oil companies: China National Offshore 
Oil Corporation (CNOOC), China National Petroleum Corporation (CNPC) and China 
Petroleum and Chemical Corporation (Sinopec). These companies are responsible for the 
drill development in the South China Sea. CNOOC built the CNOOC 981, 21 Chinese most 
advanced deep-water oil drilling platform that cost about $925 million (EIA, 2013).

Another important point in the strategic meaning of the Spratly Islands is their location. 
With the army basis on the Spratly Islands can be whole South China Sea easily controlled. 
Through the South China Sea flows 50% of the world’s commodities and over 30% of the 
world’s annual crude oil amount (EIA, 2013). We can consider the route one of the most 
important in the world and its interruption of any kind can easily influence the world’s 
economy. Over 14 million barrels of crude oil and over 6 trillion cubic feet of Liquid natural 
gas (LNC) are sailing through the South China Sea every day. In 2012 Japan increased the 
usage of the LNC because of the Fukushima power plant incident. We can predict that Japan 
is going to somehow try to lower the tensions in the South China Sea because cut off of the 
energy provided through this route can easily result into the failure of whole industry (EIA, 
2013).

History of the Dispute

China is defending its claims to Spratley Islands with the historical facts. Chinese 
historians state that they discovered Spratly Islands around 200BC. Around 111BC China 
started to control the islands and during this era Han dynasty geographers describes the 
Spratly Islands. 220AD East Han dynasty described Spratly Islands as a Nansha in Chinese 
and also monks built a monastery and settled on one of the Spratly Islands. 265-420AD Jin 
dynasty wrote an article in which they described the fish and corals from the South China 
Sea. In 789 Chinese dynasty Tang included Islands in its territory on the map. In 1121 Kublai 
Khan ruled the island during the Yuan dynasty. In 1211 are Spratly Islands written on the 
Chinese map. In 1405 minister of the Ming dynasty Cheng Ho mapped most of the Spratly 
Islands and created detailed map of the area (Spratlys, 2006). 

In 1530 first European Alvarez de Diegos spotted some small island on the way to 
Macau Area. 1606 Andreas de Pessora sailed to the Spratly Islands and also Spain claimed 
the islands as a part of Philippines. In 1710 Chinese Ching Dynasty built a temple on one of 
the Island and claimed another two islands. In 1735 pirates lived on the Islands and 22 
attacked trading ships. In 1791 Captain Henry Spratly arrived gave the Islands his name 
(Cahoon, 2015). In 1798 Britain built an observation tower on the biggest island Itu aba. In 
1802 Vietnam claimed the Islands as a Truong Sa, in translation the long islands. In 1885 
China again claimed the Islands. Two years later in France claimed the Spratly Islands as a 
part of Indochina. In 1893 Britain claimed a protectorate over the Islands. In The Treaty of 
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Paris, which ended the US-Spain war were Spratly Islands removed from the Philippines 
territory in article III. In April 1930 France occupied the Islands and China protested against 
the occupation. In 1938 island became part of the France Indo-china and later during the 
world war II Spratly Islands were annexed by Japan. Japan built a submarine base in the 
biggest island Itu Aba. After the World War II both China and Vietnam claimed the Spratly 
Islands. In 1947 China presented a map showing the details about the nine-dash line which 
is located hundreds mile south from the Hainan Island (BBC, 2015). 

In September 1951 Japan officially lost sovereignty over the Spratly Islands in the Treaty 
of San Francisco. After Vietnam was divided in 1954 communists North Vietnam started to 
support China and declared that Spratly islands are under the rule of China. In October 1956 
South Vietnam formally annexed the islands. In June 1956 Taiwan took the biggest island Itu 
Aba from Philippines. From 1961 to 1971 USA practiced a radar station on one of the 
islands. In July 1971 were Islands annexed by Philippines again. In May 1975 South Vietnam 
took islands from the North Vietnam. In 1978 China annexed six islands from the Vietnam. In 
June 1978 Philippines officially annexes the Islands. In December 1979 Malaysia joined the 
dispute and claimed that 12 of Spratly Islands are lying in newly developed continental shelf. 
In 1984 Brunei joined the dispute and create a new fishing zone that is involving part of the 
Spratly Islands area (Cahoon, 2015). In 1988 China-Vietnam skirmish occurred on 14th 
March when Chinese and Vietnamese ships collided at Johnson Reef in Spratly Islands. 
Vietnamese ships were sunken and over 70 sailors died. (Raman, 1999) As shown on the 
real footage Vietnamese soldiers were standing half in the water around the flag and 
Chinese shot them down with the machine guns from their ship (Stierlitz, 2009).

Development after the End of the Cold War

On February 1992 China officially declared Spratly Islands as China`s territory in The 
Law of the Territorial Sea and the Contiguous zone. China created this set of rules in order to 
establish borders and declare its dominance in mentioned waters. We can see it in citation 
from article number 2:“The territorial sea of the People's Republic of China is a belt of 
maritime area adjacent to the land territory and the internal waters of the People's Republic 
of China. The land territory of the People's Republic of China includes the mainland of the 
People's Republic of China and its offshore islands, Taiwan and all islands appertaining 
thereto including the Diaoyu Islands; the Penghu Islands; the Dongsha Islands; the Xisha 
Islands; the Zhongsha Islands and the Nansha Islands; as well as all the other islands that 
belong to the People's Republic of China” (Leehman, 2013, p. 2). Nansha Islands are Spratly 
Islands name in Chinese language.

One of the biggest confrontation happened at the end of January 1995 when Philippines 
captain declared that Chinese Army detained him for a week in his fishing boat near the 
Mischief reef (Raman, 1999). In February 1995 was Mischief reef claimed by Philippines 
occupied by the Chinese army. Mischief reef is part of the Spratly Islands located just 200 
kilometres from the Palawan Island. (Mayer, 1996) Eight Chinese ships raised Chinese flag 
on the Mischief Reef that was under control of the Philippines. One of the ships was armed 
(Mayer, 1996). USA, Europe and Asian countries were alarmed by this behaviour. Mutual 
defence treaty between the USA and Philippines caused excitement all over the world 
because in the case of war USA should protect the Philippines against the China. Philippines 
arrested 62 Chinese fishermen from this area and accused them from the violation of 
Philippines laws. Government also wanted to build seven lighthouses to define the claimed 
area from Philippines side (Mayer, 1996). Government also pushed the dispute into the 
International forums (Mayer, 1996).

We can clearly observe that China is feeling very strong in this region and that is using 
history arguments to prove the claims over the area. In March 1995 ASEAN meeting was 
held. They announced the statement: “[…] their serious concern over recent developments 
which affect peace and stability in the South China Sea” (Raman, 1999). Delegates from 
Philippines then went to Beijing for peace talks. But Chinese officials held their position and 
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stated that these newly built structures on the islands are just protection for the fishermen 
(Raman, 1999). In May 1995 situation escalated when Philippines ship wanted to check the 
structures built by China on the Mischief reef but two Chinese military ships stopped it. Also 
journalists were on Philippines ships to show to world that China is building fortifications on 
the reef not only the shelters (Raman, 1999). China threatened and protested against this 
visit from the Philippines government and stated that China wants to solve the dispute using 
the diplomatic talks. We can consider this as a proof that China is not following theirs 
strategy of non-interference and creating of the economic relationships with its neighbours in 
their foreign affair policy. 

In March 1995 also USA warned China from using any type of power on the Islands in 
the South China Sea and declared that is ready to protect the trading routes in this area. In 
August 1995 China and Philippines created the code of conduct on how to continue with 
discussions about the dispute. 25 (Raman, 1999) In 1998 Philippines arrested 20 Chinese 
fishermen on six boats. China immediately asked for the release of them but Philippines 
rejected it and decided to judge them from violation of the Philippines territory. In 2000 
Philippines showed photographs from the Mischief Reef proving that Chinese are building 
army structures on the reef. Philippines showed them to the foreign ministers of the ASEAN 
countries. Photographs showed four sites build by Chinese on the reef (Raman, 1999). In 
November 2002 members of ASEAN and China signed Declaration on the Conduct of parties 
in the South China Sea (ASEAN, 2014). In short this declaration should lead to the peaceful 
development in the area. Sides of the conflict made a commitment that they will build a
mechanism that will lower the tensions and prevent from start of an armed conflict again. In 
March 2005 China, Vietnam and Philippines signed contract that their national oil companies 
can do research in the area of Spratly Islands for the economic purposes (Raman, 1999).

In 2008 Taiwanese president Chen Shui-bian visited Spratly Islands as a first president 
from the claimants. He visited Island occupied by the Taiwanese called Taiping. President 
checked the landing strip built for the emergency purposes. This visit caused commotion 
among the claimants (Reuters, 2008). In March 2009 Philippines used new baseline laws. 
Laws clearly defined the maritime zones, which fulfilled the UNCLOS rules. Vietnam and 
China protested because Philippines renewed the claim over the Spratly Islands. We have to 
mention that Philippines only fulfilled the requirements from the UNCLOS (Garcia, 2009). In 
2011 China mobile expanded coverage of the Chinese mobile operators over the Spratly 
Islands to ensure the help for the fishermen and soldiers working on the Islands. We can see 
this act as next step in preparation for the occupation of entire area (Cellular News, 2011).

Conclusion
Spratly Islands even though theirs overall usable area is very small they are playing 

significant role in the surrounding states. This dispute forms serious problems in the area and 
bad handling of the territorial disputes can easily result into the armed conflict. What more 
armed conflict between the actors can result into the interference from the USA, they said 
they would protect the nautical routes in the South China Sea. Interference of the USA could 
escalate in to global conflict (Mayer, 1996.) From this and many reasons is necessary to take 
appropriate steps to ensure that these disputes are going to be solved on the diplomatic level 
through the ASEAN regional forum and other platforms for mutual cooperation. Chinese 
actual foreign affairs policy differs in many points from theirs official concept of harmonious 
world: Meaning peaceful development and harmonious society at home. The two case 
studies in the thesis are showing us the sharp behaviour of the China in the claimed waters, 
for example the 1988 clashes with the Vietnam where were over 60 Vietnamese soldiers 
executed in the water. During 1995 Mischief Reef saw accidents and numerous of skirmishes 
in the Senkaku/Diaoyu and Spratly Islands area (Raman, 1999).

The Spratly islands are very important due to their strategic location. Large amount of
trade that goes through the trading routes close to the disputed Spratly Islands causes 
involvement of actors even not from this region like the USA. (Mayer, 1996) In the Spratly 
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Islands we can find over 50 garrisons from the claiming states. (Bouchat, 2013) These 
garrisons reflect last decades of skirmishes between the claimants, most frequently between 
China and Vietnam (Raman, 1999). We can clearly see that this dispute is a complex issue 
with number of claimants. Dispute is resolvable by mutual cooperation. Suggestion of the 
author is establishing of the multinational company owned equally by all of the claimants. 
Profit from the oil and gas deposits should be distributed among the claimants equally. 
Establishing of this company should lower the tensions caused mostly by the economic 
questions. Prediction of oil and gas deposits differs but we can suggest that they are some in 
the area (Raman, 1999). Establishing of the company should slow down Chinese aggressive 
behaviour in the area driven mostly by the economic ambitions and thus lower the tensions in 
the area of Spratly Islands (Raman, 1999). By this act claimants could gain profit from the 
area equally and also nationalistic feelings in the countries could be prevented from 
explosion of riots like recently in Vietnam because no country would lose its face (Hodal, 
Kaiman, 2014). 

Malaysian assistant director of ASEAN Lye Liang Fook states that China is acting hard in 
the region and that it should follow theirs official foreign affairs policies of mutual respect and 
mutual benefiting or it should loose creditability in ASEAN (BBC, 2013). UN Convention on 
the Law of the Sea (UNCLOS) helped in jurisdiction determination in the area but it should 
more specify some of the points like for example the status of the features in the sea 
because some of them are just reefs and shoals and claimants are building from them the 
proper islands. (Chu Chun, 2015) UNCLOS defined Exclusive Economic Zones (EEZ), 
enclosed seas, sea boundaries, different statuses of the islands etc. but still left some place 
for speculations leading to other territorial disputes. Article 121 from the UNCLOS state that 
islands can provide EEZ and limit the continental shelves but only occupied islands do not 
grant these rights. But the clear definition of what is an island is missing. Problem is if the 
small rocks and reefs can be considered as Islands and later misused. We have to also take 
into the consideration role of the USA in the region. For the USA biggest concern is 
maintaining of the current trade route. Freedom of the sailing is important for the world 
economics (Bouchat, 2013). USA relations and mainly economic interests with China can 
help to sustain peace in the region.
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Abstract:
Increased turbulence in the economic context has forced strategy scholars and

practitioners to look for new guidelines for strategy design. Companies are required to
adapt faster than ever before. This paper examines the concept of adaptive advantage 
as such a new perspective and seeks to improve its understanding and application. 
The foundations is mapped out, highlighting its eclectic nature, which made a very
comprehensive revision of literature necessary. Adaptive advantage can be defined as
a way of working, allowing the firm to quickly detect changes, act fast upon them 
thanks to its internal configuration. It is found that it does offer a useful approach, since
it allows firms to increase their flexibility. A range of elements needs to be managed
simultaneously in order to conquer an adaptive advantage. Corporate culture
management is examined as an appropriate tool for its implementation and led to 
identifying an analogy between the elements of adaptive advantage and innovation 
culture.
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Introduction
A prominent feature of today’s economy is the consistence of fast change. Such a

rapidly shifting market requires flexible firms and a theoretical background to guide
managerial decision-making. In this respect, many strategy studies are following this 
development post-factum, not only attempting to forecast it by responding to that very
change but to create it. This approach is otherwise known as Adaptive Advantage
(Reeves, Deimler, Morieux, & Nicol, 2010).

Adaptive Advantage describes the combination of various factors, which result in 
the ability of the firm to adapt swiftly to a fast-changing environment. This approach
typifies the importance of superseding the static nature of the competitive advantage
concept and seeks a formulation of strategic behavior, which is more apt for the 
modern, flexible company. Choosing certain strategic actions may be seen to be too 
isolated and rigid (McGrath, 2013), in order to ensure successful survival. The very
creation of renewed competitive advantages and the ability to forecast change rely on 
certain special characteristics of the company so, in this way, the focus is no longer on
what the company does but on how the company is.

We can observe that business practitioners have started to use such an adaptive 
advantage approach for strategy formulation. Indeed, the renowned consulting firm
Boston Consulting Group (BCG) has included this concept in its perspectives on 
successful firm behavior (The Boston Consulting Group, 2015). In their recent
publication, Adaptive Advantage: Winning Strategies for Uncertain Times (Reeves, 
Deimler, Morieux, & Nicol, 2010), they explain in detail the different components of 
adaptive advantage. In their analysis of the five bases for adaptive advantage, they
consider several cases ranging from software companies, like Intuit Ltd. to large oil
firms like Royal Dutch Shell. They found that, in many cases, companies from any
industry are implementing practices to adapt faster and better to sudden changes in
their environment. Booz and Company (recently renamed to strategy&), another high-
ranking strategy consultancy, published in April 2013 an article under the title The 
Agility Factor (Williams, Worley, & Lawler III, 2013), in which superior profitability and
general performance are directly associated with accommodating business practices to
environmental change. The authors advance four routines for agility (Strategizing
Dynamically, Perceiving Environmental Change, Testing Responses and Implementing
Change (p.4)), which are expanded in their more recent publication (Christopher G.
Worley, 2014).

Scholars have also paid increasing attention to this concept, as we can see in
recent publications, such as Rita McGrath’s “The End of Competitive Advantage”
(2013) or Reeves and Deimler’s “Adaptability: The New Competitive Advantage“
(2011). The problems of fading competitive advantage and components of adaptive 
advantage are studied and to which we will refer in detail further on, after reviewing its 
foundations in prior theories.

Great attention has been paid to the importance of adaptability in firm success and
survival, by scrutinizing the different dimensions of the concept and their relation to firm
innovativeness (Tuominen, Rajala,  & Möller, 2004; Reeves & Mike Deimler,
Adaptability: The New Competitive Advantage, 2011; Reeves, Deimler, Morieux, & 
Nicol, 2010; McGrath, 2013; Hu, Blettner, & Bettis, 2011). In this article, an evolutionary
explanation is provided as to where the adaptive advantage concept originates,
considering how it evolved to our current understanding of competitive advantage.
There have been numerous revisions of strategic management theory, in which the
contributions of diverse streams have been examined (Porter M. E., The Contributions
of Industrial Organization to Strategic Management, 1981; Teece, Pisano, & Shuen,
1997; Rugman & Verbeke, 2002; Rindova & Kotha, 2001; McGrath, 2013) and this
article follows in line with this work, but attempts to further its parameters by updating 
these with the latest contribution and putting it in context.
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Adaptability
 

Organizational Ecology and the Evolutionary Perspective
 

When studying adaptability it is important to mention the evolutionary perspective
and the contributions of Nelson and Winter (1982) because these authors challenged 
orthodox economic theory in their seminal work “An Evolutionary Theory of Economic
Change”, which conceptualized evolutionary economics and organizational change. In
particular,  they  drew  attention  to  the,  neglected  issue  of  environmental  and 
organizational change by creating a connection between economic and management
theory, as we shall see.

This was significant because change had not been considered by economic theory
until after WWII. Even though economic theory had started to consider it, the focus was 
put on growth (growth theory) and economic theory remained at a macro-level, unable 
to explain trends like the increase in output per worker that had occurred during the late 
industrial  revolution.  Even though Schumpeter (1943)  had introduced the term
innovation in the production function as early as 1943, it failed to explain how it really 
affected differences in competitiveness. Innovation or technological change were used 
in the production function as place-holders for causes that couldn’t be explained. In
order to better understand innovation it was essential to examine the inner workings of 
the organization and this was where orthodox economics fell short. Indeed, as Nelson
and Winter pointed out “…the orthodox formulation offers no possibility of reconciling
analyses with what is known about the process of technological change at the 
microeconomic level.” (1982, p. 206).

Nonetheless by adopting the orthodox position as a parting point, the authors
clarify how the utility maximizing assumption does not hold when firms have to adjust to
unforeseen  changes.  This is because  managers  are unable  to plan for utility
maximization, which optimizes the conventional production function in the long term. 
Within a context of  great uncertainty, adaptive responses will be needed instead,
meaning that outdated policies are replaced by improved equivalents. In order to get 
closer to this reality, the authors use a typical production function and introduce 
elements of adaptation, such as search (referring to research and observation of the
environment) and innovation (experimentation and new product/service developments),
which are taken from evolutionary theory. This allowed them to construct a model in
which the influence of innovation on economic growth and productivity, among other
factors, becomes clearer. Therein, this shifts the focus from a broad, and what can be
interpreted as limited, economic perspective to a firm-level perspective in order to
better understand adaptive behavior. The black box is opened.

We can therefore see a fundamental contribution in building a rigorous economic
model that responds to orthodox economic demands but explains economic growth,
considering firms’ innovation activities. This established an important relationship 
between, on the one hand, strategy and businesses intentional actions, and on the 
other, economic growth. For this reason, the elements of search and innovation 
reappear as key components to adaptive advantage.

The issue of change in organizations is then further advanced to become
organizational transformation theory. Here we find the advocates  of gradual 
transformation (Miller, Friesen, & Mintzberg, 1984; Cyert & March, 1963) and of 
revolutionary transformation or punctuated equilibrium theory (Romanelli & Tushman,
1985; 1994; Gersick, 1991). The first group of authors argues that organizational
transformation happens by small changes undertaken by the different business units in
response to variations in their immediate environment (e.g.: adjusting the product
range or prices to shifts in local demand). This would mean that a number of these
incremental, decentralized changes would eventually add up to broader organizational 
change (Miller, Friesen, & Mintzberg, 1984).
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On the other hand, punctuated equilibrium theory understands organizational
transformation as a succession of revolutionary changes carried out during short
periods of time, which involve the whole organization. These short bursts of disruption 
are embedded  in longer periods  of stability  (equilibrium).  The subunits  of the 
organization are seen as interdependent and connected to the outside stakeholders, 
such as buyers, suppliers, financial backers, etc. (Romanelli & Tushman, 1985). On the 
downside, this interdependence can also act negatively towards organizational change, 
since the established system of power and relationships is tried to be perpetuated by 
managers.

Trying find out which school describes change processes better, Tushman and
Romanelli (1994) studied 25 computer firms over a three-year period, through which 
they were able to confirm that punctuated equilibrium describes reality of organizational
transformation much better than the non-revolutionary approach. They also showed
that small organizational changes do not accumulate to produce incremental changes 
at the global organizational level. We therefore understand that two important 
contributions to understanding adaptability can be taken from punctuated equilibrium
theory, which are:

1. Organizations suffer transformations in short bursts, affecting the whole
organization.

2. Organizational subunits are interconnected and influenced by their environment.

As we see, prior ideas are confirmed. Resulting from these two points it can be
concluded that adaptive organizations consider change as a global phenomenon (that 
needs to be managed as such) and are able to integrate all organizational sub-units in
the process, whilst remaining open to external stimulations. Before continuing the study
of internal processes in order to understand adaptive capabilities, an intermediate level
of analysis of the firm, lying in between the economic conditions and strategic
management, needs to be examined.

 

Corporate Demography
 

If we consider companies as living, evolving organizations it is only logical examine 
their social environment in order to better understand them. Just as the social context 
of a person must be studied in order to understand the evolution of the individual, a
company’s immediate context must also be considered to obtain a reflection of its
operation. And it is here that corporate demography (CD) is of great help.

The seminal work of Carroll and Hannan (1999) describes the field of CD as 
applying demographic studies to the study of corporations, analyzing their birth
(creation), development (growth, diversification, adaptation) and death (decline and
closure). It gives reasons for certain events that rely on a broader perspective than 
management science, whilst remaining more detailed than economic theory. Company
populations, which are grouped by sector or region, are studied, and an analysis is
provided on a meso-level - in between managerial and economic sciences.

CD studies the reasons for diversity in firm populations and the evolution of large
communities of firms. Instead of looking at the inner workings of organizations as
stand-alone entities or the conditions set by the environmental forces, CD explains 
companies’ actions through the conditions set by the development of industries and the 
firms’ life cycles. Human or “internal demography” is only taken into account when 
considering the founders’ and managers’ role in the organization. Demographic
composition of the corporate population, such as number of firms, age structure,
relative size, growth and mortality rates and migration are used to explain phenomena 
commonly addressed from other points of view. For instance, the number of firms and 
their relative size, disregarding the homogeneity of their products, could explain the
degree of rivalry within a given industry. Even though one could be tempted to 
categorize CD in the EBV, CD is different in its focus and even reaches contrary
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results, which becomes clear when compared to Porter’s Five Forces analysis (Carroll
& Hannan, 1999, p. 7). Even though its perspective lies above the firm-level, at which 
strategy studies operate, it serves as a valuable link between what goes on inside the 
organization and its effects on the wider environment and (or even more so) vice versa. 
It explains the actions taken by a company based on what its immediate community is 
doing and suffering. In this sense, adaptive behavior would be understood as a
reaction to a particular set of external conditions.

CD’s importance in the study of corporate adaptability stems from its task of 
measuring and analyzing firm heterogeneity (Carroll & Hannan, 2000). It considers
adaptability to be uncommon amongst firms, arguing instead that firms are renewed in
the sense of new firm creation and destruction of old ones rather than adaptation of 
incumbent organizations. From a CD perspective, the greater the diversity of firms in a
particular environment, the higher the chances of survival (Carroll & Hannan, 2000, p.
152). This means that diverse systems are more likely to survive disruption than
homogenous ones. The authors argue that the more realistic and ampler perspective
CD provides, is more suitable for times of instability than strategy studies’ normative
approach. CD remains diagnostical and points out what actually worked and which
policies failed in particular circumstances, instead of prescribing universal solutions.

This might be the most valuable lesson, which can be taken from CD for the 
understanding of the adaptive advantage. By definition, adaptive advantage is applied 
in very diverse and fast changing contexts, making it extremely hard to find one set of
recommendations suitable for all companies  and any situation. It seems more 
reasonable to think of a set of values that will lead to diverse actions in different
corporations and contexts, but establish a base condition for better adaptability. 
Establishing a rigid set of rules to follow seems ill advised for firms seeking flexibility
and  adaptive  advantage.  One  possible  recommendation  could  be  to build  on 
experience and use a set of indicators in order to identify changes early and seek fast
internal response. This ability to respond depends greatly on how the managers and
employees behave and the firm’s processes are organized.

 

Complexity-based thinking
 

After studying the economic (macro) perspective, the demographic (meso) and the
firm-level (micro), it seems suitable to examine the decision making process. In order to
do so, the mental process of the managers responsible for strategic planning will be 
considered to learn which lessons can be learned for better adaptability.

As previously discussed, in a context of fast change, interconnectedness and great
complexity it is hard to maintain a form of strategy making based on rigorous analysis
of the business environment, a detailed design of strategic options that lead to strategy 
implementation. Gavetti, Levinthal and Rivkin (2005) explain how the cognitive and
time constraints of managers make an analogy-based approach much more suitable
for this context, as opposed to one which evolves around a profound planning and
execution-by-plan. Drawing on past experience, distilling important lessons and 
applying policies that worked in the past, allows business leaders to take more dynamic
action. While the authors point out that this is actually how many managers tackle 
today’s  problems,  the literature  remains  limited.  Based  on Cyert  and  March’s
behavioral perspective (1963) and following the lead of evolutionary scholars Nelson 
and Winter (1982), it is possible to reason by analogy as a way of explaining how
strategic processes in hypercompetitive environments are more likely to be successful
if built step by step rather than by falling back on large studies and broad guidelines.
We can see an example in the way many managers successfully apply processes from
industries they worked in earlier in their career to their new positions.   Gavetti, 
Levinthal and Rivkin (2005)  use the cases of Merill Lynch’s approach to brokerage 
based on its co-founder’s experience in supermarkets or Lycos’ organization when
entering the media industry based on the observation of this very industry.
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Nevertheless, analogy still needs to follow a set of rules in order to be successful, 

 

leading otherwise to great failure. Such is the case when the key elements of the
situations that are compared are misinterpreted. From a cognitive perspective on 
strategic planning, analogies are a good procedure to confront the type of fast-paced 
environment of the current business world. This falls in sync with elements of adaptive
advantage addressing knowledge management, used in organizational learning. Here, 
organizations are advised to draw on past experience for developments, which lead to
creating analogies with past success. Redesigning the whole strategy would be much 
too slow and rigid, compared to adjusting to new situations in a modular fashion, which
is highlighted in Gavetti, Levinthal and Rivkin’s (2005) study of several cases of
successful strategy-making by analogy

The cognitive approach adds analogy to incremental strategy development 
(Lindblom, 1959), which explained strategy as a path-dependent process based on
existing resource endowment and past experiences. Whilst analogy is present in the 
short-term comparisons carried out in incremental strategy formulation, it has similar
potential to evaluate previous situations experienced by managers or by the 
organization. It makes sense that an adaptive advantage should draw on both short-
term experiences and those that lye further back in the history of the company. The
former experiences would remain in the perception and memory of the employees and
managers, while the latter would be found in the long-term memory of the corporation:
its corporate culture. Meaningful events create an impact on how a firm operates and
on the perception of its context. Important actions carried out in the past survive as 
success stories and the people involved are idolised as role models. The value
structure of the organization is altered, introducing the lessons as shared values 
(Schein, 1992). This is why early events in organizational long-term memory (or sub-
consciousness) are present. Adaptability is conditioned by the short-term capacity to 
react (making adjustments of the organization in terms of practices, activities, new 
routines and structure) and rely on the fundamental identity of the organization found in
its corporate culture. It is thought that thereafter the values guiding the employee’s and
manager’s actions condition their adaptive capability.

 

 

Adaptive Advantage
As seen, adaptability addresses the organization - environment relationship and 

the achievement of fit between an organization’s external environment and its internal
organizational structure, rooted in the environment-based view and dynamic
capabilities theory (Burns & Stalker, 1961). The dimensions that describe and measure
adaptability differ substantially in the literature. As means of a brief description, 
adaptability is the organization´s capacity to engage in internal change in response to 
external conditions (Denison & Mishra, 1995). According to other strategic theorists, 
adaptability is the ability to adjust to changes in the external environment in order to
maintain organizational viability (Child, 1972; Miles, Snow, Meyer, & Coleman, 1978). 
Further examples are present in the detailed descriptions of Angle and Perry`s (1981)
work, who propose that adaptability resides in different abilities: the ability to anticipate 
problems, to keep up with changes and consider new ways of doing things, the ability
to adjust to changes quickly and the ability to cope with crises.

Studies show that highly internally-focused and integrated organizations may have
difficulties adapting to external market demands (Lawrence & Lorsch, 1967), which
confirms the importance of external vigilance and creation internal change. Several 
authors highlight the importance of organizational learning in this process (Argirys &
Schön, 1978; Fey & Denison, 2003; Nadler, 1998; Senge, 1997), explaining that the 
swift integration of external information into organizational practices means faster
adaptation and the need to learn is a requirement for the ability to adapt (Dodgson 
(1993). Following the same reasoning, Orton and Weick (1990) state that adaptability
implies assimilation and accommodation of change, hence the importance of change
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management in this process. All of this highlights the eclectic and inclusive nature of 

 

adaptability.

But this form of learning is often not enough. Staber and Sydow (2002) explain that 
organizations with an adaptive capacity can “…learn faster than the rate of change 
under the conditions that require dismantling old routines and creating new ones.”
(págs. 410-411), are prepared to experiment with new designs and can identify and
capitalize on emerging market and technology opportunities to develop and implement 
innovative ideas. Similarly, Angle and Perry (1981) depict the different capabilities that 
add up the adaptive capability. First, organizational adaptive capability is explained as 
a dynamic process of continuous learning, which permits an increase in firm innovation,
leading to the potential for the company to create the change through innovation.

Further, market adaptive capability emphasizes learning quickly in order to identify
customer requirements and competitor behavior. This is done by scanning the market,
monitoring customers and competitors, and allocating resources to marketing activities.
Other authors also mention this capability pointing out how it helps the organization be
responsive to customers, and how it empowers and rewards employees to ensure this
responsiveness (Oktemgil & Greenley, 1997; Tuominen, Rajala, & Möller, 2004).
Staber and Sydow (2002) also describe the technological adaptive capability, which
indicates a firm’s ability to monitor technical change, secure access to desired
technologies, achieve technological complementarities, improve product quality and
performance and avert the potential risk of failure in new product developments. Lastly, 
and in line with Gibson and Birkshinaw (2004), Tuominen Rajala and Möller (2004)
define management system adaptive capability as the degree in which the 
management systems  encourage people to challenge outmoded traditions and
practices which subsequently allows a firm to respond quickly to changes in the market 
and evolve rapidly in response to shifts in its business priorities.

Reeves and Deimler (2011) take the decisive step towards the adaptive advantage
concept when they identify adaptability as the new competitive advantage. The authors
consider diverse sources of adaptive advantage amongst which they cite several
abilities (also see Staber and Sydow (2002) Tuominen et. al. (2004) the ability to read
and act on signals of change, to experiment rapidly and frequently, to manage complex 
and interconnected systems of multiple stakeholders and to motivate employees and
partners. We could therefore define adaptive advantage as the ways of working of an
organization, making it resilient and proactive in a hypercompetitive environment. The 
creation of new competitive advantages adapted to the fast-changing conditions
constitutes an advantage in itself.

After understanding the concept, the great challenge now lies in understanding 
how an organization could acquire an adaptive advantage. As we have seen, acquiring 
organizational adaptive capability and generating a renewed set of competitive
advantages  is  an  interaction  of  market,  technology  and  management  system 
adaptability-related constructs (Akgün, Keskin, & Byrne, 2012). If we follow the
guidance of these authors, management should realize the importance of quick
information flow at different levels of the organization, give departments autonomous
decision-making  powers,  enable  them  to take  action  on those  decisions,  and 
experiment with new models. It would also encourage the informal relations and ties to
exchange information, resources, and advice, distribute the formal rules of expected 
behavior throughout the organization yet be flexible to enhance freedom and creativity, 
keep control when establishing media richness and communication channels and 
finally avoid keeping too much or too little idle information, as well as excessive
overhead and capacity (slack). At the same time, management should be cautious with 
loose management styles under   fast-changing conditions, keeping control and
enforcing guidelines to maintain focus on the vision of the company. The challenge 
seems to be to be able to balance discipline in strategic direction and looseness for
greater flexibility.
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It can therefore be said that adaptability requires the management of several 

 

domains within the organization because it relates to a variety of fields and implies a
development of  a  very diverse set of capabilities. In order to accommodate these
diverse elements of adaptability, firms must select particular organizational structures 
(Miller D. , 1987), which should be more “organic”, with less formal control and greater
integration and decentralization (Miller & Dröge, 1986). These authors together with 
Iyer, Germain and Frankwick (2004) suggest that delegating decision making to the 
lower levels  of   a   hierarchy helps firms  respond to fast changing conditions. 
Complementing these recommendations, Hamel (2007) in his perspective for future
management, highlights the importance of team-based structures with uncomplex and 
limited levels of hierarchy. Flexible organizations with fast reaction capabilities are 
sought, in order to integrate swiftly whatever changes are needed. For a more detailed
understanding of adaptive structures we would have to refer complex adaptive systems
theory (CAS), which identifies a number of elements, which influence organizations in
order to adapt to the stimuli of its environment, creating a dynamic system (Holland,
1995). In a recent application, Akgün et al (2013) show how CAS have positive 
influence on new product development and innovation, which are clear expressions of 
adaptation and predictive behavior.

In order to further act upon these findings, management literature indicates that
technology and knowledge management are useful tools for organizational adaptation 
in order to confront uncertainty generated by fast change (Bechman, Haunschlid, &
Phillips, 2004). The multidimensional nature of adaptability brings this concept to all
areas of the firm, making its sources impossible to pin down in one single area.
Environmental turbulence can be managed through various structural and cultural
arrangements as key drivers for organizational design and adaptability (Akgün, Keskin,
& Byrne, 2012; Denison & Mishra, 1995). It is due to this that we see adaptive
advantage emanate from the very essence of the firm. Since corporate culture is the 
one element, which is equally omnipresent in the organization, it seems that this could
be a useful tool for the identification and management of adaptive advantage.

This can be said with some authority given that corporate culture has been found
to have significant impact on the result of the company overall (Flammholtz, 2001;
Kotter & Hesket, 1992; Schein, 1992) and its innovative capacity in particular (Naranjo
Valencia, Jimenez, & Sanz Valle, ¿Es la cultura organizativa un determinante de la
innovación en la empresa?, 2012; Morcillo, 2007). Therefore the type of culture that
leads to higher innovative capabilities will surely be the one leading to greater
adaptability and ultimately adaptive advantage. In order to develop this “innovation 
culture”, managers will have to understand its composition and foundation. It has been
shown that this culture is measurable and hence can be intentionally  managed (van 
den Berg & Wilderom, 2004; Tejeiro Koller, 2014; Rao & Weintraub, 2013), making it
possible to acquire an innovation culture, which, in turn, could help in conquering an 
adaptive advantage.

 

 

Conclusions and further research
As we have seen in this article, the adaptive advantage concept has its origins in a

variety of theories. This literature review shows that it has evolved from the competitive 
advantage theory, which in turn stems from more basic and diverse views of strategy. 
In the same manner that these theories have come to be used in the response to the 
requirements of   the competitive environment, the adaptive advantage concept
proposes an adequate perspective for the current business context of economic turmoil
and fast change.

One can conclude by indicating that a firm that is able, due to the diverse factors
generated in this article, to be adaptive, will outcompete its rivals significantly. By
understanding its composition, it will be easier for managers to transform their
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organizations in order to make them more adaptable. Even though the adaptive
advantage concept has been presented as an evolutionary step in strategy theory, one 
should not disregard the prior concepts, since they constitute the foundation of the 
current state. The competitive context has rendered prior interpretations relatively
useless, but without them contemporary strategy theory would not have reached its
position.

In order to apply the theoretical interpretations to business practice, the question of
how to conquer an adaptive advantage has been asked. The answer to this question
relies on knowing the roots of adaptive advantage. It has been shown that the very 
identity of the organization, its corporate culture, will constitute the origin of its adaptive
advantage. In this sense, the concept of competitive advantage is outdated because of 
its static nature. The evolution of this concept in the form an evolutionary advantage, as
mentioned by Hamel (2007), or of a transient advantage as defined by McGrath (2013),
propose new perspectives to strategy formulation. Adaptive advantage theory follows
this line and tries to describe more precisely and in a more comprehensive and holistic
way the characteristics of long-term successful firms. Its eclectic nature has become
clear, making it impossible to manage it just from a single perspective. By contrast,
corporate culture has influence on each of the components of adaptive advantage.
Bearing in mind the priory discussed components of the concept; we can identify the 
relationship by bringing together to works of Reeves and Deimler (2011), of Kotter and
Hesket (1992), of Naranjo Valencia et al (2012) and Tellis et al (2009):

Ø Openness of the organization: if importance is given to ideas coming
from outside the firm, readiness to embark in collaborations with organizations
and outside stakeholders will be higher.

Ø Closeness to clients: if the client has a high position in the value scale of
the organization, employees will be readier to listen to their requirements
and greater satisfaction of their needs will be accomplished.

Ø Internal flexibility: if it is understood that delivering a certain service or
product requires is more important than maintaining the status quo,
organizational change will be readily accepted and the organization will be more
flexible.

Ø Idea generation: if ideas are highly valued, an ambience of
experimentation and acceptance, leading to higher level of creativity will
emerge. This will in turn spur more new ideas and help in their transformation
into tangible projects.

Ø Focus: if the firm’s survival is valued above any other element, all actions
will be oriented towards this goal. Any action will be subdued to the achievement
of adaptation, sacrificing old technologies, structures and routines.

Cultural management is a big challenge for most managers, but it has proven to be 
very effective in supporting strategy implementation (Flammholtz, 2001; Jean Lee & 
Yu, 2004). The possibility to measure innovation culture makes it easier for business
practitioners to design policies for its implementation (Rao & Weintraub, 2013; Tejeiro 
Koller, 2014). It has been pointed out that managing corporate culture effectively can
lead to constituting a competitive advantage (Katzenbach, Steffen, & Kronley, 2012). 
Following the reasoning offered in this article, managing corporate culture in the
direction of building an innovation culture will not only allow a firm to conquer a
temporary competitive advantage but a lasting adaptive advantage.

For further research, an empirical study on firms with a track record of  long
success through several crises would be an interesting addition to test this concept.
Additionally, the study of the cultural management of adaptability could yield interesting
insights.
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Abstract:
The paper deals with the possibilities of using some less traditional association 

description methods in the analysis of information flows in the framework of knowledge 
management in the area of scholastic honesty. The data for the analysis were obtained from 
statistical survey. The association between two nominal variables is analyzed. The chi-
square test of homogeneity, residual analysis, association coefficients based on the value of 
chi-square test statistic and on the proportional reduction in error of prediction are described. 
Then the odds ratio is described. All these methods and tools are applied in the analysis of 
nominal variables associations that have been realized in a statistical study aimed to 
obtaining knowledge about scholastic honesty information flows at School of 
Management/City University of Seattle in Trencin and Bratislava sites. The using of the 
adjusted standardized residuals and odds ratio is compared with using of obvious procedure 
of contingency table analysis.

Key words:
Scholastic honesty, knowledge management, chi-square test of homogeneity, Cramer`s 

V, Goodman and Kruskal`s lambda, adjusted standardized residuals, odds ratio

Introduction
The possibilities of using some less traditional association description methods in the 

analysis of information flows in the framework of knowledge management in the area of 
scholastic honesty will be shown in the paper.

Ethics is the philosophical discipline that deals with human behavior, examines relevant
morality or moral behaviour and standards. The concept of academic ethics  is considered as  
ethical  rules for students,  teachers and other university staff. Scholastic honesty in 
students, school and staff requires the pursuit of scholarly activity that is free from fraud, 
deception, and unauthorized collaboration with other individuals. The university holds  
students individually responsible for understanding and exercising standards of scholastic 
honesty in every aspect of study and in all work submitted.

According to Davenport (Groff and Jones, 2003), knowledge management is 
a systematic process of finding, distilling, organizing, and presenting information in a way 
that improves worker’s understanding of specific area of interest. 

The data for the analysis were obtained from statistical survey. A statistical survey can 
be characterized as a process of collecting data through the means of questioning subjects. 
It is a common practice to create a set of questions which are presented in a questionnaire. 

1 University of Economics in Bratislava, Slovakia, e-mail: milan.terek@euba.sk
2 School of Management in Trencin, Slovakia, e-mail: pkrocity@vsm.sk
3 University of Economics in Bratislava, Slovakia, e-mail: eva.muchova@euba.sk
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Questionnaires often include questions, answers to which, can be classified as nominal 
variables. 

When values of one variable tend to appear together with some values of the other 
variable, we conclude there is an association between those variables. We will present and 
compare some association description methods between two nominal variables. 

Data for categorical variable association analysis are summarized in contingency tables. 
The basic questions asked by an analyst while analyzing a contingency table is: “Is there an 
association between the variables?” The answer is revealed with the help of chi-square test
(If two nominal variables are analyzed. There are also other possibilities, if two ordinal or 
nominal and ordinal variables are analyzed). The next obvious question is: “How strong is the 
existing association?” To answer this question, some summary measures of association are
currently used. These methods will be described and compared with some another, less 
traditional methods, which are, in our view, more useful in the analyses of this type. 
Specifically, the adjusted standardized residuals and odds ratios will be described and 
applied. 

The use of the just-mentioned methods will be illustrated on a study of nominal variables
associations that have been analyzed in a statistical study aimed to obtaining information 
about scholastic honesty information flows at School of Management/City University of 
Seattle in Trencin and Bratislava sites. Randomly selected students were sent 
a questionnaire with eight questions. Question number two read: „When did you learn about 
the scholastic honesty rules at School of Management for the first time?“ The answers to this 
question in regards to the form of the study will be analyzed more closely.

Chi-square test of homogeneity 
We speak of homogeneity in statistics when statistical characteristics of one part of 

a data set are the same as characteristics of another part of that data set.

A decision if often needed as to whether the observed differences among values of 
sampling proportions are statistically significant or whether they have been obtained due to 
randomness of sampling. We will look at tests regarding differences among proportions. We 
will analyze r x c (c > 2) contingency table. We will consider random samples from r
populations with multinomial distribution4. In every experiment, c possible outcomes can be 
reached. In a contingency table, the sample sizes in the last column are fixed, the column 
totals are influenced by randomness of sampling.

