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Time schedule of the conference

Preparation of the proceedings and organisation: December 2017 - June 2018

Conference: 7-8 June 2018
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Publication of Ethics and Malpractice Statement
for the International Scientific Conference ‘Economic Sciences for Agribusiness and Rural Economy’

While upholding the highest form of ethical correctness, the Editorial Board ensured that the authors included in the publica-
tion of the papers, adhered to the ethical standards established by the Programme Committee. Each author was obliged to
sign and present an editorial statement on the originality of the paper, and not publish any part or the whole paper before. The
statement prepared for the authors required indicating all authors of the submitted paper and confirming their contribution
to the study submitted to the editorial staff. In addition, while ensuring the correct use of sources during the preparation of
the paper, the authors confirmed the demonstration of all citations used in the paper. The entire publication was planned and
prepared in accordance with the highest standards of: the European Charter for Researchers, ensuring compliance with ethical
standards over national standards, Polish legislation, ensuring ethical standards for publishing at the national level of the edito-
rial office and the publisher, as well as maintaining the highest ethical standards of the institution represented by the editors of
the publication - the Faculty of Economic Sciences of the Warsaw University of Life Sciences — SGGW. Under the leadership of
the Editor-in-Chief, the entire editorial team, the scientific and organisational committee, as well as reviewers and authors ap-
plied the best practices in terms of their duties and ethics. All editorial staff members were introduced to the Code of Conduct
and Best Practice Guidelines for Journal Editors of the Committee on Publication Ethics (COPE). In accordance with the COPE
Code of Conduct and the Strategic Plan of 2016-2018 promoting integrity in research and its publication, a list of responsibili-
ties and responsibilities were drawn up, necessary to meet the highest standards of ethical behaviour for all parties involved in
the act of publication. The Scientific Council and the Editors were responsible for the high level of substantive content, a high
rate of internationalisation of publications, implementation of good and better practices in the editorial process and maintain-
ing the highest possible publishing standards.

DUTIES OF EDITORS

Publications decisions

The editorial responsibilities under the direction of the Editor-in-Chief varied depending on the stage of publication. The edi-
tors were responsible for maintaining high standards from the point of receiving the articles all the way through to the pub-
lication of the study. In mid-2017, the Editor-in-Chief, guided by the ‘summum bonum’ of the planned publication, appointed
experts with vast scientific and professional experience, as well as achievements in the international field. Thus, the appointed
Scientific Council of the publication, consisted of the highest ranking experts for the planned thematic sections of the confer-
ence and publication at the same time. The Editors and the Organising Committee were appointed based on the experience
of their members, knowledge and acquired skills. A diversity of views was ensured by the appointment of the Editorial Board,
consisting of renowned experts from abroad, representing highly-rated scientific institutions. In the decision-making field,
it was crucial to appoint reviewers to direct the papers submitted by the authors to the relevant substantive and recognised
reviewers. The professionalism of scientists and their unblemished reputation were used as a guideline during the selection
process. After obtaining two independent reviews at the discretion of the Editor-in-Chief, the decision on accepting or reject-
ing the submitted paper remained, however the scale of responsibility for this decision varied depending on the opinions
issued by the reviewers. In special cases, the decision of the Editor-in-Chief was addressed to a third, independent review.
The editors were responsible for deciding about the need for the author to introduce corrections. The decisions made were
comprehensive, considering the fact that 131 papers were sent to the Editorial Office. Since the beginning of work on the
publication, editors have been guided by the principles of ethics and responsibilities resulting from current legal requirements
regarding such aspects as defamation, copyright infringement and plagiarism.

Fair play

The Editor-in-Chief asked for an assessment of papers based on their substantive content regardless of the origin of the author,
the institution represented by them, race, sex, sexual orientation, religious beliefs, ethnicity, citizenship or political philosophy.
Total impartiality also concerned the selection of reviewers as well as members of the Scientific Council, the Organising Com-
mittee and the Editorial Board. The development of the Fair Play principle can be found below in the Confidentiality section.

Confidentiality
The Editor-in-Chief and every member of the editorial office could not disclose any information about the submitted report to
third parties. In order to maintain the highest standard of the Editor’s decision, the submitted articles were sent directly to one



person from the Editorial Office, which then removed the personal data of the authors before referral for review and further
proceedings. Thus, only the Editor-in-Chief and a designated representative for personal data had knowledge of the personal
data of the authors. The given report, with the personal data removed, was then submitted to the reviewers appointed by the
Council, who possessed no knowledge about the authors of the paper and about each other. The results of the blind, double
review were directed to the authors without the disclosure of the personal data of the reviewers.