Let 
ij

be the probability of j-th outcome for i-th population. We are testing:

0H : j1 = j2 =  ... = rj      for j = 1, 2, … c

meaning that random samples are from r populations with the same multinomial distribution 
versus an alternative 

1H : j1 , j2 ,  ... rj are not all equal for at least one value of j

4 Multinomial distribution, see in Freund (1992), p. 216 – 218.

1031



Let 
ij

n be the observed frequency in the i-th row and j-th column, i
n be the sum of 

ij
n values 

in the i-th row,
j

n be the sum of 
ij

n values in the j-th column. The sum of all 
ij

n values is n.

Assuming 0H is true, then expected frequencies are calculated as follows:

ij
o =

n

nn
ji                                                               (1)

The value of test statistic is calculated according to following relationship:

r

i

c

j
ij

ijij

o

on

1 1

2

2

The critical region at level of significance is 112
1

2 cr .

Due to the considered test statistic following the chi-square distribution only approximately, it 
is recommended to use this test only in the cases when no

ij
o values are lower than 5. These 

tests are often referred to as tests of homogeneity 5.

Residual analysis
The chi-square test doesn’t say anything about the direction of the association. The test 

doesn’t indicate whether all cells significantly differ from the homogeneity or whether it is just 
one or two cells. To find out, the residual analysis can be performed. A comparison of the 
observed and expected frequencies allows to analyze the direction of the association 
between variables. The difference 

ijij
on is called a residuum. The adjusted standardized 

residuals can be defined as

n

n

n

n
o

on
r

ji

ij

ijij

ij

11

               for i = 1,2...r; j = 1, 2, ...c                                (2)

where   
n

n
i is an estimated marginal probability in row i,

n

n
j is an estimated marginal probability in column j.

The denominator in formula (2) is a standard error of random variable ijij
on , when 0H is 

true (Agresti & Finlay, 2014, p.230). Adjusted standardized residuals ij
r follow asymptotically 

the standard normal distribution. They can be used informally to describe the relationship 
among the table cells. A too large value of an adjusted standardized residuum indicates a 

5 More on chi-square test of homogeneity and independence see in Freund (1992) p. 477 – 487.
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deviation from homogeneity in the cell. If 0H is true, there is approximately just a 0,05
probability that the adjusted standardized residuum exceeds 2 in its absolute value. Absolute 
values over 3 clearly indicate an association in a cell.

Measures of association for nominal variables   
A measure of the association strength is a statistic or parameter that indicates the 

strength of an association between two variables. (Agresti & Finlay, 2014, p. 233).

There are more summary measures of association strength between two nominal 
variables. Two approaches to summarize the strength of the association between nominal 
variables are known:

Coefficients based on the 2

Coefficients based on proportional reduction of prediction error (PRE)

Association coefficients based on the 2

The 2 statistic as such is not used to measure association between two variables, but 
it serves as the element in association coefficients construction. The following association 
coefficients based on the 2 are suggested in the literature: Phi–square ( 2 ), Cramer’s V

and contingency coefficient.

The Cramer`s V is most frequently used. It is defined as

hn
V

2

where h is the minimum from (r – 1) and (c – 1). Cramér's V varies from 0 (corresponding to 
no association between the variables) to 1 (complete association) and can reach 1 only when 
the two variables are equal to each other. 

Association coefficients  based on PRE 

Goodman and Kruskal introduced the idea of proportional reduction in error of prediction.
Two association coefficients based on this idea are known the Goodman and Kruskal's 
lambda and Goodman and Kruskal's tau.

The Goodman and Kruskal's lambda ( ) measures the percentage improvement in 
predictability of the dependent variable (row variable or column variable), given the value of 
the other variable (column variable or row variable). 

The value of 
r

for row dependent variable is 

j

i
jij

r
nn

nn

max

maxmax

The value of 
c

for column dependent variable is 
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The symmetric (non-directional) lambda ( ) can be also calculated. It lies between the 
values of 

r
and

c
. The symmetric lambda is defined as

                            

ji

i
j

j
iijij

nnn

nnnn

maxmax2

maxmaxmaxmax

Asymmetric and symmetric lambda take values from the interval [0, 1]. 

Another measures of association strength

When 2 x 2 contingency table is analyzed, the difference of proportions can be used as 
measure of association. 

Odds ratio
The odds ratio is the measure of association that can be used in all contingency tables. 

We will use success to denote the outcome of interest and failure the other outcome. For a 
response variable with two values, the odds for success is defined as:

failureofyProbabilit

successofyProbabilit
Odds

The estimated odds6 for a response variable with two values equals the number of 
successes divided by the numbers of failures. The odds ratio in 2 x 2 contingency tables 
equals to the ratio of the 1st row odds to the 2nd row odds.

In r x c contingency tables, odds ratio can be calculated in any 2 x 2 subtable. 

Analysis of association in the study of information flows about 
scholastic honesty

Randomly selected students of the School of Management in Trencin and Bratislava 
were sent a questionnaire with eight questions. One of the questions was question number 2:
„When did you learn about the scholastic honesty rules at our school for the first time?“ The 
answers to this question in regards to the form of the study will be analyzed more closely
now.

We are interested in whether the method of obtaining information about scholastic 
honesty significantly differs between online and in-class students. Using random sampling 
with replacement we obtained answers to question number 2 from 67 online students and 56 
in-class students. The final results (columns with numbers less than 5 were combined) are 
presented in Table 1 with expected frequencies in parentheses.

Tab. 1 Distribution of answers to question no.2 for online and in-class students

6 Calculated value is only estimate of the real unknown value of odds in statistical population, that is 
why it is called estimated
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Answers to question 
no. 2 

Study form

At the 
beginning of 
studies –
during new 
students
orientation

1

During 
studies in 
the first 
trimester

2

Before application 
submission or during 
studies in the first year
(later than in the 1st 
trim.), 2nd or 3rd years 
of studies, other 
method, no info 
received 

3

Total

i
n

Online 22 (27,78) 35 (28,33) 10 (10,89) 67
In-class 29 (23,22) 17 (23,67) 10 (9,11) 56
Total j

n 51 52 20 123

Source: own 

Chi-square Test 

The chi-square test was performed using the CHISQ.TEST statistical function in Excel. 
The p-value obtained in the test was 0.043915. That means that at the 0.05 level of 
significance, we reject the hypothesis that random samples from online and in-class student 
populations come from the same probability distribution of a random variable – The method 
of scholastic honesty information obtaining, and we accept the alternative hypothesis that 
they are not from the same distribution. In other words, the method of scholastic honesty
information obtaining is significantly different for online and for in-class students at the 0.05 
level of significance. Thus, we accept an assumption that there is an association between the 
method of scholastic honesty information obtaining and the form of study.

When the chi-square test was performed, obviously some summary measure of 
association strength is calculated. 

Summary measures of association strength

We began by using Cramer`s V :

hn
V

2

=
1123

25,6

The result indicates that between variables “Answers to question 2” and “Study form” is 
only light association. It is clear that this is only poor information for some activities focused 
to manage information flows in the framework of knowledge management.

Now the Goodman and Kruskal's lambdas will be calculated. Firstly Answers to question
2 will be considered as dependent variable and 

r
will be calculated.

j

i
jij

r
nn

nn

max

maxmax
=

52123

522935

The 
r
indicates that the predictability of Answers to question 2 improves by

16,9 % (or proportional reduction of prediction error will be 16,9%), given the value of Study 
form. 

When Study form will be dependent variable, 
c
is calculated.

1035



i

j
iij

c
nn
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max

maxmax
=

67123

67352910

The 
c

indicates that the predictability of Study form improves by 12,5 % (or proportional 
reduction of prediction error will be 12,5%), given the value of Answers to question 2 

Finally the symmetric lambda will be calculated.

ji

i
j

j
iijij

nnn

nnnn

maxmax2

maxmaxmaxmax
=

52671232

52673529102935

Proportional reduction of prediction error is 12,5 %.
The obtained information is interesting but no so useful for managing the information 

flows in the framework of knowledge management.
We will show that residual analysis and odds ratio will offer more useful information.

Residual Analysis and Odds Ratio 

Residual analysis will be performed for identification of cells “causing” association and 
odds ratio will be calculated to measure the association strength. 

We will calculate adjusted standardized residuals ij
r following the formula (2).

Tab. 2 Adjusted standardized residuals
Answers to question 
no. 2 

Study form

At the beginning of 
studies – during new 
students orientation

1

During 
studies in 
the first 
trimester

2

Before application 
submission or during 
studies in the first year
(later than in the 1st trim.), 
2nd or 3rd years of studies, 
other method, no info 
received

3
Online 2,44

In-class 2,12 0,44
Source: own 

In the table 2, there are considerably large positive values of residuals concerning in-
class students who obtained the information at the beginning of their studies – during an 
orientation for new students as well as concerning online students who obtained the 
information during the first trimester of their studies. That means there are more in-class 
students who obtained the information at the beginning of their studies - during an orientation 
for new students as well as more online students who obtained the information during the 
first trimester of their studies than it is suggested by the hypothesis of homogeneity.

Similarly, there are considerably large negative values of residuals concerning online 
students who obtained the information at the beginning of their studies – during an 
orientation for new students as well as concerning in-class students who obtained the 
information during the first trimester of their studies. That means there are less online 
students who obtained the information at the beginning of their studies – during an 
orientation for new students as well as less in-class students who obtained the information 
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during the first trimester of their studies than it is suggested by the hypothesis of 
homogeneity. In-class students were more likely to obtain the information at the beginning of 
their studies – during an orientation for new students and online students were more likely to 
obtain the information during the first trimester of their studies.

Odds Ratio

In table 1 we will concentrate on columns 1 and 2 only in which residuals indicate a 
strong association. Possibility 1 will represent a success and possibility 2 will represent a 
failure. The data are presented in table 3. We will calculate the estimated odds and the odds 
ratio.

Tab. 3 Possibilities 1 and 2 from Tab. 1
Answers to question 
no. 2 

Study form

At the beginning of 
studies – during new 
student orientation

1

During studies 
in the first 
trimester

2

Total

i
n

Online 22 35 57
In-class 29 17 46
Total j

n 51 52 103

Source: own 

The estimated odds for online students =

57

35
57

22

=
35

22

As far as online students are concerned, there is about 0.629 of a student who learned about 
scholastic honesty rules using possibility 1 per 1 student who learned about the rules using 
possibility 2.

The estimated odds for in-class students =

46

17
46

29

=
17

29

Concerned in-class students, there is about 1.706 of a student who learned about scholastic 
honesty rules using possibility 1 per 1 student who learned about the rules using possibility 2.

Let’s find out the odds ratio for in-class students:

712,2
629,0

706,1

An in-class student has a 2.712 times bigger chance of learning about the scholastic honesty
rules via possibility 1 than an online student.

In r x c contingency tables, odds ratio can be calculated in any 2 x 2 subtable. 
One from objectives of knowledge management in this area is offering the information 

concerning the scholastic honesty rules at the School of Management to all students as soon 
as possible that means at the beginning of studies, for example during new students
orientation. The results of the analysis show that whereas the new student orientation 
meeting is an effective form of information offering for in-class students, it is not for online 
students. So the searching some new forms of information flow about scholastic honesty for 
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online students will be necessary. For example the teachers on online study form would be 
asked to accent the importance of the scholastic honesty rules and to give to the online 
students some basic information about accessible information sources in the first week of the 
trimester. 

Conclusions:
We showed in the paper how useful could be analysis of association between two 

nominal variables in the study of information flows in the context of knowledge management 
in an organization. The chi-square test of homogeneity was described. The test enables to 
make decision about whether there exists an association between variables. It is not required 
to use specialized software in order to perform the test, Excel is sufficient. Specifically, the 
CHISQ.TEST function was used.

Once an association between variables is established, obviously some summary 
measures of association strength are calculated. The Cramer`s V and Goodman and 
Kruskal's lambdas were described and applied. It was shown that these measures are not 
very useful in the information flows management. It is necessary to analyze which 
combinations of variable values cause the identified association. The using of residual 
analysis is advised. The adjusted standardized residuals are very useful tool in information 
flows management problem solution.

To measure the association strength, the odds ratio was used. This measure is easily 
interpreted and providing a clear apprehension of the association strength. 

We only discussed nominal variables in the paper. For ordinal variables the 
implementation of “stronger statistical methods” intended for this kind of higher-level 
measurement is possible.

This paper was prepared with the support of the project VEGA, no. 1/0092/15: Modern 
Approaches to Complex Statistical Surveys Design and the project VEGA no. 
1/0761/12: Alternative approaches to measurement of socioeconomic development.
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Overview Of Turkish Agribusiness, Strategies And Policies

T. Tipi1

I. B. Gurbuz2

Abstract

All people have the right to physical, social and economic access to sufficient, safe and 
nutritious food that meets their dietary needs and food preferences for an active and healthy 
life. That means all people have to right being food secure. Unfortunately this is a reality that 
about 1/7 of the world population are hungry and undernourished and even the food secure 
nations and individuals have food safety and nutritional problems. The goal for countries is to 
secure sustained agricultural growth, reduce poverty, and improve food security. 
Consequently, the average per capita consumption of processed products has increased. 
Turkish, agro-industrial development is linked to the relative abundance of agricultural raw 
materials and low-cost labor. Note that, from the point of view of development strategy, one 
of the most important features of any industry is the degree to which it is able to generate 
demand for the products of other industries. This phenomenon is known as ‘linkage’. An 
industry may encourage investment both in subsequent stages of production by ‘forward 
linkage’ and in earlier stages through ‘backward linkage’. The most suitable industries are 
indeed those that make relatively intensive use of the abundant raw materials and unskilled 
labour, and have less emphasis on scarce capital and skilled labour. The purpose of this 
study is to examine the importance of agribusiness in the Turkish economy.

Key Words:

agriculture, agribusiness, food security

Introduction

As a developing country, agricultural sector has an important place in the Turkish economy. 
In order to make the necessary contribution to the economic development, agricultural sector 
itself should mainly be developed and have a strong structure. Therefore, through the strong 
structure it will support and improve the agribusiness with the present dynamics. Similarly, 
agribusiness will create an attractive effect for agricultural sector related to its connection 
with raw materials. Of course, firms in agribusiness contribute to employment and export by 
creating added value and processing agricultural products
Agriculture represents a great part of Turkey’s economy, about 8.8% of the GDP in 2014,
although this share is in a declining trend: 35 % in 1970, 22 % in 1980, 16.4 % in 1995, 9.4
% in 2010 and 9.2% in 2013 (Table 1). 
Whereas in some other countries such as Greece, Spain,Portugal, France, Italy and 
Germany, the shares of agricultural sector within GDP respectively are 4%, 3%, 2%, 2%, 1%, 
1% in the year 2012 (Invest, 2014). This figure shows that agriculture is still the important 
sector in Turkish economy.
Turkey’s economy is highly dependent on its agricultural sector as about 21.9% of the 
workforce is employed in agriculture, or 5.4 million people.
Agricultural sector has made an important contribution to the Turkish economy in terms of 
employment, as well. However, this contribution has decreased over the years. It was 44.0% 
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in 1994, it came down to 21% in 2014 (Table 2). However, it should note that the decrease 
after the year of 2000 is due to the differences in data gathering method. In the EU-27, the 
share of agriculture sector in total civilian employment is 4.6% in 2012; the shares are 28.3%
for the Romania, 12.5% for the Greece and 12% for the Poland in the same year (EC, 2013).
Despite a decline in the economic importance of the agricultural compared with the industrial 
and the service sectors, agriculture remains a key factor in the Turkish society as it 
generates the greatest part of income in rural areas. Considering the whole agrifood chain, 
comprising the agrifood industry, makes agriculture an even more important economic sector 
for Turkey (Huber, 2013).

Table 1. The Share of Agricultural Sector (agriculture, forestry and fishing)  in GDP (Constant 
prices - at 1998 Basic Prices)

Year
Value (million 

TL)

Sector 
Share 
(%)

Growth 
Rate (%)

1998 8 757 12,5 -

1999 8 259 12,2 -5,7
2000 8 844 12,2 7,1

2001 8 147 11,9 -7,9
2002 8 860 12,2 8,8
2003 8 683 11,4 -2,0
2004 8 929 10,7 2,8
2005 9 570 10,6 7,2
2006 9 700 10,0 1,4
2007 9 046 8,9 -6,7
2008 9 433 9,3 4,3
2009 9 768 10,1 3,6
2010 9 999 9,4 2,4
2011 10 604 9,2 6,1
2012 10 935 9,3 3,1
2013 11 315 9,2 3,5
2014 11 095 8,8 -1,9

Source: TURKSTAT

Table 2. The share of agriculture sector in the total employment, in thousand

Years
Total 
Employment

Agricultural 
Employment

Share of agriculture in 
the total employment (%)

1998 21.780 9.039 41,50

1999 22.048 8.856 40,17

2000 21.580 7.769 36,00

2001 21.524 8.089 37,58

2002 21.354 7.458 34,93

2003 21.147 7.165 33,88

2004 19.631 5.713 29,10

2005 20.067 5.154 25,68

2006 20.423 4.907 24,03

2007 20.739 4.867 23,47

2008 21.193 5.016 23,67

2009 21.277 5.254 24,69

2010 22.594 5.683 25,15
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Years
Total 
Employment

Agricultural 
Employment

Share of agriculture in 
the total employment (%)

2011 24.110 6.143 25,48

2012 24.821 6.097 24,56

2013 25.524 6.015 23,57

2014 25.933 5.470 21,09
Source: MD, 2014, Economic and Social Indicators (1950-2014), Ministry of Development 
(http://www.kalkinma.gov.tr)

When the agricultural products processing industries improve, of course the structure of 
export for agricultural products should changes in favour of processed products. Depending 
on this type of changes, market contribution of agriculture would increase, the industrial 
sector would improve and the exports diversify and contribute supply of more processed 
products for higher and more stabilized foreign currency income. In addition to this, the main 
reasons of the change in the structure of the exports would be the international agreements, 
changes related with the consumer demands, food law and legal arrangements concerning 
the quality and standards. Some other additional reasons related to both of the agricultural 
sector and agribusiness are the improvement of contracted farming and the application of 
quality management systems (such as the HACCP, ISO Standards), joint ventures between 
firms, new marketing techniques and new products. In addition, new developments and 
facilities in the import of equipment’s and aiding materials which are used in agribusiness, as 
a result of the Custom Union with the EU, has caused to get new and modern capacities in 

).

Table 3. Foreign Trade of Agricultural Products (million $)

Years Export Import
Foreign 
Trade 

Balance

Share in 
Total 

Exports 
(%)

Export 
Import 

Coverage 
Ratio (%)

2000 3.856 4.156 -300 13,88 92,8
2001 4.349 3.080 1.269 13,88 141,2
2002 4.052 3.995 57 11,24 101,4
2003 5.257 5.265 -8 11,13 99,8
2004 6.501 6.059 442 10,29 107,3
2005 8.309 6.480 1.829 11,31 128,2
2006 8.634 7.286 1.348 10,09 118,5
2007 9.769 9.812 -43 9,11 99,6
2008 11.474 13.038 1.564 8,69 88,0
2009 11.190 9.631 1.559 10,96 116,2
2010 12.664 12.880 -216 11,12 98,3
2011 15.279 17.574 -2.295 11,33 86,9
2012 15.994 16.370 -376 10,49 97,7
2013 17.739 16.916 823 11,69 104,9
2014* 11.638 11.948 -310 11,09 97,4

* From January to August.

Source: Ministry of Agriculture, Food and Livestock (MAFL), 2014. 

AGRIBUSINESS IN TURKISH MANUFACTURING INDUSTRY 
Developments in agribusiness were analysed through some economic indicators such as the 
number of firms, production and export values in the period 2004–2013. The coverage of 
agribusiness consists of Food, Beverages, Tobacco, Textile, Leather, Paper, and Wood 
Products Industry.
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Agribusiness export generally increased by 100% between the years of 2004–2013. Textile 
industry is observed as the locomotive of export. It follows food/beverages sectors. 
Compared to the beginning of the period, food-beverages industry export has increased by 
257%(Table 6).

Table 4. Foreign Trade of Food products (million $)

Years
Food
Products 
Export

Food
Product 
Import

Foreign 
Trade 
Balance

Share in 
Total 
Exports 
(%)

Export 
Import 
Coverage 
Ratio (%)

2000 3.543 2.133 1.410 12,76 166,1
2001 3.997 1.487 2.510 12,76 268,8
2002 3.668 1.912 1.756 10,17 191,8
2003 4.735 2.791 1.944 10,02 169,7
2004 5.891 3.090 2.801 9,33 190,6
2005 7.714 3.284 4.430 10,50 234,9
2006 7.932 3.486 4.446 9,27 227,5
2007 9.007 5.167 3.840 8,40 174,3
2008 10.705 8.503 2.202 8,11 125,9
2009 10.582 6.108 4.474 10,36 173,2
2010 11.869 7.413 4.456 10,42 160,1
2011 14.207 10.653 3.555 10,53 133,4
2012 15.026 10.420 4.606 9,86 144,2
2013 16.749 10.832 5.917 11,03 154,6
2014* 10.969 7.708 3.261 10,45 142,3

* From January to August.
Source: Ministry of Agriculture, Food and Livestock, 2014. 

Table 5. The first 10 Countries for agricultural export

Rank Country Value Share 
(%)

1 Iraq 3.538 20,8
2 Germany 1.347 7,9
3 Russia Federation 1.179 6,9
4 Italy 665 3,9
5 USA 635 3,7
6 Holland 533 3,1
7 Syria 507 3,0
8 France 460 2,7
9 England 443 2,6
10 Suudi Arabia 363 2,1
Total for 10 Countries 9.670 57,0

Source: Ministry of Agriculture, Food and Livestock, 2014. 

CONCLUSION
Agribusiness is constantly evolving: while demand continues to grow, consumer needs shift,
production challenges intensify, and new technology impacts every aspect of the agrifood
system. To adapt, the food industry and agricultural businesses must think innovatively,
move quickly, and continually reconfigure themselves. The public sector needs to play a key
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role in facilitating this transformation towards competitive agribusiness and agro-industrial
sectors.
Agricultural sector has been contributing to the economic development in Turkey. In times of 
the crises on the global and national level that Turkish economy has come through, the 
sector was influenced in a negative way concerning the value of production. There have also 
been important developments in agribusiness in terms of the number of firms, production and 
export. The locomotive sub-sectors of the Turkish agribusiness are textile-leather and food-
beverage industries. However, neither the compelling effect of agribusiness over agricultural 
sector towards development, nor the regressive effect of agricultural sector over agribusiness 
can realize thoroughly. The reason for this is the weakness of the integration between 
agriculture and agribusiness sectors. Broken productions and the lack of technological co-

This situation actually limits the development of both agribusiness and agricultural sector and 
agribusiness cannot become effective enough to move the iner dynamics of the agriculture 
sector. However, the Turkish agribusiness sector has the capacity that can be a way-out for 
many problems related to the agriculture sector. Furthermore, when agribusiness performs 
its functions, the burden over the state regarding agriculture will diminish and it will be 
possible for the state to carry out the agricultural policies in a better way. For this reason, the 
main policy behind the realization of the present potential of agribusiness should be towards 
the development of an efficient integration between agricultural sector and agribusiness.
Rapid developments taking place in exports of agro-industrial products and rising domestic 
demand have led to a significant increase in the imports of agricultural products. 
Small and fragmented structure of agricultural businesses, insufficiencies in market access 
and organization of farmers together with the needs in training and extension services 
constitute important problem areas.
In order to convert agricultural product markets to a more competitive and efficient structure, 
legal arrangements for wholesale markets, licensed warehousing, product specific 
commodity exchanges together with futures and options have been made.
It is aimed to create an agriculture sector that aims to provide sufficient and balanced 
nutrition for the society, utilizes advanced technologies, has resolved infrastructural 
problems, has an effective organization and high productivity, and has increased its 
international competitiveness by its demand driven production structure and utilizes natural 
resources in a sustainable manner.
In agriculture, effectiveness of agricultural businesses will be increased on the basis of 
business size with sufficient level of income according to the production type, considering the 
social structure of the sector.
Export markets for agricultural products will be expanded, support programs considering
production stage will be implemented with the aim of exporting goods based on demand 
driven quality and quantities.
In order to ensure food security; effective stock management; diminishing the losses along 
the production, marketing and consumption chain; strengthening administrative and technical 
capacity related to the market regulation and effective use of foreign trade tools will be 
provided by taking
Cooperation and integration among agricultural and industrial enterprises will be ensured, 
value added content and exports of local and traditional products will be increased.
In the food industry, sustainable supply of domestic raw materials at competitive prices and 
quality is aimed; high value added products to meet the needs of specific consumer groups 
in the domestic and international markets will be developed; environmental awareness will be
considered; imitation, adulteration and informality will be diminished.
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Table 6. The exports of agribusiness by sub-sectors (ISIC, Rev. 3), in thousand of USD

Sub-sectors 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Food and Beverages 3.349.424 4.271.660 4.339.135 5.164.489 6.475.836 5.931.131 6.702.887 8.880.453 9.514.194 8.608.651

Tobacco 78.045 121.787 181.514 194.726 276.802 266.412 295.712 301.161 415.340 364.207

Textiles 7.998.061 8.742.704 9.265.791 10.804.633 11.323.038 9.559.339 10.932.274 12.920.412 13.259.405 11.979.156

Leather 327.960 370.192 436.419 558.767 606.793 498.541 656.482 773.480 913.714 919.751

Paper 457.442 559.167 601.392 835.719 1.051.948 981.879 1.194.369 1.407.263 1.646.891 1.563.185

Products of Woods 203.728 249.941 336.003 455.185 534.955 510.035 572.954 653.294 658.431 580.032

Total 12.414.659 14.315.450 15.160.252 18.013.520 20.269.373 17.747.336 20.354.679 24.936.063 26.407.974 24.014.982

Manufacturing Industry 59.579.116 68.813.408 80.246.109 101.081.873 125.187.659 95.449.246 105.466.686 125.962.537 143.193.911 116.345.629

Share of Agribusiness (%) 20,84 20,80 18,89 17,82 16,19 18,59 19,30 19,80 18,44 20,64
Source: ISO, 2013(http://www.iso.org.tr/projeler/arastirmalar/sektorel-arastirmalar/sektorel-gostergeler/)

Table 7. The imports of agribusiness by sub-sectors (ISIC, Rev. 3), in thousand of USD

Sub-sectors 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Food and Beverages 1.904.016 2.114.179 2.453.059 2.660.999 3.763.099 2.907.764 3.429.465 4.904.769 5.122.553 4.445.034

Tobacco 73.331 93.459 84.126 82.139 104.016 110.248 92.752 102.621 127.442 105.568

Textiles 3.786.308 3.974.375 4.226.822 5.316.839 5.093.383 4.345.440 6.058.596 6.880.909 5.454.259 4.879.872

Leather 618.572 839.113 1.054.981 1.260.859 1.383.145 952.898 1.192.341 1.562.291 1.500.578 1.486.755

Paper 1.712.198 2.009.864 2.345.690 2.831.779 3.013.552 2.508.607 3.286.227 3.634.608 3.457.839 3.121.935

Products of Woods 399.376 587.490 681.464 874.014 921.345 625.932 953.368 1.258.191 1.466.057 1.212.554

Total 8.493.801 9.618.481 10.846.142 13.026.629 14.278.541 11.450.888 15.012.749 18.343.390 17.128.729 15.251.719

Manufacturing Industry 80.447.302 94.208.255 110.378.826 133.938.136 150.252.335 111.030.525 145.366.975 183.930.287 176.235.027 162.078.597

Share of Agribusiness (%) 10,56 10,21 9,83 9,73 9,50 10,31 10,33 9,97 9,72 9,41
Source: ISO, 2013(http://www.iso.org.tr/projeler/arastirmalar/sektorel-arastirmalar/sektorel-gostergeler/)
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Development of Risk and Return of Slovak Crop and 
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Abstract:  
Agriculture is a sector facing particularly large risks, resulting mainly from natural factors 

outside the control of farmers. The resulting variations in farm output, combined with a 
relatively low price responsiveness of supply and demand, also cause agricultural markets to 
be rather volatile. Concern on increasing farm income volatility in the EU has induced wide 
range of research in this area. Also the Slovak agriculture sector is, in general, considered to 
be low profitable, unstable and risky. It can be subjected to several reasons and factors 
affecting the production, income, and welfare.  

Only a few studies paid attention to the issue of risk in agriculture in Slovakia Therefore 
we decided to focus our research on this area. The main objective of the paper is to estimate 
the development of market risk and return of Slovak agricultural companies in the period 
2000 – 2013 with the focus on crop and animal farms. Meeting the objective leads to finding 
out whether the CAP policy impacts Slovak agriculture in the way of decreasing the risk and 
increasing the return. 

Total risk is standardly measured, according to the Markowitz portfolio theory, by the 
mean-variance model and standard deviation of stock return. However, not all businesses 
provide the ability to raise their capital in the form of stocks. These businesses represent so 
called unquoted companies, to which the majority of agricultural companies belong. 
Therefore, the paper uses the alternative Markowitz portfolio theory approach, by replacing 
the stock return with return on equity (ROE), to estimate the riskiness of unquoted 
agricultural farms. For calculation are used 5-years moving averages, in order to avoid trend 
of data. The portfolios are created for two types of production orientations: crop farms and 
animal farms.  

The results show that from the point of production orientation, the crop farms record 
higher return and also higher risk in comparison to the animal farms. It agrees with the 
general opinion that the crop production is riskier, because of its dependence on climate, and 
shorter production cycle than the animal production. From the development structure is 
obvious that there has been a gradual increase of the amount of crop oriented farms and 
decrease of the animal farms. One of the reasons of this development is also the fact that 
CAP single payments system makes the Slovak farms planting on relatively large acreage 
more favourable. We expect that in the future the structure of Slovak agriculture will change 
in the way of increasing percentage share of crop oriented companies. 
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Introduction 
The agricultural sector in Slovakia was transformed after 1989, when the centralized 

economy ceased to exist. Before 1989, Slovak agriculture consisted only of cooperatives and 
state farms with large acreage, without existence of private companies. Since that time, the 
number of private companies (Joint Stock Company (JSC.), Limited Liability Company (Ltd.)) 
has been gradually increasing, because this type of legal form is considered to be more 
effective. (Pokrivčák et al, 2005). The next milestone for the Slovak agricultural development 
has been the Common agricultural policy (CAP) assessment in 2004. New political 
regulations, requirements and single payment system led to the number of substantial 
changes that have been ultimately impacting economic development in this sector. The crop 
production has been year to year on the increase (except of year 2009), while the animal 
production has been generally decreasing. Therefore, we decided to examine the riskiness 
and profitability of Slovak farms according to the production orientation.  

Risk generally refers to deviation of the evaluated indicator, and its level depends on the 
volatility over a certain period. Risk in agriculture has been a matter of worldwide concern 
since 1933, when the concept of risk analysis had been introduced (Hardaker et al, 2004). 
Agriculture is a sector facing particularly large risks, resulting mainly from natural factors 
outside the control of farmers. The resulting variations in farm output, combined with a 
relatively low price responsiveness of supply and demand, also cause agricultural markets to 
be rather volatile (Tangermann, 2011). The sources of risks, that are relevant in agriculture 
have different characteristics, and can be classified in very different ways (Huirne et al, 2000; 
Holzman and Jorgensen, 2001). Sources of risk of Slovak agriculture include biological 
nature of production, dependency on climatic conditions, seasonality, animal and plant 
health, price instability, policy regulations, and range of macroeconomic factors (Serenčéš et 
al, 2010). 

There have been several approaches of measuring agricultural risk, resulting from 
different focus of authors. Some of them oriented on agricultural risk of individual farms, 
others took into account the whole aggregate level (El Benni and Finger, 2013; Špička and 
Vilhelm, 2013, Just and Pope, 2003). Because farms can be thought as assets within an 
overall portfolio, agricultural producers also paid attention to the concept of diversification 
and portfolio theory. In the Markowitz portfolio theory, total risk is standardly measured by the 
mean-variance model and standard deviation of stock return (Markowitz, 1952). But, not all 
businesses provide the ability to raise their capital in the form of stocks. These businesses 
represent unquoted companies, to which the majority of agricultural companies belong. The 
stocks, considered in the original model, represent the equity securities, and the return on 
stock reflects simply the return on equity invested into the business. Therefore, it might be 
assumed that to be able to measure the risk of unquoted companies, the deviation of return 
on equity could be considered, as well. To be able to focus on other than security market, the 
alternative of Markowitz theory approach, the Simple index model, was created (Sharpe, 
1963). In SIM the input variables used in the analysis are the accounting fundamentals of 
companies. The SIM approach was applied in the number of studies, such as usage of gross 
and net returns (Gempesaw et al, 1988), farm equity returns (Baginski and Wahlen, 2003), 
book to market ratios (Fama and French 1995) or cash flow variability (Cohen et al, 2009). It 
empowers our assumption to measure the market risk of unquoted farms, using the return on 
equity ratio, ROE.  

The Markowitz approach or Single index model, has been applied to the number of 
studies, however many of them did not have aggregate character. They mainly focused on 
the certain part of agriculture production, for example, Peterson and Leuthold (1987) used 
the portfolio approach to examine the cattle feeding problem, Sanchirico et al (2005) use 
portfolio theory to develop optimal management of fisheries, Gempesaw et al. (1988) applied 
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the model to Delaware farm sector or in the more recent study Libbin et al (2004) applied the 
Markowitz portfolio model directly to a series of New Mexico farms. Many other studies could 
be mentioned, because the range of applications is really wide. Similarly, we decided to 
focus our study on examining market risk and return of Slovak agricultural sector and its 
development over the time. All farms operating in Slovakia were included into portfolios, 
according to production orientation (crop/animal). The main objective of the paper is to 
estimate the development of market risk and return of Slovak crop and animal farms over the 
period 2000 – 2013, using volatility of ROE. This paper is the extension of our previous study 
(Tóth et al, 2014). 

Data and Methods 
The data used for the analysis were obtained from the database of Ministry of 

Agriculture and Rural Development of the Slovak Republic, over the period 2000 - 2013. 
Data were selected according to the production orientation to the subsets of crop farms and 
animal farms. The selecting criterion for production orientation was the percentage share of 
revenues from crop production (or revenues from animal production) to the overall revenues 
from own products and services. When the farm generated more than 50% of revenues from 
crops production, it was determined to be crop farm. Analogically, the selection was done for 
animal farms. To avoid the deterioration of results and trend in data, the 5-years moving 
averages were used. It divided our overall observed time horizon into 10 periods (2000-2004, 
2001-2005, 2002-2006, 2003-2007, 2004-2008, 2005-2009, 2006-2010, 2007-2011, 2008-
2012, 2009-2013). Moreover, from the dataset the following farms were excluded: farms that 
started or quitted during each observed 5 year period, farms with negative equity (liabilities 
exceeding total assets) and farms with return on equity (ROE) exceeding +/- 100% (average 
profit or loss exceeds equity) over the observed period. The amount of farms used for 
calculations in each of 5-years periods are described in the table 1. 

The modified Markowitz portfolio theory approach was used to estimates the total risk of 
five portfolios consisting of all agricultural farms, capital companies, cooperatives, crop farm 
and animal farms. We assumed that the return of the investor is based on the profit of the 
company and the equity invested. Therefore, we considered return on equity ROE (Eq. 1) to 
be equivalent to the return on stocks, generally used in the case of quoted companies. 
Measuring volatility of return in the Markowitz portfolio theory is based on the average return 
over the observed period for each investment. We calculated the average return on equity 
EROEi (Eq. 2) for each individual farm. 

EquityersShareshold

TaxesAfterEarnings
ROEi =  (1) 

i

t

i ii dROEEROE å =
×=

1
 (2) 

Where ROEi is return on equity of farm “i”, di is a weight of ROEi over the observed 
period (5 years, di = 0.20), t is number of years in observed period, i, j are individual farms. 
The individual risk of each farm (  is calculated using the standard deviation. 

å =
×-=

t

i iiii dEROEROE
1

2)(s  (3) 

Where σi is standard deviation of the individual return on equity (individual farm risk), 
ROEi is individual return on equity, EROEi is average individual return on equity.The portfolio 
risk (  is determined by three variables weight of the individual investment in portfolio 
(wi),standard deviation of the individual investment - individual risk (σi), and covariance, 
relation between the ROEi and ROEj (σij).To take into account market portfolio of all 
agriculture farms, the weight wi of each farm is determined by farm market share, which is 
the share of the farm` s equity on the total equity of all farms. The covariance represents the 
relationship between returns on equity of farms (Eq 4) and Σ covariance matrix (Eq. 5). 
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Where wi is an individual weight of i-farm (farm`s equity) in a portfolio (total equity of all 
farms) and n is number of farms. The expected return on equity of portfolio is estimated by 
the multiplication of k x 1 vector of individual weights of portfolio (w) and k x 1 vector of 
corresponding individual expected returns on equity (the sum of multiplication of each farm´s 
expected ROE and its share in the market portfolio). 

å =
×=

n

i iip wEROEEROE
1

  (7) 

Where EROEp is expected portfolio return on equity and EROEi is the average return on 
equity of individual farm. 

Results and Discussion 
For the analysis were used all agricultural farms operating at least 5 consecutive years, 

that includes 785 farms each year on average. All the farms are divided based on production 
orientation to the crop and animal farms. From the structure of samples in each period is 
obvious, that the number of crop farms is continually increasing, while the amount of animal 
farms is on the decrease (Tab.1). It means that the structure of the Slovak agriculture has 
been gradually changing in the favour of farms focusing on crop production. 

The portfolio return is measured by individual ROE and the weight of each farm in each 
portfolio. Generally, it is claimed that the higher the return, the better for the investor. We can 
remark that overall profitability in the Slovak agricultural sector is at the low level. The results 
show that crop farms are more profitable than the animal farms. In the case of portfolios 
created by the animal farms, the result is the loss in all periods except of the period 4 and 5 
(2003-2007, 2004-2008).  

 

Tab.1 Risk and return of portfolios of all farms, cooperatives, companies, crop 
farms and animal farms 

  Period 1 2 3 4 5 6 7 8 9 10 

All 
farms 

Return 
-
0,40% 

-
0,02% 0,18% 0,67% 1,99% 0,45% 0,20% 0,93% 0,78% 0,08% 

Risk 2,61% 2,64% 2,26% 1,91% 1,00% 3,61% 3,41% 3,40% 2,99% 2,62% 

Number 686 715 735 791 826 828 802 802 823 841 

Crop 
farms 

Return 0,97% 1,18% 1,05% 1,66% 3,78% 1,26% 0,88% 2,36% 2,46% 1,42% 

Risk 3,64% 3,75% 3,27% 3,10% 2,00% 4,75% 4,51% 4,84% 4,48% 4,27% 

Number 245 271 288 338 389 413 422 446 465 487 

Animal 
farms 

Return 
-
0,88% 

-
0,50% 

-
0,20% 0,15% 0,88% 

-
0,13% 

-
0,38% 

-
0,53% 

-
1,14% 

-
1,62% 

Risk 2,28% 2,22% 1,85% 1,30% 0,53% 2,83% 2,64% 2,38% 1,94% 0,94% 

Number 441 444 447 453 437 415 380 356 358 354 

Source: own processing 
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From the comparison of crop and animal farms is obvious that the differences of return 
in individual period are smaller. Production is very closely related, and therefore their 
development trends are similar as well. However, the return of crop farms is in each period 
positive, while the animal farms are suffering loss. The exception is the period 5 (2004-2008). 
It is subjected to the “before crisis year” 2008, when not only the agricultural production was 
very favourable, but also the prices of agricultural commodities reached their maximum. 
 

 

Pic 1. Return of portfolios of all farms, cooperatives, companies, crop farms and 
animal farms 

Source: own processing 

Risk of portfolios was estimated using portfolio theory approach, with the measured 
volatility of ROE. This measure gives us an aggregate view on risk of all farms. By adding all 
the farms existing over the observed periods with the appropriate weight to a portfolio, we 
simulated the situation, that the investor would buy all the farms in agriculture for the price 
equal to their total equity. At the picture 2 we can see the results in each period. The risk of 
all farms varied between 1 to 3.61% of ROE. When we divided all farms according to the 
production orientation it is noticeable that the animal farms reached lower level of risk. The 
difference in riskiness is visible in each observed period. It results from the production 
character and the fact that crop production is more dependent on the climate and the amount 
of rainfall received during the cropping season (Hardaker et al, 2004). The animal production 
is considered to be long-run, therefore it is more stable in comparison to the crop planting, 
which has usually 1-year production cycle.  

 

Pic 2. Risk of portfolios of all farms, cooperatives, companies, crop farms and animal 
farms 

Source: own processing 
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In all cases there is a significant change in riskiness between period 5 and 6. It is 
reasoned by the deviation in the year 2009, when the majority of farms generated loss. Not 
only the 2009 was the crisis year, so the prices of agricultural commodities were pushed 
down, but also the climate conditions were unfavourable and the production suffered by 
drought. These facts caused the increased volatility of returns and production.   

 

 

Pic. 3. Risk vs. Return 

Source: own processing 

The relationship between risk and return for each portfolio (Pic.3.) is principally 
important for investors. In the theory, the higher return requires higher risk. In the situation of 
equal risks the investment with higher return should be preferred and conversely, when 
returns are equal investor should prefer lower risk. This statement leads us to conclusion, 
that the agriculture producers should prefer the crop oriented farms. 

Conclusion 
The risk in the European agriculture is decreased by Common Agriculture Policy in form 

of subsidies and regulations. The difficulty to measure the risk of agriculture companies 
results from their unquoted character. The majority of farms in agriculture are unquoted. It 
means by the assessment of market return and risk we have to rely on financial statements. 
In this case one of the negatives is the fact that these statements are used for tax purposes, 
and can be adjusted in sense of tax.  

In the paper we measured the development of risk and return of Slovak unquoted 
agricultural farms over the period 2000 – 2013, using the alternative Markowitz portfolio 
theory with volatility of ROE. Not only all the existing farms in ten 5-years periods were 
examined, we focused specifically on two production orientations (crop and animal farms).  

The results show that the crop farms recorded higher return, and also higher risk in 
comparison to the animal farms. It agrees with the general opinion that the crop production is 
riskier, because of its dependence on climate, and shorter production cycle than the animal 
production. However both, risk and return, are at the low level. When we focus on changes 
between the periods, there is seen the link in development between crop and animal farms. 
The results of each group are changing the same way, it means are positively correlated.  

It can be concluded that the percentage share of animal farms has been year to year on 
decrease, in the favour of crop farms. One of the reasons of this development is also the 
CAP single payments system that makes the Slovak farms planting on relatively large 
acreage more favourable. We expect that in the future the structure of Slovak agriculture will 
change in the way of increasing percentage share of crop oriented farms.  
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Abstract:  
The dynamic and rapidly changing development on the financial markets, coupled with 

the global economic crisis´s impact in recent years, makes the financial decisions and 
personal money management more challenging than ever before. The more complex the 
financial markets are, the more confused the consumers become, in order to detect the 
threats and opportunities, which the markets offer. Many times, we are the victims of wrong 
financial decisions of households and disability to use the finance in proper way. For this 
reason the attention has been paid to the financial literacy and necessity of financial 
education, as a tool for improvement the welfare through better decision-making. 

The financial literacy idea has been spread worldwide and consequently implemented 
into the national policy programmes in the majority of countries, as well as in Slovak republic. 
Numbers of studies highlight the importance of financial education as one of the most 
appropriate tools for avoiding the negative decision´s consequences. The authors proved 
that people with low level of financial literacy are less likely to report regular saving, pay bills 
on time, maintain a budget, or diversify investments (Hilgert et al., 2003). Moreover, their 
poor financial education leads to negative credit behaviour resulting into the higher 
indebtedness and debt accumulation problems (Stango and Zinman, 2009), high-cost 
borrowings and loans (Lusardi and Tufano, 2009), and wrong choices of mortgages and 
other financial products (Moore, 2003). Oppositely, the high level of financial literacy refers to 
the actions of people such as appropriate financial planning for retirement, wealth 
accumulation and savings (Lusardi and Mitchell, 2007; Hung et al., 2009; Behrman et al., 
2001), or the finance investing and participation on the stock markets (Graham et al., 2009).  

This paper examines the development of financial literacy and its selected determinants. 
The main objective of the paper is to evaluate the level of financial literacy on a sample of 
students in Slovak Republic, in order to compare the results with the results of the survey 
conducted by Slovak Banking Association in 2007. We also focus on the selected 
determinants affecting the level of financial literacy (gender, age, education level and 
education focus). Using Index of financial literacy and Mann-Whitney U test techniques we 
find that age, gender and education level are relevant determinants of financial literacy level 
while education focus is not. We conclude that the overall level of financial literacy in 2012 
has risen in comparison to 2007. 
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Introduction 
The dynamic and rapidly changing development on the financial markets, coupled with 

the global economic crisis´s impact in recent years, makes the financial decisions and 
personal money management more challenging than ever before. The more complex the 
financial markets are, the more confused the consumers become, in order to detect the 
threats and opportunities, which the markets offer. Many times, we are the victims of wrong 
financial decisions of households and disability to use the finance in proper way. For this 
reason the attention has been paid to the financial literacy and necessity of financial 
education, as a tool for improvement the welfare through better decision-making (Habschick 
et al., 2007). 

The concept of “Financial literacy” was firstly used by the Jump$tart Coalition for 
Personal Financial Literacy in 1997, although, the first political initiative to improve the quality 
of personal finance through financial education goes back to the 1950s and 1960s (Bernheim 
et al., 2001). In the study, Jump$tart defined the financial literacy as “the ability to use 
knowledge and skills to manage one's financial resources effectively for lifetime financial 
security.” Since that time a plenty of studies proved the correlation between the financial 
education and financial behaviour outcomes, as summarises (Hastings et al., 2012). People 
with low level of financial literacy are less likely to report regular saving, pay bills on time, 
maintain a budget, or diversify investments (Hilgert et al., 2003). Moreover, their poor 
financial education leads to negative credit behaviour resulting into the higher indebtedness 
and debt accumulation problems (Stango and Zinman, 2009), high-cost borrowings and 
loans (Lusardi and Tufano, 2009), and wrong choices of mortgages and other financial 
products (Moore, 2003). Oppositely, the high level of financial literacy refers to the actions of 
people such as appropriate financial planning for retirement, wealth accumulation and 
savings (Hung et al., 2009; Behrman et al., 2010), or the finance investing and participation 
on the stock markets (Graham et al., 2009; Choi et al., 2011). Many other studies, which 
highlight the importance of financial education, proved that it is one of the most appropriate 
tools for avoiding the negative decision´s consequences (Christelis et al., 2010; Gerardi et 
al., 2013; Banks and Oldfield, 2007; Lusardi et al., 2010). In the recent years, several authors 
in their studies examined the links between the level of financial literacy and savings, 
investment behaviour (Kimball and Shumway, 2006), acquisition of resources and 
indebtedness (Moore, 2003; Gerardi et al., 2010), or preparation for retirement (Lusardi and 
Mitchell, 2007; Behrman et al., 2010). Their studies only empower the importance and 
necessity for higher level of financial literacy. Generally can be claimed that financially 
literate consumers make better financial decisions, do more invest and participate on the 
stock markets, use diversification for risk elimination (Graham et al., 2009), are able to 
choose mortgages and loans with lower fees (Choi et al., 2011), avoid indebtedness 
(Hastings and Tejeda-Ashton, 2008), manage their wealth more effectively (Stango and 
Zinman, 2009), plan for retirement and accumulate more retirement savings. The financially 
illiterate people have mainly the opposite financial behaviour and according to Jappelly and 
Padula (2013) are the less financially informed individuals found in countries with more 
generous Social Security benefits. The authors argue that there exits the fewer incentive to 
save and accumulate wealth and, in fact, less reason to invest in financial literacy. 

The financial literacy idea has been spread worldwide and consequently implemented 
into the national policy programmes in the majority of countries. The Slovak republic´s 
political situation before 1989, characterised by the centralised economy, when only one 
commercial bank and insurance company had existed,  made the financial decision making 
and need for the financial literacy absolutely meaningless. After 1989, the transformation into 
the market economy brought the competitiveness and diversity of financial instruments, for 
which the households of Slovak republic had not been prepared enough. The low financial 
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literacy and level of education reflected into many mistakes and wrong investing decisions 
made by the households, as well as politicians on the national level in the process of 
privatisation (Morvay et al., 2005). The Ministry of Education of the Slovak republic 
emphasised the importance of financial literacy development by formulating the National 
Standard of Financial Literacy in 2008. According to the article no. 447 from the 2nd June 
2008 part 5.1 the government considers the education of Slovak society as fundamental tool 
for the further development and the decisive factor for its successful adaptation in the 
integrated European area (Ministry of Education of Slovak republic and Ministry of Finance of 
Slovak republic, 2008). The Slovak Bank Association (SBA) created the index for measuring 
the level of financial literacy, and provided the study in 2007 to monitor financial education of 
Slovak consumers. The results are rather insufficient, with the average representative´s 
successfulness of 56 % (Slovak Banking Association, 2007). Later on, in the 2012, the 
average financial literacy resulted into 68 %, however, the evaluation can be considered as 
misleading, taking into account that the monitoring was done as the voluntary online 
questionnaire (Slovak Banking Association, 2012). The study published in 2012 indicated the 
poor financial literacy of the Slovak republic and put it on the 9th place from 11 selected 
European countries (ING, 2012). To the other Slovak authors dealing with the level of 
financial education belong Baláž, (2012); Piovarčiová, (2010); Szarková, (2010) etc. 

The main objective of the paper is to evaluate the level of financial literacy on a sample 
of students in Slovak Republic and to compare the results with the results of the survey 
conducted by Slovak Banking Association in 2007. We also focus on the selected 
determinants affecting the level of financial literacy (gender, age and education). 

Data and Methods 
To be able to compare the results of our survey with the survey conducted in 2007 we 

had to collect our own data. As a tool of data collecting we used the same test already used 
by The Slovak Bank Association focusing on financial literacy linked to bank products. It is a 
reason why the validity and reliability was not evaluated again.  

The test consisted of ten questions which can be divided into four major areas: basics of 
interest rates (questions 1, 2), investments (question 4, 5), loan as a bank product (question 
6, 7, 8) and general economic knowledge (question 3, 9, 10). The sample of students 
allowed us to evaluate the impact of selected determinants. The sample consisted of 440 
students. For the sample`s structure see table 1. 

 

Tab. 1 Sample structure 

  Frequency Percentage 

Age 18-24 320 72.7 

 over 24 119 27.0 

Gender Men 172 39.1 

 Women 268 60.9 

Education level secondary school 168 38.2 

 Bachelor 272 61.8 

Education focus not economic 154 35.0 

 Economic 286 65.0 
 

The main source for processing the paper is the methodology and index of financial 
literacy (I-FiG) created by the SBA (1). It is an average score of correct answers of 
respondents. The highest possible I-FiG value can be 100%, the lowest 0%. Since we used 
the same test as SBA in 2007 we were partially able to compare the results achieved by 
respondents in the initial research with the results of our sample. 
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100x
srespondentofNubmer

srespondentallofanswerescorrectofNumber
FiGI =-   (1) 

     
To measure whether the results are influenced by the selected determinants (age, 

gender, education level and education focus) non-parametric statistical methods were used. 
To verify the existence of statistically significant differences between the individual groups of 
respondents (depending on a particular factor) the Mann-Whitney U test was used. A null 
statistical hypothesis with parity of all the medians is tested. If the p-value is lower than the 
chosen level of significance (0.05), the null hypothesis is rejected. This means that the 
difference between at least one pair of the medians calculated from the sample is too big to 
be a result of only random selection, i.e. it is statistically significant – there is a relationship 
between the variables. If the p-value is equal or higher than the chosen level of significance, 
the null hypothesis cannot be rejected. This means that the difference between each pair of 
the medians calculated from the sample can only be a result of random selection, i.e. it is not 
statistically significant – there is no statistically significant difference between the variables. 

Results and Discussion 
The overall performance of our sample measured by I-FiG was 71.8%, meaning on 

average each respondent answered correctly more than 7 answers out of 10. It is a better 
result by far in comparison with 2007 results (the 2007 I-FiG was 56%). However, 2007 
sample was in accordance with the demographic structure of Slovak Republic and the 
achieved results can be considered representative. The 2012 sample was not but our goal 
was not to evaluate the overall performance of Slovak Republic as whole but we focused on 
respondents with completed secondary grammar school and bachelor education. If we want 
to compare the results of 2007 survey and our survey we have to focus on the results of 
these two groups. According to 2007 results the I-FiG of the respondents with secondary 
grammar school education level was 61% while in 2012 it was 68%. The I-FiG of the 
respondents with bachelor level was 66% in 2007 and 74% in 2012. The rest of I-FiGs 
according to age, gender and education focus as well as 95% confidence level can be seen 
in table 2 and figure 1. 

 
Table 2: The I-FiGs according to the selected determinants (in %) 

Age Gender Education level Education focus Total 

18-24 over 24 Men Women 
secondary 
school 

Bachelor 
non 
economic 

economic 

69.7 77.5 75.6 69.3 67.7 74.3 70.6 72.4 71.8 
 

As can be seen from table 2 and figure 1 the main differences in I-FiGs based on the 
selected determinants are in age, gender and education level. 
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Pic. 1 The mean values of correct answers with 95% confidence level (age, 

gender, level and focus of education) 
 

The percentage of correct and wrong answers of 2012 sample respondents is in table 2. 
It contains the miniature 2x2 contingency tables for every question and every determinant. 
As can be seen from the percentage of correct respectively wrong answers some questions 
(2, 9) were simpler than others (7, 8). Based on the findings the most problematic area of the 
test (and the financial literacy in general) is linked to the loans, specifically to annual 
percentage rate (APR). 

 

Tab. 3 Respondents’ answers overview 

    Age Gender Education level 
Education 
focus 

    18-24 
over 
24 

men women 
secondary 
school 

bachelor 
Non-
econ. 

Econ. 

1 
Wrong 41.7% 12.5% 17.5% 36.8% 24.3% 30.0% 17.5% 36.8% 
Correct 31.2% 14.6% 21.6% 24.1% 13.9% 31.8% 17.5% 28.2% 

2 
Wrong 3.4% 0.2% 1.4% 2.3% 2.0% 1.6% 1.8% 1.8% 
Correct 69.5% 26.9% 37.7% 58.6% 36.1% 60.2% 33.2% 63.2% 

3 
Wrong 17.8% 4.6% 6.8% 15.5% 9.1% 13.2% 8.9% 13.4% 
Correct 55.1% 22.6% 32.3% 45.5% 29.1% 48.6% 26.1% 51.6% 

4 
Wrong 22.6% 6.4% 8.9% 20.0% 12.3% 16.6% 10.5% 18.4% 
Correct 50.3% 20.7% 30.2% 40.9% 25.9% 45.2% 24.5% 46.6% 

5 
Wrong 17.3% 4.3% 8.4% 13.4% 10.0% 11.8% 6.6% 15.2% 
Correct 55.6% 22.8% 30.7% 47.5% 28.2% 50.0% 28.4% 49.8% 
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6 
wrong 12.5% 4.8% 5.0% 12.3% 6.8% 10.5% 6.4% 10.9% 
Correct 60.4% 22.3% 34.1% 48.6% 31.4% 51.4% 28.6% 54.1% 

7 
wrong 49.9% 14.6% 22.7% 41.6% 26.6% 37.7% 22.5% 41.8% 
Correct 23.0% 12.5% 16.4% 19.3% 11.6% 24.1% 12.5% 23.2% 

8 
wrong 40.3% 12.3% 19.8% 33.0% 21.4% 31.4% 21.6% 31.1% 
Correct 32.6% 14.8% 19.3% 28.0% 16.8% 30.5% 13.4% 33.9% 

9 
wrong 5.0% 0.5% 2.0% 3.4% 3.9% 1.6% 2.0% 3.4% 
Correct 67.9% 26.7% 37.0% 57.5% 34.3% 60.2% 33.0% 61.6% 

10 
wrong 10.5% 0.9% 2.7% 8.6% 7.0% 4.3% 5.2% 6.1% 
Correct 62.4% 26.2% 36.4% 52.3% 31.1% 57.5% 29.8% 58.9% 
 
As it is obvious from figure 1 and table 2 there were differences in the answers of 

respondents according to age, gender, education level and education focus. However the 
statistical significance of these differences remained to be evaluated. To evaluate it we used 
the I-FiG of each respondent as test variable and the selected determinant (age, gender etc.) 
as grouping variable. Since the grouping variables were all two dimensional it was possible 
to use Mann-Whitney U test as a mean of evaluation of the statistical significance of the 
differences in the respondents` answers. For the results of Mann-Whitney U test (p-values) 
see table 3. 

 
Tab. 4 Differences in answers according to the selected determinants. 

Determinant Age Gender Education level Education focus 

Value 0.000* 0.000* 0.000* 0.198 
*indicates statistical significance 
 

Based on the results of Mann-Whitney U test (see table 3) we conclude that as 
statistically significant determinants of the financial literacy level can be considered age, 
gender and education level (secondary grammar school or bachelor level). The focus of 
education (whether it is economic one or not) has no statistically significant influence on the 
correctness of the respondents`answers. To put it in other words, there is no statistically 
significant difference in the answers of respondents according to their education focus. 

Discussion 

The level of financial literacy is affected by various determinants. Based on the results of 
previous research mainly age, gender, education and income have significant impact on 
financial literacy. Hung et al. (2009) in their study claim that the level of financial literacy 
increases with the level of education and income. The factors, as gender and age do not 
have significant impact on the level of financial literacy. Murphy (2013) agrees with the 
assumption that the level of education has the highest correlation with financial literacy, but 
also the other factors such as age, race, gender and earnings are of influence. Lusardi and 
Mitchell (2011) emphasise the importance of age, as the determining factor, and state that 
middle age people have the highest level of financial literacy, whereas Bhushan et al. (2013) 
showed that financially literacy is not affected by age.  

Based on the results of our research three determinants of the financial literacy level can 
be confirmed: age, gender and education level. Age is a natural factor of financial literacy 
and this determinant caused the biggest difference in the results (I-FiG is 7.8% higher in the 
age group “over 24 years”). Gained experiences contribute to the increase in financial 
literacy. The relevance of age as a determinant form financial literacy was statistically 
confirmed. On the other hand gender as a factor of financial literacy level has to be examined 
more deeply. Hung et al. (2009) argue, that gender has no significant impact on the level of 
financial literacy. Based on our results, men on average answered correctly 0.63 questions 
more than women.  
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As stated by Murphy (2013) the level of education is also a relevant determinant of 
financial literacy. We can confirm this statement by the difference in I-FiG between 
secondary school and bachelor university degree (I-FiG is 6.6% higher in favour of 
respondents with bachelor level). However, further research should be focused on the 
elimination of the impact of age on the determinant education, as in our sample the age is 
positively correlated with education. 

The last examined factor – education focus has no impact according to our sample.  

Conclusion 

Improving financial literacy of the population is beneficial for the whole society. 
Households benefit in making rational and sustainable decisions resulting in their ability to 
pay all liabilities on time and on the other hand to earn adequate return on investments 
(financial or real). The public administration benefits in form of lower public expenditures 
related to financial assistance and social security net. Financial intermediaries take 
advantage of lower risk (once again, the households are able to pay all liabilities) and of their 
ability to communicate the advantages of selected products to customers since they are 
capable to evaluate the products by themselves. 

In this context we have to perceive the results positively. The level of financial literacy 
increased in 2012 in comparison with 2007 (2007 I-FiG 56%, 2012 I-FiG 71.8%). The 2012 I-
FiG of respondents with secondary grammar school education level was higher than 2007 I-
FiG of respondents with bachelor education level (68% to 66%). For objectivity`s sake it 
would be beneficial to compare the level of financial literacy measured by I-FiG across 
countries with common historical background like Visegrad countries (Slovakia, Czech 
Republic, Poland and Hungary) have. 

In the second part of paper we analysed the influence of selected factors (age, gender, 
level and focus of education) on the level of financial literacy. Based on our results we 
conclude that the level of financial literacy is determined by age, gender and education level. 
In our sample the determinant education focus was not confirmed. 

To further improve the financial literacy of the population we suggest to implement the 
personal finance as a part of learning objectives (curriculums) at the secondary grammar 
schools or as an optional course of the bachelor degree at universities. We already 
discussed the reasons why and how the society benefits from the high financial literacy. We 
also think that a high financial literacy can eliminate bad households` decisions potentially 
resulting in individual bankruptcy. 
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Portal of Slovak Universities

Darina TOTHOVA1

Juraj FABUS2

Abstract:
The Portal of Universities was created to draft of the association EUNIS Slovakia and 
supported by the Ministry of Education, Science, Research and Sport SR in the central 
development projects. The main objective of the portal is to provide systematic and 
professionally supervised information on universities, create a space for exchanging 
experiences and information on conferences, seminars and educational products. The 
development of the portal involved: Ministry of Education, The Institute of Information and 
Prognoses of Education and universities, particularly University of Zilina, Slovak Agricultural 
University in Nitra, Slovak Technical University in Bratislava, Trnava University in Trnava, the 
University of St. Cyril and Methodius in Trnava, Constantine the Philosopher University in 
Nitra, Technical University of Kosice, the Catholic University in Ružomberok. In the 
presentation of the results published at the Portal of Universities there are survey results 
gathered in 2011-2014 from the use of portals, Central electronic application form, as well as, 
the results of contact surveys in order to redesign Portal of Universities. The applied methods 
are evaluation dependencies of ideological issues of identification data using Chi-square 
contingency test, Kruskal-Wallis test of opinion matters. Electronic support was tested by 
LSD test of contrasts – testing of mean values compliance. The success of the Portal of 
Universities is proved by the measurable indicators and by the increasing visit rate of the 
Portal.

Key words:
Portal of Universities, electronic application, central register of students, grant schemes, 

mobility, e-learning

Introduction
The proposal for Portal of Universities creation arose at the ground of EUNIS Slovakia 

association in 2005. Portal of Universities was introduced to Ministry of Education, Science, 
Research and Sport of the Slovak Republic (MESRaS SR) on November 11, 2006, since 
then it has been financed by the MESRaS SR.

The Portal of Slovak Universities is closely related to the Electronisation of university 
application process, Central register of students, Central register of staff, Information 
systems for grant schemes administration, Development, analyses and interconnection of 
mobility online system concept (Erasmus + online). Since 2012, Portal of Universities 
belongs under the Ministry of Education, Science, Research and Sport of the Slovak 
Republic.

Portal of Universities offers to universities among other functionalities also automatic
content transmission via exchange formats to their websites, avoiding duplication of the 
information, as well as, time saving for information creators. Portal of Universities is used by 
all Slovak universities. Innovation and new functionalities are proposed through their 
representatives in working groups.

1 RNDr. Darina Tothova, PhD., Slovak University of Agriculture in Nitra, Faculty of Economics and 
Management, Tr. Andreja Hlinku 2, 94976 Nitra, Slovakia. email: darina.tothova@uniag.sk
2 Ing. Juraj Fabus, PhD., University of Zilina, Slovakia, email: Juraj.Fabus@fpedas.uniza.sk
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Pic. 1 Projects solved or participated by EUNIS Slovakia

The Portal of Universities
The main purpose of the Portal of Universities is to develop systematically organized 

and professionally supervised information concerning universities. Next, the Portal integrates 
and interconnects key systems for universities, enables to obtain information in a short time 
at one place. Portal of Universities ensures access to the central databases and code lists. 
Very important role is the integration with Academic Information System - entering data only 
once, presenting information from the Portal at faculties’ and universities’ websites (study 
programs, conferences, e-courses, etc.).

Pic. 2 Portal of Universities – Page view
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Target Groups of Portal of Universities:

Secondary schools - applicants for university studies, educational counselors.
Universities - students, teachers and other employees.
Graduates - access to information about educational activities in Slovakia, statistics 
evaluation.
Companies - employers.
General public - especially interested in further education organized by universities, 
interested in events at universities, in conferences, seminars, etc. 

Pic. 3 Users of Portal of Universities and basic information about Portal

Modules of Portal of Universities
The Portal currently includes following modules: 
- Information about university
- Electronical application form 
- Projects (development projects, projects KEGA, with option of presenting information 

from other national projects)
- Conferences and Seminars
- Publication activity - link to Central register of publication activity
- E-learning - Registry of university e-courses and e-objects
- News – General about university
- News from Ministry of Education, Science and Research of the Slovak republic.
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Module Information about university

This module ensures the creation and presentation of the information regarding 
universities based on different criteria that are systematically organized and professionally 
supervised. It provides information on study programs and serves mainly for applicants that 
are interested to study at particular universities. It is the most visited part of the Portal. 

Module Electronical university application form 

University applicants are offered solution that enables transparent environment and 
consistent way of application for the university. The process of university application is easier 
and more effective. The system uses a central database of accredited study programs and 
other central databases, including electronic pupils' books. In case that applicant applies for 
more than one university he or she enters data about himself/herself only once. The 
applicant gets information necessary for electronic application form in short time, from one
place during application filling. He or she can use data about applicant from previous year, 
and then the applicant can send application forms to various universities without the 
repetition of identical input data. The application form can be corrected before it is sent; it can 
be also checked online. The applicant can get SMS notifications. This model has strong user 
support. There is data exchange between electronic application form and particular academic 
IS through web services based on exchange formats.  

Module Projects 

The module serves for administration of entire life cycle of submitted, processed, 
funded, completed projects within internal grant system of Ministry of Education, Science and 
Research of the Slovak republic. The main part of the solution is KEGA management and 
development projects. The system is modular and ready for any grant scheme. In addition to 
the management of projects, statistical interface and the overview of projects are also 
available. The system also provides automatic export of data for system SK-CRIS. It is 
available at URL: projekty.portalvs.sk or via URL www.portalvs.sk, module Projects.
Module Conferences and Seminars
The module provides insertion of conferences and seminars in a simple form, giving an 
overview of the various events. It allows filtering of information. Registered events can be 
observed also in the events calendar.

Module E-Learning

The module is designed especially for university teachers to gain an overview which 
courses are developed at Slovak universities and to what extent. University teachers can 
establish cooperation with the authors of these courses, in order to avoid unnecessary work -
making duplicate courses, once the course with a specific topic has been developed, it can 
be used in the curriculum as an additional learning support. The module can also serve as 
a possible choice of guarantors with already prepared teaching support. The module is also 
designed for students at all levels of study, who can find additional sources for studies, due
to the fact that many courses or objects are accessible. In addition, they can utilize distance 
learning.
Information about online courses that are found and published on the internet and web 
portals are important for university education that use the presentation of study materials, 
tool for electronic testing and evaluation of acquired knowledge (Országhová, 2009).

Module News

The strength of the portal is module News. The author of each actuality determines 
the target reader, the News appear when using selected module (option of multiple choice).
News on the main page is divided into General News and News of Ministry of Education, 
Science, Research and Sport of the Slovak Republic.
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Pic. 4 Module Projects

Other components of the Portal of Universities
They evaluated individual Measurable indicators and statistical evaluation of the surveys  

functional application, 
location and interconnection of different national dials, 
strong user support - Call center, HelpDesk, 
involvement of universities - all universities are involved in the module “Information about 
universities”, most of the universities are involved in module “Conferences and Seminars”
and “eLearning”, 
communication interface (SMS tokens, e-mails, discussions, and intranet), 
access dials to external applications,
traffic statistics.

The methodology of improving the functionality and further development of Portal of 
University consists of several parts:

Analysis of the universities’ requirements based on surveys evaluation conducted at the 
universities.
Analysis of the portal users’ responses obtained from electronic mail and evaluation of 
the User support.

Surveys were conducted through online questionnaire method.
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Pic. 5 Evaluation of Portal of Universities from selected aspects

In addition, contact meetings with high school graduates (applicants for university study) 
were conducted. They evaluated individual parts of the information architecture of Portal of 
University website, which includes navigation, classification, and location of the various 
elements, the search and graphic design. During the survey the eye camera was used. The 
eye movements revealed what was interesting for respondents at the first place, on the other 
hand, what was unattractive for them.  

The presentation of survey results from the years 2011-2014 from the use of portal, and
Central electronic application form can be found at URL:

http://www.portalvs.sk/files/files/stats-results.pdf. The methods used to evaluate the 
results are following: Evaluation dependencies of ideological issues of identification data
using Chi-square contingency test, Kruskal-Wallis test of opinion matters. Electronic support 
was tested by LSD test of contrasts - testing of mean values compliance (Hanová, 2012).

It can be seen from the first table published at the mentioned URL that the most 
significant impact on survey’s responses Evaluation of Portal of University has identifier 
about respondents “Relationship of the respondent to the Portal of University”, where up to 
39% of responses is dependent on the given identifier. "Age" of respondents influences the 
opinion answers in 33%. Sex and Region do not influence the answers of the respondents. 

Synthesis of gathered findings showed that the further development of the Portal of 
Universities is necessary, as well as, processing of new modules based on the results of the 
work of the working groups. Finally, the redesign of Portal of Universities is necessary.    

The objectives of Portal of Universities for the following period
Main objectives that result from the results of the work of working groups are portal

redesign based on research, portal personalization, innovation of existing modules and
functionalities, extend the application of new modules; particularly module DEKA (module
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designed to support e-learning in order to ensure continuous availability of courses and 
documents), Module Further Education will be added, database providing information on
training programs for lifelong learning based on rich filtering rules.

Conclusion:
Portal of Slovak universities is as a gateway to the information for prospective students,

as well as, university students and the general public. It is also a gateway to a nationwide
projects and other IS, such as KEGA, CRPA, and Electronisation of the university application 
process. It is great asset especially for universities that provide information about their 
activities, publish events organized at the university and e-courses. The Portal has been built
since 2006 and continuing its operation is of great importance. There are published plenty of 
information. Universities can exchange information with their IS with help of exchange
formats. See Faculty of Economics and Management of University of Agriculture in Nitra 
(Information for applicants and Conferences and Seminars - information are entered at the
university portal, from where are downloaded to particular faculty websites). 
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ASSESSMENT OF ENVIRONMENTAL PERFORMANCE OF SLOVAK 

AGRICULTURE  
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Abstract: 

Agriculture, as one of the most important sectors of national economy in the most 
countries of the world, seeks to be more sustainable and less based on finite resources. 
However, in the same time agriculture has to cope with rising temperatures and a changing 
pattern of rainfall. People rely on the fact that agriculture will ensure food security for a 
growing world population. It should also reduce its own emissions and contribute to reducing 
the loss of biodiversity. These objectives of this primary sector seem to create an equation 
without solution. Most of the future benefits of decarbonising the economy depend on the 
agriculture, forestry and land use sector.  

The main types of agricultural pollutants are livestock manure, compost, sludge, 
sediments, silage effluent, waste water from agricultural production, fertilizers, pesticides, 
other chemicals (mordants, preservatives), as well as oil and fuel. Another cause of 
agricultural pollution may also be the poor organization of agricultural activities. The main 
producer of greenhouse gases is livestock and its handling, storage and application of 
manure and organic waste manure. In crop production it is mainly the use of pesticides and 
herbicides, but also a long-term process of composting. 

Therefore the aim of presented work is to assess the environmental implications of 
agricultural production in Slovakia. We analyze interferences of agriculture and 
environmental performance. Agriculture has changed from a system oriented on intensive 
production to methods which has allowed the adoption of more extensive agriculture, 
especially related to decrease in purchased agricultural inputs. In the period before the 
transformation, the intensification of production led to excessive use of fertilizers, increased 
requirements for livestock on less resistant soil and damaged biodiversity.  

We identify the environmental performance indicators. As for the methodology, we 
use Cluster Analysis for identification of similarities among regions in Europe in terms of 
environmental indicators. We also employ DEA (data envelopment analysis) to compute 
environmental efficiency of European countries.  

Sector of agriculture is without doubt one of the major environmental polluters. In 
Slovakia agriculture is not only a major producer of toxic ammonia, but there is also a variety 
                                                           
1 doc. Ing. Natália Turčeková, PhD., SUA in Nitra, Faculty of Economics and Management, 
Tr. Andreja Hlinku 2, 949 76 Nitra, natalia.turcekova@uniag.sk 
2 Ing. Tatiana Svetlanská, SUA in Nitra, Faculty of Economics and Management, Tr. Andreja 
Hlinku 2, 949 76 Nitra, t.svetlanska@gmail.com 
3 Ing. Bohuš Kollár, SUA in Nitra, Faculty of Economics and Management, Tr. Andreja Hlinku 
2, 949 76 Nitra, bohus.kollar@gmail.com 
4 Ing. Tomáš Záhorský, SUA in Nitra, Faculty of Economics and Management, Tr. Andreja 
Hlinku 2, 949 76 Nitra, zahorsky.t@gmail.com 
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of other gases. Results suggest that environmental performance of agriculture is influenced 
by location and structure of agricultural production of regions. In terms of agriculture issue, 
Slovakia is ranked as 103rd country according to environmental performance index among 
178 countries.  
 

Key words: 

agriculture, environmental indicators, emissions, environmental performance 

JEL: Q01, Q53, Q57, C38 

Introduction 
 

Environmental performance has been lately one of the major global issues. There 
have been great efforts concentrated on the climate change over the last decades. More 
recently, sector of agriculture and fisheries has gained importance on the global policy 
agenda in terms of environmental sustainability. Countries are constantly asked to explain 
their environmental performance on a range of pollution control and natural resource 
management with reference  to quantitative metrics. The aggregated measurement of 
environmental performance is provided by environmental performance index (EPI), which 
gives the integrated information for analysts and decision makers dealing with energy and 
environmental related issues (Esty et al., 2006). The move toward a more data-driven 
empirical approach to environmental protection enables policymakers to spot problems, 
track trends, highlight policy successes and failures, identify best practices, and optimize the 
gains from investments in environmental protection (EPI report, 2012). EPI is tool serving to 
evaluate environmental sustainability. The index considers several policy categories related 
to environmental public health and ecosystem sustainability.  

In our paper we focus on ecosystem sustainability from the perspective of agriculture 
in EU member states. Unlike the EPI, which is the aggregated index we try to develop an 
agri-environmental index (AEI) indicating the environmental performance of European 
agriculture. We focus on the policy indicators derived from the Agriculture category 
recognized by EPI – agriculture subsidies and pesticides regulations. Furthermore we 
employ greenhouse gas emissions from agriculture, labour, arable land, output of agriculture 
and fertilizers consumption in calculation of agri-environmental performance. The aim of the 
work is to identify leaders and laggards in agri-environmental performance among European 
countries and emphasis the position of Slovakia. The applied methodology is cluster analysis 
and data envelopment analysis (DEA) to measure environmental efficiency of agriculture. 
We further examine interdependence of environmental efficiency and pesticides regulations.  

The paper is organized in several chapters. Firstly we will briefly depict the theoretical 
background consisting of literature review related to issue. In the second part we describe 
the methods and data. Third part is devoted to results and brief conclusion summarizes main 
findings.  
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Literature Overview  

Environmental policy in EU – agri-environmental measures 

Intensification of production in early stages of EU, led  to a pressure  on  natural 
resources  use and environment. Policy measures of high price level also favoured intensive 
agriculture and increased the use of fertilisers and pesticides. Pollution of natural resources 
is an undesirable side effect of these policies (H.-P. Piorr, 2003). EU has taken initiative in 
protecting common environment through the Environment Action Programmes since 1973 
(A. Jordan, 2012).  

Based on the reform of Common Agricultural Policy (CAP) there has been a link of 
direct payments to requirements that farmers maintain land in good agricultural and 
environmental condition and comply with relevant environment legislation since 2003 
(General Union Environment Action Programme  to 2020, 2014). The lower values of 
agri-environmental measures (AEM) in the rural development budgets indicate that 
investments in agricultural holdings, processing and marketing are the highest priority, 
whereas the AEM are less important.5 The objectives of AEM are focused on compensation 
payment to farmers for protecting and enhancing the environment on their farmland and the 
measurable normative objectives are uncommon (Prager and Nagel, 2008). Agri-
environmental schemes (AES) represent one of the main tools of rural development. They 
are packages of actions implemented by farmers who receive financial support in return for 
adopting environmentally friendly practices (Garrod, 2009). 

The AEM are integrated in the groups of indicators and proposed by several 
organizations. Beside the European Union (EU) and the European Environment Agency 
(EEA), it is also the Food and Agriculture Organization of the United Nations (FAO), the 
Organisation for Economic Cooperation and Development (OECD) and the World 
Commission on Environment and Development (WCED) (Hřebíček, Valtinyová, Křen et al., 

2013). The indicators can be divided into environmental (greenhouse gas emissions from 
agriculture, water withdrawals, environmental protection expenditures etc.), social (training 
and education expenditures, health and safety of costumers, etc.), corporate governance 
(compliance with legal norms, etc.), economic (value added, profitability etc.).  

 
Environmental performance in EU 

There are several metrics introduced by experts aimed to measure environmental 
performance. EPI was introduced in 2006 to depict the environment performance for the 
most of the countries in the world. The EPI is the integrated index which ranks how well 
countries perform on environmental issues from point of human health and ecosystem (EPI 
report, 2012). Agri-ecosystem is defined according to Swift as “(natural) ecosystems that 
have been deliberately simplified by people for purpose of the production of specific goods of 
value to humans”(Swift et al., 2004). Under the EPI framework ecosystem vitality is the 
objective affected by air pollution, water, biodiversity, forestry, fisheries, agriculture and 
climate change (EPI report, 2012). 

There have been a large collection of wide-ranging environmental indicators 
constructed and applied by different organizations aimed to calculate environmental 
performance (Tyteca 1996, Olsthoom et.al. 2001). Most of these indicators reflect only 

                                                           
5According to Uthes and Matzdorf, this is particularly true for the new member states, where the share 
of the AEM on the rural development budget is less than 13%. 
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segmental characteristics of environmental performance and synthetic standardized EPI was 
investigated by researchers to find an appropriate methodology (Zhou et.al. 2006). 

In order to composite the index there is often used multiple criteria decision making 
considered as an indirect method (Diaz-Balteiro and Romero,2004). In case of indirect 
method there is a need to normalize indicators in a first stage of constructing the indicator. 
The direct approach incorporates the pollutants as undesirable output in the productive 
efficiency of agriculture. Productive efficiency measurement was pioneered by Pittman 
(1983), who extended the CCD multilateral productivity index (Caves et al., 1982) and took 
undesirable outputs into consideration. One limitation of Pittman’s work is that it requires the 
prices of pollutants which are difficult to measure (Zhou et.al. 2006).  

Another measure is based on Coelli´s et.al. (2007) environmental efficiency. The 
environmental efficiency incorporates material balance condition into production models 
(Turčeková et.al., 2014). Material balance condition can be explained by the balance of 
nutrients and thus the difference between nutrients in inputs and nutrients in outputs. 
Popular method often use to measure environmental performance is the data envelopment 
analysis (DEA), which only requires the observed quantities of inputs and outputs.  DEA is 
widely used to calculate technical efficiency of energy industry (Boyd and Pang, 2000; 
Ramanathan, 2000) and ecological efficiency (Dyckhoff and Allen, 2001; Korhonen and 
Luptacik, 2004, Hassan 2014). The application of DEA aimed to measure environmental 
performance is built upon the fact that outputs are divided into desirable and undesirable 
outputs (Scheel, 2001). Traditional DEA models mainly handle desirable outputs that have 
the property of ‘the more the better’, while the undesirable outputs have the property ‘the 
less the better’. 

 
Agri-environmental performance of Slovakia 

Slovakia was the country with fastest growth among OECD countries for the period 
2000-2008, but was hit by the global crisis in 2009. Among the OECD countries Slovakia has 
one of the highest amounts of produced pollution and consumed energy per unit of GDP 
(OECD Environmental Performance Reviews, 2011). As for the sector of agriculture, 
adoption of CAP helped to strengthen environmental regulations of the sector. An obvious 
problem in monitoring the agri-environmental performance has been a little progress in 
building capacities for evaluation of the efficiency of agri-environmental policies and their 
effectiveness.  

The removal of input subsidies after 1990 was the main reason for the decrease in 
purchased farm inputs like fertilizers, pesticides, energy and water and thus enhanced agri-
environmental performance.  The accession to the EU in 2004 required the adoption of 
additional EU environmental policies for example Nitrates Directive. Under this directive 
around 60% of farmland was identified as nitrate vulnerable zones affecting technical 
requirements for manure storage and application in these areas. Since 2000 it has been a 
positive trend in environmental efficiency of agriculture with regard to greenhouse gas 
emissions, with fluctuations in 2009, which was due to a sharp decrease in gross value 
added from agriculture. This positive effect was caused by reduced emissions from 
agriculture due to a reduction in livestock and the decreased level in application of industrial 
fertilizers. (Slovak environmental agency, 2010).  

The structure of the sector is dominated by large-scale corporate farms occupying 
80% of the farmland and the majority of farm operations are provided on the leased land as 
the agricultural land market is not developed (Božík et al., 2010). Providing the agricultural 
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operations on the leased land does not motivate farmers to take care of land in 
environmental friendly way from longer-run.  This makes it difficult to be involved in voluntary 
agri-environmental programmes, which must be applied for five consecutive years (OECD, 
Agricultural Policies Monitoring and Evaluation, 2011).  

According to EPI YALE report as for the agricultural issue, Slovakia is ranked as 103rd 
country according to environmental performance index among 178 countries. 

  

Material and methods 

The quantification of agri-environmental index is based on the environmental efficiency 
computed with use of DEA. Environmental efficiency is computed for all EU states6. 
Malmquist index is used to compare the development of environmental performance over 
the time periods. Consequently, countries are sorted to the 3 clusters with use of cluster 
analysis on basis of selected environmental indicators. In the last step, there is further 
elaborated environmental performance of Slovakia based on the position among clusters.  

Data 

The DEA model works with one desirable output – total agricultural output (TAO) 
adjusted by Harmonised Index of Consumer Prices (HICP) basis of year 2012. 
Consequently, the adjusted TAO is adapted by Purchasing Power Parity (PPP). Furthermore 
we include one undesirable output – greenhouse gas emissions (GGE). These outputs are 
produced as a result of set of inputs. We consider arable land, labour force, fertilizers 
consumption and agricultural subsidies. Subsidies were adjusted in the same way as TAO 
(using HICP and subsequently by PPP).  The data sources are EUROSTAT statistics. 

In cluster analysis there are employed fertilizers - nitrogenous fertilizers (NFERT), and 
potassium fertilizers (PFERT); furthermore there is considered employment in agriculture in 
thousands of persons (LAB – labour), utilized agricultural area in 1000 ha (AREA) and - 
output efficiency (EEF) represented by efficiency scores.  

The evaluation of Slovak environmental performance is based on the use of latest data 
form OECD Environmental Performance Reviews. We observe the development of 
environmental indicators – nitrogen and phosphorus balances and ammonia emissions. 
Another data source is SLOVSTAT providing the data on share of agriculture in economy of 
Slovakia. 

Cluster analysis 

The cluster analysis (introduced by Tryon, 1939) groups the objects of similar kind into 
respective categories. The aim is to organize observed data into meaningful structures to 
develop taxonomies. Cluster analysis is an exploratory data analysis tool which serves for 
sorting different objects into groups, where the degree of association between two objects is 
maximal if they belong to the same group and minimal otherwise. 

 

 

 

                                                           
6 Data of Croatia are not yet available, therefore we consider 27 member states. 
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Data envelopment analysis 

The employment of DEA models enable to measure efficiency involving multiple inputs and 
outputs. It is based on seminal work of Farrell (1957) and it is a non-parametric approach 
toward efficiency measurement using linear programming, accounting for multiple outputs 
and inputs. These models can be constructed either as output oriented (maximization) or 
input oriented (minimization).Input-oriented models refer to the amount by which all inputs 
could be proportionally reduced without a reduction in output, while output-oriented models 
answer the question by how much can output quantities be proportionally expanded without 
altering the input quantities (Coelli, 2005). Uses of input or output oriented model provide 
similar values under CRS but are unequal when VRS is assumed.7 

In the case of environmental efficiency we employ output-oriented model with CSR in form: 

           (1) 

st  
 

 
where  is efficiency rate for each DMU8, λ refer to linear combination of inputs and outputs, 

Y is vector of outputs and X vector of inputs. The condition λ≥0 indicates CSR. In case of 

environmental efficiency it is essential to classify inputs and outputs into desirable and 
undesirable. The aim is to reduce undesirable outputs and maximize desirable outputs.  
 