Disclosure and conflicts of interest

The submitted papers are the intellectual property of the authors and co-authors before, during and after the publication. The
members of the Editorial Staff and all persons related to publishing the publications have no right to use them under their own
name. In the event of a possible conflict of interest, the Editor-in-chief issued preventive orders to protect and place the good
of the author of the paper above others.

DUTIES OF REVIEWERS

After the deletion of personal data of authors and co-authors, each submitted report was referred for a double, blank review.
In situations of contradictory reviews, by decision of the editor-in-chief, the paper was sent for a ‘super’ third review. The edi-
tors’ policy was to refer the paper to the reviewer from another institution and, if possible, from another city. Referral of the
submitted paper to reviewers working in the same unit as the author was forbidden. It was seen as good practice to provide
one reviewer for each paper, from a country other than that of the author’s. In situations of the third ‘super’ review, it was the
decision of the Editor-in-Chief that the final choice be made by outright experts in a given field, often awarded with an honor-
ary doctorate.

Contribution to editorial decisions

The Editor-in-Chief made decisions about the acceptance or rejection of a paper on the basis of two professional, blind reviews.
In some cases the authors also recommended that the paper should be corrected, with the aim of protecting the best interests
of the authors of individual papers as well as the good of the entire publication.

Promptness

A professional computer system, the ‘Online Journal System’was set up by the Editor-in-Chief prior to the planned work on the
publication. This enabled each reviewer selected by the Editor to be granted a request for a review and receive information
about the date of acceptance or rejection of the review, as well as a date for its completion. If it was impossible to complete
the review within the time frame of the deadline set by the Editorial Board, the request was rejected and the decision required
justification. The designated reviewer had 5 days to agree to the review and then 14 days for its implementation. In the case
of a reviewer’s request for an extension to the deadline, the Editor-in-Chief, taking into consideration the good of the author,
decided to extend the deadline for the review to up to 21 days.

Confidentiality

The reviewers were informed of the necessity to maintain confidentiality in the reviewing process and all dissemination of
information about the report was forbidden. The reviewer could not show or consult the paper with anyone other than the
Editor-in-Chief or the person indicated by him.

Standards of objectivity

Each paper was subject to an unbiased and objective review. No personal criticism of the reviewer was allowed. Every opinion,
either positive or negative, had to be supported by arguments concerning the content of the paper. In the case of an unsatis-
factory justification, the reviewer was requested to elaborate upon his comments so as to prevent any reservations of the Editor
with regard the content and opinion of the review.

Acknowledgement of sources

In the interests of the highest good of science and its creators, reviewers were required to identify situations in which parts of
the paper were taken from other sources without this being mentioned by the authors. Any use of the work of other authors
should be accompanied by appropriate quotations, which the authors were informed about when completing the statement



prepared by the Editorial Board. The reviewer was obliged to draw the Editor’s attention to significant similarity between the
discussed paper and any other document or publication. It was seen as good practice to use the ‘random’ function in the
database to draw a paper in a unbiased way, that would then be checked by the anti-plagiarism system.

Disclosure and conflict of interest
Each reviewer was obliged to immediately report any cases where the review could be related to the work of the reviewer, or
give competitive advantage in any way associated with the reviewer or their work.

DUTIES OF AUTHORS

Reporting standards

All authors and co-authors were required to present original contents, not previously published in fragments or in their en-
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Foreword

On 7-8 June 2018, at the Faculty of Economic Sciences of the Warsaw University of LifeSciences, an International Scientific
Conference was held under the title 'Economic Sciences for Agribusiness and Rural Economy’ The conference was attended by
410 people from 27 countries, from 4 continents, including 88 different scientific institutions. 118 presentations were given in
thematic sessions and 12 speeches in plenary sessions. In addition, a special panel for young scientists was organised ‘Chal-
lenges of Contemporary Economy in the Perspective of Research of Young Scientists, organised for the fourth time by the Fac-
ulty of Economic Sciences. To include students in the organisation of this great event, the organisers added to the conference
an overview of Scientific Circles organised for students working inscience clubs at universities.The scientific articles presented
as part of the conference were published in accordance with the scientific issues discussed during the conference session, in
two volumes:

No 1
e Adaptation processes of enterprises for implementing the principles of sustainable development
® Policy towards agriculture and rural areas
® |nnovation of the national economy, with particular emphasis on agribusiness
® |mpact of the financial sector on agriculture, the food industry and rural areas

e Transformations in agriculture and food economy in European countries
e Agricultural markets in the era of integration and globalisation

® |mportance of social capital in local and regional development

® |ogistics as a factor in economic development

In total, 105 scientific articles were published in conference proceedings, which positively went through a double, blind
review made by 210 reviewers from around the world. 18% of scientific articles sent to the conferences failed to be reviewed
successfully. In 12% of cases the Editor-in-Chief asked for a third, conclusive review. The Editorial Board gathered 16 top experts
in the field of economics from 9 countries: Latvia, Italy, Poland, Germany, the USA, Ukraine, the Czech Republic, Hungary and
Finland. In connection with the significance of the event, six sponsors agreed to financially support this exceptional event for
the development of science. In addition, the Association of Agricultural and Agribusiness Economists — SASEA (Polish Associa-
tion of Agricultural and Agribusiness Economists) was the patron of the conference proceedings. This large-scale association
operating for 25 years has been gathering economists in agriculture and agribusiness interested in current economic problems
in the world. In light of the scale of the event in Warsaw, the association chose to become its patron.

The conference proceedings contained scientific articles of the highest quality, which gave an accurate description of
economic reality. A number of theories were presented, a whole range of methods was applied and the most professional
language was used to describe the variety of problems that the economy is facing today. The scientific knowledge presented
brought to the event new ideas that are worth disseminating. The effects of the verification of results in science observed so
far were also discussed. Due to the specificity of economics as a science which is inseparable with other fields, elements of
other subjects such as sociology, politics, mathematics or natural sciences, were presented in the Conference Proceedings,
which further confirm the Warsaw event as a solid foundation for the development of modern science. This year the topic of
the conference included the most important contemporary issues, starting with the changes that are already occurring or will
have to occur in enterprises with the current promotion of sustainable development. Issues related to food economy were
also discussed, which since the beginning of humanity has invariably been the most important aspect for the functioning of
the economy. In addition, sessions on integration and globalisation were presented, in light of the speed of these phenomena
in the world. Observations regarding policy in many countries of the world, especially concerning agriculture and rural areas,
were exchanged. By organising a session about the importance of social capital in local and regional development, the essence
of human development was emphasised, and in consideration of the need for development, a session on innovations was
formed, which, in the organisers’ opinion, constitutes an inseparable element of improving the world’s economies. A session
on financial issues in agribusiness and logistics was also prepared, considering their immense significance for today’s everyday
economic life in Europe.



The presentations were attended by scholars from many countries. It is worth emphasising, however, that the Faculty of
Economic Sciences hosted many scientists from all over Eastern Europe, namely, Latvia, Ukraine, Russia, the Czech Republic,
Slovakia, Lithuania and Hungary. This gathering of scientists from the same part of Europe made it possible to share and gather
knowledge from research conducted in countries that have much in common. In fact, the countries of Eastern Europe are
influenced by a similar history and now have the same problems and advantages associated with their economy and political
aspirations. The two-day Warsaw Conference was therefore an ideal moment to meet and discuss current problems, create new
ideas aimed at the development of neighbouring countries, and share insights regarding economic everyday life of this region
of Europe. Bearing in mind the high rate of internationalisation of conferences and at the same time scientific articles submit-
ted, the Editorial Board used the services of an English translator to provide hosts with the most commonly used language of
publications. The Conference Committee and the Editorial Board are open to any comments and recommendations regarding
the preparation of future conferences and the release of subsequent volumes of Conference Proceedings.
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ABSTRACT

The aim of this article was to initiate a discussion on the possibility of implementing the paradigm of sustain-
able agriculture by integrated fruit and vegetable producers. On the basis of the literature review the concept
of industrial and sustainable agriculture and the dual model combining the advantages of both ideas were pre-
sented. Research has shown that institutional solutions have inspired horticulturists to join producer groups/
/organisations, resulting in an increase in the number of products offered on the domestic and international
market. The strength of the correlation analysed between the number of producer groups/organisations and
the selected characteristics of the fruit and vegetable market showed that integrated producers have a greater
impact on the vegetable market than fruit. This impact had the properties of industrial agriculture. The struc-
ture of Polish groups/organisations in terms of their number allows us to suppose that, as small, often family
businesses, they have premises to implement the paradigm of sustainable agriculture using the dual model.
However, such an idea requires further long-term institutional support.

Keywords: industrial agriculture, sustainable agriculture, fruit and vegetable producer groups and organi-

sations
JEL codes: QO01, Q13, F36

INTRODUCTION

Agriculture in Poland is at the stage of industrialisa-
tion, while the concept of sustainable development is
of particular importance for the development of rural
areas. However, the possibility of its implementation
depends on the level of socio-economic development

of a given country. The current level of this rural de-
velopment in Poland means that the idea of sustain-
able development cannot be effectively implemented,
as it may lead to a decrease in the welfare of society
(Matysiak and Strus, 2015). On the other hand, there
are strong legislative barriers and social contrain-
dications for the continuation of land consolidation
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processes. It can therefore be concluded that the idea
of integrating producers can provide a solution to the
problem of the choice between industrial policy and
sustainable development in agriculture.

THEORETICAL BACKGROUND

The agricultural issue is treated differently in under-
developed countries, where the most acute problem is
the insufficient growth of food production in relation
to the demand at the existential minimum level, and
differently in developed countries, where there is a
significant disparity in the income of the agricultural
population in relation to non-agricultural activities, a
lower rate of return on capital employed and lower
labour productivity of those employed in agriculture
(Czyzewski and Guth, 2016). Developing countries,
which also include Poland, solve agrarian issues us-
ing the model of industrial agriculture. It allows for
an increase in agricultural production, which in turn
allows the demand for food to be met. The undisputed
successes in terms of increased production, efficiency
and productivity made a positive impression. Such
agriculture with a high level of concentration and
specialisation, a large scale of production and high
outlays of industrial resources is considered modern
(Zegar, 2010).

From such a model of agrarian economy as indus-
trial agriculture the idea of integration of agricultural
producers is derived, as a kind of ‘counterbalance’ to
the developing monopolies on the side of agriculture
environment. Since the concentration processes in
the sectors serving the agricultural sector are becom-
ing stronger year by year, in the situation of a frag-
mented agrarian structure, the market position of the
farmer is worsening. There is a kind of asymmetry
of concentration which affects them to the disadvan-
tage of others. According to Czyzewski and Guth, the
power of farmers may be strengthened by producer
groups and organisations. Unfortunately, the strength
of these groups is too weak to defend the interests
of farmers in real terms and to balance their position
in the food production chain (Czyzewski and Guth,
2016).

However, it can be noted that after Poland’s ac-
cession to the EU, the average size of agricultural

holdings increased. As the area of land increases, the
benefits of specialisation increase. The relation be-
tween the size of agricultural holdings and economic
effects is explained by the farmers’ determination to
increase the scale of production (Sme¢dzik-Ambrozy,
2015). These factors contribute to a rapid increase in
productivity and a question arises as to how to rec-
oncile the need to increase agricultural production in
order to meet the world’s food challenges with care
for the environment (Sobczynski, 2015). The model
of industrial agriculture dominating in developed
countries is based on microeconomic rationality and
not on social rationality. The nature of the market
mechanism requires the implementation of an indus-
trial model in agriculture, however, attention is drawn
to the need for alternative models. The model of sus-
tainable agriculture is increasingly indicated, which
requires the involvement of an institutional factor
— state interventionism (Zegar, 2010).

In a globalised world, the potential for interven-
tionism is diminishing and the market is moving
towards microeconomic efficiency without solving
either food or income problems. The evolution of
CAP instruments is the strongest manifestation of the
transition from the paradigm of industrial agriculture
to its sustainability (Czyzewski and Guth, 2016). Al-
though the level of support received by agriculture
has been steadily decreasing in recent years, it is still
high. On the one hand, the evolution of CAP instru-
ments is a sign of a shift from the paradigm of indus-
trial agriculture to its sustainability, and on the other
hand, its universal nature is not conducive to achiev-
ing the objective of sustainable development of the
agricultural sector (Smedzik-Ambrozy, 2015).