Malmquist index, distance functions 

 It is the measure of productivity change and it decomposes this productivity change into 
technical change and technical efficiency change (Coelli, 2005). 

Malmquist index is a geometric mean of two production functions based on the distance 
functions. 

                                              (2) 

which can be further adjusted to: 

                          (3)    

where  are output and input in the basic period,  are output and output in the 
next period. Notation  and  represents distance of the DMU in the basic and next 
period. The resulting product of Malmquist index (  is change in productivity. It includes 
change of technical efficiency (TECH) and technological change (TCH). Whenever the  
is>1 it signalizes the enhanced productivity. 

We use Stata 12.0 Data Analysis as Statistical Software. 

 

                                                           
7 CSR – constant return to scale, VRS – variable return to scale. 
8 DMU states for decision-making unit and it can refer to firm, sector or any observed entity. In our 
case DMU are represented by EU member states. 
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Results 

The radial DEA is applied to calculate environmental efficiency of 27 countries of EU 
from 2008 to 2012. As in this case the environmental efficiency has the same properties as 
technical efficiency the effective states lie on the production possibility frontier and have the 
value 1 (Table 1). We calculated the radial DEA, which is based on proportional reduction of 
undesirable output. From the table it is clear that Hungary, Luxembourg, Malta and 
Netherlands are efficient over the observed period. In case of Hungary there are low GGE 
over whole observed period ( /1000 t of eq). In general, considered the amount of 
arable agricultural land (4491000 ha in average) and the share of agriculture on GDP 
(4.08%), Hungary belongs to leading group in terms of agri-environmental performance. On 
the other hand Netherlands has lower amount of arable land (1048916.667 ha in average) 
but has higher GGE ( /1000 t of eq). However we can observe lower consumption 
of fertilizers, labour and higher support in form of subsidies. In terms of TAO, Netherlands 
had the highest output over the observed period. Luxembourg has among the observed 
states one of the least number of agricultural holdings, thus agriculture accounts for only a 
small percentage of GDP (0.3%). It can be therefore assumed that the sector of agriculture 
is not the mayor producer of pollution in Luxembourg which is also proved by low GGE 
( /1000 t of eq). Malta as an island state is one of the smallest countries of EU yet 
sector of agriculture is quite diverse. The share of agriculture on GDP (1.7%) together with 
low consumption of fertilizers and labour lead to low GGE (  /1000 t of eq). Slovakia 
belonged to the countries which were not environmentally efficient over the observed period 
2008-2012. We can observe the worst environmental efficiency score in 2009 caused by a 
sharp decrease in gross value added from agriculture. 

Tab. 1 Environmental efficiency and Malmquist index 

 
Source: own processing based on EUROSTAT data 

GEO/TIME eff_2008 eff_2009 eff_2010 eff_2011 eff_2012 M 7/8 M 8/9 M 9/10 M 10/11 M 11/12

Austria 2.586 2.350 2.752 3.237 3.425 1.096 0.854 1.322 1.626 1.158
Belgium 1.376 1.366 1.524 1.000 1.000 0.962 0.924 1.409 103.330 1.093
Bulgaria 3.712 3.555 4.282 4.011 4.657 0.304 0.887 1.343 1.021 1.201
Cyprus 1.026 1.271 1.196 1.380 1.475 0.316 1.304 0.998 1.403 1.139
Czech Republic 1.425 2.551 2.847 2.825 2.929 0.006 2.618 1.103 1.038 0.966
Denmark 2.028 2.167 2.076 1.992 1.852 0.254 1.167 1.037 1.036 0.936
Estonia 3.030 3.947 3.344 2.912 2.761 0.539 1.449 0.895 0.886 1.015
Finland 3.756 3.643 4.083 3.638 3.552 0.902 0.904 1.407 0.918 1.066
France 1.909 1.904 2.271 2.122 2.101 0.976 0.926 1.586 0.962 1.082
Germany 1.674 1.776 2.159 1.817 1.891 0.916 0.986 1.616 0.867 1.138
Greece 2.529 2.976 2.971 3.806 4.277 1.072 1.173 1.059 1.759 1.298
Hungary 1.000 1.000 1.000 1.000 1.000 0.051 1.009 0.880 0.939 0.916
Ireland 3.794 4.321 5.022 4.640 4.819 0.977 1.060 1.426 0.958 1.140
Italy 1.783 1.924 2.048 2.366 2.487 0.783 1.079 1.165 1.443 1.128
Latvia 5.664 4.775 5.156 5.194 4.738 0.853 0.886 1.170 1.088 0.922
Lithuania 3.837 4.881 5.505 4.907 4.910 0.629 1.197 1.255 0.972 1.036
Luxembourg 1.000 1.000 1.000 1.000 1.000 1.046 0.987 0.978 1.013 1.031
Malta 1.000 1.000 1.000 1.000 1.000 0.300 8.296 0.924 1.025 8.471
Netherlands 1.000 1.000 1.000 1.000 1.000 1.150 1.454 0.812 1.370 1.164
Poland 3.545 4.135 4.443 4.613 5.133 0.111 0.993 1.215 1.137 1.168
Portugal 2.185 2.448 2.358 2.590 3.033 1.008 1.210 1.000 1.295 1.367
Romania 2.118 3.108 3.154 3.024 4.415 0.075 1.287 1.142 1.048 1.523
Slovakia 3.925 4.739 3.965 3.534 3.586 0.750 1.136 1.010 0.915 1.108
Slovenia 2.628 3.225 3.314 2.960 3.464 0.710 1.232 1.132 0.929 1.313
Spain 2.173 2.335 2.885 3.360 3.443 0.960 1.012 1.415 1.508 1.116
Sweden 2.469 3.451 3.194 3.009 2.828 0.111 1.797 0.966 1.005 0.918
United Kingdom 1.527 1.629 1.978 1.675 1.614 0.875 0.991 1.614 0.872 1.053
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Table 1 also shows the results of Values greater than 1 indicate better use of inputs 
resulting in increase of TAO or reduction of GGE (as undesirable output). represents the 
total factor productivity (TFP), therefore shows the increase or decrease in productivity. 
From the table it is clear that from 2008 productivity of most of the states had increased. 
Malmquist index is the geometric mean of 2 production function involving TECH and TCH. 
Technical efficiency had been advancing over the observed period (Table 2) especially in 
case of Austria, Cyprus, Germany, Italy, Lithuania, Poland, Portugal, Romania and Spain. 
We can see the process of catch up, where the countries approach the efficient states. Table 
2 shows the decomposition of Malmquist index into TECH and TCH. TECH >1 indicates the 
enhanced TE, while TCH>1 represents technological progress. It can be seen from the table 
that after year 2010 there was a technological progress in almost all countries (except of the 
Czech Republic, Hungary and Sweden). Technological progress result into decrease of 
GGE. 
 

Table 2 Change of TE and technological change of EU member states 

 
Notes: TECH denotes change of technical efficiency, TCH denotes technological change 
Source: own processing  
 

Based on cluster analysis, we divided the observed states of the European Union into 
three clusters. The classification into the clusters is based on the fact that the similarity 
between countries within cluster is the largest and the difference between clusters is the 
largest. The clusters are divided as follows: 
1. cluster: Austria, Denmark, Slovakia, Sweden, Netherlands, Belgium, Finland, the Czech 
republic, Lithuania, Portugal, Ireland 
2. cluster: Bulgaria, Hungary, Greece, Cyprus, Luxembourg, Malta, Estonia, Slovenia, 
Latvia 
3. cluster: France, Germany, Spain, Italy, the United Kingdom, Poland, Romania 

GEO/TIME TECH 7/8 TECH8/9 TECH 9/10ZTE 10/11 TECH 11/12 TCH 7/8 TCH 8/9 TCH  9/10 TCH  10/11 TCH 11/12

Austria 0.993 0.909 1.171 1.176 1.058 1.103 0.940 1.129 1.382 1.094
Belgium 0.947 0.993 1.116 0.656 1.000 1.015 0.930 1.263 157.463 1.093

Bulgaria 3.712 0.958 1.205 0.937 1.161 0.082 0.926 1.115 1.090 1.034
Cyprus 0.507 1.239 0.940 1.154 1.069 0.623 1.053 1.061 1.216 1.065
Czech Republic 0.076 1.791 1.116 0.992 1.037 0.081 1.462 0.988 1.046 0.931
Denmark 2.028 1.069 0.958 0.959 0.930 0.125 1.092 1.083 1.079 1.007
Estonia 0.747 1.303 0.847 0.871 0.948 0.722 1.112 1.056 1.017 1.071
Finland 0.883 0.970 1.121 0.891 0.976 1.022 0.932 1.255 1.030 1.092
France 0.965 0.997 1.193 0.935 0.990 1.011 0.929 1.330 1.030 1.093
Germany 0.907 1.061 1.215 0.842 1.041 1.011 0.929 1.330 1.030 1.093
Greece 0.946 1.177 0.998 1.281 1.124 1.134 0.997 1.061 1.373 1.155
Hungary 0.232 1.000 1.000 1.000 1.000 0.220 1.009 0.880 0.939 0.916
Ireland 0.962 1.139 1.162 0.924 1.039 1.015 0.931 1.227 1.036 1.098
Italy 0.757 1.079 1.064 1.155 1.051 1.035 1.001 1.094 1.249 1.073
Latvia 5.664 0.843 1.080 1.007 0.912 0.151 1.051 1.083 1.080 1.011
Lithuania 0.749 1.272 1.128 0.891 1.001 0.840 0.941 1.113 1.090 1.035
Luxembourg 1.000 1.000 1.000 1.000 1.000 1.046 0.987 0.978 1.013 1.031
Malta 1.000 1.000 1.000 1.000 1.000 0.300 8.296 0.924 1.025 8.471
Netherlands 1.000 1.000 1.000 1.000 1.000 1.150 1.454 0.812 1.370 1.164
Poland 0.322 1.166 1.075 1.038 1.113 0.344 0.852 1.131 1.096 1.050
Portugal 0.974 1.120 0.964 1.098 1.171 1.035 1.081 1.038 1.179 1.167
Romania 2.118 1.467 1.015 0.959 1.460 0.035 0.877 1.125 1.093 1.043
Slovakia 0.797 1.207 0.837 0.891 1.015 0.941 0.941 1.207 1.027 1.092
Slovenia 0.794 1.227 1.028 0.893 1.170 0.894 1.004 1.101 1.040 1.122
Spain 0.873 1.075 1.236 1.164 1.025 1.100 0.941 1.145 1.295 1.089
Sweden 0.330 1.398 0.926 0.942 0.940 0.335 1.285 1.044 1.067 0.976
United Kingdom 0.865 1.067 1.214 0.847 0.964 1.011 0.929 1.330 1.030 1.093
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We calculated the average values (Table 3) of the individual variables between years 2007-
2012, namely the total output of agriculture, greenhouse gas emissions, subsidies, fertilizers, 
pesticides, labour, arable land and output efficiency. Based on analysis, we can conclude 
that countries do not vary significantly among the clusters over the observed period.  
 

Tab. 3 Average values of variables in clusters 

 Average values 
Clusters TAO GGE SUBS NFERT PFERT LAB AREA EFF* 

1 5170.43 87.97 695.86 173827.27 13495.45 125.23 1760610.61 3.2381 
    2 1773.70 93.44 452.33 88994.44 9444.44 178.69 1361258.89 2.511

5 
3 31490.99 47.44 4798.62 1099340.48 124952.38 1101.99 10929891.67 2.6904 

* lower is better 
Source: own processing 

The first cluster is characterized by extensive use of fertilizers (NFERT, PFERT) and 
reaches the highest value in output efficiency observed among three clusters (3.2381), 
indicating that the first cluster is the least efficient. 
The second cluster has the lowest average value of total agricultural output (1773.70 mio. 
EUR), but the greenhouse gas emissions achieved the highest values, in average 
93.44/1000 t CO2 eq. in the second cluster. Subsidies, fertilisers, pesticides and utilized 
agricultural area reached their lowest average level compared to other clusters. Output 
efficiency of the second cluster achieves the lowest level of 2.5115, which means that the 
second cluster, compared among the three is the most efficient. 
The common feature of the states included into third cluster is that, they reach the lowest 
greenhouse gas emissions, an average of 47.44 1000 t CO2 eq., which is only 50.77% in 
comparison with the second cluster. The total output of agriculture is an average of 31490.99 
mio. EUR, which is accompanied by the highest use of subsidies, fertilizers, pesticides, 
labour and agricultural area. Output efficiency is 2.6904, which is only about 0.1789 more 
than the most efficient clusters. 

Evaluation of Slovak agri-environmental performance 

Based on analysis described in previous subchapters, Slovakia is included in the first 
cluster –the least efficient one, according to the environmental performance. Agriculture of 
Slovakia still struggles with remains of the former regime. In the period before the 
transformation, the intensification of production led to excessive use of fertilizers and 
increased requirements for livestock. The transition toward market economy after 1990 had 
led to the reduction of environmental pressure and further release occurred after 2000 due to 
the policy reforms and investments related to the accession to EU. In this period some agri-
environmental indicators had a positive trend as may be seen in the figure 1.  Chart shows 
the development of nitrogen and phosphorus balances and ammonia emissions in the 
countries of first cluster in tonnes. We can observe that the nitrogen (n_b) and phosphorus 
balances (p_b) and ammonia emissions (aae) have had a decreasing trend and the values 
of selected agri-environmental indicators for Slovakia have been falling over the reported 
period. There were few significant decreases clearly seen from the chart of nitrogen and 
phosphorus balances, one in 1990 and another one after 2000, then in 2004 (caused by 
accession to the EU), followed by increase in 2007/2008. Increase in nitrogen and 
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phosphorus emissions in 2008 were caused by series of floods requiring extensive use of 
fertilizers in crop production.  

 Yet among the least efficient countries Slovakia had the lowest values of emissions. 
However, agricultural practices in Slovakia are characterized by extensive use of fertilizers 
and high emissions from livestock.  After the transition of economy there has been a change 
in the structure of agricultural sector causing the continuous decrease of livestock since 
1990 (especially pigs). This decrease resulted in the reduction of ammonia emissions. As for 
the ammonia, agriculture is still major producer of pollution accounted for 97% of overall 
ammonia emissions in 2011 (ENVIROPORTAL). 

 

Source: own processing based on data from the latest OECD environmental report  

Fig. 1 Development of selected agri-environmental indicators of selected countries 
from the first cluster 

 

Another threat in terms of ari-environmental performance is the fact that Slovakia is 
mostly mountainous country with a high proportion of low production soils and soils that have 
specific disadvantages. Arable land in mountainous areas is called “less favoured” and 
covers 50% of agricultural land and nearly 60% of agricultural land is located in nitrate 
vulnerable zones according to National Agricultural and Food Centre (NPPC). Less favoured 
areas are subsidized under the program of rural development aimed on maintaining and 
promoting sustainable farming systems which respect protection of the environment and 
character of the landscape.  
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Source: own processing based on data from SLOVSTAT database 

Fig. 2 Development of share of agriculture on GDP 

 

Share of agriculture on GDP has been continuously declining over the last 20 year. 
The figure 2 shows the share of agriculture on GDP since 2004. It is clear that the trend 
continue in downward trend.   

 

Conclusion 

In this paper we employed radial output-oriented DEA model to calculate 
environmental efficiency of 27 EU states. The model enabled to involve desirable output of 
TAO which was maximized and undesirable output of GGE which was reduced. Efficiency is 
greatly influenced by consumption of inputs. Extensive use of fertilizers lead to higher GGE, 
but it is vital to take arable land into account as extensive utilised agriculture area requires 
higher input of fertilizers and labour. Slovakia belonged to the countries which were not 
environmentally efficient over the observed period 2008-2012. After 2009 there was a slight 
enhancement caused by lowering the GGE. After the year 2008 almost all countries 
increased their productivity (according to Malmquist index) which was result of improved 
technology and improved environmental efficiency. Improved technology in case of 
environmental performance evaluation indicates decrease in GGE.  

Another part of work dealt with classifying the countries into clusters based on the 
approach that the similarity between countries within cluster is the largest and the difference 
between clusters is the largest. The similarities were observed in terms of TAO, GGE, 
subsidies, fertilizers consumption, utilized agricultural area and output efficiency. We 
stressed the position of Slovakia classified in the first, least efficient cluster. Countries listed 
in first cluster together with Slovakia were Austria, Denmark, Sweden, the Netherlands, 
Belgium, Finland, the Czech Republic, Lithuania, Portugal and Ireland. Agricultural practices 
in Slovakia are dependent on extensive use of fertilizers, high subsidies and low 
environmental efficiency. Since 1990 the nitrogen and phosphorus balances and ammonia 
emissions have had a decreasing tendency due to transition toward market economy in 
1990. Slovak agriculture is a major producer of overall ammonia emissions.  The sector of 
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agriculture has declining share on GDP of country over the last decade, caused by low 
efficiency of agricultural production.  
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Abstract:
Uganda is one among the largest coffee producing and exporting countries in the world. 

Coffee has heavily contributed to both domestic and foreign earnings in the country. 
Moreover, the product serves as a primary source of labour, especially for the rural 
smallholder farmers. Against this backdrop, this article investigates the effects of some 
factors on coffee production and exports in the country. Using OLS regression, the results 
show that coffee production and the world price index have a positive relationship with coffee 
exports in Uganda. Conversely, the results show an inverse relationship between domestic 
coffee consumption and exports. Our results further indicate that coffee exports, domestic 
consumption and world price have a positive relationship with production in the country. The 
government of Uganda should as a matter of urgency implement the existing coffee policies 
and if necessary, make some reforms to improve production and promote the product in the 
international markets for competitiveness and maximum earnings.

Key words: production, world price, domestic consumption, Uganda 

Introduction 
The economic structure of Uganda, just as other East African economies, is dominated 

by the agricultural sector. Agriculture is the key determinant in the country’s efforts to reduce 
poverty and hunger, and improve its foreign earnings. Given that over 50% of Ugandans 
engaged in the sector and as a major source of government income, the growth and 
development of the country are closely linked to its production and exports. Chuhan-Pole and 
Angwafo (2011) stress that agrarian sector in the country still characterizes by low 
productivity, partly as a result of inadequate modern farm inputs, poor infrastructure, low 
public and private investment, diseases and pests, unprocessed and undeveloped value 
chains.

Uganda is one of the world's major coffee producers. The commodity is grown in 
different highland areas of the country. Notably, on the slopes of Mount Elgon, bordered with 
Kenya and the slopes of the Mount Rwenzori, also known as the 'mountains of the moon' 
bordered with the Democratic Republic of Congo. Some coffee is also cultivated in the West 
Nile region in the north-western Uganda.

Uganda produces excellent wet-processed Arabica, mainly grown by rural smallholder 
farmers. Coffee marketed as 'Drugar' (Dry Uganda Arabica) or 'Wugar' (Washed Uganda 
Arabica) is grown on mountains bordered with Democratic Republic of Congo, along the 
western Uganda. The crop is mainly cultivated in the southern and central districts (57%), 
Eastern Uganda (23%) and Western Kassese (10%) and to a lesser extent, in non-traditional 
areas like Mpigi, Wakiso, and Rakai (10%).

1 Faculty of Regional Development and International Studies, 3 00 
Brno, Czech Republic, email: xverter@mendelu.cz

1083



Coffee if well developed, it may improve smallholders’ livelihood and regional 
development in the producing countries (Bradford et al., 2011; Dicum and Luttinger, 1999). 
More so, the coffee production plays a crucial role in the socioeconomic development of 
Uganda. The Ugandan coffee sub-sector employs over 5 million people, both in the farms
and post-harvesting processes. It remains a primary source of income for the poor rural
inhabitants in over 30 Districts. The commodity plays a leading role in the economy, 
contributing a substantial foreign exchange earnings over the decades.

Following several decades of total state control of the coffee sector, the industry was 
fully liberalized during the period 1991-1992. Presently, the sector is entirely controlled by the 
private sector. Nonetheless, export quality control remains the responsibility of the Uganda 
Coffee Development Authority (UCDA) that grades, liquors and classifies all export 
shipments. The government of Uganda was successful in regulating the Coffee sector to 
produce and trade competitively through the successive policy measures in the early 1990’s. 
Business activity in the agricultural sector, in general, increased enormously as the number 
of vigorous exporters increased significantly. The number of small traders entering the 
agricultural sector has considerably increased healthy competition in the markets. Most 
importantly, the poverty reduction of households in the coffee-growing regions are recorded
(Baffes, 2006) since 1994 when the coffee boom hit the Ugandan market. The Ugandan 
economy has expanded and developed in recent years. Coffee remained an important 
product, earning an average of 60% of annual export revenues during the period 1993 to 
2000 (Baffes, 2006). However, the share of coffee on total merchandise exports in the 
country has been shrinking over the years from about 30% to 26% in 2001 and 2008 
respectively. It further shrank down to below 20% in recent years.

Fig. 1: Coffee production, exports and domestic consumption in Uganda (1975-2012) 
Source: FAO, 2015

Uganda is among top major coffee producers in the world. Coffee production in Africa 
increased by 16 % from 15.7 million bags during crop year 2011/12 to  16.7 million in 
2012/13, accounting 11.5 % of the total world production. The major producing nations in the 
region showed increases in production. For instance, the largest producing country in Africa 
remains Ethiopia with  6.4 million bags in 2012/13, followed by Uganda (3.7 million) and Côte 
D’Ivoire with 2 million (International Coffee Organization, 2014). Uganda produced, on 
average, 2% of total world production in 2012.
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Figure 1 shows the trend of coffee production, consumption and exports in Uganda. The
Figure shows a fluctuating quantity of coffee output and export in Uganda for the period 
between 1975 and 2012. The country recorded highest output with 252 thousand tonnes in 
1999 and lowest with 121 thousand tonnes in 1978. Coffee output fluctuation is attributed to
the dictatorial regime of 1972-1979 and partly due to climate change and prolonged 
droughts, shortage of labour force, inadequate farm inputs, coupled with domestic and world 
price shocks.

Similarly, Uganda also recorded the highest export with 231 thousand tonnes valued at 
$288 million in 1999 and lowest with 114 thousand tonnes valued at $313 million in 1978.
The country recorded highest exports of coffee in value in 2011 with $460 million (191 
thousand metric tonnes) and then decline to $371 million (186 thousand metric tonnes) in 
2012. Thus to some extent, implies that the more the production, the more the exports and 
vice versa. The country also exports about 90% of its total output, leaving a minimal quantity 
of domestic consumption. Arguably, the country has been benefiting from trade liberalization 
in the exportation of coffee products. The reason is likely that coffee is a tropical commodity 
that cannot be produced in the EU member countries and it is an important food to the 
continent as a whole. Hence, they have become the highest importer of Ugandan coffee 
(Figure 2).

The post-1997 coffee price decline has hurt production and exports (Baffes, 2006). The 
shocks in the prices of coffee in the global markets have raised concerns among local and 
global policy makers. Even though the price of coffee has relatively unstable and the 
dwindling foreign earnings compared to the mid-1990, the products remained the major 
foreign exchange earner in Uganda. Hill (2010), small-scale dealers as aggregators for 
bigger independent traders and their agents, play a significant role in the success of coffee 
trading on the world market.

Fig. 2: World Market share of the main destinations of Ugandan coffee exports
Source: Uganda Coffee Development Authority (2011)

According to International Coffee Organization (2014), Uganda ranked the fourth 
position after Burundi, Ethiopia and Honduras in the share of total coffee export earnings with 
an average of 18% for the period between 2000 and 2012. As shown in Figure 2, the EU 
appears to be the main destination for Uganda’s coffee exports (Robusta + Arabica coffee)
recorded 71.4% of total coffee exports in 2011, followed by Sudan (10.8%), USA (3.05%) 
and Ecuador (3.03%) in the same period under review. This implies that the EU is an
important partner of Ugandan agricultural exports that should be taken seriously for 
maximum sales and earnings.

71.42

10.75

3.05 3.03

2.85
2.14

1.31.16

4.29

EU

Sudan

USA

Ecuador

India

Russia

Israel

Kenya

Others

1085



Empirically, Were et al. (2002) determine factors that have impacted Kenya’s tea and 
coffee export products. Using error correction model (ECM), they find out that investment has 
a positive and significant impact on the export volumes of coffee products. Their results 
further reveal that other non-price factors such as the cost of inputs, labour costs, and 
access to credit play a vital role in coffee production and export supply response in the 
country. In the same vein, Gebreyesus (2015) uses ECM and Vector Autoregressive 
approaches to investigate the determinants of coffee exports in Ethiopia. The results indicate
that real export price of coffee and domestic production had significant on coffee export. The 
study also finds out that coffee export also contributed heavily to the country’s GDP growth. 
Crentsil and Boansi (2013) investigate the drivers and performance of coffee exports, 
production and price in Ethiopia. Their findings indicate that Ethiopia has a comparative 
advantage in coffee exports. Nonetheless, the results do not reflect the same on its overall 
performance on the international market. Keeping other factors into considerations such as
high transaction cost, price shocks, supply chain and the many actors and processes within, 
problems with quality control, the incidence of smuggling, and small scale production.

International trade in the products such as coffee is a product of both classical and 
neoclassical theories of trade (Sen, 2005; Meini, 2013). Absolute advantage theory of trade,
which was coined by Adams Smith in 1776 offered an explanation as the best in producing a 
product than the rest should concentrate on it. The theory provides many frameworks and 
policies that facilitate a successful trade (Sen, 2005). Smith concluded by saying that for 
nations to do well in the international markets, they should regulate their systems. David 
Ricardo (1817) stresses that countries can mutually benefit from each other even in the 
presence of absolute advantage over the other in the production of all the goods and 
services. Ciuriak et al. (2015) stress that trade is greatly supported and influenced by trade 
policy and negotiations. This facilitates market access, multilateral agenda and services, 
standards, trade, procurement and innovation in the industries and firms. They emphasized 
the need for trade policy, and models that shape international trade. They also went ahead to 
warn of multifaceted impacts of trade policy. Kee, Nicita and Olarreaga (2009) stress that 
poor countries face higher trade barriers for their exports because they also tag further 
restrictive trade policies. Hence explains why developing countries may or have continuously 
performed poorly in the world market. are
higher trade barriers in raw agricultural products from poor countries, some tropical 
commodities such as cocoa and coffee have been partially liberalized. However, the prices of 
these products in the global markets are not stable and have been dwindling in recent years.

Materials and Methods
The aim of this contribution is to investigate the effects of some factors on coffee 

production and exports in Uganda. Time series data spanning the period 1995-2012 used for 
the statistical analysis were obtained from reliable sources. The sources are as follows: Food 
and Agriculture Organization of the United Nations (FAO), United Nations Conference on 
Trade and Development (UNCTAD), and Uganda Coffee Development Authority (UCDA).
The econometric model employed for the analysis specified coffee exports, coffee output, 
domestic consumption, and the world price. The multiple regression models 1 and 2 are 
mathematically specified as follows:

GDCCWPQCPQCX 3221 lnlnln
0

(1)

DCCWPQCxQCp lnlnlnln 32210
(2)

Where;

lnQCX is the natural log of the quantity of coffee exports (tonnes); lnQCP is the natural log of
the amount of coffee production (tonnes); lnWP is the natural log of the world price of coffee 
(US$); DCC is the domestic consumption of coffee products (tonnes); DDCG is the growth 
rate of domestic coffee consumption (%) and is the error term.
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Results and Discussion
Because time series data is subject to spurious regression findings; a stationary test 

was carried out prior to estimating the ordinary least squares (OLS) regression approach.
Augmented Dickey-Fuller (ADF) unit root test was run, and the result is presented in 
Appendix A. Prior to the confirmation of the OLS regression results, some checklist tests
were carried and confirmed the results valid and reliable as presented in the appendices B, 
C, and D.

As shown in Table 1, the OLS estimation results indicate a robust positive relationship 
between coffee production (QCP) and coffee exports (QCX) in Uganda, statistically 
significant at the 1% level. This signifies that ceteris paribus, a 1% increase in the coffee 
output in Uganda, the coffee export may increase by 1.4%. This result has further confirmed
the level of annual coffee output and exports as presented in Figure 1. Given that coffee 
product is liberalized, the more it is produced in the country, the more it will be exported and 
vice versa. Presently, the country exports about 90% of coffee output, leaving only about 
10% for domestic consumption.

Similarly, the OLS estimation finding reveals an ample positive relationship between the
lag world price of coffee (WP) and coffee exports in Uganda, statistically significant at the 1% 
level. This signifies that all things being equal, a 1% increase in the price of coffee products 
may stimulate its exports from Uganda by 1%. Conversely, the results show an inverse 
relationship between the growth rate of domestic coffee consumption (DCCG) and exports in 
Uganda, statistically significant at 0.01 level. This implies that that more the domestic 
consumption the less the quantity coffee products available for exports (Table 1).

Tab. 1: Model 1: determinants of coffee exports in Uganda
Dependent variable: d_lnQCX

Variable Coefficient t-ratio p-value

const -0.0228 -0.3243 0.7505

d_lnQCP 1.4175 3.5178 0.0034***

d_lnWP(-1) 0.9004 4.1785 0.0009***

d_DCCG 0.0016 -7.5068 0.0000***

R-squared 0.5857 Adjusted R2 0.496870

F(3, 14) 25.2344 P-value(F) 6.58e-06
Note: The asterisks *** denote statistical significance at the 0.01 level

As presented in Table 2, the OLS estimation result indicates a robust positive 
relationship between coffee exports (QCX) and coffee production (QCP) in Uganda,
statistically significant at the 1% level. This signifies that ceteris paribus, a 1% increase in the 
coffee export may spur producers to increase production by 0.18% in Uganda. Coffee plays 
a major role in foreign earnings in the country. It has contributed about 20% of the export 
earnings between 2000 and 2012. Similarly, Over 90% of the total annual coffee production 
is exported as green beans. 

Tab. 2: Model 2: determinants of coffee production in Uganda

Dependent variable: d_lnQCP

Variable Coefficient t-ratio p-value

const -0.0753 -2.5549 0.0240**

d_lnQCX 0.1826 5.9076 0.0000***

d_lnWP(-2) 0.3859 3.8454 0.0020***

d_lnDCC 0.1923 2.3026 0.0385**

R-squared 0.621995 Adjusted R 0.53476

F(3, 13) 63.2899 P-value(F) 5.18E-08
Note: The asterisks ** and *** denote statistical significance at 0.05, and 0.01 levels respectively

Similarly, the result further shows that a lag of world price has a robust positive 
relationship with coffee production in Uganda, statistically significant at the 1% level. This 
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signifies that all things being equal, a 1% increase in the price of coffee products may 
stimulate its production from Uganda by 0.39%. In the same vein, the results indicate a 
robust positive relationship between domestic coffee consumption and production in Uganda, 
statistically significant at 0.01 level (Table 2). This implies that that more the domestic 
consumption the more farmers will be motivated to produce coffee in the country, holding 
other factors constant.

We finally conclude that, variables such as the world price and domestic coffee 
consumption account for the variation in coffee output and exports in Uganda. Due to lack of 
comprehensive time series data, other variables that are likely to have an influence on coffee 
production and exports in Uganda were not incorporated in the models for the statistical 
analysis. We recommend future researchers to incorporate other determinants of coffee 
production such as cultivated area, labour force engaged in coffee farming, annual rainfall 
and domestic producer price. In the same vein, future researchers should also incorporate 
indicators such as trade openness and real exchange rate to determine their effects on 
coffee exports in Uganda.

Conclusions
Uganda is one among the largest coffee producing and exporting countries in the world. 

This article attempts to verify the some determinants of coffee production and exports in the 
country. Using the OLS regression, the results show that coffee production and the world 
price have a positive relationship with coffee exports in Uganda. On the other hand, the 
results suggest an inverse relationship between domestic coffee consumption and exports. 
Our results further indicate that coffee exports, domestic consumption and world price have a 
positive relationship with coffee production in the country. The paper concludes that, ceteris 
paribus, all variables in the models may well determine the level of coffee output and exports 
in Uganda. The government of Uganda should as a matter of necessity implement the 
already made coffee policies and if necessary, make some reforms to improve production 
and promote the product in the international markets for competitiveness and maximum 
earnings.

Acknowledgements

The authors appreciate IGA FRRMS MENDELU (No. 18/2015) for the financial assistance 
rendered during this research

References 

Baffes, J. (2006). Restructuring Uganda's coffee industry: Why going back to basic matters. 
Development policy review, 24(4), 413-436. 
Barham et al. (2011). Fair trade/organic coffee, rural livelihoods, and the “agrarian question”: 
Southern Mexican coffee families in transition. World Development, 39(1), 134-145.
Chuhan-Pole, P., & Angwafo, M. (Eds.). (2011). Yes, Africa Can: Success Stories from a 
Dynamic Continent. World Bank Publications.
Ciuriak et al. (2015). Firms in international trade: Trade policy implications of the new new 
trade theory. Global Policy, 6(2), 130–140. Doi: 10.1111/1758-5899.12183
Crentsil, C., & Boansi, D. (2013). Competitiveness and determinants of coffee exports, 
producer price and production for Ethiopia. Journal of Advanced Research in Economics and 
International Business, 1(1), 31-56.
Dicum, G., & Luttinger, N. (1999). The coffee book: Anatomy of an industry from crop to the 
last drop. New York: The New Press.
FAO (2015). FOSTAT database [Online]. Available: http://bit.ly/NmQzZf [Accessed: 12 June 
2015].
Gebreyesus, T. (2015). Determinants of coffee export performance in Ethiopia. Journal of 
Economics and Sustainable Development, 6(5), 147-157.

1088



Hill, R. V. (2010). Liberalization and producer price risk: examining subjective expectations in 
the Ugandan coffee market. Journal of African Economics, 19(4), 433-458. 
International Coffee Organization (2014). Annual review 2012/13. International Coffee 
Organization. London: ICO.
Kee, H. L, Nicita, A., & Olarreaga, M. (2009). Estimating trade restrictiveness indices. The
Economic Journal, 119(534), 172-199.
Meini, Z. (2013). Development process and review of the international trade theory.
Conference on Education Technology and Management Science (ICETMS). Nanjing, 
doi:10.2991/icetms.2013.276
Ricardo, D. (1817). On the principles of political economy and taxation. Variorum Edition, in 
P.Sraffa (Ed.), Works & Correspondence of David Ricardo. Cambridge: Cambridge 
University Press. 
Sen, S. (2005). International trade theory and policy: What is left of the free trade paradigm?
Development and Change, 36(6), 1011–1029. 
Smith, A. (1776). An inquiry into the nature and causes of the wealth of nations. R. H. 
Campbell & A. S. Skinner (Ed.). Oxford: Oxford University Press.
Uganda Coffee Development Authority (2011). Annual Reports, Kampala, Uganda. Available 
at http://www.ugandacoffee.org/
United Nations Conference on Trade and Development (2015). World statistical database 
[Online]. Available at http://bit.ly/1CK9hmK [Accessed: 17/05 2015].
Verter N., & cocoa export in Nigeria in the 
era of trade liberalization. Agris On-Line Papers in Economics and Informatics, 6(4), 208-
218.
Were et al. (2002). Analysis of Kenya's export performance: An empirical evaluation (No. 22). 
Kenya Institute for Public Policy Research and Analysis.

Appendix

Appendix A. ADF unit root test
Variable Levels ADF test Statistics

lnQCX Level -1.8522

First difference -4.7579***

lnQCP Level -1.64875

First difference -3.8880***

lnWP Level -1.6512

First difference -4.4499***

lnDCC Level -1.5572

First difference -4.0960***

DCCG Level -4.11763***

Note: Note: The asterisks *** denote stationary at the 0.01 level

Appendix B. Diagnostic test (model 1 and 2)
Indicator Model 1 Model 2

Test P. value P. value 

Non-linearity test (squares) 0.3813 0.1759

Ramsey's RESET (squares and cubes) 0.848 0.649

White's test for heteroskedasticity 0.9663 0.4263

Breusch-Pagan test for heteroskedasticity 0.9949 0.1849

Test for normality of residual 0.1031 0.6882

Breusch-Godfrey test for first-order autocorrelation 0.1259 0.9195

Test for ARCH of order 1 0.7098 0.5057
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Appendix C: Plot of CUSUMSQ parameter stability test for model 1 (coffee exports)

Appendix D: Plot of CUSUMSQ parameter stability test for model 2 (coffee output)
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Abstract:

Information technologies are a necessary part of business assets, even in agriculture. 
They are important for withstanding the everyday information competition, because information
is the most used input nowadays. We can consider information as a factor of production by 
traditional three production factors: soil, labour and capital. In our information society everyone
works with information, from ordinary user to big companies. Appropriate security of data and
information technologies is also necessary. Knowledge how agriculture enterprises use
information for daily work and what kind of effectiveness information technologies bring to them
is important in our information society. In the past when the Slovak republic was part of the 
Czechoslovakia, this united country had a sophisticated information system which was 
connected to every agriculture enterprise in the country and authorised persons like
economists, informatics, etc. had access to comprehensive data about the whole agriculture
in the country. After the change of political situation in 1993 these connections and the whole
system was divided and now there is an effort to create the interconnected system again.

 

 

Key words:

Information and communication technologies (ICT), statistics, agriculture, information
security, information, statistical testing

 

 

Introduction:

Information change the world. The competition in personal, business, or even in rural area
depends from usage, knowledge and applicability of relevant information. From this point of
view we can consider information as a new factor of production by labour, soil and capital in
society and business in the world. This assertion is also confirmed by the International 
Standard ISO/IEC 27001 about information, which defines the information as a value, which is
crucial for business, for their operations and also for surviving of an organisation (ISO/IEC
27001, 2009).

The new economy is based on information, which we can consider as new or knowledge
economy. Subjects in this type of economy work with information which are processed by 
developing information and communication technologies. For this an appropriate development
and informatisation of the whole society in every country is important. In this economy
information are known as economic information which are components of social-economic
system. This information is a part of necessary information for management of the whole
enterprise.
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Society of the Slovak republic joins the globalising information society in which ICT are 
most often used and are rapidly innovated. In the information society information are sources 
of developing part of gross domestic product of fields, which have a direct connection to ICT 
or strongly use the results of these technologies. Developing of ICT makes the business 
different as in the recent past (Basl, Blažíček, 2012). 

Information is an asset which is necessary for organisation work. Therefore, as another 
assets, it is important to ensure their security which depends on its meaning and reasonable 
price (Information security, 2011). Also Kruger, Dervin and Steyn (2007) consider information 
assets as a necessary competition and effective source of enterprises in globalizing knowledge 
economy.  

Change, development, innovation and information affect every area of commercial life. 
Therefore we cannot exempt agriculture. Classification, use and innovation of ICT is oriented 
in every part of production, even if it is crop, animal or combined production or services 
provided in agriculture. Also the European Union considers ICT as a key factor which helps to 
achieve greater competitiveness. ICT support economic growth of the EU, provide job 
opportunities. They are useful for better live style, education, health care and the environment, 
culture and security (Basl, Blažíček, 2012). 

Implementation of information systems and information technologies into society, 
enterprises and the whole agriculture went through significant changes. Information systems 
(IS) and information technologies (IT) became a part of business processes and business 
sources based on system integration and they became an effective business management tool 
(Božek, Jahnátek, Sakál, 2007). 

In enterprises it is important to define the EPR system (Enterprise resource planning), 
which contribute to bigger business efficiency (Sudzina, Pucihar, Lenart, 2009). 

 It is a matter of fact that agricultural enterprises use less ICT as subjects in other fields of 
business. However, also in this field, we are witnessing of progressive use of these 
technologies in some actions which were in the past provided only manually. According to this 
fact the knowledge of used ICT is important in this field of production and business and the 
efficiency which they bring to users. Also we cannot forget the appropriate security of ICT in 
agriculture.  

It is necessary to use information and communication technologies effective and secure. 
They represent a tool to optimise the production. This key aspect should be recognised. Every 
work can be done by number of ways, but only some of them, maybe only one is effective and 
will bring us the appropriate maximum effect with minimum effort.  

We can not only speak about effectiveness of ICT. We must also know the risks which 
affect our ICT. For this the risk analysis is used. The risk analysis is important to provide at 
regular time intervals to have currently precautions. It must also provide secure of technical, 
organisational and legal conditions for external society in accordance with legislation, internal 
rules and information security standards (Kaluža, 2012). 

We achieve the information security by implementation of actions as policies, processes, 
procedures, organisation structures and software and hardware functions. These actions are 
important to introduce, implement, monitor, investigate and improve everywhere in enterprise 
to meet specific security and business plans (Information security, 2011). 

 International standard ISO/ICE 27001 defines the information security according to three 
principles: confidentiality, integrity and availability (known as CIA) (ISO/IEC 27001, Information 
security – valuable asset, 2009). 

The information security is important to low costs incurred by information accidents or 
information risks. This is supported by Khouri (2009) – damage caused by third parties or the 
deliberate action of employees in order to damage the information system of the enterprise are 
not negligible. Of the reason companies lose a lot of their funds which is reflected in a 
weakening of competitive strength.   
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 Factors which correspond with basic levels of security for information system are identical 
for information technologies even if it is a server or personal computer. Security levels 
represent the following categories: physical security, software security, hardware security and 
ensuring human factor (Malaník, 2010). 

Rising awareness of information security is part of information literacy of today’s 
information society. Parts of it are also managers of small and medium-sized enterprises, 
which currently form the basis of the economy of each country (Bilozerov, Isomäky, 2012). 

 

Methodology 

This article is based on data obtained by research done on Department of Informatics on 
the Faculty of Economics and Management at Slovak University of Agriculture in Nitra. To 
obtain necessary information a questionnaire survey was used on agriculture entities in the 
Slovak republic. From returned surveys we selected a statistical sample of 128 agriculture 
enterprises from every region in the SR. This survey was constructed to know information 
about these enterprises and was divided in four parts – 1) General information about the 
subject, 2) Information and communication technologies, 3) Efficiency which these 
technologies bring to these subjects, 4) Used ICT security.  The third and the fourth part of this 
survey are analysed in this paper to earn adequate data for statistical evaluation.  The focus 
of this paper is on the provided efficiency of ICT and used information security which are 
transformed and verified by statistical hypothesis. Statistical hypothesis defined in this paper 
are specially constructed to better understanding the relations between indicators to describe 
the proper safety and use of these technologies in agriculture enterprises. For descriptions of 
these hypotheses the computer software SAS (Statistical Analysis System) was used. In this 
software following test were used: Chi-square test, Fisher’s exact test, Kruskal-Wallis H test 
for verification of dependency between indicators. These three types of tests were selected 
after evaluation of the selected sample of subjects and with these types of tests appropriate 
results were earned. For every statistical hypothesis different statistical test accordingly to the 
type of data examined in each hypothesis was used. In each examined hypothesis there was 
a statistically significant dependence between indicators.     