The concept of sustainable development is de-
rived from the concept of eco-development, which
was created as a response of the international en-
vironment to global natural problems arising at the
turn of the 70s and 80s of the 20th century, when in-
dustrialised agriculture gradually violated its former
harmony with the natural environment (Czyzewski
and Smedzik-Ambrozy, 2013). According to the new
paradigm of the agrarian economy, the discrepancy
between the micro and macro criteria is underlined
by the contradiction between market and social
competitiveness (Czyzewski and Czyzewski, 2015).
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The paradigm of sustainable agriculture as part of
the new agricultural economy integrates social and
environmental economic objectives, taking into ac-
count not only maximising the economic surplus for
the needs of agricultural holdings. Attention is also
paid to balancing the role of agriculture as a genera-
tor of food products benefiting from technological
and biological progress, while at the same time re-
ducing environmental pressures and increasing food
quality and safety. Agriculture should be developed,
but in a sustainable way. Industrial agriculture guar-
antees a growing supply of food, cheaper but with
decreasing marginal usability due to highly intensive
production methods, genetic modifications and a de-
graded environment. Sustainable agriculture is less
efficient, relatively more expensive, but it guarantees
the preservation of natural well-being (Czyzewski,
2007). Therefore, the industrial development path
of agriculture was defined by Czyzewski and Guth
as a ‘quantity paradigm’, and the model of sustain-
able agriculture as a ‘quality paradigm’ (Czyzewski
and Guth, 2016). The two concepts are combined in
a dual model. It combines the concepts of industrial
agriculture, which strongly emphasizes the increase
of work efficiency and the intensity of management
of production resources, as well as socially sustain-
able agriculture taking into account environmental or
health requirements (Henisz-Matuszczak, 2007).

MATERIALS AND METHODS

The aim of this study was to assess whether the inte-
grated Polish horticulturists meet the requirements of
the sustainable agriculture paradigm. Therefore, on
the basis of a review of the literature and data from
the Central Statistical Office, Ministry of Agriculture
and Rural Development and the Agency for Restruc-
turing and Modernization of Agriculture, changes in
the fruit and vegetable market, the process of integra-
tion of fruit and vegetable producers in the long-term
(12-year) period, were analysed. By means of corre-
lation and dynamics analysis, the characteristics of

the fruit and vegetable market were presented, which
are shown in graphical and tabular form.

RESULTS AND DISCUSSION

In order to ensure sustainable development, atten-
tion should be paid to the need for alternation in the
options exercised. The pendulum ‘principle’ allows
for inhibiting or dynamising stimulators of economic
development (Czyzewski, 2007). It is not easy,
however, as the effects of institutional hysteresis
connected with the liquidation of the centrally man-
aged economy system are mentality issues hindering
integration processes (Czyzewski, 2007). According
to Grzelak, farmers in Poland appreciate the lower
institutionalisation of their activities, understood as
independence in terms of the possibility of choosing
the channels for marketing their products, higher than
the possible benefits resulting from membership in
a production group (Grzelak, 2007). This thesis can
be confirmed by the fact that the instruments of the
support programme for newly established fruit and
vegetable producer groups introduced in 2007 en-
couraged horticulturists to integrate, while radically
changed in 2012 slowed down this process (Fig. 1).
Polish gardeners were granted the amount of PLN
7.875 billion under this measure during considered
period (including PLN 7.515 billion to cover part of
eligible investment costs included in the approved
recognition plan)’. According to many research-
ers (Krzyzanowska, 2011; Sobczak, Jablonska and
Olewnicki, 2013; Kopinski and Czernyszewicz,
2014), the period after Poland’s accession to the
European Union was a time of prosperity for Polish
integrated producers of fruit and vegetables. Machine
and technology parks have been modernized, the
quality of the products offered and the efficiency of
production and sales have improved.

Assuming that the industrial model is more ef-
ficient, but not conducive to the long-term develop-
ment of agriculture, and that the paradigm of sus-
tainable development prefers smaller farms as the

3 Agency for Restructuring and Modernization of Agriculture and Rural Development website armir.gov.pl [Accessed

20.01.2018].

PART 1. Adaptation processes of enterprises for implementing the principles... 23



Proceedings of the 2018 International Scientific Conference ‘Economic Sciences for Agribusiness and Rural Economy’

No 1, Warsaw, 7-8 June 2018, pp. 21-27

350

300

250

200

150

100

50

2004 2005 2006

2007 2008 2009 2010 2011

2012 2013 2014 2015 2016 2017

Figure 1. Number of producer groups and organizations from 2004 to 2017

Source: own study based on data from the Agency for Restructuring and Modernization of Agriculture and Rural Development
(ARMA) and the Ministry of Agriculture and Rural Development (MRDA).

more efficient ones, the concept of creating producer
groups and organisations combines the advantages of
both agrarian theories. As smaller producer groups,
producer groups set up within the framework of in-
stitutional interventionism make it possible to take
advantage of the advantages of the industrial trend
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while maintaining the often family type of agriculture
which cares for the well-being of the environment. In
Poland, producer groups and organizations are con-
ducive to the implementation of the sustainable de-
velopment paradigm, as we are mostly dealing with
small, often family organizations (Fig. 2).
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Figure 2. Structure of fruit and vegetable producer groups and organizations by number of members (situation on

2 January 2018)

Source: see Figure 1.
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However, it should be remembered that only the
process of ownership changes without adequate in-
stitutional solutions will not automatically ensure
sustainable economic development (Czyzewski ed.,
2007). As mentioned earlier, the functioning of fruit
and vegetable producer groups and organizations
in Poland was initiated by institutional procedures.
Their appearance undoubtedly had an impact on the
fruit and vegetable market. The average annual rate
of changes in selected factors characterizing this mar-
ket in the years 2004—2016 is presented in Table 1.

On the basis of this information, we can see that
fruit and vegetable producers reduced their area of
land dedicated mainly to vegetables on average each
year during the period under analysis (the area de-
voted to fruit production decreased very slightly).

Despite the changes in the cultivated area, the yield
increased on average by 2.3% per year for fruit and
slightly for vegetables. Taking into account the fact
that the consumption of both fruit and vegetables de-
creased on average by 0.5% annually, it is not sur-
prising that the importance of an open market and
the possibility of exporting fruit and vegetables have
increased. The increase in export value emphasized
the advantages of Polish horticulture products, as its
annual average value increased by approx. 8%. The
following indicates whether there is a correlation
between the selected characteristics and the number
of fruit and vegetable producer groups and organiza-
tions. The data for the period 2004-2016 have been
calculated using Statistica with a materiality level of
p <0.05 and are presented in Table 2.

Table 1. Average annual rate of changes in selected factors on the fruit and vegetable market in the years 2004—
-2016
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Table 2. Correlations between selected characteristics of the fruit and vegetable market and the number of producer
groups and organizations 2004-2016
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Relations between the growing number of fruit
and vegetable producer groups have been noted, de-
spite decreasing internal demand. This phenomenon
is explained by the very strong positive correlation
between the growing fruit production and its pur-
chase and export. The intensive production of fruit by
individual producers is demonstrated by the lack of
a significant correlation between integrated produc-
ers and the size of the fruit-growing area. Different
relationships were noted for vegetables. Newcomer
groups and producer organizations were not corre-
lated with a decrease in internal demand or with a
decrease in the volume of vegetable production.
The intensification of vegetable production is evi-
denced by a strong correlation between the number
of groups/organizations and the decreasing area of
land allocated for vegetable production. Moreover, it
should be noted that there was a dependence indicat-
ing the role of groups and organizations in increasing
the volume of vegetables purchased and the value of
their exports. This confirms the effectiveness of mod-
ernization processes in Polish integrated horticultural
farms, mainly in the vegetable sector.

CONCLUSIONS

To sum up, we can state that institutional regulations
of the fruit and vegetable market since the accession
of Poland to the EU caused the initiation of concen-
tration processes indicating the predominance of the
idea of industrial agriculture. However, the number
of Polish fruit and vegetable producer groups and
organizations is conducive to the implementation of
the concept of sustainable agriculture. The character-
istics of the fruit and vegetable market over the pe-
riod under analysis confirm an increase in the number
of products marketed, which is an indication of the
characteristics of industrial agriculture. The dual
model, which combines the advantages of industrial
production with those of resource-conscious farms in
terms of environmental or health requirements, can
be a concept that should be promoted institution-
ally. However, experience with the scheme so far has
shown that support for the fruit and vegetable market
should be of a long-term character. Research shows
that the possibility of benefiting from a high “political

rent’ has encouraged many horticulturists to integrate,
which was later corrected by the market. Without
further intervention one can fear that as soon as the
groups/organizations started to appear on the Polish
market, they may disappear from it just as quickly.
It would be a pity if modernized farms/enterprises
were taken over by partners geared strictly towards
the industrial economy.
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ABSTRACT