 

Results 

Most of the subjects in this research were agricultural cooperatives (85 %) and they were 
mostly small sized (less than 50 employees) 60 %. Their production orientation was on 
agricultural primary production (44 %) and mostly combined production (crop and animal 
production) 94 %.  

Only 6.25 % of studied subjects have an IT employee whose work is only to care about 
information and communication technologies in subject. In agriculture this result is not 
alarming. However according to continual informatisation and deployment of new technologies 
in this field of production and sale it is a small percentage. In not so far future every subject in 
agriculture should have an employee who is responsible for ICT, or is responsible for technical 
security of the enterprise.  

Efficiency of ICT in agricultural enterprises can be seen in how they can assist in everyday 
data processing and which information systems these enterprises use. In the selected sample 
of agricultural enterprises in the Slovak Republic the most used information system is AURUS 
Ekopacket (34.38 %). This information system represents a comprehensive coverage of 
requirements for an information system in agriculture. Overall the observed subjects perceive 
ICT as a helpful tool for they everyday work and only in few cases there are negative responses 
for these technologies. Mostly in the case of protection of sensitive data.  

It is important to not forget the ICT administration which is connecting with the fact if the 
subject has or has not a direct IT employee, or administrator. Over half of studied subjects 
(55.47 %) provide the ICT administration with cooperation of an external company. These 
studied subjects have an employee, who cares partially about the ICT as part of his duties, but 
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it is not his primary work responsibility. Significant is the fact that 10.16 % of subjects have no 
ICT administration, neither an internal employee nor external company cooperation.  

The basis of sufficient security of subject area or its ICT shall be directed by management. 
In every enterprise of the selected sample has the senior management the largest 
representation in the area of ICT security and use of direct security forms. Also with these 
forms of security funds are connected. These funds are part of the budget which is invested in 
ICT. Nearly half of the enterprises in the survey sample (40.63 %) invest approximately 500.00- 
EUR in the ICT security, which is half of the budget invested directly in ICT. For other subjects 
it is less, but negligible amount of money because a proper security and protection of ICT is 
cheaper as costs when an information accident happens.  

The information security may not be only on technical level, but also it can be in form of a 
document – Security policy and Security project. These two documents are the basis for ICT 
security in enterprises on non-structural level. However, these documents have drawn only 
few subjects in selected sample – Security policy (21.88 %) and Security project (37.5 %). 

As was mentioned early by ICT administration even the security of ICT must be provided 
either through internal staff (12.5 %), in cooperation with an external company (71.88 %) or 
exclusively by external company (15.63 %). Positive fact about the survey is that every subject 
deals with protection and security of its ICT and do not leave them at the mercy of risks and 
threats.  

Not directly positive is the fact that 71.88 % of subjects does not carry out an analysis of 
the potential IT threats, which can threat their ICT. This can have a direct influence on 
enterprise employees as they are not informed about these risks and threats. In 11.72 % of 
subjects employees are not informed from management about the security and potential 
threats for ICT. But every employee should have basic knowledge about information 
technologies and potential threats for them as everyone is user of these technologies in their 
lives.  

Any information system can not be protected at 100 % against threats but every part of 
security and protection can help to improve it and get close to these 100 %. It is very positive 
that every subject in the selected sample use software protection for their ICT in form of 
antivirus software (100 %) and fewer subjects also use passwords (87.5%). Other tools for 
security are used less and every tool of protection enterprises use to secure other types of 
their data.  

 

Statistical hypotheses were established to statistically confirm relations between indicators 
of provided ICT efficiency and protection of these technologies and information. 

   

Research hypotheses No. 1 

Number of employees using ICT depends on the company size.  

 

For Kruskal-Wallis’s test following hypotheses were formulated: 

H0: In the number of employees using ICT is not statistical significant difference between 
each category of company size. 

H1: In the number of employees using ICT there is statistical significant difference 
between each category of company size. 

 

P-value is 0.0001 and is lower as the level of significance α = 0.05. Test statistics Chi-
square has a value of 85.6698. Therefore the zero hypothesis is rejected and the alternative 
hypothesis is confirmed. Between the number of employees which use ICT and the company 
size is statistically significant relationship. The statistical reliance proved by this test can be 
seen on the following Chart No. 1.  This chart represents real use of ICT by employees in every 

1094



type of company. In selected sample were no large-sized companies (over 250 employees), 
therefore there are not used in the chart.  

 

Chart No. 1 Employees using ICT in everyday work by the size of the company 

 

 

Research hypotheses No. 2 

Protection and security of ICT depends on the form of ICT administration. 

 

Zero and alternative hypothesis for Fisher’s exact test: 

H0: Between the provided protection and security of ICT and form of ICT administration there 
      is no statistical significant relationship. 

H1: Between the provided protection and security of ICT and form of ICT administration there  
      is statistical significant relationship. 

 

The Fisher’s exact test was used, because for Chi-square test of independence there was 
not respected premise frequency of cells in the PivotTable. According to Fisher’s exact test is 
the P-value 5.167E-13 and it is lower as the level of significance α = 0.05. Therefore the zero 
hypothesis is rejected and the alternative hypothesis is confirmed. Between the provided 
protection and security of ICT and form of ICT administration is statistical significant 
relationship. This statistical testing can be approved by the questionnaire survey and the 
following Chart No. 2 represents the results of the survey.  

From the chart can be seen that companies which have their own employees as ICT 
administrators, these employees are responsible also for the protection and security of these 
technologies. On the other hand companies which cooperate with external companies for 
outsourcing of ICT administration cooperate with these companies also for protection and 
security of their ICT. Describing the chart, e. g. when the administration of ICT is provided by 
internal staff, then 6.25 % of protection and security is provided by these internal employees, 
3.13 % by cooperation with an external company and 3.13 % only by an external company.  
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Chart No. 2 Relationship between ICT administration in companies and the provided 

protection and security of their ICT 

 

 

Research hypotheses No. 3 

Carrying out risk analysis threatening ICT has influence on the security solution and 
protection of ICT. 

 

Zero and alternative hypothesis for Fisher’s exact test: 

H0: Between carrying out risk analysis of threats for ICT and the security solution and protection 
      of ICT is not statistical significant relationship.  

H1: Between carrying out risk analysis of threats for ICT and the security solution and protection 
      of ICT is statistical significant relationship.  

 

The Fisher’s exact test was used, because for Chi-square test of independence there was 
again not respected premise frequency of cells in the PivotTable. According to Fisher’s exact 
test is the P-value 0.0095 and it is lower as level of significance α = 0.05. Therefore the zero 
hypothesis is rejected and the alternative hypothesis is adopted. Between carrying out risk 
analysis of threats for ICT and the security solution and protection of ICT is statistical significant 
relationship. The statistical results are supported by the questionnaire survey which results 
can be seen on Chart No. 3. This chart represents mostly subjects which cooperate with an 
external company to provide security and protection of their ICT. The reason why  
a high rate of selected subjects do not provide risk analysis of threats for ICT is that they only 
focus for the present state of things and do not care about prevention of the threats and risks 
for their ICT and information assets. This reason is justified that the risk analysis is outsourced 
on external companies which care about the subjects’ information and communication 
technologies and threats which threaten them.   

 

6,25% 3,13%

50,00%

3,13%

3,13%

12,50%

12,50%

9,38%

0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

Internal staff Cooperation with an external

company

Exclusively by external company

P
ro

te
ct

io
n

 a
n

d
 s

e
cu

ri
ty

 o
f 

IC
T

  

in
 c

o
m

p
a

n
ie

s

Form of ICT administration in company

Internal staff Cooperation with an external company

Exclusively by external company They have no security management for ICT at all

1096



 
Chart No. 3 Relationship between carrying out risk analysis of threats for ICT and the 

security solution and protection of ICT 

 

Conclusion 

The effectiveness which information and communication technologies provide is very hard 
to measure. It can be seen how effective companies and individuals provide their everyday 
work with their help. In this article agriculture subjects were observed and they use these 
technologies in special cases, e. g. by administration work, technical work and by protection 
of the subject’s area. Evaluation of effectiveness of ICT is therefore very subjective and 
challenging for exact measures in these types of enterprises. However agricultural companies 
more and more use other technologies to make their work efficient, especially in crop and 
animal production. But no technology can replace human in agriculture and therefore the 
connection between man and nature must be kept. The effectiveness of ICT can be directly 
seen in innovations and user friendly equipment and applications. Every data is nowadays 
processed in digital form and it is necessary to care about proper protection and security even 
if it is at home, at collective farm or in a multinational enterprise.  

It is very difficult do directly measure or evaluate effectiveness which information and 
communication technologies provide. These technologies are used to make our daily work 
easier and effective even if it is at work or at home.  
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Construction of the Regional Input-Output Tables of the 
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Abstract: 
National statistical offices are obliged to construct input-output tables of the national 

economy every 5 years. These tables show all the detailed flows in the economy – intermediate 
consumption between companies, production, gross value added, household consumption, 
government consumption, export, import, compensation of employees (wages, salaries and 
subsidies) etc. in the product (CPA) or the industry (NACE) classification. Even if these national 
tables show highly detailed data the regional input-output tables offer interesting and valuable 
data as well. However, their compilation is very complicated that is why they are not compiled 
by the official statistics and they are not used widely. This paper demonstrates how regional 
input-output tables can be compiled and used for regions of the Czech Republic. Czech 
regional input-output tables are product by product tables with 82 rows and columns and they 
are prepared for all 14 regions (NUTS 3) of the Czech Republic. These tables represent the 
combination of information contain in officially published regional accounts and national 
symmetric input-output tables. The representative year is 2011 as this is the year of the last 
published national input-output tables. Even the main parts of the methodology are depicted 
in the literature, if preparing real estimates lots of practical obstacles occur. The key issue of 
construction of the regional input-output tables lies in the definition of statistical unit and its 
decomposition between regions. For the compilation of the regional input-output tables the 
definition of the local kind-of-activity unit is crucial. In practise, the Czech Statistical Office 
mainly reports institutional unit and therefore the availability of information about the local unit 
and the local kind-of-activity are very limited. When the local kind-of-activity units are correctly 
defined, then the problem would lie in the division of intercompany sales (e.g. energy industry 
– headquarter is located in the capital city and the power plants are located in different regions). 
Subsequent issue represents several conventions given by the European System of Accounts. 
The results given in the paper are based on the ESA 1995 methodology as the first part of the 
compilation was prepared in the period when the Czech Statistical Office published only data 
based on this standard. However, there are no crucial differences between ESA 1995 and 
currently used ESA 2010 methodology. This paper describes the compilation of the regional 
input-output tables in the specific region of the Czech Republic and shows the possibilities of 
using such tables for the macroeconomic modelling.  

Key words:  
National accounts, Regional Accounts, Local Kind-of-Activity Unit, Input-Output Tables, 

ESA 1995 
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Introduction 
Detailed regional statistics are often demanded not only for the regional policy but for the 

research activity as well. However, there are not many indicators published by the regions. 
From the macroeconomic point of view the Czech Statistical Office publishes only regional 
gross domestic product, regional gross value added, employment (persons and hours worked) 
and investments represented by the gross fixed capital formation. This seems not enough for 
many purposes. These indicators do not allow us to prepare deeper regional analysis not only 
between the Czech regions. For this perspective the necessity of regional input-output tables 
seems to be eligible. 

Regional input-output tables are deeply studied mainly from the theoretical point of view. 
Practical examples of usage of regional input-output tables are very rare. Under the 
designation of regional input-output tables is described broad region, group of countries or 
states rather than districts and regions of one country. The importance of regional input-output 
tables is evident when discussing regional specifics. Regional analysis respecting regional 
economic connections always provides better results in comparison with usage of country 
averages. This model consists of 14 regions (NUTS 3) of the Czech Republic described by the 
symmetric input-output tables. These tables are completely similar to the national symmetric 
input-output tables. They are compiled on the level of two digits CZ-CPA (Classification of 
Products), 82 products of the year 2011. 

Data and Methodology 
The regional input-output tables (hereafter RIOTs) are data demanded. Their compilation 

is based on the combination of several data source. Aggregates and totals are taken over from 
national accounts and regional accounts officially published by the Czech Statistical Office. 
Regional accounts do not cover complete production approach to gross domestic product as 
European Standards of Accounts ESA 1995 (Eurostat, 1996) requires only gross value added. 
From the expenditure approach regional accounts publish only gross fixed capital formation 
(Kahoun and Sixta, 2013). Data sources from national accounts and regional accounts have 
to be combined with other information from social statistics, trade statistics and transport 
statistics. The use of these data sources can be described as follows: 

1) Regional Accounts – structure of gross value added that represents a framework 
for the region, additional data sources for the output estimation, gross fixed capital 
formation. 

2) National symmetric input-output tables – technical coefficients for intermediate 
consumption matrices. 

3) Transport statistics – national gross domestic product, regional gross domestic 
product, and distance between the regions. 

4) External estimates of expenditure approach based on previous research – 
households (Kramulová and Musil, 2013), government and non-profit institutions 
serving households consumption. 

The appropriate combination of data sources is crucial and consistency issues have to be 
discussed. The problem lies in standard procedures of construction of regional and national 
accounts. Top-down approach is the most preferable one (Kahoun and Sixta, 2013). This 
means that final aggregates from national accounts are distributed into the regions in line with 
indicators such as wages and number of workers.  

The distribution of gross value added is easier than the distribution of output. The reason 
lies in the links between statistical units, local kind of activity units (LKAUs). In many cases 
LKAUs are usually not correctly defined. This can be described on the case of electricity 
company which has many local units represented by power plants and headquarters in the 
capital city. The distribution of company value added is usually done by wages. This means 
that the rate of profit represented by operating surplus is fixed proportionally to wages. 
Nevertheless, the output of headquarter is not production of electricity, but the production of 
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accounting, legal and management services. The problem is that there cannot be identified 
transaction between headquarter and regional local kind of activity units. Regional units do not 
pay management services to the headquarters. There are two possible ways how to solve it: 

1) Imputation of output (product management etc.) of headquarters and intermediate 
consumption of local units. It means that total output will be lower than the sum of 
regional output.  

2) Preservation of consistency between regional output and total output in national 
accounts. It is based on the assumption that the producer in the capital city 
produces main products (electricity) with respect to its share. The problem lies in 
the fact that the production may remain without appropriate inputs. The costs of 
headquarters in the capital city are composed from renting services, accounting 
services, advertisement costs etc. Coal and gas are consumed in the regional 
power plants that actually produce electricity. This issue needs correct 
interpretation. Electricity company produces electricity in all units including both 
headquarters and local units and this actually represent the product that buyer 
purchases. The output created by headquarters has a nature similar to margin, 
added value for the provision of the business. From this perspective, the most 
important is to associate costs to obtain reliable regional intermediate consumption 
matrices. We consider the quality of output measurement as secondary. It means 
that if the price of coal is increasing, the price of final product (electricity) will 
increase as well. This will affect both regional power plants and headquarters in 
the capital. This will work the same irrespective of the imputation of additional 
output. 

For out calculation we use the second way of solving the problem. 

Regional input-output tables were prepared in line with ESA 1995 methodology. They 
provide detailed information of regional structure of output, intermediate consumption, final use 
etc. (for the information about development of national Input-Output tables in the Czech 
Republic see Sixta, 2013). 

Results 
From the result of the year 2011 we can find oud that even in smaller country such as the 

Czech Republic the regional differences can be important. The results confirm that the capital 
city of Prague differs significantly from other regions. Picture 1 presents the regional structure 
of output according to the CPA classification. The main share of output is produced in the 
capital city of Prague (24.4%) and in Středočeský region (12.3%). From the product point of 
view the main portion of services is produced in Prague and Jihomoravský region. It is caused 
by the concentration of biggest companies and higher education institutions with research 
centres in Prague and in Brno (the capital of Jihomoravský region).  
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Pic. 1 Regional structure of output, % 

Note: A - Agriculture, forestry and fishing, B - Mining and quarrying, C – Manufacturing, D - Electricity, gas, steam 
and air conditioning supply, E - Water supply; sewerage, waste management and remediation activities, F – 
Construction, Services: G - Wholesale and retail trade; repair of motor vehicles and motorcycles, H - Transportation 
and storage, I - Accommodation and food service activities, J - Information and communication, K - Financial and 
insurance activities, L - Real estate activities, M - Professional, scientific and technical activities, N - Administrative 
and support service activities, O - Public administration and defence; compulsory social security, P – Education, Q 
- Human health and social work activities, R - Arts, entertainment and recreation, S - Other service activities, T - 
Activities of households as employers and producers for own use, U - Activities of extraterritorial organizations and 
bodies.  

Note: Pha – the capital city of Prague, Stc – Středočeský region, Jhc – Jihočeský region, Plz – Plzeňský region, 
Kar – Karlovarský region, Ust – Ústecký region, Lib – Liberecký region, Krh – Královehradecký region, Par – 
Pardubický region, Vys – Vyšočina region, Jhm – Jihomoravský region, Olm – Olomoucký region, Zln – Zlínský 
region, Mrs – Moravskoslezský region 

When analysing the inputs to the production process represented by the intermediate 
consumption one can find out different information. Different industries require different inputs. 
Regional input-output tables can be used for the modelling of impact of administrative 
decisions such as the impact of the increased taxes on selected products, which is different in 
the regions in line with intermediate consumption. Picture 2 shows input coefficients which 
represent the share of intermediate consumption of each product by the CPA classification on 
the total regional output. The capital city of Prague differs the most. The highest input 
coefficients refer to the products connected trade, transportation, accommodation and 
catering. The most intermediate consumption is formed by services. Other regions have the 
highest input coefficients of products mining, quarrying and manufacturing intermediate 
consumption on the regional output. When we have a closer look on agriculture product, the 
main portion of intermediate consumption is found in Vysočina region (3.4%) and Jihočeský 
region (3%). Real estate activities (CPA L) represent one of the most important part of the 
economy. The main portions of intermediate consumption are found in the capital city of 
Prague (5%) and in Karlovarský region (2.7%). The construction (CPA F) is mainly developed 
in the capital city of Prague (8%) and Jihomoravský region (10%). 
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Pic. 2 Regional structure of intermediate consumption, % 

 
The wealth of regions can be described by the final use. The structure of household 

consumption reflects the population habits and price relations. The quality of non-market 
services is described by the government consumption. Picture 3 shows regional distribution of 
household consumption. This figure reproves significant differences between the capital city 
of Prague with Středočeský, Jihomoravský and Moravskoslezský region. The main shares of 
households’ consumption expenditures are found there. The capital city of Prague covers 15% 
of national households’ expenditures, Středočeský region 12.5% and Jihomoravský and 
Moravskoslezský both around 11%. From the commodity point of view services are mostly 
consume in the capital city and Středočeský region. Manufacturing is mainly consumed by 
households located in the western part of the Czech Republic. 

Gross fixed capital formation represents the investments in national accounts. Picture 4 
depicts the structure of national value within regions. One can see that the capital city of 
Prague covers the most investments in services: 44% of Information and communication, 
Financial and insurance activities, Real estate activities (CPA J+K+L), 49% of investments into 
Public administration and defence, Education, Human health and social work activities, Arts, 
Other service activities, activities of households as employers and producers for own use (CPA 
O to U). 
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Pic. 3 Regional structure of household consumption, % 
 

 
 

 

Pic. 4 Regional share on national gross fixed capital formation, % 
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Pic. 5 Regional share on national export, % 

 
The share of regions on national export represents other important indicators. The highest 

share (21%) covers the capital city of Prague followed by Středočeský region (14%) and 
Moravskoslezský region (11%). The share of export is connected with dissimilar structure of 
gross value added of each region.  

 
Tab. 1 Net Export, mil EUR 

Czech Republic 6,343 

Pha 8,765 

Stc -373 

Jhc -197 

Plz 166 

Kar -621 

Ust -1,145 

Lib -309 

Krh 329 

Par -89 

Vys -85 
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Zln 466 
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The exporting performance of the region is represented by the net export (export less 
import). Regional net export covers both foreign trade and interregional export and import. The 
sum of regional imports and exports is therefore higher than the figure for total economy. The 
resulting net export is the same. In 9 regions (Středočeský, Jihočeský, Karlovarský, Ústecký, 
Liberecký, Pardubický, Vysočina, Jihomoravský and Olomoucký) the import is higher than 
export. We can classify these regions as importers (see Table 1). The rest of the regions are 
exporters. It can be described for example by different product structure of each region and on 
the different structure of regional gross value added. Among all, the highest addition to the net 
export of the Czech Republic (6 bil EUR) is observed in the capital city of Prague (almost 9 bil 
EUR). It is mostly connected with the headquarters of Czech companies. The headquarters 
has usually very high value added (high wages of top managers and the office staff). Besides 
the capital city of Prague, in Zlínský region and Moravskoslezský region, important companies 
connected with automotive industry are located. These companies usually export most of their 
output. 

Conclusions: 
Regional input-output tables provide lots of information about particular regions. Though 

they are quite difficult to compile, we illustrated that they can be prepared for the regions of 
relatively small country as the Czech Republic. Presented data come from our original research 
and the methodology is described in Miller, Blair (2009). The most valuable information are 
connected with regional structure of output, different types of intermediates and the structure 
of final use. The position of the region can be also discussed from the perspectives of net 
export.  

The results prove that the capital city of Prague differs from the rest of the Czech regions. 
There is the highest share of services on the total output. There is the highest input coefficients 
refer to the products connected with trade, transportation, accommodation and catering. The 
most of intermediate consumption is formed by services and the net export creates 9 bil EUR. 
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Influence of domestic natural gas production on energy
security of the USA

Jana Vrankova1

 

Abstract:
The article focuses on energy security and its application in the United States.

Considering the latest development in the field of domestic natural gas production, the use of
energy sources in the USA shall undergo a substantial change.

To track the change, the paper is divided into two sections. Firstly, the paper compares 
current definitions of energy security adopted by International Energy Agency (IEA), Energy
Information Administration (EIA) and American Security Project (ASP) and brings forth the
theoretical background. It also identifies the difference between energy security and energy
independence from the American point of view. Secondly, it examines the influence of
domestic production of natural gas, namely the importance of natural gas in the US energy
mix, its role in diversifying of energy sources portfolio and its projected development in the 
future. This section develops practical application of the above stated theoretical point of 
view.

Methods used in the paper clearly correspond with its orientation and sources.
Comparative analysis will be used in order to examine differences between the definitions 
and their application. As they are mainly of the US origin, the results are very similar to all of
them. The emphasized characteristics of energy security are flexibility, competition and
redundancy. Then, analysis is used to track the changing position of natural gas and its role
in securing energy abundance. There are two possible scenarios implying from the analysis. 
First, natural gas shall build a basis for commodity export and will lead to increase in price of 
domestic production due to interconnection of global market. Second, domestic gas shall
serve as substitution of import and hence result in greater domestic supply.

The main conclusions are two. First, energy security and energy independence are two
terms having a lot in common, but must not be confused as one. Energy independence in the
sense of all energy used coming from within the country without international trade is not 
possible and even not desirable in a world so interconnected and globalized. Domestic
commodity pricing is highly dependent on global market and can be a source of fluctuation
despite full insulation from import. The main aim of energy security is thus not to cut the 
country off from the international commodity market, but to ensure enough energy for
reasonable price. It comes together with flexible domestic market, free and unspoiled 
competition and redundancy. Its task is also to ease the way of switching between the fuels
to guarantee long term sustainable energy supply protecting from supply shocks.

Second, the development of domestic natural gas production of the latter years shows its
growing importance as an alternative fuel to oil. However, as its use in transportation is still
very low, it is probably not to decrease the US vulnerability to oil price change. On the other
hand, underground storage facilities provide a good cushion for temporary supply disruption. 
The level of storage around 30% of domestic annual consumption suggests that the gas 
market is able to absorb those fluctuations. Moreover, increasing domestic production
creates pressure on either export of natural in the form of liquefied natural gas (LNG) or on 
replacing import for domestic production. The main issue of LNG export lies in currently
underdeveloped liquefying and export facilities in the USA together with considerably high
bureaucracy connected to allowance to export. It could also influence the price development 
in the future – as long as the cost of transport will not allow for complete connectedness of
the export markets, mainly European and Japanese, the price in the USA shall remain lower
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than in those two regions. The more probable scenario is thus currently replacing exported 
gas with domestic production.    

Key words:
natural gas, energy security, shale gas, energy independence, supply shocks

Introduction
It is vital for the United States, as the strongest economy of the world, to ensure energy 

security for its people and industry. It is estimated that energy consumed in four main sectors 
– electricity production, transportation, heating and cooling and industrial manufacturing –
equals to ca. 8,5 % of US GDP from 2010 (Congress of the United States, 2012). In 2007, 
the year of many changes including those in domestic production of energy sources structure 
as a result of the ‚shale revolution‘, president Bush signed the bill on energy independence 
and security (Energy Independence and Security Act, EISA). Its main principles are the 
following (EPA, 2015):

shifting towards greater energy independence and security

increasing energy production from renewable sources

consumer protection

growth in energy efficiency of products, buildings and transport vehicles

supporting research and practical use of storage and capture of greenhouse gases

improving energy imprint of federal government

increase in US energy security, development of renewable fuels and lowering of 
vehicle fuel consumption.

It is thus obvious that energy security has become one of the keystones the United 
States currently focus on. The war in Iraq together with the worsened security situation in the 
whole region belongs among the main causes. It is publicly perceived rather as a war for 
energy security than for officially claimed spreading of democracy. 

The aim of the paper is to analyse the approach to energy security internationally and 
also domestically in the USA. Moreover, the influence of shale revolution on energy security
shall be examined and its capability towards improving US energy security shall be analysed.  
To illustrate the approach to energy security in the USA, the paper is divided into two 
sections. First section focuses on definition of energy security by different agencies. 
Governmental, non-governmental and international approach is reviewed. The domestic view 
is emphasized via Index of energy security and presidential proclamation regarding planned 
steps towards securing America’s energy abundance and price affordability. The second 
section concentrates on the position of natural shale gas and how it changes dependency on 
foreign sources of natural gas.  

1. Contemporary approach to energy security
It is crucial to differentiate between energy security and energy independence. In the 

United States, there is an evident discrepancy in notion of what the energy policy should 
follow – whether the direction towards energy security or energy independence. The greatest 
danger implying from energy independence can be seen in resulting autarchy and cutting off 
of the global energy market. Those tendencies can be tracked in US policy mainly in export 
restrictions levied on natural gas and oil. However, those are not only historical remnants – in 
connection with planned oil pipeline Keystone XL, linking the USA and Canada, there were 
requirements for limitations or total prohibition of oil or oil products made from oil imported 
via the pipeline. Such an inward facing energy policy does not automatically guarantee better 
neither availability, nor diversity, and nor reliability of energy sources. According to U.S. 
Chamber of Commerce (U.S. Chamber of Commerce, 2014) the involvement into global 
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markets decreases price volatility as well as helps reducing use of energy as a geopolitical 
weapon. Such tendencies are, according to the quoted source, possible to track in Europe, 
where dependency on Russian Gazprom is declining thanks to imported LNG and this helps 
when applying principles of free trade. Moreover, it is also a mean of supporting influence for 
the United States outside their own country. On the contrary, it is not very likely that the USA 
shall become a world price-maker. By ensuring reliable and fluent supply they can, on the 
other hand, contribute to better performance of the global market. The situation from 2013 
can serve as an example. In that year, a worldwide decline in oil production occurred but 
both the USA and Canada increased their domestic production to more than balance the 
decline (U.S. Chamber of Commerce, 2014).

To define energy security properly, it is vital to review more sources and focus on the 
region in question. The paper reviews definitions of American Security Project (ASP), as a 
US non-governmental organisation focused on energy, energy security and other energy 
related issues, US Energy Information Administration (EIA) as a governmental organisation 
collecting statistics and issuing papers regarding development of energy related topics, and 
finally International Energy Agency (IEA) as an international organisation gathering 
information from their member states and promoting better access to their energy market and 
their interconnectedness.

ASP (ASP, 2015) defines energy security as ability of a country to act in its foreign policy 
independently from the way it uses its energy sources in domestic economy. ASP also 
emphasizes the fact that energy security is not an identical term to energy independence in 
that sense that all energy used in a country comes from domestic energy sources of the 
country. In today’s globalized world it is not neither possible nor desirable. Commodities are 
traded on global markets as global goods and it is beyond possible to reach full 
independency from energy markets. Even energy sources produced domestically are subject 
to global market fluctuations, mainly in sense of price and pricing, i.e. interaction between 
supply and demand. 

As a result of oil shock in 1970s, new, more stable international environment in the form 
of IEA was created. The member countries, among them also the USA, have committed to 
keep strategic supply of average 90 days need of import. American strategic supply of oil 
counts on average 75 days of consumption and other supplies are in private hands.

Tab. 1: Underground gas storage facilities in the USA as strategic supply. Source:  
(EIA, 2015)

2008 2009 2010 2011 2012 2013
Underground gas storage 
capacity (mil. m3)

240 652 245 103 248 163 250 579 254 606 259 749

Salt caverns 9 662 11 258 12 913 14 506 20 270 18 527
Aquifers 38 280 37 962 34 915 34 883 35 036 40 883
Exploited mines 192 710 195 883 200 335 201 190 199 301 200 339

Working volume of 
underground storage (mil. 
m3)

119 248 122 551 124 884 126 963 129 588 134 466

Salt caverns 6 526 7 696 8 835 9 940 13 826 12 905
Aquifers 11 240 11 216 10 314 10 294 10 395 12 829
Exploited mines 101 482 103 639 105 735 106 729 105 366 108 733

No. of underground storage 401 409 411 410 414 419

Salt caverns 34 35 37 38 40 40
Aquifers 43 43 43 43 44 47
Exploited mines 324 331 331 329 330 332

1109



Underground storage facilities can be considered as strategic supply of natural gas. 
Underground storages are all underground and ground facilities determined for gas storage 
(RWE Gas Storage, 2015). Their primary function is economic and trade usage for both 
injection of cheap summer gas and its following withdrawal during winter period and 
regulation of fluctuations in demands and system stabilisation during the whole year. In case 
of need, it is also possible to use the stored gas to ensure security of supply, whatever is the 
reason of outage. 

Capacity, type and number of gas storage in the United States are shown in Table 1. 
There are three types of gas storage in the USA, namely salt caverns, aquifers and exploited 
mines. In fact, it is possible to differentiate between two types of gas storage, porous and 
cavern. Porous are those from exploited mines of oil or natural gas and aquifers. In those, 
gas is stored in tiny pores and cracks in firm but porous and permeable rock. Aquifers are 
regions in which rock serving as natural water reservoirs is common. Space for storage is 
created by artificial pushing away of water to lower waterborne levels. Exploited coal and 
other mines and salt caverns belong among cavern storage. Its main advantage is easy 
regulation of flow and high injection and withdrawal performance (RWE Gas Storage, 2015).

Tab. 2: Yearly consumption of natural gas in the USA and the ratio between yearly 
consumption and gas storage capacity as an index of natural gas security of supply. 

Source: (EIA, 2015), own calculation

2008 2009 2010 2011 2012 2013
Yearly 
consumption 
(mil. m3)

659 131 648 741 682 062 693 123 723 169 739 938

Ratio 37% 38% 36% 36% 35% 35%

Considering total capacity and working volume, the exploited mines are the biggest of 
gas storage in the USA. Starting from 2008, their numbers and volume have been increasing 
steadily. Compared to total yearly consumption, the storage capacity counts for roughly 35
%, which is slightly lower value than in the Czech Republic.

Beside strategic supply and domestic production, ASP defines three preconditions of 
energy security, namely flexibility, competitive environment and abundancy of energy 
sources. Given that those preconditions are met, the country is protected from supply shocks 
via substituting a scarce resource for another, cheaper and more available.

IEA defines energy security as uninterrupted availability of energy sources at affordable 
price (IEA, 2015). Energy security is one of pillar activities of IEA. Moreover, IEA issues for 
its members suggestions regarding their energy policy and publicizes their overviews. 
According to IEA sources, there are three pillars of energy security and thus reliable and 
uninterrupted supply, affordable and competitive supply and physical and economic source 
availability. Dimensions of energy security can be divided into two groups according to their 
time characteristics, long term and short term. The long term ones are mainly timely 
investment into energy system and its capability to supply economy in pace suitable to its 
development and sustainable needs of the environment. The short term one is capability of 
energy system to react promptly on abrupt changes on supply or demand side. The lack of 
energy security is hence linked to negative economic and social effects in sense of physical 
unavailability of energy or uncompetitive or too volatile prices (IEA, 2015).

The definition is more economically oriented and emphasizes effects of extreme 
fluctuations in energy price. If global commodity market is taken into consideration, for 
example oil market, less representative example is natural gas market; price unaffordability is 
usually connected to extreme situation on international stage. Energy security in this 
approach is narrowed to economic damage brought in by an upward price shock. Physical 
unavailability arouses with such energy sources, which require system balance, namely 
electricity and natural gas. In this case, price does not have to be employed as an adapting 
mechanism of supply and demand in short term. The resistance to fossil fuels interruption is, 
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according to IEA, based on the value of net import into the country and political stability of 
main importers. Other factors influencing resistance are number of entry points (e.g. ports, oil 
pipelines and gas pipelines), level of domestic supply and supplier diversification (IEA, 2015).

Pic. 1: IEA Emergency Response System – ways to ensure energy security. 
Source: (IEA, 2015)

   

In case of energy shortage, i.e. if low level of energy security occurs and if one of more 
above mentioned aspects is not met, the state has basically two alternatives how to react on 
the situation, and thus either decreasing demand or increasing supply. Those two 
mechanisms can be employed jointly and improve the level of energy security. In Pic. 1, 
specific arrangements are illustrated and sorted into groups. On the supply side, federal and 
private supplies together with reserve production capacity are the most important. If the 
cause of crisis lies in too high energy sources price, federal government or its agencies can
provide the energy sector with help via loans provision. On the demand side, there are two 
ways how to face the crisis. First, demand restraint is the easiest way in sense of additional 
investments and procurement; however, it can be hard to follow if households and their 
inability of substitution taken into consideration. The government can possibly run a 
campaign informing about need of saving, which shall have minimum impact on daily 
activities. Those are so called light-handed measures. There are also medium and heavy-
handed measures that require limitation of demand on a compulsory level and energy 
sources also can be, in state of great need, rationed. Second, fuel switching can be used in 
that case if a crisis is limited to a single energy source. The demand can be thus shifted to 
another source or sources. Such a measure, however, requires long term readiness and 
preparatory investments into energy generating facilities, such as power plants. Those 
facilities are then prepared to switch fuel on a short notice and without additional costs. 

EIA, together with US Congress (Congress of the United States, 2012), define energy 
security with greater focus on final cunsumers. Energy security is, according to them, ability 
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of American households and firms accomodate themselves to interruption in supply on 
energy markets. If such an interruption occurs, energy prices may increase which leads to 
additional costs for final consumers (those are the above mentioned households and firms). 
Those consumers are energy safe towards individual energy sources, if the interruption does 
not cause any or cause only limited additional costs. Identically with IEA (see above), EIA 
and Congress draw the attention to the fact that even if all energy sources consumed in the 
USA were eventually produced in the USA, it does not guarantee independency on 
surrounding environment. The dependency is transffered together with globally created price,
on which reaction of the US market would be required even if there were no direct 
connection of those two markets. If decreasing of imports were to use as a certain form of 
economic pressure, the effect of such measure could be successfully doubted as long as 
other countries were willing to import the said commodity and substitute for outage of 
demand of the USA. It is not thus possible to define energy security as ability to choose the 
country from which the energy source shall be imported.

Pic. 2: American natural gas pipeline map. Source:  (EIA, 2009)
US Congress and EIA also focus on additional costs that interruption of energy security 

would bring to final consumers in form of increased price of goods and services, for whose 
production energy sources are used (i.e. almost everything). If the increase is only short 
term, the consumers have only limited means of facing the growth, e.g. saving bulbs, 
decreasing of room temperature etc. In long term, they can use wider portfolio of measures, 
such as purchase of a more cost-saving car, move of entrepreneur activities to a more cost-
benefit region etc. Besides those direct costs, there are also indirect costs that affect 
consumers, and thus redirecting of expenditures in another direction. If consumers are forces 
to pay more for energy, they cannot afford so much goods and services as they purchased 
before price increase.

Considering natural gas (Congress of the United States, 2012, pp. 10-11), which is 
widely used for electricity production and heating in the USA, there are not many way how to 
substitute in case of supply interruption. Hence, newly discovered domestic supply is a key 
factor in energy security of the United States. Another crucial factor is that it is possible to 
store natural gas as strategic supply (see Tab.1). Together with high transportation cost, it 
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creates environment for economically based keeping of natural gas in the region where it 
was produced. If the price in an export market is higher than the domestic price, including all 
tranport and storage costs, it is when and only when it is economically possible to export the 
gas. Nowadays, it is cost effective to export to South-East Asia, less to Europe (for more 
information see e.g. (Vránková, 2015). 

The problem of the United States lies in infrastructure and its incapability to transport gas 
from the west to the east or vice versa in demanded volume (see Pic. 2). Thus, the American 
market is very sensitive to weather changes in the Gulf of Mexico, that can bring supply 
interruption as in 2005’s hurricane Katrina. From Pic. 2, it is obvious that the densest network 
of gas infrastructure is located in the south-east of the USA. If there is outage in supply 
coming from the oil and gas field in the Gulf, the substitution is hard to deliver. In the eastern 
part of the USA, it is possible nowadays to increase the production of shale gas, e.g. in
Marcellus plate. However, the West should have to rely on Canadian imports to the USA, for 
which the infrastructure is not ready and probably will not be in the close future due to
governmental hinders levied on Keystone XL pipeline construction (see above).

2. US Domestic Production and Its Effect on Energy Security
The US Chamber Commerce issues a report of energy security risk for the USA every 

year. The report’s role is to recommend adaptation in US energy policy and its making 
process. The main conclusion from the report is the fact that the energy policy risk decreases 
two years in a row. The index contains 37 metrics that are compared to their equivalents 
starting in 1970. The risk linked to natural import dropped 16 % in 2013 and a decrease in 
final consumer price occurred. The development is mirrors expansion of domestic gas 
production, mainly of shale gas.

Pic. 3: Energy security risk index for the USA. History in blue, prediction in red. 
Source:  (U.S. Chamber of Commerce, 2014)

Picture 3 shows development of energy security risk index for the USA. The higher the 
score on the vertical axis, the higher is the risk. Thus, decrease means better energy security 
situation in the United States. As a basis for the index, year 1980 is taken, in which greater 
security risk occurred due to oil shocks, low domestic production and unstable geopolitical 
situation. In the picture, the reverse development compared to previous years (after 2000) is 
clearly visible starting from 2008. The reason is domestic production boom in both oil and 
natural gas. The following short term increase in the risk is mainly an effect of the economic 
recession. The risk growth during the crisis years can be explained by decreasing production 
and price increase due to lower demand. Also, the development of new sources is usually 
postponed, as the financing of the whole sector, both governmental and private, is reduced. 
After the economic downturn had ended, the index is more influenced by domestic 
production that also reflects in greater energy security. Factors, which contributed at the 
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most to decline in the index value, are connected with import and supply of oil and natural 
gas on the domestic market, fall in energy price and drop in price volatility.

The growth in energy security on the supply side, lowering of net imports and pressure 
on price drop of energy sources are all effects of new sources production boom that started 
to push through with the end of economic downturn. The oil production increased between 
years 2012 and 2013 by 15 % to 7.4 mil. barrel per day. It represents the biggest upturn from 
1940. Natural gas, whose production from new sources started slightly sooner, grew already 
in 2013 for eight years in a row and counted for 24.3x1012 cf (roughly 6.9 x1012 m3). 40-45 % 
of the said American production came from shale formations (U.S. Chamber of Commerce, 
2014).

Swiftly growing domestic production limited also exposition towards import risks. In 2006, 
66.5 % of oil consumed in the USA originated in import. In 2013, it was only ca. 50 %. The 
natural gas situation is even more favourable. In 2013, only 6 % of consumed volume was 
imported, which represents deep drop in comparison to maximum value of 2015, when 17 % 
was imported. Hence, also import costs fell. Between years 2012 and 2013, they dropped by 
21 % to 229 mld. USD (U.S. Chamber of Commerce, 2014). If import costs are measured as 
a share of GDP, but also in nominal values, the drop from 2011 counted for almost a third. In 
case of coal, the United States are self-sufficient and in the latter years, export to Asia, 
Europe and South America is growing.

Speaking of energy sources price volatility, especially oil and natural gas, their common 
and unpredictable movements can hinder economic growth. As mentioned above, increased
domestic production is able to more than balance possible downturn in global supply and to 
keep the domestic price stable. In context with the current state of affairs in Libya, applied 
economic sanctions towards Iran and declining production in the North Sea, domestic 
production is an important factor cushioning effects of outage in global production on 
domestic prices.

If comparing predictions made by US Chamber of Commerce in previous years to the 
one from 2014 (U.S. Chamber of Commerce, 2014), the outlook to 2040 has improved 
significantly. Due to domestic production and increasing trend in newly explored fields with 
confirmed supply, the index has lost 5 point compared to the 2013 report. This is a good 
news for energy policy makers. New sources are also reflected in presidential statements 
regarding energy security.

President Obama issued an official statement in 2011 (The White House, 2011), which 
summarizes the way of ensuring America’s energy safety and its development until 2025. 
The statement is in a good agreement to above examined IEA definition and stresses energy 
source availability and price affordability. At the same time, it focuses on final consumers, 
conforming with the Congress and EIA definition. The main long term goal is decline in 
dependency on oil and natural gas. In short term, development of domestic production 
together with introduction of renewable sources and their effectivity improvement builds the 
ground for energy secured America.

The target until 2025 is to decrease oil import by 1/3 of 2008 level, when roughly 11 mil. 
barrels were imported a day (The White House, 2011). Among the means that should serve 
to accomplish the mission belong development and propagation of domestic production of oil 
and natural gas through reforming offshore production (as a reaction to the Deepwater 
Horizon failure – more to be found on e.g. (Pallardy, 2015), identification of bottlenecks (esp. 
unused potential of inactive production sites) and governmental support for a fast track 
development and production. Ensuring diversified and reliable energy sources, together with 
alternative fuels research, including biofuels and natural gas, decline in fuel costs for vehicles 
and trucks and leading by example of federal government are further keystones of the new 
strategy. 