The rates of increase in labour costs in non-agricultural sections and prices of means of production for agri-
culture, which are higher than selling prices of agricultural products in countries with a market economy have
resulted in a decrease in unit profitability of agricultural production. Farmers wishing to obtain a satisfactory
income must increase their production scale, mainly by increasing farm area. The study covers two intention-
ally selected groups of countries differing with regard to economic development specified by gross domestic
product (GDP) value per capita. The reason for this selection is the dependence of the farms’ economic
strength on the national economy level of analysed countries. The first group of countries with a high level
of this indicator (GDP) includes: Denmark, Sweden, Ireland, the Netherlands, Austria, Germany, Belgium,
Great Britain and France. The second group covers — Slovenia, the Czech Republic, Slovakia, Lithuania,
Latvia, Poland, Hungary, Romania and Bulgaria. Analyses covered the changes in average farm area, share of
farms with an area of 30 ha of UAA or more in the total number of farms, land use, employment and standard
production in 2005 and 2016. In both groups, the following increased in the analysed period: the average farm
area and share of larger farms in land use and production. In the majority of analysed countries, the share of
farms with an area of 100 ha or more, when it comes to production, exceeded 50%.

Keywords: farms, UAA, agricultural production
JEL codes: 013, Q12, Q18

INTRODUCTION

Farms are affected by two types of ‘forces’. The
theory of forces affecting farms was developed by the
German agricultural economist Theodor Brinkmann
(Brinkmann, 1922). He distinguished two types: ‘In-
tegrierte Kréfte’ and ‘Diferenzierte Krifte’. The first

type means the integrating forces inside the farm.
They make the farm conduct multilateral production
in order to make even and full use of land, work and
technical means. Differentiating forces, on the other
hand, are what constitute the environment which
consists of the supply and outlet market as well as
the institutions which create so-called farm operation

! Corresponding author: Swigtokrzyska 20, 00-002 Warsaw, jozwiak@ierigz.waw.pl, +4822 505 45 99
2 Corresponding author: Swigtokrzyska 20, 00-002 Warsaw, zmirkowska@ierigz.waw.pl, +4822 505 45 84
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rules. Recipients of agricultural products, agricultural
trade and processing enterprises demand many uni-
form raw materials of specified quality and size from
suppliers. In order to meet these requirements, farm-
ers are forced to specialise in production, as well as
increase the intensity level, and, in the longer term,
also increase farm area. Trends in the evolution of
labour costs in the national economy, the prices of
means of production purchased by farmers and the
selling prices of agricultural products also have a sig-
nificant impact on farmers’ decisions. Labour costs
in the national economy (their main component being
salaries) indirectly influence labour costs in agricul-
ture. The trends in the evolution of these costs and
selling prices of agricultural products are shown in
Figure 1.

During the analysed period (1995-2016), the la-
bour costs in the national economy rose almost six-
-fold; the prices of means of production purchased

by farmers rose more than three-fold and the sell-
ing prices of agricultural products more than dou-
bled. The price scissors index during this period was
around 70%, which means that the rate of the rise in
the prices of means of production for agriculture was
by 30% higher than the rate of increase in the sell-
ing prices of agricultural products and resulted in a
decrease in production profitability.

Another significant factor influencing farmers’ de-
cisions is technical progress, manifesting itself in an
increase in tractor power and efficiency of machin-
ery. The rational use of these means causes farmers to
increase farm area. These trends make farmers reor-
ganise activities in the ever-changing farming condi-
tions, mainly by increasing farm area and production
intensity level. Hence, there is a need to study the role
of larger farms. The increase in farm size is a result of
the disappearance of poorly managed farms or those
lacking successors.
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Figure 1. Trends in the evolution of labour costs in the national economy, prices of means of production for agricul-
ture and prices of agricultural products in Poland between 1995-2016

Source: Zigtara and Adamski (2018).
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OBJECTIVE OF THE PAPER, SOURCES
OF MATERIALS AND METHODOLOGY