Besides drop in oil import, the statements also deals with clean sources of electricity, 
further development in energy effectivity and research support in new energy sources can be 
summarize into three points. First, creating of clean energy market by a clear notion from the 
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government to the private sector that this is the point with that can be counted for. Until 2035, 
up to 80 % of energy should come from clear sources as wind, biomass, nuclear, natural gas 
etc. Second, building energy efficient building and improving the old ones with financial 
support of the federal government. And third, support of technological development under a 
clearly defined project ARPA-E (Advanced Research Project Agency – Energy). The main 
supported projects belong smart grids developments, greenhouse gas capturing, battery 
technology and e-cars, energy storage and new material research.

Pic. 4: US marketed production and trade with prediction until 2016. Source: (EIA, 
2015)

EIA (2015) expects the domestic production of natural gas to grow in 2016. The inland 
production is to more than offset longterm declining the Gulf of Mexico production (see Pic. 
4). The decline of offshore production occurs mainly for the Deepwater Horizon (see above).
Most of the growth is expected to be covered from the Marcellus plate, as drilling efficiency is 
steadily increasing, the number of uncompleted well decling and new connection to interstate 
pipeline is before getting done. The devopment of domestic production is also expected to 
lower demand on gas from Canada and to support export to Mexico. In 2016, gross LNG 
exports are predicted to grow to 0.79 Bcf/day as a major liquification plant is about to startup.

According to EIA (2015), domestic demand is driven mainly by the industrial sector and 
electricity generation. Due to low natural gas price, demand is expected grow another 3.9 % 
in 2016. Household and commercial sector is forecasted to drop their demand due to 
growing efficiency in use. This indicates better coverage of domestic demand by domestically 
produced natural gas. As already stated above, the risk of energy security grows as 
dependency on import increases. In 2014, net imports were 41 % lower than their 5-year 
average (EIA, 2015), pointing at decreasing share of foreign natural gas on the US market.
The development is in correspondence with the energy security risk and its decling value 
(see Pic. 3).

The exports mainly go through pipelines due to legal hinder of LNG export to non-FTA 
(free trade agreement) countries, more on this topic e.g. (Vránková, 2015). The main export 
partner is thus Mexico. The only already approved companies for LNG export are based in 
Alaska with the deliveries aiming to Japan and South-East Asia. The first company in lower 
48 countries is expected to be approved by the end of 2015 (EIA, 2015). As the global 
demand for natural gas is expected to grow at a greatest pace from all fossil fuels  (Societe 
Generale, 2013), the gas-for-oil substitution is likely to happen in electricity generation but 
also in transportation. Gas fueled vehicles are extremely popular in Pakistan, Brazil, Argetina 
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and India, which creates import opportunities to those countries. Also Europe is a market 
with high potential in gas use in transportation due to its ambitious targets regarding 
decrease in exhalation together with need of securing supply from politically stable and 
democratic sources.

There are, however, domestic voices that plead for export restriction due to fear from 
increasing price on the domestic market caused by greater involvement in the global market. 
According to  Ratner, Parfomak, Fergusson, & Luther (2013) natural gas should rather 
replace other fossil fuel, mainly coal, in US energy mix instead of being exported to the third 
countries without proved effect on domectic economy. This would also help the USA meet 
the exhalation requirements in power and heat production. Though, it is very unlikely for 
those arguments to prevail and stop the prospective and economically based development of 
natural export as long as the price spread between US and Japanese/European price remain 
above transportation costs.

Conclusion
It is vitally important for all the highly developed economies to keep a certain level of 

energy security. There are also those, who speak for energy independence. However, 
energy independence does not necessarily bring together the required level of energy 
security. As autarky is not a desirable model of any domestic market, the domestic price and 
its volatility shall always be influenced by global market fluctuations even if total domestic 
consumption is covered by sources produced at home. It is thus more advantageous for a 
country to involve in the global market and secure energy by other means than energy
independence.

It leads to energy security definition as understood in the United States. In spite of the 
fact that there are three different definitions of three different organisations taken into 
account, the main thought remains the same, and thus to secure energy for final customers 
and industry in the required volume at a reasonable and affordable price. Its preconditions 
are flexible domestic market, free and unspoiled competition and redundancy. Its task is also 
to ease the way of switching between the fuels to guarantee long term sustainable energy 
supply protecting from supply shocks. This can be secured in many ways, one of them is 
sufficient reserve of energy source – in natural gas it can be either underground storage or 
domestic supply capable of being utilized in the economy. Both of those are found in the 
United States.

It is also a reason why the index of energy security risk is steadily decreasing in the past 
five years. During the years of crisis, the index gained value but is improving from that 
moment on. Among others, it is a sign of economic recovery in the United States and its still 
strong position in the global market. As an example can serve the ability to replace and even 
produce more than the production decline of the OPEC countries. As a result, no price shock 
in supply occurred even though it is clear that the USA are no price-maker globally.

Together with growing US domestic production, energy security seems to gain its 
position in the focus of government. It started with Bush’s administrative focus on searching 
for new domestic sources and continues with current, more green oriented administrative.
Together with renewable energy sources and new technologies of energy storage, natural 
gas builds one of the pillars of Obama’s energy security agenda. As natural gas is a relatively 
clean and abundant source of energy with wide opportunities in use, not only in power 
generation but also in transportation, it shall become one of the most important energy 
sources in the US future energy mix. 

The domestic production of natural gas, mainly from shale formations, is steadily 
growing and begins to replace import. The USA became a net exporter this year, though 
mostly through pipeline to Mexico. However, an important milestone was set in securing 
America’s future energy. Natural gas also finds its place in transportation, even though it is 
highly unlikely that it should replace oil in the future. In spite of this, the vulnerability of the 
USA towards oil price has decreased thanks to this. If taking into consideration security of 
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supply, underground storage with its roughly 35 % of annual domestic consumption creates a 
solid background for dealing with a potential supply disruption, both from domestic and 
foreign origin.

Another contribution to energy security via domestic production is decreasing domestic 
price of natural gas that makes it more affordable and economically more effective. Question 
is, of course, whether growth in export shall have an impact on price level in the USA. As of 
today, it seems that the bureaucratic hinders shall slow down the expansion of LNG exports 
and thus create some space for the domestic market to accommodate the changes. Also 
underdeveloped liquefying and export facilities, originally built for import purposes, make it 
harder to utilize the price spread between the US and Japanese/European market. However,
the price spread is unlikely to disappear completely due to imbalance between supply and 
demand in those two regions and relatively high transportation costs compared to those of 
oil. The most probable scenario coming out of current data is thus gradual replacement of 
imported natural gas with domestic production and slow development of export industry. If it 
is really fulfilled, the USA shall become one of world’s most energy secured developed 
countries in the world. 
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Abstract:
Small and medium – sized enterprises play an important role in the economy of the 

European Union and the global economy as whole. The more than 20 million SMEs in the 
EU represent 99% of businesses, and are a key driver for economic growth, innovation, 
employment and social integration. The European Commission aims to promote successful 
entrepreneurship and improve the business environment for SMEs, to allow them to realise 
their full potential in today's global economy. The European Union offers many of the support 
programs for SMEs. This paper deals with the description and analysis of important SMEs in 
Czech Republic and Slovakia in relation to public contracts.
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market, GDP

Introduction 
All over the world and  in the area of the European Union member states, small and 

medium sized enterprises are so called the skeleton” of the society and the economic 
prosperity and they represent one of the most important part of the economy of every state.

Within the functioning of the SMEs, there are many positive effects for the community, 
e.g. the development of entrepreneurial skills, ability to employ, competence of innovations 
and their flexibility, which is connected with the capability to fulfill the empty places within the 
market and regions in which the big corporations are not interested (BERGMAN, 
LUNDBERG, 2013, JU

Small and medium-size enterprises have significant participation in the process of 
market forming, creation of GDP, employment in the European Union and also in small 
countries as are Slovakia and Czech Republic. This field of enterprises presents large 
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potential, which could be raised by using of support on the different levels, by using of 
knowledge or by implementation of innovations (ATELJEVIC, J., BUDAK, J., 2010).

In the Slovak Republic, SMEs are on the high level of importance because they created 
72 % working places in the 2013 and in the Czech Republic it was the value of 68, 5 % in the 
2013 (PALÁT, M., 2013).

Financing and the subsidies for the small and medium – sized enterprises are on the 
road of higher efficiency and the stronger emphasis of their importance for the economy as 
whole.

The European Union has a major position within the support for the SME´s in the Slovak 
and Czech Republic. There are many possibilities and opportunities how the small and 
medium - sized companies can improve their conditions, administrative and legal 
environment through the subsidies and support programs from the European Union

.
One of the most important steps which the European Union has made was the Small 

Business Act for Europe from the year 2008. SBA reflects the Commission's political 
allowance to recognize the most important position of SMEs in the EU economy and for the 
first time mentions a comprehensive SME policy framework for the EU and its member 
states. It includes ten principles which should guide the design and help to implement of 
SMEs policies on the national and the European level.

The next significant approach to the area of small and medium – sized enterprises are 
so called Community programs, which include the COSME program, HORIZON 2020, 
Erasmus for Young Entrepreneurs and EUROSTARS 2. Using of the structural funds through 
Operational programs for the programming period 2014 – 2020 and public contracts for the 
European Union companies have to be mentioned too. The mentioned proceedings of the 
European Union representatives make evidence that the environment of the SMEs is on the 
highest position in the European economy, therefore it has to be supported and year by year 
there should be done moves towards the better conditions in this area .

On the one hand there are many small and medium – sized companies, which apply 
and use the European Union support tools effectively, on the other hand many firms do this 
in an ineffective way or they do not participate anyway. This inefficiency should be excised to 
make the Czech and Slovak SMEs environment more competitive within the European Union 
member states and also worldwide (LOADER, LUNDBERG, 2013; LOADER, 2011).

Material and methods

Within the article used information from the EU statistics and the Czech and Slovak 
Public Procurement Journal and data from European Commission.

Small and Medium Size Enterprises in the EU – 28
This part is dealing with the description of the environment and performance of the small 

and medium – sized enterprises in the European Union. This depiction is based on the 
Annual Report on European SMEs 2013/2014 – A Partial and Fragile Recovery from the 
2014, from the European Commission (EUROPEAN COMMISSION, 2014).
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Tab. 1 Number of SMEs in EU – 28 in 2013

Micro    Small Medium         
SMEs

           Large Total

Number of enterprises

Number 19 969 338 1 378 374 223 648 21 571 360 43 517 21 614 908

% 92, 4 6, 4 1, 0 99, 8 0, 2 100
Employment
Number 38 629 012 27 353 660 22 860 792 88 843 464 44 053 576 132 897 040

% 29, 1 20, 6 17, 2 66, 9 33, 1 100

Value added factor costs

Million 
Euros

1 362 336 1 147 885 1 156 558 3 666 799 2 643 795 6 310 557

% 21, 6 18, 2 18, 3 58, 1 41, 9 100
Source: Annual Report on European SMEs 2013/2014 – A Partial and Fragile Recovery, 
2014

SMEs in Czech and Slovak Republic 

The position and the importance of the SMEs for the Slovak economy, as was already 
said, is very high and make up 99.9 % of the proportion of the total number of business
entities (PALÁT, 2013).

The following table demonstrates the complex data connected to the year 2013.

Tab. 2 Analysis of SMEs in 2013, Slovakia

Number of enterprises Value added
Slovakia EU 28 Slovakia EU 28

Number Proportion
in %

Proportion 
in %

Billion 
Euro

Proportion
in %

Proportion
in %

Micro -
enterprises

375 780 95, 8 92, 4 10 29, 8 21, 6

Small -
enterprises

13 810 3, 5 6, 4 7 19, 1 18, 2

Medium -
enterprises

2 213 0, 6 1, 0 6 15, 8 18, 3

SMEs 391 803 99,9 99, 8 23 64, 6 58, 1

Large
enterprises

465 0, 1 0, 2 12 35, 4 41, 9

Sum 392 268 100,0 100,0 35 100,0 100, 0

Source: own preparation, based on EUROPEAN COMMISSION, 2014.

Generally, it can be said that the Slovak economy is markedly dependent on the small 
and medium – sized companies, because as was already said in the introduction, SMEs 
create 72 % of jobs and 64, 6 % of value added in the country. These values are higher than 
the average values in the European Union (67 % and 58 %). As well as in other EU states, 
most SMEs act in the area of services and trade.
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Fig. 1   Number of SMEs in Slovakia

Source: own preparation
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Fig. 2   Employment in SMEs in Slovakia

Source: own preparation

Fig. 3   Value added of SMEs in Slovakia

Source: own preparation.

The already stated number we can see in the graphs, so as it was said, the numbers are 
higher than in the European Union as whole. The high importance of the small and medium –
sized enterprises in the Slovak Republic is affirmed again. The area of the small and medium 
– sized enterprises in Slovakia was significantly influenced by the entrance into the European 
Union in 2004. The following facts are connected with the accession (Lesáková, 2006):

economy became more open,
implementation of the new tax system,
implementation of the more efficient administrative procedures,
harmonization of the Slovak and EU legislation,
orientation of the banks towards the financing of the SMEs (new loan products),
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loans with high interest rates for the SMEs.

Results

SMEs in Czech Republic

The position and the performance of the small and medium – sized enterprises is  little 
bit different in comparison to the Slovak Republic despite the fact that SMEs´ share within 
the all Czech economic entities is al ).

Recent Czech SME policy has been pragmatic, with strong emphasis on developing 
skills and innovation.

Despite this effort, there are areas of SME policy where action is needed and where 
Czech performance fails to keep up with the European average. According to the data from 
the year 2013, value added of SMEs in the Czech Republic was significantly lower than in 
2008, about 11 %.

Tab. 3 Analysis of SMEs in 2013, Czech Republic

Number of enterprises Value added
Czech Republic EU 28 Czech Republic EU 28

Number Proportion 
in %

Proportion 
in %

Billion 
Euro

Proportion
in %

Proportion 
in %

Micro -
enterprises

968 998 96, 1 92, 4 16 19, 8 21, 6

Small -
enterprises

31 850 3, 2 6, 4 12 14, 5 18, 2

Medium -
enterprises

6 273 0, 6 1, 0 16 19, 9 18, 3

SMEs 1 007 121 99,9 99, 8 45 54, 1 58, 1
Large 
enterprises

1 406 0, 1 0, 2 38 45, 9 41, 9

Sum 1 008 527 100,0 100,0 83 100,0 100, 0
Source: own preparation based on EUROPEAN COMMISSION, 2014.

As compared to Slovakia, it can be said, that the SMEs are also the pillar of the 
Czech economy on the one hand. On the other hand, as it can be seen from the table, value 
added (it´s proportion in EU) is substantially lower than in Slovakia. Numbers of enterprises 
are, naturally, higher. Czech Republic has almost two time higher population than Slovak 
Republic.
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Fig. 4 Number of SMEs in Czech Republic

Source: own preparation

Fig. 5   Employment in SMEs in Czech Republic

Source: own preparation based on PALÁT, 2013.
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Fig. 6   Value added of SMEs in Czech Republic

Source: own preparation.

The business environment of the small and medium – sized enterprises in the Czech 
Republic (NAKABAYASHI, LUNDBERG, 2013, EUROPEAN COMMISSION, 2014) is 
characterized by the following features:

high degree of openness of the economy,
harmonization of almost all the national legislation with the EU legislation,
overall complexity of the tax system, high administrative cost for the small businesses,
limited capital market,
lack of instruments for financing projects,
inflow of direct foreign investments,
lack of infrastructure to facilitate the transfer of research results into commercial use.
This subchapter provides the general information about the situation in the area of public 

contracts in the Czech Republic and Slovakia in 2013 (last available data from the countries) 
and also deals with the information from TED – tenders electronic daily – Supplement of the 
Official Journal of the EU.

Slovakia
Division of the enterprises (successful applicants) according to the size class within the 

public procurement in 2013 (EUROPEAN COMMISSION, 2014):
large enterprises – 12, 5 %,
medium enterprises – 25, 8 %,
small enterprises – 59, 9 %,
other business entities – 1, 8 %.

According to the type of public contracts, there were done:
above – limit public contracts - 1 348 procedures in the value of contracts 
€ 4 735, 157 million,
sub – limit public contracts - 2 992 procedures in the value of contracts 
€ 645, 885 million,
minor public contracts - 4 556 in the value of contracts € 470, 022 million.
Generally said, Slovakia’s performance in this policy area is quite better than the 

European Union average. Despite SMEs receiving a lower share of the value of public 
procurement contracts — 25 %, compared with 29 % in the EU (year 2013) – higher than 
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average proportion of them participated in public procurement procedures. This indicates that 
small firms are on low degree of success in winning public contracts. 
Slovak Republic does better than the EU as a whole in implementing a public electronic 
tender system, which is used more widely by businesses (PICKERNELL, KAY, PACKHAM, 
MILLER, 2011).

The evaluation of public contracts financed from the funds of the European Union: 3 
620 completed procedures in the contract value of € 3 106 144 million representing 40, 7 % 
of the total number of procedures and 53, 1 % of the total value of completed procedures. 
Compared to 2012, this represents an increase of 69, 2 % of the procedures and increase of 
103, 7 % of the value of contracts related to the projects financed from the EU funds.

As was written above, this subchapter deals also with the information from the TED -
Supplement of the Official Journal of the EU. From this database, there is available 
information that in the time, when there was done a research and statistics for the diploma 
thesis, (from March 1, 2015 to April 30, 2015), there are published 21 public procurements 
from all 15 business sectors according to CPV code.

The following statistics is connected with the business sector Computer and Related 
Services (CPV code) because this field of acting is interesting from this diploma thesis view 
(chosen sample for questionnaire survey). This business sector is divided to these 
subsectors (TED – tenders electronic daily, 2015):

CPV code 30000000 Office and computing machinery, equipment and supplies except 
furniture and software packages,
CPV code 48000000 - Software package and information systems,
CPV code 72000000 - IT services: consulting, software development, Internet and 
support.
In this area of functioning, there are 8 public procurements carried in TED.

Czech Republic
According to the type of public contracts, the following amounts of contracts were 

realized (EUROPEAN COMMISSION, 2014):
above – limit public contracts – 3 626 procedures in amount of 180 milliard CZK,
sub – limit public contracts – 11 524 procedures in amount of 59 milliard CZK,
minor public contracts – 1 180 procedures in amount of 11 milliard CZK.

It provides general information that Czech Republic was top-performing SBA area in 
2013 and saw rapid progress, although stakeholders expected more still. These results are 
quite possibly thanks to the Act on Public Procurement, which entered into force in April 2012 
with the goal of making the tendering process simpler and more transparent. Despite the 
good performance of the indicators, the new act often results strict and long procurement 
procedures. Participation in public procurement is almost twice as widespread among Czech 
businesses as among EU companies on average, and a significantly higher proportion of 
Czech companies use e-procurement facilities. Furthermore, a larger proportion of Czech 
SMEs succeed in winning public tenders than in the EU – in Czech Republic it was about 35 
% and in the EU 29 %. 

The evaluation of public contracts finance from the funds of the European Union: in 
the year 2013 there was seen an increase in terms of financing from EU funds compared to 
the year 2012 from 65 milliard CZK to 73 milliard CZK. The first place according to the 
financing of public contracts was taken by the own resources (54, 2 % of the contract value) 
and the EU funds were on the second position (29, 3 % of the contract value).

The following table shows the information about the public contracts in the area of 
ICT commodities. This information was chosen because the chosen sample for the 
questionnaire survey of the diploma thesis deals with the SMEs acting in this field. Similar 
information about the situation in Slovakia is not available.
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Tab. 4 Public contracts, ICT commodities in 2013

Public contracts – ICT Number of public 
contracts

Value in milliard
CZK

Supplies Programs packages 
and information 

systems

263 3, 4

Hardware and PC 
equipment

432 2, 5

Telecommunications 
equipment

147 1, 5

Services PC services 639 6, 6
Telecommunication 

services
154 1, 5

Other not specified ICT commodities 110 4, 2
Total 1 745 19, 6

Source: Own preparation based EUROPEAN COMMISSION, 2014.

From TED, there is available following information within the same time (March, 1, 2015 to 
April, 30, 2015):

there are published 107 public procurements within the all 15 business sectors;
according to the business sector Computer and Related Services based on the same 
CPV codes (30000000, 48000000 and 72000000) there are publicized 36 public 
procurements.

All the information is accessible from TED – tenders electronic daily (2015). Information 
about the numbers of companies included is more concretely not available (BOVIS, 2007).

Conclusions:

Despite the talk about strengthening the role of SMEs in the EU, it can be said that their 
role in the Czech Republic and in the Slovak Republic in the framework of public 
procurement is essential, given the fact that these suppliers offered mostly manufactured 
goods or provide services. For construction contracts in various regions can be monitored 
more impact large enterprises.
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Marketing and financial value of brand in the light  
of research 

Caputa Wiesława1  

 

Abstract:  
These days the product and the producer brand is the basic determinant of customer 

capital and company value. Brand power is connected with positive associations that allow 
the customer to identify the product. From the tenderer’s perspective, brand power is a 
derivative of the translation concerning positive customer associations, linked to the products 
offered, into their purchase behavior.  

A key objective of the article is to indicate the relations between the brand value in a 
marketing and financial dimension. In order to achieve such objective the hypothesis was 
stated about the existence of the relation of brand value perceived by the customer and its 
financial value, what was positively verified.   

The verification of hypothesis was based on the survey among the consumers 
conducted on a random sample of 800 Poles, the ranking of 80 most valuable Polish brands 
and the analysis of financial results of the selected capital groups. The analysis was 
performed using, among others: correlation analysis, Anova test, EVA measure and the 
author’s brand purchase attractiveness coefficient.  

Key words:  
Customer capital, company value, brand value, customer loyalty. 

Introduction  

The change of the competition landscape that the companies came to operate in at the 
turn of the century results in the changes of the structure of the competitive potential, in 
which the factors that directly affect the customer purchase behavior currently begin to 
achieve dominant significance. Those behaviors remain in direct relation with the value 
offered on the market by the company as subjectively perceived and evaluated by the 
customer.  

The value perceived by the customer (customer value) is the reflection of his/her 
preferences and priorities concerning: the attributes of the product itself, the process of its 
purchase as well as the experiences and expectations related to its use. Therefore, the 
evaluation of the product is done through the prism of the multidimensional advantages, 
which the customer ties with: purchasing, owning and utilization of the product. (Vogel, 
2006), (N. Piercy, 2003) and as a consequence the tasks which customer, in certain 
conditions, needs the product to fulfill. (Caputa, 2013) These tasks can be of functional 
character, focusing on the essence of the product (e.g. meeting the demand) and of 
emotional character, which most often is connected to personal tasks (a sense of 
achievement) or social ones (distinction in the eyes of others).  (Ulwick, 2009). As a result 
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the customer value is a sum of the benefits stemming from purchasing and utilizing the 
product that the customer is willing to pay for 

.(Kotler, 1994). 

Along with the intensifying problems connected with the diversification of more and more 
similar market offers and a decreasing significance of the price as the only element 
distinguishing the product, the importance of the factors that allow the company to influence 
the customer in such a way so that their purchase decisions were to an increasingly larger 
extent under the influence of the emotional evaluation. Such possibilities are created by 
building a strong brand, which roots the company and its offer in the customer’s “heart” 
making him/her immune to the competitors’ actions. However, the question remains, to what 
degree the strong and positive associations related to the perception of the brand by the 
customer translate into such purchase behaviors that protect not only the stability of the 
company relationship with the customer but also the retention and increase of its value. This 
problem can be reduced to the question whether the brand power evaluated on the basis of 
marketing indicators translates into the value of financial indicators? As a result the key 
objective of the article is to indicate the relations between the brand value from the marketing 
and financial perspective. In order to meet the stated goal a hypothesis was stated about the 
existence of correlation relation between the presented values. 

The verification of the hypothesis was based on customer survey conducted on a 
randomly chosen sample of 800 Poles drinking beer and the economic results of three 
leading brewing companies, the combined market share of which exceeds 80%: Żywiec 
Group owned by Heineken, Kompania Piwowarska owned by SaabMiller or the Carlsberg 
Polska group. The analysis of the data coming from the research was based on an author 
method, that is the brand attractiveness indicator (BAI), the construction of which referred to 
the indicator of association centrality by J.J. Smith. (Keller,1998)   In the analysis of the 
market value, the “Ranking of 80 most valuable Polish brands”. (Rankingmarek) was utilized, 
together with such indicators as: brand awareness, the perceived value and brand quality, 
loyalty towards the brand or brand prestige. Based on this the correlation analysis was 
performed between the value of the brands listed in the aforementioned ranking in the 
financial and marketing dimensions. 

The selection of the market and manufacturers was not random. The beer market in 
Poland is a very competitive market, even though for many years it has been dominated by 
the three main brewing companies, the combined market share of which exceeds 80%. The 
number of smaller manufacturers is rising on a yearly basis. For the leaders, who have 
significant manufacturing powers at their disposal, it means that it is necessary to focus the 
actions on creating strong brands, which will strengthen the relationship with the present 
customers and at the same time will guide the choice of present and new consumers towards 
the products offered by the manufacturers. (Caputa 2015a, pp. 181-191).  

  
 

1.The brand in the process of creating customer capital and company value  

 

The capital supply for the company is impossible without the customer, what from the 
perspective of the company means the necessity of creating customer capital. This capital 
remains in the correlation relation with the customer value, reflected in the sum of net cash 
flow that in result of creating and retaining the customer relationship are generated by the 
company in the period of servicing the customer. (Caputa 2015b) In consequence, its 
acquisition is equivalent to the need for solving the multidimensional problem of the customer 
systematically. 

Customer value is inseparably tied to the three-leveled concept of product in which, next 
to the basic product, we distinguish a real product which is enriched with the elements that 
determine the strength of perceiving the product and augmented product enriched with 
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additional advantages, increasing its attractiveness and distinguishing it from other, similar 
products offered on the market.(fig. 1.). 
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 Fig. 1.  Three-leveled product concept and customer value, Source: W. Caputa, Kapitał 
klienta w budowaniu wartości przedsiębiorstwa, CeDeWu Publishing, Warsaw 2015, p. 78 

 

As it results from figure 1, more and more often the brand determines the strength of the 
product perception, its attractiveness and, therefore, the degree to which it is desired. By 
accepting the three-leveled product concept, the brand cannot be treated only as an 
identifier, which is linked to the tangible elements of marketing communication, such as: logo, 
slogan, melody or advertisement. The brand may have a different image and thus, it may 
refer both to the characteristics of the products as well as to users’ experiences and 
aspirations. (Doyle, 2003) In effect, brand is a promise, quintessence of all attributes, 
advantages, convictions and values, which diversify, reduce the complexity and simplify the 
decision making process, due to the entirety of the perception of the product and company, 
the effect of summing past experiences, associations and expectations for the future. (Dunn, 
Davis, 2004),  Accordingly, as stated by Ph. Kotler and W. Pfoertsch, the process of building 
the brand image “is a type of a diary reflecting the creation of the soul of the corporation and 
passing the information about it both inside as well as outside the firm”. ( Kotler, Pfoertsch, 
2008).   The potential of this “diary”, and therefore the force that brand influences with on the 
customer and other stakeholders of the enterprises determines its value. This value is 
identified by, among others, pointing out the key carriers of brand value, such as e.g.: 
perceived brand quality, name awareness, associations with the brand or loyalty towards the 
brand (Kotler, Pfoertsch, 2008),  or the criteria for evaluating the brand power. (Macinkowska 
2000). The sources of brand power are most commonly sought in: 

·  brand awareness, that is the abilities of the potential customer to recognize 
the brand or to recall that it belongs to a certain category of products. (Aaker, 1991) 
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· brand image, reflecting its significance for the purchaser and the strength of 
advantages and the uniqueness of associations that create this image, 

· and loyalty towards the brand, most often being the effect of creating the 
brand awareness and image. (Kall, Kłeczek, Sagan, 2006) 

From the perspective of meeting the enterprise’s goals, the most important thing is 
whether the unique, positive and permanent associations, which distinguish the given brand 
from the others are reflected in such purchase behavior of the customer, which result not 
only in the purchase of the products but also: the possibility of receiving higher prices, 
creating a loyal customer resource, releasing the economies of scale, strengthening the 
market entry barriers for the potential competitors or increasing the tendency to purchase 
new products appearing on the market under the company brand. Achieving those effects by 
influencing the value of generated revenues, costs borne and the demand for capital, should 
translate into the market perception of the company resources and its value at the same 
time. 

Consequently, we may talk about brand equity, describing the brand value through a 
prism of primary factors determining future cash flow and of the effects of their influence. 
Taking into account the definition of brand equity by P. Feldwick (Feldwick, 1996) these 
effects may be described in three dimensions: 

· economic (Brand Equity), in which brand is an element of company 
assets that a separate item in the balance sheet was reserved for. At the same 
time brand is subject to balance sheet pricing, which may be made based on: the 
cost of its purchase or restitution of the value of generated revenues or incomes 
or also of decreasing the risk of marketing investment. (Irmscher, 1993)  It is a 
financial approach in which brand equity in the English language is most often 
expressed as Brand Value,  

· relational, treating brand equity as a measure of strength of customer 
attachment to the brand. In this context brand equity is associated with customer 
loyalty and brand power,  

· associative, in which brand equity is linked to the description of 
customer associations and imaginations about the brand. In this situation we talk 
about brand image most often. 

Undoubtedly, brand equity may be connected with brand potential to generate future 
benefits. Such benefits may be of financial and non-financial character. Therefore, the use of 
relational and associative description of brand equity, inseparably related to such 
characteristics as: customer loyalty, brand power, brand quality perceived or brand image, 
may be considered as brand value in a marketing depiction. However, net value of cash flow 
that “… is connected with the brand name and symbol that we add (or deduct) to a product or 
service.” (Aaker, Joachimsthaler, 2000)   , translates into the brand value in a financial 
approach, where the subject of valuation are additional benefits that the company may 
achieve thanks to branding its products. (Urbanek, 2008)   . 

Taking into account the fact that the brand value perceived by the customer, next to the 
offer and customer relationship value, is a key element of customer value, and a component 
of customer equity at the same time, also of the existence of correlation relation between the 
value for the customer and the customer value determined from a perspective of company 
goals achievement (Caputa 2015, p. 159), then the marketing and financial brand value may 
be interpreted as an integral entirety. This fully confirms the hypothesis of the work stated. 

 
2.Brand power and purchase decisions of beer consumers in Poland 

As it results from the previous considerations, brand value in a marketing approach 
remains in a relation with brand power that is determined by three key factors: brand 
awareness, brand image and customer loyalty. 

Brand awareness, finding its reflection in the ability of a potential customer to recognize 
the brand or to recall that it belongs to the particular product category, (Aaker, Managing 1991)    
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is formed by both, communication activities aimed directly at consumers, as well as customer 
experience who use the given brandm (Kall, Kłeczek,Sagan, 2006)  A sum of these 
experiences is a derivative of a number of customer contacts with the brand during its 
utilization. When adopting the beer market as a research object, it is not difficult to determine 
that the beer producers, both domestic and foreign ones, devote a great part of their financial 
resources to communication activities, directed at creating brand awareness. Nevertheless, 
the question arises whether such activities translate into capital supply for the company. 

In order to provide the answer to the question above, one may recall the results of 
survey mentioned in the introduction, in which the customers indicate three most often 
bought (drunk) beer brands and were asked to recall their brands. Such approach enabled 
the estimation of customer ability to recall a particular brand and what follows it, the 
measurement of brand awareness, which in this case remains in relation with the customer 
purchase decisions. (Keller, 1998) Thus, it may be assumed that awareness estimated in this 
way translates into the value of cash flow generated.       

 The respondents had a possibility to indicate the three most often consumed beer 
brands and they indicated over 60 different brands, offered by both domestic and foreign 
producers, that were subject to classification. It allowed determining the tenderer and beer 
segmentation used most often by beer producers that include, among others, price, taste 
properties, brand range and origin. The distribution of respondents answers involving the 
aforementioned segmentation is presented in table 1.  

 

Table.1 Beer brands preferred by the respondents 
TENDERER  beer segment 

Premium 
International  

Premium 
Lux 

Premium  
 
 

Econo- 
mical 
 

Regional 
 

Flavored 
 

TOTAL 

Kompania 
Piwowarska 

11 185 160 47 1 49 453 

Share of the 
group (in %) 

0.9 15.2 13.1 3.8 0.1 4 37.1 

Accumulated 
share (in %) 

0.9 16.1 29.2 33 33.1 37.1  

Żywiec Group 104 151 78 22 9 0 364 
Share of the 
group (in %) 

8.5 12.4 6.5 1.8 0.7 0 29.9 

Accumulated 
share (in %) 

8.5 20.9 27.3 29.1 29.9   

Carlsberg 
Polska 

41 0 24 21 30 12 128 

Share of the 
group (in %) 

3.5 0 2 1.5 2.5 1 10.5 

Accumulated 
share (in %) 

3.5  5.4 6.9 9.4 10.5  

Others 15    52  67 
Share of the 
group (in %) 

1.2    4.3  5.5 

Accumulated 
share (in %) 

1.2    5.5   

Source: own work 
 
A percentage of indications referring to beer produced or distributed by the leading beer 

producers in Poland remains in a relation with their share in the domestic beer market. 
Kompania Piwowarska is an unquestionable leader of this market. Its market share 
exceeded 35% in the period of conducting the survey. 
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The domination of Żywiec Group, that is the second leader in terms of market share 
(30%) and brand choice of beer producer, is observed in the Premium International segment. 
It is a segment of the most expensive beer, imported or license-produced. A bit different 
distribution of answers may be noticed in Carlsberg Polska group, its market share increases 
year by year (17%). When taking the number of indications into account, this producer 
dominates in the segment of regional beer. Its share in the segment of economical beer is 
also significant. 

The distribution of answers presented in table 1 allows capturing the factors 
characterizing the market offer structure concerning the range of products for the leading 
beer producers. Kompania Piwowarska and Żywiec Group have a wide range of products of 
recognizable brands at their disposal, however, the former producer puts emphasis on the 
production and sales of the following brands: domestic, relatively cheap, fulfilling the 
expectations of a wide range of recipients. However, Żywiec Group concentrates on the 
sales of foreign beer and more expensive domestic brands, systematically implementing new 
products at the same time. In the period of conducting the research, in this group’s offer the 
flavored beer of lower alcohol contents as well as products of economical segment were 
clearly lacking. In contrary, Carlsberg Polska gains a particularly strong position in the 
segment of regional and economical beer, what provides a possibility to gain the largest 
group of consumers when considering the unfavorable changes of social-economic situation 
in a great part of Polish households and increasing interest in ecological products. 
Consequently, the research results presented prove the existence of relation between the 
brand awareness and market share of the tenderer, what does not necessarily translates into 
the value of cash flow generated. 

As it was mentioned before, the respondents had a possibility to point out three most 
often consumed beer brands. Thus, it may be assumed that the sequence of indications 
remains in a relation with the purchase frequency, what may create a base of consumer 
experiences connected with the use of the particular brand. According to the indicator of 
association centrality developed by J.J. Smith, it was assumed that the brand power is a 
derivative of both frequency and number of indications. After assigning the ranks to the last 
of the aforementioned parameters that correspond to the reverse of the number of 
indications (that is the first indicated brand – rank 3, the second one – 2, the third – 1), the 
brand purchase attractiveness index (BAI) was calculated: 

 

   ∑x1 * 3 +   ∑ x2 * 2   +  ∑ x3 *1 
   ------------------------------------------------- 
                                 ∑ n               
 BAI = ------------------------------------------------------------  
            ∑ N 
 
 
where: 

x1 x2 x3  - number of indications in order, 

∑ n1.. – number of indications of the given product, 

∑ N – number of all indications, 

1,2, 3 – ranks corresponding to the reverse of indications sequence. 

 

The results obtained are presented in table 2. 
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Table. 2 Most often indicated brands with the inclusion of BAI coefficient 

 
BRAND 

Number of 
indications 

TOTAL 

Average brand 
estimate with the 

inclusion of the 
number of 
indications 

 

Average brand 
estimate with the 

inclusion of the 
total number of 

indications 
BAI 1 2 3 

LECH 
 

114 36 27 177 2.491525 0.436202 
TYSKIE 100 32 28 160 2.45 0.387735 
ŻYWIEC 99 24 13 136 2.632353 0.354105 
WARKA 48 18 12 78 2.461538 0.189911 
HEINEKEN 32 16 7 55 2.454545 0.133531 
ŻUBR 26 11 6 43 2.465116 0.104847 
CARLSBERG 13 14 14 41 1.97561 0.080119 
DESPERADOS 21 11 8 40 2.325 0.091988 
REDDS 27 6 6 39 2.538462 0.097923 
KASZTELAN 10 8 9 27 2.037037 0.054402 
TATRA 11 4 7 22 2.181818 0.047478 
OKOCIM 7 10 5 22 2.090909 0.0455 
HARNAŚ 9 8 4 21 2.238095 0.046489 
WARKA 
STRONG 9 4 2 15 2.466667 0.036597 
KARMI 8 3 1 12 2.583333 0.030663 
ŁOMŻA 6 3 1 10 2.5 0.024728 
GINGERS 7 3  10 2.7 0.026706 
PERŁA 4 2 2 8 2.25 0.017804 
PAULANER 2 3 3 8 1.875 0.014837 
CIECHANÓW 5 3 1 8 2.75 0.021761 
OTHERS 35 22 22 79 2.06 0.169139 

Source: own work 
 

Although the products offered by the market leaders are indicated most often, it is worth 
paying attention to the average estimate of the brands offered by the examined producers, 
including the order of indications as well as BAI for the brands offered by them (figure 2). 
  

 
Fig. 2 Average results and BAI for the brands mentioned by the respondents 

(domestic brands)  Source: own work 
 
In this case, the highest average was definitely achieved by the brands offered by the 

other beer producers. These are mostly the brands of regional scope, what explains a low 
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level of BAI. The average estimate for these brands is close to the average of brands offered 
by Żywiec Group. Nevertheless, these have a much higher BAI. Therefore, these are brands 
known and most often consumed, what stems from their high quality perceived as well as 
from their common availability. When including the aforementioned ratio, the brands offered 
by Żywiec Group are replaced by the offer of Kompania Piwowarska. This means that the 
number of their indications does not translate into the consumer purchase behavior. So these 
are the brands known and valued but despite this fact they are not as often purchased as the 
brands of Kompania Piwowarska. This may signify that brand awareness does not have to 
translate into the actual customer purchase behavior nor into the capital supply for the 
company. 

When analyzing brand power the attention should be paid to brand image that describes 
not only its significance for the buyer but also the exceptionality of associations, what may be 
linked to buyer confidence, desire and in consequence, brand reputation. In an indirect way a 
question in the survey referred to this issue, in which the respondents were supposed to 
make a decision about the shares (stock) purchase in one of the examined capital groups 
and explain which of the variables provided in the question affected their choice.  

The purchase of Żywiec Groups’s shares (stock) was of especially high interest for the 
consumers, what was indicated by every other interviewee (50.97%). Almost 30% of the 
respondents declared the purchase of Kompania Piwowarska’s shares (29.17%). The 
willingness to invest in Carlsberg Polska group was only declared by every fifth respondent 
(18.75%) and 1.11% of those examined pointed out that they were willing to buy shares in 
the remaining brewing companies. As it stems from the above, although Kompania 
Piwowarska has possessed the greatest market share in the domestic beer market for years, 
it is characterized by a much lower interest of consumers as a subject being able to multiply 
its equity.  

Żywiec Group in its name relates to: domestic, well-known and at the same time renown 
beer market, which was and still is the producer brand. Therefore, the product brand 
perceived is translated into the producer brand perceived. In case of Kompania Piwowarska 
or Carlsberg Polska there is no such a clear relation. In consequence, the consumer recalling 
the given brand knows it from either a communication message and/or from experience. Both 
the message and experience are usually based on the product brand, not the producer’s. 
The justification of this statement confirms the ranking of the most valuable Polish brands 
(table 3). 

As it stems from table 3, “Żywiec” brand, as the first one among the beer brands offered 
on the Polish market, in the analyzed period remained in the group of 80 most prestigious 
brands as well as of the highest quality perceived. In this brand a special power is embedded 
that may translate into a higher customer tolerance to accept a relatively higher price. 
Consequently, this group gains a possibility to generate additional befits from the product. 
However, it is not difficult to notice that the estimates of the indicated parameters fall in the 
examined years. This means that in the consumer’s opinion, this brand to a lesser extent 
differs from the other ones offered on the market. At the same time, taking into account the 
value perceived of the aforementioned brand, which comes to a general assessment of 
product use, gives way for “Żubr” brand. According to the consumers, the latter brand has a 
better relative price in relation to the quality offered, what allows it to stay in the ranking in the 
whole analyzed period.   

In a set of 100 most valuable Polish brands, beside the products offered by the leaders 
of this market, also other products were found, offered by smaller producers. (Rankingmarek) 
Thus it is worth paying attention to the differentiation of such ratios as: power, strength, 
prestige, value perceived or brand awareness among the capital groups under research (fig. 
2).  
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Table. 3 Ranking of 80 most valuable Polish beer brands in the years 2008-2011 
 Producer brand 2008 2009 2011 
Ranking of preference (0-15) KP TYSKIE 4.2 4.65 4.2 
 KP LECH 3.3 3.15 3.75 
 ŻG ŻYWIEC 4.8 3.15 3.75 
 ŻG WARKA 3.15 3 - 
Prestige ranking (0-20) ŻG ŻYWIEC 17.85 16.8 16.85 
 KP TYCHY 17.0 - - 
Quality perceived (0-20) ŻG ŻYWIEC 17.2 16.3 16.35 
 KP TYCHY 16.2 - - 
Value perceived (0-5) KP ŻUBR 3.85 3.43 3.4 
 KP TYSKIE 3.42 - - 
Brand awareness (0-3) ŻG ŻYWIEC 2.39 2.43 2.33 
 KP TYSKIE 2.43 2.37 2.27 
 KP LECH 2.22 2.07 2.27 
 KP ŻUBR 2.0 - - 
 KP WARKA 1.91 - - 
Brand priority / Spontaneous 
remembrance * (0-3) 

ŻG ŻYWIEC 0.66 0.66 0.39* 

 KP TYSKIE 0.51 0.51 0.39* 

 KP LECH 0.42 0.42 0.57* 

Source: own work based on: www.rankingmarek.pl/?id=rs_2008_szczegolowy, accessed: 
24.02.2012 

   
The changes of the average value of such ratios as: power, value perceived, quality 

perceived or brand awareness presented in figure 2, clearly indicate a rising significance of 
the brands offered by smaller producers. Although their power is lower than the ones offered 
by the market leaders, their value in use, finding its reflection in the value perceived of the 
offered brands, is increasing period by period, and we may even talk about their equality in 
the last period. 

The third factor determining brand power is customer loyalty, which manifests in, among 
others: purchase recurrence, satisfaction and good marks given for the brand, confidence in 
the brand or reluctance to change the brand. In result, it is assumed that the more reactions 
of such type may be seen in the customer behavior, the higher loyalty he has.(Wrzosek, 
2005) 

The survey results show that most of the interviewees sees themselves as loyal 
customers (over 70%), even though they interpret loyalty in a various way. An absolute 
loyalty towards the beer brand indicated was declared by every fifth respondent. Over a half 
of the population, considering themselves as loyal customer, indicated at the same time that 
from time to time they drink other brands. However, the others choose the brand depending 
on the particular circumstances, and over 50% of them, despite declared loyalty, accept a 
possibility of an alternative choice. In consequence, it may be expected that the actual 
customer loyalty, translating into repeatability of purchase of a given brand, will weaken in 
future. 
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Fig. 3 Average ratios of brand assessment offered by the distinguished producers 

– customer perspective. Source: own work based on: www.rankingmarek.pl, years 2007-
2011, accessed: 14.12.2012 

 
When relating to the results of the ranking above it is worth paying attention to the fact 

that in the analyzed period two beer brands, that is: “Żywiec” in 2008 and “Tyskie” in 2009, 
were placed in the group of 80 brands of the highest loyalty ratio.(Rankingmarek) It means 
that the consumer pointed these brands as the products that will be purchased in future. 
Therefore, it may be assumed that the leaders of this market may create a loyal customer 
group. It is worth emphasizing that none of these brands appears in the ranking of reference 
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rate, what in a connection with a decreasing brands power offered by the market leaders and 
with a rising awareness, prestige, quality perceived and brand value offered by the remaining 
producers, means that the customer has a greater possibility of selection among the 
comparable (in his opinion) brands, furthermore, s/he more and more often searches for the 
non-standard products. In result, in future one may expect a considerable decrease of his/her 
loyalty.  

 

3.Correlation analysis between the marketing and financial indicators of brand value 

 

Each company creating its value has to pay attention whether: the permanent, positive 
and unique associations connected with the product brands as well as customer loyalty 
declared translate into his/her actual purchase behavior. A lack of such relation means a loss 
of capital supply, what in a long term prevents from its continuation and development. 

In the ranking of most valuable (in a financial approach) Polish brands there are the 
products offered by the examined companies and these are mostly the same brands which 
were previously analyzed in the context of their marketing value (table 4)  

Table. 4 The value of most valuable Polish beer brands in million PLN 

 

PRODUCER BRAND 2006 2007 2008 2009 2010 2011 

KP TYSKIE 893.7 744.6 767.2 908.4 924.4 785 

KP ŻUBR 240.5 479.3 416.1 655.2 684.3 573.3 

KP LECH 345.2 316 356.4 438.1 457.3 382 

KP DĘBOWE MOC. 120.6 131.7 135.1 167.3 167.4 111 

KP REDDS 0 63.3 86.3 108.7 121 106.2 

ŻG ŻYWIEC 280 422.5 458.1 493.3 490.7 381 

ŻG WARKA 285.7 410.5 464.6 293.6 277.1 230.8 

ŻG TATRA 256.2 341 343.6 380.5 367.7 324.8 

ŻG KRÓLEWSKIE 14.1 20.6 24.2 34.4 39.9 43.3 

C OKOCIM 100.5 109.4 115 134.6 117.1 129.1 

C HARNAŚ 66.6 99 111.9 118 145.6 170.8 

C KASZTELAN 21.4 51.6 75.6 63.7 54.4 81.2 

OTHERS PERŁA 31.6 34.4 35.8 44.8 30.5 33.9 

OTHERS  ŁOMŻA 19.3 24.9 23.6 27.8 26.2 31.8 

 

KP- Kompania Piwowarska:      ŻG – Żywiec Group             C – Carlsberg Polska 

 

Source: own work based on http://www.rankingmarek.pl (accessed: 14.12. 2012) 

 

This observation suggests the existence of correlation relations, what is also confirmed 
by the correlation analysis. Its results are presented in table 5. 

The correlation indicators between the brand value in a financial dimension and the 
selected assessment indicators of brand value in a marketing dimension exceed 0.7 in each 
case. Therefore, we deal with a significant correlation between the examined variables. 
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Table. 5 Correlation between brand value assessment in a financial and marketing 
dimension with the inclusion of the selected tenderers 

 

 BRAND VALUE – MARKETING DIMENSION 

BRAND VALUE –  

FINANCIAL 
DIMENSION  

Brand 
power 

Value 
perceived 

Brand 
prestige 

Quality 
perceived  

Brand 
awareness 

Total  0.8177 

p=0.000 

0.7445 

p=0.000 

0.7449 

p=0.000 

0.7631 

p=0.000 

0.8012 

p=0.000 

Kompania 
Piwowarska 

0.8414 
p=0.000 

0.8072 
p=0.000 

0.7802 
p=0.000 

0.8010 
p=0.000 

0.8814 
p=0.000 

Żywiec Group 0.8299 
p=0.000 

0.6146 

p=0.004 

0.8357 
p=0.000 

0.8369 
p=0.000 

0.9010 
p=0.000 

Carlsberg Polska 0.8042 

p=0.000 

0.6013 

p=0.006 

0.7088 

p=0.001 

0.6936 

p=0.001 

0.8511 
p=0.000 

Source: own work 

 

However, it does not mean that for all beer producers these indicators are the same. 
Only in the case of relation among the brand power, brand awareness and brand value we 
may talk about a similar correlation. In the case of other indicators the strength of the 
correlation relation is varied. We may pay attention to low correlation coefficients, in 
comparison with other producers, among prestige, brand value perceived and its financial 
value in case of Carlsberg Polska as well as there is a much lower correlation relation among 
the brand value perceived by the customer offered by that producer and by Żywiec Group 
and their financial value. This is confirmed by earlier observations as Żywiec Group bases its 
brand power on prestige and high quality, concentrating on gaining the customers for whom 
price is not a key determinant of purchase behavior. Carlsberg group on the other hand 
grounds on the products of the quality accepted by the customer and offers the products of 
relatively low prices.  

In case of Kompania Piwowarska the power of correlation relation is similar regardless of 
configuration and fluctuates from 0.78 when taking brand prestige into account to 0.88 for 
brand awareness. This producer addresses the offer to the similar customer as Żywiec 
Group, nevertheless, the range of products offered and of more powerful created brands is 
wider. At the same time, the strength of correlation relation among the quality perceived, 
brand prestige and its financial value is lower than in case of Żywiec Group. Taking into 
account the results of research it may be stated that Kompania Piwowarska, when creating 
its brand, does not concentrate to a lesser extent on prestige building, which in the conditions 
of crisis may interfere with gaining customers, but on a high value perceived and brand 
awareness, what makes the brand friendly for many customer segments. 

The financial aspects of the strategy adopted may be expressed using EVA ratio – 
economic value added2(table 6).  

 

 

 

                                                           
2 Considering a limited data availability, when calculating EVA its “basic” formula was used, adopting 
not amended values of operational income and capital engaged. The calculation of the cost of debt 
capital was based on the average margin and WIBOR 1M indicator. Furthermore, the calculation of the 
cost of equity was based on CAPM model. β was determined depending on the quotation changes for 
the stock of Żywiec Group and this was adopted for other subjects. 
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Table.  6  Economic value added in the years 2006-2012 ( in million PLN) 

 2007 2008 2009 2010 2011 2012 

Żywiec Group 
441 981 

369 
079   

302 839   
325 
704   

236 
279   

302 
831  

Carlsberg 
Polska  

6 1334 27 135   31 104 33 254   9 399   17 208   

Kompania 
Piwowarska  

642 380  
725 
310   

698 394  
680 
678   

355 
505  

323 
347   

                     Source: own work based on financial reports 

 

As it results from the table, the highest value added is generated by the subjects whose 

strength of the correlation relation between the marketing and financial brand value was the 

highest.  

Conclusions:  
The research results presented clearly indicate that the brand, being a specific “diary” 

read by both the company and its customers, is such an information source which is able to 
determine the customer purchase behavior and create the customer capital at the same time. 
Its value translates into company value. For the company the brand equity, that is the 
potential embedded in the brand, may be analyzed from a perspective of brand influence on 
customer behavior and attitudes and on the financial effects of their impact. Therefore, we 
may talk about the marketing and financial brand value. 

The marketing brand value is connected with brand power, which is most often searched 
in: brand awareness and image as well as, being brand effect, customer loyalty towards the 
brand. However, the financial brand value is strongly connected with the cash flow value that 
the company may generate based on the selected component of customer capital. 

The considerations presented in the work proved the existence of correlation relations 
between the brand value in a financial and marketing approach, what positively verifies the 
hypothesis stated. Nevertheless, the degree of correlation between the particular brand 
power factors with the financial effects obtained was varied. In case of the companies 
addressing their products to the customers of low income potential, brand awareness is the 
strongest correlated factor. Furthermore, brand prestige perceived by the customer and high 
quality interact the most in case of the companies that adjust their product structure to the 
needs of the customers of high income potential. The increase of correlation degree of 
marketing indicators of brand value with its financial value translates positively into the 
increase of internal company value (EVA). This should incline the companies to take action 
aimed at the creation of strong brands, however, the emphasis on the development of 
individual sources of brand power must remain in a relation with the conditions that the 
exchange takes place in and with the company operation strategy adopted. 
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Global development education as a tool for professional 
development at faculties of economics

Tímea 1

Abstract:

The paper accents the need to develop new global skills for today's global labor market in the 
context of the demands of modern society. Today’s and tomorrow’s demands for a highly 
skilled workforce for the Global economy are new and demanding challenges for the teacher 
and training community. New skills and competencies are needed for the success of 
professionals in economy and business. Those skills should be a component part of their 
education. Development of global skills is emphasized in the context of the current approach
of global development education (GDE) in educational practice. The concept of GDE is 
described according to national legislation in Slovakia. Schools are among the key actors in 
the implementation of the National Strategy for GDE. Implementation of GDE to the 
educational process in schools is important from the aspect of the new principles of 
education, which are included in The Manifesto of the Government of the Slovak Republic
2010-2014.  Aims of GDE is to prepare young people for life in today's interconnected,
rapidly changing world, to lead them to democracy, and especially helping them to adapt to 
new conditions. GDE supports the linkage of the education market to the labor market, which 
is one of the priorities of external and internal transformation of schools, educational 
institutions and education at all. This task is also highly important for universities, especially 
since the colleges and universities have to prepare highly qualified specialists for the 
operation of the new, knowledge-based society and greatly contribute to democratic 
development, scientific and technological progress, economic growth and social welfare,
increasing employment, etc. In the study is described the theoretical background of the 
approach and the qualitative methodology that is used to describe the state and 
implementation of this approach at Slovak universities. Contribution describes the current 
state of implementation of the GDE in higher education in Slovakia and briefly describes an 
example of GDE implementation at the Faculty of Economics and Management of Slovak
University of Agriculture. Project of implementation of GDE at economical faculties resulted 
in the creation of several textbooks, analytical studies and suggestions for teaching methods,
which could be helpful in global education practice. Education in the GDE topics increases
the qualifications of future experts in different social science disciplines, helping them to
apply for the labor market, and also to be successful in the global economy, not only in 
various international institutions in developed countries and developing countries. In addition,
knowledge of GDE themes develop students' abilities, skills, attitudes and values that enable 
them to understand the global challenges in a changing global economy. The scope of the 
changes taking place in the national and the world economy is in fact much broader as they 
affect social and cultural, technological, environmental and other conditions.

Key words:
higher education, global skills, global development education, university teacher, 
methodology, educational process 

                                                           
1 Slovak University of Agriculture in Nitra, Slovak Republic; timea.zatkova@uniag.sk
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Introduction

The day-to-day lives of average citizens around the world are influenced by the 
burgeoning international connections and increasing globalization. There is a need to 
develop new global skills for today's global labor market in the context of the demands of 
modern society. Evidence of globalization characterize our planet such as rapid 
developments in systems of communication and transportation; we can see the change from 
local, regional, and national economies into a global economy; there are an increasing 
number of corporations and jobs with international connections; political changes across the 
world and increased interaction among governments require understanding of others‚ 
traditions and cultures and this is central to cooperative problem solving; interdependent 
global economy and internationalization of economies is a reality; there are obvious changes 
in land use and the impact of human activity upon the planet’s ecosystem and the constraints 
on human activity imposed by limits of the system. It can be said that besides the problems 
there are also benefits related to globalization. Reflection of the contemporary social needs 
can be seen in the current trend and approach of Global Development Education (GDE), 
which is gradually being emphasized also in higher education. As states Mravcova the world 
is globalizing and its interconnectedness increasingly enables to hint on inequalities, or even 
on the chasmal differences between the developed and developing countries. With the 
progressing development these differences have been increasing, but most of the population 
does not have any information about it. But the world is interconnected and what happens in 
one of its parts often affects the rest of it today. Therefore, it is very important that individual 
citizens will be globally educated, and so that they will be able to see the problems that 
increasingly grow in the world and also their causes and consequences. (Mravcová, 2015)
The problem is obviously connected with the economic focused schools that educate future 
economic experts, who will actively operate on the new global market in the future.

GDE begins to be promoted at the universities in Slovakia mainly thanks to 
cooperation with non-governmental sector. Besides the term of Global Education, it can be 
also found in literature terminology like: International Education, education for global 
citizenship, multicultural and intercultural education, global development education, 
development education. Although there are some differences in their meaning, we can 
understand them as synonyms. These issues have already been implemented into the 
educational process in many countries before the intensive actions developed through the 
various international organizations. The most important are: United Nations and its Millenium 
development goals (see United Nations Development Programme), Council of Europe and 
the Maastricht global education declaration was adopted (see Silva et al., 2012) and 
European Union with Declaration on developing education and active global citizenship (see 
European Parliament) Concept of GDE is based on several documents at the international 
and national levels, which are reflected in the adoption of the Slovak National Strategy for 
Global Education for the period 2012-2016.

The Maastricht Global Education Declaration (2002) states that: Global education is 
education that opens people’s eyes and minds to the realities of the globalized world and 
awakens them to bring about a world of greater justice, equity and Human Rights for all. 
Global education is understood to encompass Development Education, Human Rights 
Education, Education for Sustainability, Education for Peace and Conflict Prevention and 
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Intercultural Education; being the global dimension of Education for Citizenship. (Maastricht 
Global Education Declaration, 2002)

Global education according to the key document in the Slovak Republic - National 
Strategy for Global Education for the period 2012 - 2016 (Národná stratégia, 2012, p. 1) is 
defined as follows: 

„GE is education, which emphasizes global learning context. Through it, there is 
increasing awareness of global issues which concern every individual to develop their critical 
thinking on these topics and deeper understanding of areas and topics which concern the 
whole world. Themes of global education provide space for individual change of attitudes and 
strengthening the awareness of one's role in the world. It motivates people to take 
responsibility and educate towards developing a more active global citizen values.”

It is an educational approach that leads to a deeper understanding of diversity and 
inequality in the world, the cause of their existence and options to solve the problems 
associated with them. It encourages all interested, regardless of age, to consider questions 
such as poverty, and their connection with everyday life. 

Basic issues, which imply subtopics, are according to the National strategy as follows 
(Národná stratégia 2012): 1.Globalization and interconnectedness 2. Global problems and 
Development Aid 3. Multiculturalism 4. The environment with respect to the global aspects 5. 
Human rights

The development education highlights the local-global connections and how we need 
to think globally when acting locally. It’s about the issues such as globalization, climate 
change, food security, poverty, human rights, health, education, gender, inequality and 
empowerment.

Schools are among the key actors in the implementation of the National Strategy for
GDE (Národná stratégia, 2012). Implementation of GDE to the educational process in 
schools is important from the aspect of the new principles of education, which are included in
The Manifesto of the Government of the Slovak Republic 2010-2014. The aim of GDE is to 
prepare young people for life in todays interconnected, rapidly changing world, to lead them 
to democracy, and especially helping them to adapt to new conditions. GDE supports linkage 
of education market to the labor market, which is one of the priorities of external and internal 
transformation of schools, educational institutions and education at all. This task is also
highly important for universities, especially since the colleges and universities have to 
prepare highly qualified specialists for the operation of the new, knowledge-based society
and greatly contribute to democratic development, scientific and technological progress,
economic growth and social welfare, increasing employment, etc.

Based on the requirements of global education the school should on the one hand lead to the 
development of a global "whole person" and on the other, to understand the global nature of 
the world and place of the students in it. Y. Bertrand (1998, p. 227) states that "the best" 
theory of education is that which supports the learners´ acquisition of professional knowledge
based on understanding of ecological, social and cultural problems. According to him, the 
role of today's students is to transform the society in terms of other values than the
competition, segregation, racism etc. According to the above mentioned, the present school
and higher education should lie on "new" educational strategies that will adequately address
global problems of the planet.
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In accordance with J. Skalková education prepares a man to take over and further 
develop civilization results, to critically look at their possible negative effects, to anticipate 
them, to shape values associated with the current global situation of humankind, such as 
feelings of globalism, tolerance, particular responsibility. (Skalková, 1993, p. 46)

From our perspective must therefore education and training (not only at the faculties 
of economics) in their curricula include the study of multicultural relations, positive and 
negative impacts of economic development, ecology and the principles of democracy and 
also involve cooperative learning strategies that utilize teamwork and cooperation with the 
environment, with which are dealt issues related. Globalization trends in education lead to a 
weakening of unilateral and particular understanding of the world and lead to the systematic 
understanding, which is based on relational and dialectical understanding of the man and the 
human world. (Gogová, , Pintés, 2004, p. 265)

The current state at economic faculties

Since 2005 the implementation of educational activities in development issues at 
higher education level in Slovakia initiated mainly by the NGO sector and only in some cases 
by educational institutions. Currently there are running compulsory or optional courses, which 
are related to global and development issues at the following universities: Trnava University 
in Trnava - Faculty of Health and Social Work; University of Constantine the Philosopher in 
Nitra; Comenius University in Bratislava - Faculty of Social and Economic Sciences and 
Faculty of Education; University of Matej Bel in Banská Bystrica - Faculty of Political 
Sciences and International Relations; Pan - European University - Faculty of economics and 
Business; University of Economics in Bratislava - Faculty of International relations; St. 
Elizabeth University of health and Social Sciences in Bratislava - Faculty of Missiology and 
Tropical Health. As reported by the National Strategy for Global Education (2012, p. 4), 
lecturers in those courses were mostly external partners from practice. For this reason, the 
emphasis was on the practical training, interactive learning, and in some cases even non-

- Projekt KEGA, 2011) states "only at several 
economic universities are development issues included in some optional courses and 
lecturers are mainly representatives of NGOs. 

This situation largely persists even today, as development issues in Slovakia are 
evolved the most intensively by the activity of foundations and civic associations in the 
platform of development NGOs in Slovakia.

On the other hand the internationalization of education is a highly topical requirement for 
this type of higher education institutions currently preparing economists and managers for 
the global market. In order to be able to orient oneself on the todays´ market as well as in the 
whole contemporary world, professionals can hardly be sufficient only with the professional 
expertise without being able to critically understand the social consequences of economic 
changes and processes taking place in the present globalized market, to understand mutual 
interdependency in developed and developing countries and to be aware of the need for 
cooperation, which should lead to the sustainable development of countries in the world.

Although the economic faculties are only gradually beginning to introduce courses 
primarily focused on global development education, there are many courses their content 
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more or less address this issue and have enough space to deal with it. Although the 
increased attention is only recently on GDE, this theme is not new in the curriculum, new is 
just a name.

The issue of global development education at the faculties of economics is currently 
implemented in the educational process by forms of cross-curricular global issues in the 
classroom or by emphasizing the global dimension in several subjects, which are included in 
curricula. An example of GDE implementation is the course of Business Ethics. It can be 
drawn to the attention of students' that beside the primary benefit of economic growth
secondary benefits are also important economic and social development that, improve the 
quality of life and decent conditions for the citizens in the modern world. The emphasis on 
the fact, that individual lives of people and their quality of life are increasingly determined by 
the complex global, economic, natural, political and other conditions of the world. That all
implies the need to take responsibility for the conduct of economic processes, as well as their 
impact on people, society and also nature. For example, even in the course - International 
relations, can be found many issues that are part of the GDE and are discussed at faculties 
of business and economic focus. For example, emphasizing the connection between the 
development of the national economy and international economic cooperation, the link 
between local and global issues, familiarization with major social and economic problems 
that lead to socio-economic inequalities, the violation of rights in the company etc.
International Relations is also dealing with the issue of global citizenship and with learning for 
an active participation in global society. This course can provide a suitable space for the 
implementation of global perspective to the citizenship of human, as well as for the informing 
of young people about the global issues and problems as a whole.

“On the other hand courses like International management, International marketing and
Financial markets necessarily contain the global dimension in their basis and they should 
acquitant students with the phenomenon of international markets and their real functioning. 
Theis knowledge is necessary in the education of future economic experts and therefore, it
should represent some important pillars that follow the education for global citizenship.” 
(Mravcová, 2014)

The examples of implementation of global development education issues are only a small 
sketch and if we continue the analysis of other courses at faculties of economics in their 
content, many themes and connections to GDE could be found.

Global education is not in the higher education curricula only an isolated issue, but 
represents a complex interdisciplinary educational approach, forming also the non-cognitive 
aspects of student's personality and in particular the value orientations and attitudes of 
students. GDE cannot be only taught, it should create a sort of moral base, which is to be 
implemented across the whole educational system. 

Education in the GDE topics increases the qualifications of future experts in different
social science disciplines, helping them to apply for the labor market, and also to be 
successful in the global economy, not only in various international institutions in developed 
countries but also in developing countries. In addition, knowledge of GDE themes develop
students' abilities, skills, attitudes and values that enable them to understand the global 
challenges in a changing global economy. The scope of the changes taking place in the 
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national and the world economy is in fact much broader as they affect social and cultural,
technological, environmental and other conditions.

The Possibilities for implementation of global development education at
universities focusing on economics

Universities are generally preparing certain groups of specialists, for whom the GDE 
can be implemented in certain specific forms.

Building on the targets of GDE national strategy has highlighted the need to include 
GDE into state education programs, to take into account the themes of global education in 
teacher preparation and continually educate teaching staff to be able to reflect the principles, 
objectives and themes of GDE and develop knowledge, skills and attitudes of teachers that 
are needed for implementation of GDE into their teaching. On this basis we consider
teachers as decisive factors for Global Development Education and this should be included 
in their training and lifelong learning. 

Another objective of GDE is the intention to create conditions for the integration of 
development issues into the curricula at universities of non-pedagogical study specialities.
There is to be noted that university graduates will apply as experts in various fields, they can 
occupy managerial positions or be employed as researchers.

GDE objectives for these categories are as follows (Mistrík, 2014):
Graduates, employed in management positions, are in today's world forced to accept 

the global context in the department which they manage (equally builder as well as a farmer, 
chemist, economist or ethnologist). Their sense of global responsibility should lead them to 
solve the problems of their workplace with the knowledge of global connections in human 
activity. On the other side, they are constantly forced to relate the consequences of global 
problems to daily problems of their workplace. Managers are often in positions in which they
can directly enter into development aid. The development education at universities can 
prepare the future managers for this situation. The objectives of development education are 
here:

- Development of global awareness.
- Development of global responsibility, and especially development of responsible 

attitudes towards global problems.
- Enhancing the ability to transform global issues to local conditions.
- Enhancing the skills to seek effective solutions with the global awareness of the 

consequences of their own actions.
- Understanding the importance of development aid.

Universities prepare also future scientific generations. In accordance with the 
principles of science and knowledge, which have always -global context, it is essential that 
future scientists develop awareness of the global context in their field of science and 
awareness of global consequences in the application of their results. Even with the 
application of science, scientists must consider to what global context their products come 
and try to apply them in the direction of sustainable development. In this respect, their 
products can often direct input into development aid. Here are the objectives of development 
education as follows:
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- Development of global awareness.
- Developing a sense of global responsibility and globally responsible attitudes.
- Developing awareness that local conditions and global issues are closely linked.
- Understanding the importance of development aid.

Universities prepare a number of experts who will work as ordinary professionals in 
development of technologies, environment etc. (doctors, chemists, economists, lawyers, 
etc.). Development education should also prepare them to be aware of the global context of 
their activities in order to be able to take responsibility for its global implications. As 
professionals in their field they have the opportunities to promote development aid (directly, 
through their products and activities, or indirectly, by their attitudes and beliefs).

In the context of the National Strategy objective - "to promote science and research at 
colleges and universities in the field of development issues" are just universities and their 
staff the only actor who can systematically develop a theory of development education 
through meaningful and long-term research. The fundamental role of universities and 
university teachers in global development education is to prepare experts, professionals with 
global awareness and global responsibility so that these professionals perceive their 
discipline in a global context and perceive the consequences of their field for global 
development.

The answer to the question how to implement the GDE to the higher education is not 
clear.

M. McJimsey,  B. Ross, and S. Young (2013) recommend: to engage students in global 
education, educators should:

use an interdisciplinary approach within and beyond social studies and make links to 
multicultural education; 
take advantage of technology, including Internet and e-mail;
utilize primary sources from other countries, from constitutions to literature to artifacts;
include internationally experienced persons; students, teachers and others in the 
community;
emphasize interactive methodology, such as a model United Nations and cross-
cultural simulations and role plays;
address global issues with an approach that promotes multiple perspectives and 
intellectual honesty and action;
encourage new avenues for research in the international arena and encourage 
teachers to participate and/or make use of this research in their classrooms.

E. Mistrík (2000), Slovak expert in the field of multicultural education that is part of Global 
Education, states that "regardless of the location of multicultural education in the curricula of 
universities, no matter to what qualifications these courses lead and in what time frames are 
being developed - multicultural education can not be limited only to the explicit teaching of 
intercultural understanding. It must always respect the so-called hidden curriculum, i.e.:

the ways in which a particular faculty respects minority views and opinions,
ways that faculty prefers in communication with different cultures,
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whether the organization and running of the faculty accepts cultural diversity, 
differentiation of needs of students from different cultural and social groups, from different 
regions and countries,
whether equal opportunities exist at the faculty for all,

whether the atmosphere at the faculty fosters competition or cooperation,
whether the faculty is organized in democratic or authoritarian way,
whether a scope for expression and the promotion of individual or group (especially 
student) interests is at the faculty  and whether such discretion does not undermine 
communication and collaboration,
whether the human rights violations do not exist at the faculty,

how discipline is secured by the faculty.

Without respect for these and similar principles within the organization, the life of the faculty
and any multicultural education and thus ultimately the global development education would 
remain just as indoctrination and the attempt to present a "good" ideology. 

The general goal of GDE is to prepare students for life in the 21st century. It is possible to 
implement it through:

- The development of a global i.e. the whole personality of the student.
- Understanding the global nature of the world and man's role in it,
- Equipment of students with the knowledge, skills, abilities, attitudes needed to address 
these global problems in a creative and positive way.

Among the recommendations for the implementation of GDE in higher education can be 
summarized as follows:

- Higher education institutions can accredit study programs whose essential content is 
based on global development education.

- Universities may include global themes and topics of development cooperation in the 
study through optional, elective or compulsory courses.

These two possibilities are not yet common in the practice of Slovak universities, and since 
the emphasis in the GDE is placed rather on formative aspect than on teaching, nor suggests
that the situation in the foreseeable future, it will radically change the mass implementation of 
study programs and separate courses at universities. Global education as a separate subject
with its own syllabi has several drawbacks, including the fact that global education as a 
separate subject is opposed to its interdisciplinary nature. Like that defined subject would 
place great demands on teachers training, complicated would be also the creation of the 
syllabus that could be very indicative, because the content of global education is more 
dynamic than traditional subjects and more often has to react to changes in the world affairs.

More realistic options for GDE implementation at faculties of economics are as follows
( 2014):

- Universities may cooperate with professionals and experts from practice through 
invited lectures, they can benefit from the experience of mobility programs and 
internships of their staff and students, too.   

- Universities can conduct research in the field of GDE and simultaneously can carry
out research on development aid. Within scientific training it is more preferable to 
establish its content as a particular topic from GDE, so it is possible to develop a
theory of global education (especially through the work for PhD.).
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- Universities can integrate goals, topics, principles and didactic aspects of GDE to 
continuous training of their teaching staff through courses, workshops etc. and thus
motivate university teachers to the subsequent implementation of these issues into 
their own teaching.

- To the study can be included various forms of face to face sessions (lectures, 
exercises, demonstrations, simulations, etc.), as well as independent work, both 
individual and in groups. In all forms, the goal is to encourage students to get to know 
the reality and interconnection of issues that are leading to a comprehensive 
understanding, acquisition of basic skills for life in a global society, ie. establish a 
culture of learning.

- Global Education methods should be used in various subjects during the study.
- A good solution is to allocate GDE as a separate part of other subjects - either by its 

practices being explicitly named in the course syllabus, or it would be a separate topic 
in the course. Thematic areas and topics set out in the National Strategy (2012), are 
an effective pattern of global education in case if in the particular course GDE would 
be allocated as an independent unit. 

- In the case there is not given enough time to complete it, it is possible to select only 
some of the topics. Global education can be implemented into the educational 
process as a cross-cutting theme. The advantage of this approach is cross-curricular 
connections that form the nature of global education. The global dimension would be 
a perspective through which are viewed different courses. Thus defined, the global 
dimension in various subjects expects adding the global context to the syllabi of the 
courses.

- Place of the global education in the curricula depends mainly on the intentions of 
faculties and departments.

„Whole-school approach to global education is reflected in the hidden curriculum. The 
school as an institution has to function responsibly, which is to be manifested in energy 
saving, environmentally responsible choice of suppliers, using local ingredients in the 
canteen, sorting waste or using teaching aids from fair trade. All school documents 
should be based on democratic principles and respect the rights of all male and female 
students. Interior decoration of schools should emphasize cultural diversity and
interconnectedness with the rest of the world.“ (Návojský, 2011, p. 10 )

The methods of global development education applicable in education at 
faculties of economics

In the educational process, teachers and students generally appreciate the benefits of GDE
especially in the innovative approach to education, which uses interactive methods such as 
role plays, work with text, discussion, work with audiovisual tools (such as movies, or web 
portal YouTube). GDE methods are very diverse. GDE cannot focus only on the 
dissemination of knowledge about global issues and topics, it should develop views, value 
orientations and attitudes, therefore the educational forms and methods should include the 
experiential learning combined with cognitive activities and the self-reflection.

The aims of GDE can be divided into three major domains of personality 
development, which are:

1. Cognitive objectives (knowledge).
2. Affective objectives (attitudes and values).
3. Psychomotor objectives (skills, abilities).
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As the baseline domains are considered affective and psychomotor objectives. 
Cognitive objectives focus primarily on higher level of mental operations, such as analysis, 
synthesis, evaluation and creativity.

Because the global development education is a theme extremely extensive and 
diverse, it is ideal for the usage of a wide range of modern and activating teaching methods, 
exercises and activities. The educational process in a rapidly changing world requires open 
attitude of lecturer to global challenges and problems, as well as an adequate general and 
vocational education of the student who should perceive global issues as a system of 
interconnected and related components. The proper implementation of global education in 
the university environment is necessary to motivate the university teachers for its application 
in practice. 2014 )

„By applying specific methods that are forming students' opinions on important global issues, 
it supports their critical thinking, the ability to express attitudes by reasonable manner and 
actively respond to current social problems. Traditional teaching mainly uses the 
interpretative methods of teaching and students often merely reproduce the learned content 
without critical analysis. These methods poorly support the development of creative thinking 
and independent creative activities.“ (Raslavská, 2007, p. 93) More appropriate are modern 
methods of discussion, which can be engaged in all forms of higher education, as for 
example within the framework of lectures, exercises, consultations, etc.

Methods should also be laid on topics of global education in the individual courses of the 
study programs and direct impacts on methods have also other areas of education.

Global Education in the preparation of students is mainly, education for peace and 
conflict prevention and intercultural education and it is a global dimension of education for 
civil rights and responsibilities. Therefore the key methods in higher education are modern 
active methods, which develop students’ experience, feelings, emotions, attitudes, skills and 
abilities of. Those are activating methods, which encourage students to their own work, to 
active approach and to independent learning.

Learning environment in GDE, aimed at students, generally excludes the very "classical" 
methods such as lengthy lectures focused on the passivity of students, even when they use 
modern technology in this lecture. Similarly, worksheets may not be very effective if they are 
based on long, dry scientific texts followed by numerous "academic" questions requiring a 
single answer. On the other hand, stories (narrated or mediated), case studies etc.
accompanied by some inspiring questions can better motivate students to seek answers in 
groups and discuss aspects of global issues in a participative, cooperative, experiential and, 
above all, democratic learning environment. 

„For example, the theme of fair trade can be learned by the example of simulation 
games. Each group is "playing" one role - banana grower, exporter / importer, or owner of 
wholesale. The group will split profits from the sale of bananas. They have the opportunity to 
look into the rules of world trade and to ascertain whether the distribution of profits by them is 
fair. Methods such as chain of causes, or tree diagram search the causes, consequences 
and solutions to issues such as child labor and poverty in developing countries.“ (Navojský,
2010, p.10)  On this basis anything interactive in the educational process is welcome: 
simulation 
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activities and games, role playing, brainstorming, exercises on problem solving, discussions, 
group discussions, panel discussions and round table discussions, pair and group exercises, 
exchange of experience, research and presentation, study visits, participative arts, case 
studies, exercises based on stories and tales or visual aids (photographs, films, collages, 
etc.). There are many methods of this kind and university teachers at the Faculties of 
Economics should be familiar with them. 

The crucial methods for multicultural education at universities and in our case fully 
usable even in Global Education are recommended by Mistrík E. (2000) as follows: methods 
using the principle of experiential learning, cooperative methods, conflict resolution, analysis 
and interpretation of the text, project method, case studies, discussion. 

The key principle of the teaching methods of global education is experiential learning.
Students should identify their own experience, what it means to understand a different 
culture, how they can empathize with another culture, how the cultural exchange works, how 
relations among cultures influence the human feelings. All used methods should be oriented 
not only on the psychological aspects of students and their rational knowledge, but it should 
be closely associated with the development of non-cognitive functions of students.

An important method of achieving this goal is cooperative learning. It is a process by 
which students are actively involved in the joint (group) work and acquire skills for 
cooperation. In cooperative learning are presented different styles of understanding and 
learning together with different styles of self-expression. Students learn to understand these 
differences and learn such cooperation that respects those differences.

Methods of conflict resolution in education help the process of cooperative learning. 
In presenting and solving the conflicts students get to know better the opinions and attitudes 
of others, they are looking for the roots of these attitudes and are getting to know the 
diversity of individual interests. They learn to look for compromises and common solutions 
that would satisfy more (different) parties of the conflict in economic decision making.

Cooperative learning as a process of cooperation and methods of conflict resolution 
as a precondition for cooperation should be based on continuous presentation of the cultural 
artifacts so that the establishment of cooperation can take place in the presence of different 
cultures.

Global education should be connected with the analysis and interpretation of texts
from different cultures or texts about different cultures. Thus, students learn to interconnect 
their perception of a deeper understanding of cultural artifacts, with understanding of signs 
and symbolic structures in different cultures. The perception is deepened by the fact that 
different interpretations offer different explanations of signs from different cultures. It means 
that, students relativise the truth regarded as generally valid. Interpretation of the text is also 
the interpretation of the different value systems. In this interpretation students get to know 
different ways of building value orientations, getting to know different reasons and motives 
for the formation of values, getting to know different place of values in human life.

The above mentioned methods can be connected by means of individual projects
assigned to individual students. The effect of project work is much greater compared to the 
effect of simple tasks. Simple and short-term tasks capture only a limited aspect of cultural 
exchange and intercultural communication. Individual project can bring the student to deeper
and wider understanding of the different cultures. Especially if it is associated with empirical 
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research, field studies or an excursion in which the student recognizes the real terrain and 
actual state of a particular topic. For example, when a student constitutes a case study that 
can be entered as a description of the model situation for a particular culture. Also, the 
student can create a portfolio, using a documentation describing a topic informing about its
changes and context, containing interviews with people, press clippings, "diary", excerpts 
from literature, statistical data and more. Such a portfolio can bring the student the real all-
round picture of a particular topic, which subsequently brings them to realize all affects which 
influence the establishment and formation of a particular phenomenon.

All the mentioned methods itself contain an opening, interim or subsequent 
discussion as a necessary way to exchange ideas and insights. This shall include the regular 
use of modern media and the Internet. This is the only way to ensure synesthetic perception, 
thus combination of different senses, as well as a supply of the latest information.

An absolutely indispensable part of the global education is to study abroad and the 
internships that support the internationalization of higher education. Without them, with no 
real experience, no real experience of their (students) feelings when meeting with another 
culture, the global education would only remain as a pure talking about topics of GDE. The 
only real experience shows to the students whether they are able to understand and accept 
different culture and what all has to be done to accept a different culture. Not to be superior 
over the different culture but to try to understand its bearer. Even in the evaluation of real 
student experiences the teacher sees whether his action was effective, and whether the 
student was brought to a genuine intercultural understanding.

Component part of global education should be also language education of students,
which helps the internationalization of education. However, in the Slovak school system this 
requirement is still better fulfilled at the lower levels of education. Contribution in this field at 
universities lies in a gradual introduction of international study programs taught in a foreign 
language. 

The example of Global development education implementation at Faculty of 
Economics and Management of Slovak University of Agriculture in Nitra 

The requirement for internationalization of education is currently highly actual also for 
the Slovak colleges and universities. One of the examples is the Faculty of Economics and 
Management at SUA in Nitra, which aspires to implement modern forms of education and 
new educational approaches to the educational process. One of them is the global 
development education. For the purpose of more complex training of future economic actors 
for the practice in a new global economic and social environment, the gradual 
implementation of this approach into the educational process at the Faculty of Economics 
and Management SUA in Nitra (further as FEM SUA), is in progress. Also the research 
project KEGA no.006SPU-4/2012, conducted at FEM SUA in the period of 2012 - 2015 was
focused on the analysis of the current state of implementation of GDE and its intention was 
to suggest a more complex system of global development education in higher education of 
economic orientation. The research team consisted of teachers from several departments of 
FEM and their results lead to the design of current ideas about the goals, methods and forms 
of implementation of this educational approach into the educational process at FEM SUA. 
Researchers met with the colleagues from other faculties of economics in Slovakia and tried 
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to suggest the most appropriate methods of implementation of global development 
education.

In order to meet these goals it was first necessary to analyze the available study 
plans at the official websites of selected universities and at SUA Nitra in Slovakia. The 
analysis was based on the study of documents published on universities’ websites. The 
result of the research found out that a separate course entitled - "Global development 
education" or "Global Education", currently does not exist in the curricula of any Faculty of 
Economics in Slovakia. On the other hand, in the study plans are many courses in which 
GDE issues are included. Those are mainly humanity and social sciences subjects (Politics, 
Sociology, Global problems of humanity, Human and Civil rights, Ethical problems of global 
society, European integration processes, International relations and foreign policy, Socio-
cultural dimension of international relations, Environmental policy, Sustainable development,
International business ethics, Business ethics, Economic sociology, etc.). 

Besides the effort to develop international cooperation through international research 
projects, scientific symposia or student and staff mobility, FEM SUA attempts to create 
curricula to reflect current market requirements. An example is the bachelor study program
International business with agrarian commodities and the master study program Business 
Economics – International V4 Studies, which are taught in English language. They provide a 
unique global vision with experts in economics and management who offer insight into 
management best practices both in developed and emerging markets. This study prepares 
graduates who are able to "communicate effectively with global economic organizations and 
institutions, to actively participate in international economic relations of agro-sector in
cooperation with the WTO, FAO, etc., it also helps them to be able to prepare documents for 
decision-making, to expand their knowledge and skills on the latest findings in the field of 
international economic relations. "(SPU, 2013, p. 34) As highly actual appears to be the 
implementation of GDE at FEM into these study programs and in fact GDE implementation is 
necessary in all study programs. Because it prepares the graduates for the practice in 
businesses of foreign trade, enterprises with foreign participation, and prepare graduates 
who will be themselves in the business of an international trade. These graduates should not 
lack global skills.

The project of implementation of GDE at economical faculties resulted into creation of 
one monograph, three textbooks and publishing of 33 analytical studies in journals and
conference proceedings.

The GDE fulfils several important roles at the economic faculties. These are connected with 
the preparation of the human capital for the practice within the new global economic and 
social environment. Besides the others, the scientific monograph – Global Challenges for 
Education of Economists Globálne výzvy pre 
vzdelávanie ekonómov) – focuses on those roles, and it is aimed for all the future and current 
economists who have been actively involved in the educational processes and work in the 
new global economic environment, as well as for the students of economic faculties who are 
interested in broadening their knowledge with the phenomena and processes occurring in 
this environment. The results of the scientific events (workshop organized on 19. 9. 2013, 
http://spu.fem.uniag.sk/fem/konferencie-seminare-fem/workshop-globalne-rozvojove-
vzdelavanie-na-ekonomickych-fakultach) confirmed that the global and development 
problems have not been systematically covered in the educational process. The project team
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suggests some changes in the content of education, also in the forms of education and 
explain the most convenient ways of GDE implementation into the curriculum of economic 
faculties. Pursuant to the actual challenges for education of economists who are going to 
work in the new global economic and social environment. The GDE at economic faculties 
should cover the topics which shall introduce for example the global problems, risks and 
threats which future graduates can face in their practice. These problems can threaten not 
only the development of global economy but also the human civilisation. At the same time, 
they should motivate them to find also the ways and instruments how to solve them. Majority 
of those topics are covered in the textbook Global Development Education for Economists

kol. 2014. Globálne rozvojové vzdelávanie pre ekonómov), which is intended for 
the students of economic universities and faculties as well as for the economists in the 
practice. Emphasizing the global dimension in the topic of certain subjects and cross-
curriculum teaching of global issues are currently considered to be the most appropriate 
forms of GDE implementation in the educational process. These forms are necessary to be 
added with other occasional forms of education (for example invited lectures, workshops, 
trainings, seminars, discussions, etc.) which are offered by some organisations and 
associations. The process of education assumes to create a democratic, fair and human 
environment and the choice of different teaching methods that require activity of students. In 
this connection the university textbook titled: Global Development Education at Faculties of 
Economy kol., 2014. Globálne rozvojové vzdelávanie na ekonomických 
fakultách) was created and suggests the most suitable forms, methods and didactic tools
within GDE. More systematic GDE at economic faculties contributes towards the 
internationalization of education and at the same time it enables strengthening the 
responsibility of economists for the economic, political, social and cultural development of the 
world as well as for the sustainability of environment in the local and global dimension.

As the continuation of the intense activity in the field of GDE at SUA we hope that 
another higher education project that has started under the scheme called SlovakAid with 
coordination of Slovak foundation Pontis will be successful in the future. The main objective
of the project- Globálna univerzita III.: Zavádzanie rozvojových tém do systému univerzitného 
vzdelávania (Global University III.: Implementation of development issues in the system of 
university education) is to create conditions for the integration of development issues into the
curricula at universities of non- pedagogic orientation. In the framework of the project have 
been accredited further education training programs (Sustainable agriculture in rural 
development; International relations and globalization; International business and trade;  
Regional development and marketing) aimed at development issues.
(http://www.spu.sk/sk/projekty-a-podujatia/)

Conclusions:

The implementation of global development education into the educational process at 
economic faculties is very recent as it is necessary to focus students’ attention on the global 
dimension of the economic problems as well as on other spheres of the society.

Finally, we would like to note that the implementation of advanced learning concepts,
which are based on current trends in society, but also on knowledge of modern educational 
theory, in the process of university teaching is an effective tool for promoting quality and
excellence of universities. It's not only the implementation of the GDE approach, which is 
certainly not the only possible solution of the current global challenges, but we advocate the 
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application of components of any other educational conceptions and approaches that may be
beneficial. We do not claim that the concept of global education is a panacea for all current 
problems, but it is one of the ways to contribute to their improvement.

In our case, global education and GDE can contribute to:
- Deeper understanding of diversity and inequality in the world, to promote greater interest in
current issues of the planet and of the humanity;
- Explanation and understanding of the tasks of human, social and cultural capital in 
economic development and the obstacles that hinder such development;
- Internationalization of education, while enhancing the prestige and attractiveness of
universities in the world (the quality will be reflected for example in the increase of skilled 
labor as well as in the competitiveness of economic entities in which graduates will be active
after graduation).
- Development of critical thinking of students and also motivate active interest in current 
problems in the world, and actively interact to solve them;
- The acquisition of necessary additional knowledge as well as social skills and competences
are necessary for professional careers to globalizing economic market and the current
rapidly changing society. GDE is a significant actor in shaping the professional profile of
graduates. ( Mravcová, , 2013, p. 25)

The importance of the implementation of GDE into all study programs is to prepare 
graduates to practice in foreign trade businesses, enterprises with foreign participation, or to 
prepare graduates who will run own business in international trade. Faculties of Economics 
prepare managers to operate at different levels of management in enterprises, as well as in 
international corporations. They often find application as professionals, not only in domestic, 
foreign and international companies and the world organizations, but also in government and 
NGOs. For their professional career are required global skills that may be obtained at 
Faculties of Economics using a new educational approach - global development education.

As we have demonstrated in this study, education is potentially manageable agent for the 
change in the international, social and human development. We are still far away from global 
education to be included as a mandatory element in the training of future managers, 
economists, businessmen or economics teachers. Although, the importance of education as 
a means for sustainable development, promoting international stability and conflict 
prevention is emphasized by almost all stakeholders. The education is rarely, if ever, used as 
a strategic and systematic instrument for the stabilization of social conditions not even to 
build a society, sustainable and inclusive for global future! 
The source of our optimism is the fact that human thinking is slowly but inevitably changing. 
So, despite continuing problems, we can assume that in the long term, harmonious and 
prosperous global future is not only possible but even it becomes necessary as a historical 
imperative.
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Changes in the Foreign Trade of Visegrad Countries in the 
Milk and Dairy Products

Ivo ZDRAHAL1

Abstract:
The production and processing sectors of milk play an important role in the development 

of agrarian sectors and the entire agribusiness. Especially within the European Union, in this 
sector, in addition to basic production features, is highly evaluated its role in the practical 
application of the philosophy of multifunctional agriculture regarding to its contribution to 
environmental and social development of rural areas. The aim of this paper is to analyse the 
changes in the foreign trade in milk and milk products of Visegrad Countries. The same 
characteristic for all analysed countries is the increase in the volumes of goods (milk and milk 
products) that are exported or imported. This increase is mainly connected with the 
accession of these countries into the European Union and removing trade barriers when at 
the EU common market. Typical is also an increase in foreign trade with the EU-15 countries, 
especially with the major producers (Germany, France, Italy..). Furthermore, the 
development of mutual foreign trade among the Visegrad countries, where Poland itself is 
starting to be one of the major exporters to the Czech Republic, Slovakia and Hungary. With 
the exception of Poland, the other Visegrad countries failed to have any significant export of 
their products outside the European Union. From the comparison we can also see that the 
development of foreign trade in milk and milk products vary between the Visegrad countries. 

Key words:
Agri-food trade, Milk, Dairy Products Czech Republic, Visegrad, European Union

Introduction
The production and processing sectors of milk play an important role in the development 

of agrarian sectors and the entire agribusiness. Especially within the European Union, in this 
sector, in addition to basic production features, is highly evaluated its role in the practical 
application of the philosophy of multifunctional agriculture regarding to its contribution to 
environmental and social development of rural areas. As stated by Becvarová (2008) and 
Zdrahal and Becvarova (2013), therefore cow's milk has been one of the most supported and
regulated commodity in the frame of Common agriculture policy (CAP).

Within this context, a relatively wide range of policy tools (both with direct and/or indirect 
effects) has been used to influence the production volume and production-cost relations of 
production, especially in the context of cattle farming.

When usually proclaimed a uniform policy scheme, however, the extend and the level of 
production as well as the links on other levels in the value chains of milk differs among 
individual EU Member States.

Among the largest producer of milk and milk products belongs Germany, France, Great 
Britain and from the new member states, it is Poland. Besides these gravity centres of 
production in the EU, an important position in the common market have got also smaller 
countries, especially the Netherlands, Ireland and Denmark. These countries exhibit a long-
term high performance and the ability to finalize the basic raw material into products with 
higher added value and thus to compete successfully in a broader economic space. 

1 Ing. Ivo Zdrahal, Ph.D., Department of Regional and Business Economics, FRDIS, Mendel University 
ivo.zdrahal@mendelu.cz
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These countries have demonstrate the ability actively respond to the fact that in their 
development (in addition to local factors) are increasingly reflected factors arising from
changes in the overall business environment of agribusiness. These fundamental changes of 
business environment however intervene to the overall development of the position of the EU 
and all Member States on the global market of this commodity and products.

One of the most important indicators of the effective development on the industry level 
and the dynamics of its development as well as of successful structural changes and 
characteristics of the milk value chains is foreign trade.

It is indisputable that foreign trade in milk and milk products (not only among EU Member 
States, but also with other regions outside of the EU), becomes a major transformational 
factor and growth-potential factor that determines the evolution of the milk sector in specific 
EU Member State.

Czech Republic and other countries of the Visegrad Group (Slovakia, Poland and 
Hungary) and their agricultural sectors, as well as the food industries, have undergone 
significant changes over the past 25 years. Sector of production and processing of milk has 
undergone such changes as well. Currently, it is especially discussed the accession of these 
countries into the EU and integration of the agrarian sectors into the EU common market. 
Another important change is the deregulation of the milk sector by abolishment of milk 
quotas in 2015. In this context, it is important to ask, how successfully the dairy industry in 
each of these countries deal and manage with these changes. Are these countries able to 
take advantage of new opportunities, or to cope with new challenges that have emerged.

The aim of this paper is to analyse the changes in the foreign trade in milk and milk 
products of Visegrad Countries. An essential question that the author wants to answer is 
whether these countries have the same or different trends of development of the foreign 
trade in milk and milk products.

Materials and methods
For the analysis used data from the Eurostat database. Foreign trade is a trade in milk 

and milk products. Thus, you can not distinguish whether the trade in raw or in processed 
products. The observation period was between 1999 and 2014.

Results
There is not much studies and publications that give more detail view on characteristics 

of the Czech Republic's trade with milk and milk products and from the existing ones authors 
usually discuss the overall development of agrarian foreign trade of the Czech Republic, both 
in the period before entry into the EU or within studies bringing information about changes in 
foreign trade, specifically in connection with the Czech Republic's membership in the EU.

These studies and related analysis generally agree that this product group (milk and milk 
products) is:

(a) one of the most important items of agrarian foreign trade, both in terms of intensity 
(turnover, share in the total turnover of agrarian foreign trade)

(b) that the Czech Republic has the characteristics of comparative advantage in trade in 
milk and milk products.

In one of the more detailed analysis from Smutka and Burianova (2013) and Burianova 
and Belova (2012), who evaluated the Czech agrarian foreign trade between 2008-2011 and 
also focused on Czech agrarian trade with six major trading partners (67.4% of turnover 
agrarian foreign trade in 2011, namely Germany, Austria, Italy, the Netherlands, Poland and 
Slovakia) the CN 04 (combined nomenclature) product groups (milk, dairy products, eggs 
and honey) demonstrated that the comparative advantage for the Czech Republic's trade 
with other countries exists. Specifically, the value Revealed comparative advantage index 
(RCA) of this product group is around the value of 2.2, while from  the 24 other observed 
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groups of products (excluding milk) are higher levels only by CN 24 (Manufactured Tobacco 
and tobacco substitutes) and CN 01 (live animals). The value of Lafay index (LFI) is around 
2.8, while higher values were reached only at CN 10 (Cereals).

The following figures illustrate the results of the analysis of foreign trade in milk and milk 
products:

Pic. 1 and 2 Czech Republic and Poland: Balance of trade with milk and milk 
products (1999-2014), based on EUROSTAT data

Pic. 1 and 2 Slovakia and Hungary: 
Balance of trade with milk and milk products (1999-2014), based on EUROSTAT data

The same characteristic for all analysed countries is the increase in the volumes of 
goods (milk and milk products) that are exported or imported. This increase is mainly 
connected with the accession of these countries into the European Union and removing trade 
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barriers when at the EU common market. Typical is also an increase in foreign trade with the 
EU-15 countrie, especially with the major producers (Germany, France, Italy..). Furthermore, 
the development of mutual foreign trade among the Visegrad countries, where Poland itself 
is starting to be one of the major exporters to the Czech Republic, Slovakia and Hungary. 
With the exception of Poland, the other Visegrad countries failed to have any significant 
export of their products outside the European Union.

From the comparison we can also see that the development of foreign trade in milk and 
milk products vary between the Visegrad countries. Only the Czech Republic and Poland 
reached a positive balance of foreign trade in milk and milk products. On the other hand, 
Slovakia and Hungary have a negative balance of trade in milk and milk products. In the 
case of Hungary, import exceeded export immediately, when the country joined the 
European Union. At present, Hungary's trade balance improves. It is mainly due to increased 
exports to Bulgaria, Romania and Croatia and outside the European Union. Slovakia had a 
positive trade balance until 2009. From this year, Slovakia has a negative balance of trade, 
because of a failed restructuring after milk crisis this year. The crisis period is evident in the 
evolution of trade for all countries that have been analysed, but only Slovakia failed to deal 
with this challenge. Poland appears to be the most successful from the analysed countries.
Growth of export actually accelerated in the last period as well as the positive balance of 
trade. It is interesting to evaluate the development of Czech foreign trade in milk and milk 
products. Although the country has a positive balance of foreign trade, the problem is the 
structure of export and import. More detailed analysis shows clearly visible high proportion of 
exports of raw milk and vice versa import of products with high added value.

Conclusions
The production and processing sectors of milk play an important role in the development 

of agrarian sectors and the entire agribusiness. Especially within the European Union, in this 
sector, in addition to basic production features, is highly evaluated its role in the practical 
application of the philosophy of multifunctional agriculture regarding to its contribution to 
environmental and social development of rural areas. The aim of this paper is to analyse the 
changes in the foreign trade in milk and milk products of Visegrad Countries. The same 
characteristic for all analysed countries is the increase in the volumes of goods (milk and milk 
products) that are exported or imported. This increase is mainly connected with the 
accession of these countries into the European Union and removing trade barriers when at 
the EU common market. Typical is also an increase in foreign trade with the EU-15 countrie,
especially with the major producers (Germany, France, Italy..). Furthermore, the 
development of mutual foreign trade among the Visegrad countries, where Poland itself is 
starting to be one of the major exporters to the Czech Republic, Slovakia and Hungary. With 
the exception of Poland, the other Visegrad countries failed to have any significant export of 
their products outside the European Union. From the comparison we can also see that the 
development of foreign trade in milk and milk products vary between the Visegrad countries.
It is clear that further research is necessary causes of this development.
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Newton´s Laws of Motion in Economics

Tomáš R. ZEITHAMER1

POSPÍŠIL2

Abstract:
The methodology of qualitative and quantitative physical research of any system strives 

to achieve one basic goal, namely that the signal to noise ratio be much greater than one. If it 
is possible to deliberately increase the output signal from an inanimate system above the 
background noise, this brings to the forefront the natural relations which are common to 
different systems investigated. Of course there are other systems which do not permit the 
researcher to amplify the level of output. In such case, there is another way to increase the 
signal to noise ratio. Here, it is necessary to continually decrease the background noise to 
the lowest possible level. A classic current example requiring such noise reduction is the 
detection of gravitational waves, the existence of which was predicted by prof. A. Einstein in 
his work from 1916 “Näherungweise Integration der Feldgleichungen der Gravitation”.
Outside the solar system, the theory predicts a number of “stellar” sources of gravitational 
waves, which could be detected in the event they reached Earth. For the Sun, a typical class 
G main-spectrum star, it has not yet been possible to theoretically determine such 
mechanisms which would be responsible for detectable levels of gravitational radiation. 
Efforts similar to the detection of gravitational waves can be seen in numerous other multi-
disciplinary fields, explored in publications such as: Physics of the Earth´s Magnetosphere, 
Heliometeorology and Helioclimatology, Biophysics of the Sun – Earth Relations. 

A situation similar to the physical research of inanimate systems arises in the physical 
research of economic systems. In economic systems, one of the main reasons that the signal 
to noise ratio is close to one is the high degree of self-organization and self-improvement.

Let us briefly consider at a market with nearly perfect competition: a) in each market 
there are a large number of buyers and sellers, none of which are strong enough to influence 
the price or output of a sector; b) all goods are homogeneous; c) there is free entry to and 
exit from market; d) all manufacturers and consumers have perfect information about prices 
and quantities traded on the market; e) companies attempt to maximize profit and consumers 
attempt to maximize utility; f) companies and consumers have free access to information 
about technologies. This set of assumptions is further specified by the specific quantitative 
expression of the degree of understanding of information about technologies: companies and 
consumers understand only a part t of the available amount of information about 

technologies at time t, where 10 t for ,0tt , 0t is the initial time of monitoring the 

commodity state.

The linear and non-linear analytical structures of theoretical physics are compared with 
the analytical structures of commodity price theory in a market with nearly perfect 
competition. Newton´s equations of motion for the non-relativistic speed of instantaneous 
relative depreciation and instantaneous relative commodity prices over time are analyzed. 
Assuming that the market value of a commodity is fully determined exclusively by the value 
of the instantaneous commodity price, the price jerk equation acquires a form corresponding 

1 Ing. Tomas Zeithamer, Ph.D., University of Economics, Faculty of Informatics and statistic, 
Department of mathematics, Ekonomická 957, 140 00  Prague, Czech Republic. email: zeith@vse.cz
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to the non-relativistic equation for jerk in mechanics, following from Newton´s second law of 
motion. 

The main objective of this paper is to verify methods of deriving equations of motion for 
commodity pricing theory in a market with nearly perfect competition in comparison to the 
equations of motion of non-relativistic mechanics based on Newton´s laws of motion. 
A secondary objective of this paper is to outline the possible future development and use of 
equations derived from classical Newtonian mechanics in theoretical economics. From the 
analysis of equations of motion for the motion of a rigid body with constant mass and variable 
mass, it is shown that the method proposed for deriving equations of motion for the 
instantaneous price of a commodity as well as the instantaneous relative depreciation of 
the commodity and instantaneous relative price of the commodity is in accordance with the 
conclusions drawn by non-relativistic mechanics and is a new direction for basic economic 
and physical research founded upon the causal mechanisms of change in the market value 
of commodities. 

The paper also focuses on factual research in bibliographic and biographical databases 
showing that representatives of the Czech School of Economics took a leading role in the 
methodological use of applied and theoretical physics in the basic economic research, 
especially in the second half of the twentieth century.

Key words:
Acceleration, jerk, law of inertia, law of force, law of interaction, law of retail gravitation, 

market value, relative depreciation, relative price

1 Introduction
In 1687 Newton published his work “Philosophiae naturalis principia mathematica” where 

he introduced three principles or laws of motion:

1. Corpus omne perserverare in statu quo quiescendi vel movendi uniformiter in directum, 
nisi quatenus a viribus impressis cogitur statum illum mutare (Newton, 1687).
Motte´s translation into English: Law 1. Every body continues in its state of rest, or of 
uniform motion in a right line, unless it is compelled to change that state by forces 
impressed upon it (Newton, 1952, 1960).

2. Mutationem motus proportionalem esse vi motrici impressae et fieri secundum lineam 
rectam qua vis illa imprimitur (Newton, 1687).
Motte´s translation into English: Law 2. The change of motion is proportional to the 
motive force impressed; and is made in the direction of the right line in which that force is 
impressed (Newton, 1952, 1960).   

3. Actioni contrariam semper et aequalem esse reactionem: sive corporum duorum actiones 
in se mutuo semper esse aequales et in partes contrarias dirigi (Newton, 1687).
Motte´s translation into English: Law 3. To every action there is always opposed an equal 
reaction: or, the mutual actions of two bodies upon each other are always equal, and 
directed to contrary parts (Newton, 1952, 1960). 

Newton’s laws of motions are currently interpreted as follows (Yavorsky & Detlaf, 1972):

1. Newton´s first law of motion (the law of inertia) states: Every material point persists in the 
state of rest or uniform motion in a straight line until the actions of other bodies compel it 
to change that state.

This law is called the law of inertia, and the motion of a particle, free of external action, is 
called inertial motion.

2. Newton´s second law of motion (the law of force) may be stated as follows: The first time 
derivative of the momentum of a particle is equal to the force acting on it.

Thus
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F
dt

pd
or Fm

dt

d
. (1)

The vector dtF is called an impulse of force F acting over time dt .

In Newton’s formulation, the 2nd law is also applicable to the mechanics of bodies having 
variable mass, thus in relativistic mechanics. 

Newton´s second law of motion can also be stated in the form: an elementary change in 
the momentum of a particle is equal to the elementary impulse of the force acting on it, 
i.e.

dtFmd . (2)

However, since m = const, the acceleration vector a is determined by the equation

m

F

dt

vd
a . (3)

3. Newton´s third law of motion (law of interaction): The action of two particles on each 
other are equal in magnitude and opposite in sense. 

      Thus

2112 FF , (4)

where 12F is  force acting on the 1-st particle and exerted by the 2-nd particle and 12F is 
force acting on the 2-nd particle and exerted by the 1-st particle.

According to (3) force F is directly proportional to the product of the mass m and 
acceleration a

amconstF . (5)

By selecting suitable units, it is possible to make the constant of proportionality, const.,
equal to one.

The relationship which describes possible movement of a body in space is called an 
equation of motion.  We understand a body to be a body or particle or possibly a set of 
particles.  Space is understood to be the forces and fields of force acting upon the body and 
the mechanical relationships which limit its motion.  By solving the equation of motion we 
obtain the position of the body at any given moment.  In classical mechanics the solution 
describes the trajectory of the body.  In quantum mechanics it is the result of a time-varying 
wave function (Karjakin, Bystrov & Kirejev, 1972).

In their most general form, equations of motion are typically differential equations of the 
second order, where we take the derivation of time. The solution is a vector function 
describing the position of the body in relation to time )(trr , which is an expression of the 
trajectory of the end point of the vector radius (Kohlmann, 1960). If .constm , the basic 
dynamics equation takes the form

2

2

dt

rd
m

dt

vd
mamF ,          (6)

resultant force F and acceleration a of the rigid body are vectors in the same direction. We 
call this a motion equation. For force we substitute the functions of time, position or velocity, 
i.e. in general  ),,( trFF .
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2 Theoretical background

2.1 Equations of Motion with Constant Mass at Zero Force

If 0F , then we can express the equation of motion using the first law of motion, for 

0F then 0a and the equation of motion has the form

0
2

2

dt

rd
a .       (7)

Since acceleration is zero, the velocity must be constant, thus 0 , which satisfies the 

first law of motion. The initial velocity 0 does not change without the action of force during 
motion.

2.2 Equations of Motion with Constant Mass at Constant Force 

If constF and is in the same direction as the motion, i.e. F and thus  a , all 
vectors are parallel and we need not consider the vector character of quantities. We may 
then write

2

2

dt

sd
F , (8)

where )(tss is the trajectory at time t. The solution of differential equation (8) is

2
00 2

1
t

m

F
tss , (9)

where a
m

F
and is independent of time, thus the body must continually accelerate, 0s is 

the initial position and 0v is the initial velocity.

If constF is not in the direction of motion, the motion equation can be expressed in 
the form

m

F

dt

rd
2

2

, (10)

and the acceleration vector a has a different direction than the velocity vector v . The body 
will move in a general curvilinear motion.

2.3 Equation of Motion with Constant Mass for Harmonic Oscillation

Let the force acting on the body be directly proportional to the distance (deviation) from 
the equilibrium position and moving to this position (harmonic oscillator).  The equation of 
motion then has the form

2

2

dt

yd
mky , (11)

where  )(tyy is the deviation from the equilibrium position and m is the mass of the body. 

Solving equation (11) yields the function 

0max sin tyy , (12)

where mk is the angular velocity. The body must move in a harmonic (sinusoidal) 

motion. maxy is the maximum deviation and 0 the initial phase of the motion.
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2.4 Equations of Motion with Constant Mass for Curvilinear Motion 

For curvilinear motion, the acceleration vector a is never in the same direction as the 
tangent of the trajectory, but it can be broken down into two mutually perpendicular 
components na and a . Thus

aaa n . (13)

Component na , directed along the principal normal to the path, is called the normal 

acceleration. Component a , directed along the tangent to the path, is called the tangential 
acceleration. Their magnitudes are

R
an

2

   and   
dt

d
a          (14)

and thus

2

22
22

R
aaa n , (15) 

where v is velocity and R the radius of curvature of the path. The normal acceleration na is 
always directed toward the center of the curvature of the path.

Of we break down the acting force F into a normal component nF and tangential 

component F to the trajectory of movement, we obtain the following equation of motion

R
mmaF nn

2

       (16)

dt

d
mmaF ,        (17)

where v is the immediate velocity and is the radius of the curvature of the trajectory. The 
normal component nF changes direction of velocity and is directed towards the center of the 

curvature of the path, which is why we call it centripetal force. The tangential component F

changes the speed of the body. Given a constant speed of the body, tangential force 0F .
Only centripetal force acts on a rigid body.

3. Methodology

3.1 Equations of Motion with Constant Mass in Different Spaces 

Let velocity v of the body movement be indirectly proportional to the traveled path s.
Then

s

k

dt

ds
,       (18)

where k is the proportionality coefficient. Solving this differential equation yields

Ckts 2 (19)

Ckt

k

dt

ds

2
. (20)

Given initial conditions 00 )0(,)0(,0 sst then

020 sCs ,   (21)

from which 
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2

2
0s

C ,                              (22)

C

k

dt

ds

2

0
0             (23)

then

000 2 sCk .        (24)

Thus the motion is described by the equation

2/2 2
000 stss      (25)

2/2 2
000

00

sts

s
. (26)

Let the acceleration of a body which has initial velocity 0 be directly proportional to 
tensile force F and indirectly proportional to body mass m, then the equation of motion is

kbF ,   (27)

where is velocity, and b and k are constants. We must find force F at time t , if at initial 
time where 0t we have

00 kbFF . (28)

For acceleration we can write 

m

F

dt

d
a .   (29)

Thus

m

kb

dt

d
.              (30)

Solving this differential equation yields 

Ckb
k

m
t ln .           (31)

Initial conditions: for 0t then 0 hence

Ckb
k

m
0ln0 , (32)

then

0ln kb
k

m
C .         (33)

Thus

F

F

k

m

kb

kb

k

m
t 00 lnln .

For force F we obtain the equation

m

kt

eFF 0 .         (34)

Let force F , acting on the body, depend on the velocity in motion while overcoming 
resistance in space, which is proportional to velocity, thus 

kF ,     (35)

where k is the proportionality coefficient. Based on Newton’s laws 
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dt

d
mF ,         (36)

thus

k
dt

d
m .                 (37)

Solving gives the relationship for velocity

t
m

k
t

m

k
CCt

m

k

Ceeee 1
1

.                     

Assuming that the following initial conditions are met, i.e. at 0t , 0)0( , then we obtain 
the equation

0

0
m

k

Ce i.e. 0C . (38)

Then

t
m

k

e0 .     (39)

3.2 Equations of Motion of a Rigid Body with Variable Mass  

In nature and technical practice, we encounter the movement of a body with variable 
mass. This is the case for rockets, balloons, falling drops and ice crystals.

The differential equation of translatory motion of a rigid body whose mass m is 
dependent on time is of the form

dt

dm
uF

dt

md
,    (40)

where F is the resultant of all forces acting on the body and u is the velocity of the added 

mass before being joined to the body (if 0
dt

dm
), or that of detracted mass after being 

separated from the body (if 0
dt

dm
). From equation (18) we obtain the following (if we do not 

consider the dependence of m on speed)

dt

dm
uF

dt

d
m ,                      (41)

which is fundamentally Meshchersky´s equation, which in 1897 was published by
I. V. Meshchersky in his book “Dynamics of a Point of Variable Mass” (Meshchersky, 1897, 
1904).

4. Results

4.1 Linear Equations of Motion in Physical Economics

The gradual incorporation of the methods of theoretical physics into economics during 
the 20th century has led to physical economics becoming part of basic theoretical research in 
economics (Zeithamer, 2012a).

Equation (37) can be rearranged to

A
m

k

dt

d
.            (42)

The first time derivation of velocity is, as we know from the above, the acceleration of motion 
in the given space. If we want to determine the rate of change of this acceleration, we take 
the second time derivative of velocity

1171



               j
dt

d
A

dt

d

dt

da
2

2

.                                                                                                 (43)

The expression on the left side of equation (43) denotes j , or “jerk”, in units of 3sm .

If the market value of a commodity is quantitatively determined only by the market price 
n of the commodity, we can now make the general assumption that the instantaneous 
acceleration of the reduction of the market value is directly proportional to the instantaneous 
rate of reduction of the mar market value (Zeithamer, 2010). Then the deterministic 
differential equation of price which expresses this model is

dt

dn
A

dt

nd
2

2

,   (44)

where 0A is the proportionality constant, and a negative sign is used to indicate that n, the 
market value of goods, i.e. a price, is a decreasing function of time. The initial conditions now 

are that over time 0t the market value is 00 nn and  00 r
dt

dn
.

4.2 Nonlinear Equations of Motion in Physical Economics

In this section of our work, we again presume the following conditions to be met: (1) the 
commodity is on one of the markets of a model of market structure with nearly perfect 
competition at initial time 0t ; (2) at time 0t the commodity is found in its initial state, which is 

uniquely determined by the magnitude of instantaneous commodity depreciation 00 wtw .

Let the acceleration 
2

2

dt

nd
of the instantaneous commodity price be the sum of two 

components, i.e.

2
2

2

1
2

2

2

2

dt

nd

dt

nd

dt

nd
. (45)

The first component of acceleration is a consequence of physical and chemical 
processes, which cause the first component of the instantaneous acceleration to increase in 
direct proportion to the magnitudes of rate of change of the instantaneous commodity price n,
i.e. 

t
dt

dn
Bt

dt

nd

1
2

2

, (46)

where B is the proportionality constant, 0B , 1sB , s – designates the basic time unit, 

seconds and .,0tt The second component of acceleration results from socio-

psychological processes, which cause the second component of the instantaneous price 
acceleration to be directly proportional to the product of the magnitude of rate of change of 

the instantaneous price t
dt

dn
and the magnitude of instantaneous price tn , while the 

proportionality constant is negative, thus

tnt
dt

dn
At

dt

nd
–

2
2

2

, (47)

where A is the proportionality constant, 0A , 11.. sucA , ..uc – designates the 

basic currency unit, s – designates the basic time unit, seconds, ,0tt .
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By substituting relations (46) and (47) into equation (45), we obtain the following motion 
equation for the acceleration of instantaneous commodity price n

tnt
dt

dn
At

dt

dn
Bt

dt

nd
2

2

. (48)

A similar equation holds for commodity relative depreciation RD (Zeithamer, 2012 b, 
2013) 

tRDt
dt

dRD
Ft

dt

dRD
E

dt

RDd
2

2

, (49)

where 0F , 0E are the proportionality constants, 1][][ sEF , ,0tt .

For the motion of a solid body through space in which the magnitude of the force F of 
resistance in that space against the movement of the body is directly proportional to the 
velocity of the body, i.e. 0kkF is the constant of proportionality), the magnitude 

of jerk j is expressed by the following equation (Pospíšil, 2013), 

t
dt

sd

m

k
t

dt

sd
j

2

2

3

3

, (50)

where s is the path traveled by the body, m is the mass of the body, t is time, and j is the 

magnitude of jerk in units 3/ sm . From the equation of motion for instantaneous price (1) we 

get the following equation for the magnitude of price jerk Pj in units 3/.. suc

t
dt

nd
At

dt

nd
jP 2

2

3

3

, (51)

where tn is the instantaneous price of the commodity and t is the physical time. Equations 
(50) and (51) are the first basic step in constructing a principle of correspondence between 
economic variables and physical variables of classical nonrelativistic mechanics: the path s
traveled by a solid body through space with a force of resistance against this movement is 
directly proportional to the velocity, which corresponds )( to the instantaneous price n of 

a commodity in a market structure with nearly perfect competition i.e. ns . Equations 
(50) and (51) are also a second basic step in deriving a complete principle of 
correspondence between economic variables and physical variables: for the motion of a solid 
body through space, where the force of resistance against this movement is directly 
proportional to the velocity , jerk j corresponds )( to price jerk Pj for a commodity in 

a market structure with nearly perfect competition, i.e. Pjj .

The price jerk function tjP for a non-linear motion equation of commodity state with 
inflexion (48) may be derived in the following manner. By taking the derivative of equation 
(48) with respect to time t and substituting into the right side of the resulting equation for 

t
dt

nd
2

2

from equation (48), we get the price jerk equation in the form 

2
2

3

3

t
dt

dn
At

dt

dn
BtnAt

dt

nd
. (52)

The price jerk function tjP on the right side of equation (52) may be expressed by 

a derivative of function tG with respect to time t in the form 

t
dt

dG
t

dt

dn
At

dt

dn
BtnAtjP

2
2 , (53)
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where

.
3

1
2

0

3 constduu
dt

dn
ABtnA

A
tG

t

, (54)

while constants of proportionality A and B from equation (48) are expressed in the following 

units 11.. sucA , 1sB ; ..uc – designates the basic currency unit, s – designates the 
basic time unit, seconds. Then the price jerk equation (52) acquires the form 

t
dt

dG
t

dt

nd
3

3

. (55)

Equation (55) corresponds to the non-relativistic equation for mechanical jerk, following from 
Newton’s second law of motion. 

Let us define price jounce as the change in price jerk over time in units 4/.. suc , i.e. 

t
dt

Gd
t

dt

jd
t

dt

nd P
2

2

4

4

(56)

where

2
2

2

4 BtAnt
dt

dn
At

dt

dn
BtAn

dt

Gd
. (57)

Equation (56) corresponds to the non-relativistic equation for mechanical jounce, following 
from Newton’s second law of motion.

Let us define price crackle as the change in price jounce over time in units 5/.. suc , i.e.

t
dt

Gd
t

dt

jd
t

dt

nd P
3

3

2

2

5

5

, (58)

where

2
22

2
3

3

72 BtAnt
dt

dn
At

dt

dn
BtAnt

dt

dn
At

dt

Gd

.

(59)

Equation (58) corresponds to the non-relativistic equation for mechanical crackle, following 
from Newton’s second law of motion.

The instantaneous commodity relative depreciation RD is defined by a non-linear 
deterministic differential equation (49) of the form

tRDt
dt

dRD
Ft

dt

dRD
Et

dt

RDd
2

2

, (60)

where 0E , 0F are constants of proportionality and t is time, ettt ,0 , where 0t – is the 

initial time of instantaneous commodity price monitoring and et – is the time at which we 
cease monitoring the level of instantaneous commodity price (Zeithamer, 2012b). If we 
express equation (60) in accordance with analogous equation (52) above, we get an 
equation of motion expressed through the quantity of  “jerk” in the form

2
2

3

3

. t
dt

dRD
Ft

dt

dRD
EtRDFt

dt

RDd
,            (61)

where t
dt

dRD
corresponds to the velocity of instantaneous relative depreciation.

The jerk equation for instantaneous relative depreciation may be expressed in the form
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t
dt

dG
t

dt

RDd
3

3

, (62)

where

.,)(.
3

1
2

0

3 constduu
dt

dRD
FEtRDF

F
tG

t

,    (63)

while E and F are constants of proportionality.

A more detailed approach to modeling the process of falling prices with acceleration can 
be found in the following works (Zeithamer 2012a, 2012b, 2013, 2014).

4.3. Reilly´s law of retail gravitation in the Euclidean plane

The universal law of gravitation formulated by Isaac Newton (Newton, 1687, 1952, 1960)
can be expressed in the modern language of physics as: „every body of the universe attracts 
every other body towards its center of gravity, with a force, which is proportional to the 
product of the gravitational masses of the bodies and inversely proportional to the square of 
the distance between them“. For mass points at a distance r with gravitational masses 

1M and 2M , the law of universal gravitation is expressed in the form  
2

21

r

MM
Fg , where 

gF is the value of the force of attraction between the two mass points. The constant of 

proportionality is the universal gravitational constant. The value of the universal 

gravitational constant is as follows: 2131110.)31(67408.6 skgm .

Everyone knows two qualitative laws which describe retail flow from smaller cities and 
towns to larger cities. The first law states that, under similar conditions, the larger a city is the 
greater external retail trade it attracts (Reilly, 1931, p. 7). The second law states that a large 
city attracts more retail trade from closer towns than from more distant towns (Reilly, 1931, 
p. 7).

Note: Prof. W. J. Reilly called his book The Law of Retail Gravitation. The word gravitation is 
derived from the Latin gravitatem, i.e. mass, gravity, and the law of retail gravitation states 
that the amount of retail trade a city attracts is dependent on the number of inhabitants of 
that city and the distance of the town from which the trade is drawn. This correlates directly 
with Newton’s Law of Gravity. Let us attempt to explain the significance of this claim using 
a model. Let us assume that on a Euclidean plane there are two cities with different 
populations. The number of inhabitants BN of cityB is much smaller than the number of 

inhabitants AN of city A . Let ABr be the shortest distance between the borders of the two 

cities. Large city A attracts retail trade from town B to the territory of city A . The amount of 
retail trade attracted from town B   to city A is directly proportional to the product  AB NN of 

the number of inhabitants of both cities and inversely proportional to the square of the 
distance between the cities ABr . This is where Reilly gets his “law of retail gravitation”. 

With respect to consilience in economics and physics as well as social sciences and 
physics, physics is presented with the question of whether it is possible to derive Reilly’s law 
of retail gravitation from Newton’s Law of Gravity. In this part of the paper we will attempt to 
provide a brief answer to this question.

Let us assume that long-term economically active adult inhabitants of the attracting large 
city have a dominant influence on attracting external retail trade to the large city. We will 
divide the long-term economically active adult inhabitants of the city into two groups. The first 
group consists of inhabitants who are economically active in the market as passive 
consumers and only occasionally share their experience regarding certain commodities with 
other consumers. Only by sharing their experience with commodities with other inhabitants 
do they affect the draw of retail trade to the large city, but they are less influential than the 
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second group. The second group consists of adult inhabitants who in addition to passive 
participation are also active participants in market exchange. This means that every member 
of this group of inhabitants intentionally maximizes his/her benefit from the exchange of 
goods on the market, both with respect to the quality and quantity of goods offered. This 
active market participation of the second group of inhabitants attracts the majority of retail 
activity to the large city (e.g. through the number of business loans, expressed in ..uc ;
targeted advertising in newspapers, which is quantitatively characterized by costs for 
advertising and distribution expressed in ..uc etc.).

Let there be two separate self-governing cities in Euclidean plane (cities A and B ) with 
respective areas AS and BS . The number of long-term economically active adult 

inhabitants in city A at time t is AN . The gravitational mass AM of the given part of the 

population of city A at time t equals the sum gravitational masses Aim , of the individual 

long-term economically active adult inhabitants, i.e. 
AN

i
AiA mM

1
, . Then AA NM is the 

average gravitational mass Am of a single long-term economically active adult inhabitant in 

city A at time t ; A

N

i
AiAAA NmNMm

A

//
1

, .  The gravitational mass of all long-term 

economically active adult inhabitants in city A at time t is expressed by the average 
gravitational mass of a single long-term economically active adult inhabitant and the 

relationship AAA NmM .  The average gravitational mass Bm of a single long-term 

economically active adult inhabitant in city B at time t is expressed by the relationship  

B

N

i
BiBBB NmNMm

B

//
1

, , where BM is the total gravitational mass of the number of 

long-term economically active adult inhabitants at time t in city B ; BN is the number of 

long-term economically active adult inhabitants in city B at time t .

In the next step we will no longer consider the unequal density distribution of the long-
term economically active adult inhabitants of cities A and B . For simplicity of expression 
allowing the application of Newtonian physics, we will consider cities A and B to be mass 
points with masses AM and BM . The size of gravitational force gF between mass points A

and B with gravitational masses AM and BM respectively is given by Newton’s Law of 

Gravity 2/ ABBAg rMMF , where 2131110.)31(67408.6 skgm is the gravitational 

constant and ABr is the distance between mass points A and B .

The magnitude of intensity vector of gravitational field generated by the long-term 
economically active adult inhabitants of city B outside city B at a distance Br from city B at 

time t is expressed by the relationship 2/)( BBB rMrK .  If we express the magnitude of 

intensity vector of gravitational field of city B through the gravitational potential  

BBB rMr /)( , then the magnitude of the gravitational field intensity vector is determined 

by the relationship  
22

.
)(

)(
B

B

B

B

B

B

B

B

B

B
B

r

M

r

r

r

M

r

r

dr

rd
rK , and then 

)()( BABg rKMrF . Analogously, the magnitude of the gravitational field intensity vector 

exerted by long-term economically active adult inhabitants of city A outside city A at 

a distance Ar from city A at time t is obtained by the relationship  2/)( AAA rMrK . If we 
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express the magnitude of gravitational field intensity vector of city A through the 
gravitational potential AAA rMr /)( , then the magnitude of the  gravitational field 

intensity vector is determined by the relationship  

22
.

)(
)(

A

A

A

A

A

A

A

A

A

A
A

r

M

r

r

r

M

r

r

dr

rd
rK , and then )()( ABAg rKMrF .

The relationships AAA NmM and BBB NmM expressing the gravitational mass of 

the numbers of long-term economically active adult inhabitants of cities A and B are then
placed into Newton’s law of gravitation. Following this step, Newton’s law of gravitation now 

becomes 2/ ABBABAg rNNmmF . If we assume that mmm BA , then Newton’s law 

of gravitation acquires a simpler form 22
/ ABBAg rNNmF . From this last expression of 

Newton’s law of gravitation we obtain the direct relationship  
22
AB

BAg

r

NN

m

F
, which is the 

foundation of  Reilly´s law of retail gravitation.  

4.4 The incorporation of theoretical physics into economics in the framework of the 
Czech School of Economics

At the Czech School of Economics during the 19th century, no reliable sources have yet 
been found indicating such an interdisciplinary approach or related original work. In the 
second half of the twentieth century however, we do find economists at the Czech School of 
Economics whose works represent applications of physics in economics, i.e. in econophysics 
in broader sense, i.e. in physical economics. Einstein’s special theory of relativity was 
applied by professor Pavel Hrubý (*5. 5. 1914 - †25. 6. 1994) in order to use economic 
spacetime for more precise economic analysis and prognosis (Hrubý and Kálal, 1974). 
Another Czech economist, who represents the Czech School of Economics in econophysics 
in broader sense, is professor František Drozen (*30. 5. 1949), whose results were inspired 
by the work of German railway engineer August Wöhler (*22. 6. 1819 – †21. 3. 1914). 
František Drozen constructed an analogy between the process of fatigue crack growth in 
axles of railway wagons and the process of price reduction for goods. This approach to 
modeling the process of falling prices for goods can be found in its final form in Drozen´s 
work (Drozen, 2008). 

Conclusion
The main objective of this paper is to verify methods of deriving equations of motion for 

commodity pricing theory in a market with nearly perfect competition (Zeithamer 2014) in 
comparison to the equations of motion of non-relativistic mechanics based on Newton´s laws 
of motion. A secondary objective of this paper is to outline the possible future development 
and use of equations derived from classical Newtonian mechanics in theoretical economics. 
From the analysis of equations of motion for the motion of a rigid body with constant mass 
and variable mass, it is shown that the method proposed for deriving equations of motion for 
the instantaneous price of a commodity as well as the instantaneous relative depreciation of 
the commodity and instantaneous relative price of the commodity is in accordance with the 
conclusions drawn by non-relativistic mechanics and is a new direction for basic economic 
and physical research founded upon the causal mechanisms of change in the market value 
of commodities. 
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