The objective of the paper is to assess the share of
larger farms in several areas: the number of farms, the
use of agricultural land, employment and production
and also to assess land and labour productivity when
compared to the average level of these indicators. The
subject of the studies are larger farms from selected
European Union countries. The assessment covered
farms with the following area: 30-50; 50—100 and
100 ha or more of UAA. The area of 30 ha, as the
lower limit, was adopted conventionally, following
existing trends. The studies covered farms from two
groups of selected countries differing in economic

development level specified by GDP per capita
in 2014. The first group included countries with a
GDP per capita exceeding EUR 30 000. In contrast,
the second group with low GDP included countries
where GDP was within the range of EUR 5.9 to 18.1
thousand per capita.

The adoption of this criterion resulted in the fact
that Group 1 included the EU-15 countries (the ‘old’
EU) while Group 2 — the countries which joined the
EU in 2004 and later. By adopting GDP as a criterion
for the selection of countries to be analysed, the re-
lationship between the country’s economic develop-
ment level and the economic strength of farms has
been followed (Sikorska, 2013). The list of the ana-
lysed countries is shown in Table 1.

Table 1. Gross domestic product per capita and average farm size in the analysed countries in 2014
GDP Farm area SO in 2013 Farm size*
Country (EUR th(.)us. per averaged (EUR thous. per averaged
capita) (ha) farm)

Denmark 47.0 67.5 250.2 large
Sweden 46.6 45.2 69.7 medium large
Ireland 41.9 355 359 medium small

high the Netherlands 39.3 274 303. large
Austria 38.7 19.2 40.4 medium small

Germany 36.1 58.6 162.3 large

Belgium 359 34.6 226.6 large

GDP Great Britain 35.0 93.6 119.2 large

France 323 58.7 120.5 large

Slovenia 18.1 37.7 13.9 small

Czech Republic Republic 14.9 132.8 169.4 large
Slovakia 14.0 80.6 79.9 medium large

Lithuania 12.5 16.7 11.2 small

low Latvia 10.7 23.0 12.1 small

Poland 11.2 10.1 15.2 small

Hungary 10.6 9.5 11.3 small

Romania 7.6 3.6 33 very small
Bulgaria 5.9 18.3 13.1 small

* Farm size adopted according to FADN.

Source: Statistisches Jahrbuch iiber Erndhrung, Landwirtschaft und Forsten (2015).
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Group 1 is dominated by larger, medium-large and
large farms. Group 2 — by very small and small farms.
The exceptions are farms in the Czech Republic and
Slovakia, large and medium large, respectively. The
studies covered the years 2005 and 2016. This period
makes the analyses of the dynamics of changes pos-
sible. The studies used the comparative method. The
source of study materials was statistical data con-
tained in statistical yearbooks and Eurostat®.

CHANGE IN THE ROLE OF LARGER FARMS
IN LAND USE AND AGRICULTURAL
PRODUCTION IN 2005 AND 2016

The studies conducted led to the following results
(Jozwiak, Mirkowska and Zigtara, 2018). In the ana-
lysed years, 2005 and 2016, in all analysed countries,
a decrease in the total number of farms was observed.
In Group 1 countries, the number of farms ranged from
—5% (Great Britain) to —17% (Sweden). In Group 2
countries with low GDP per capita, the decrease in
the number of farms was larger and ranged between
—9.4% (Slovenia) to —62.5% (Slovakia). A conse-
quence of the decrease in the number of farms has
been an increase in average area. In Group 1, it was
between 5.3% (Austria) and 61.0% (Great Britain).
In Group 2, this increase was higher, from 11.1%
(Slovenia) to 331.8% (Bulgaria). The area of farms
in Group 1 was by far larger than in Group 2, with
the exception of the Czech Republic and Slovakia. In
most countries in Group 1, there was a decrease in the
share of farms with an area of 30-50 ha in total. The
exceptions were: Austria, the Netherlands, Germany,
Belgium and Great Britain. In the second group, there
was an increase in the share of this class of farms in
overall and an increase in number, with the exception
of Lithuania and Latvia.

In the farm class 50-100 ha, in Group 1, there was
an increase in share in the total number, excluding
Denmark, Sweden and France, while reducing their
number. In Group 2, all countries were characterised
by an increase in share of this class of farms in total
as well as an increase in number.

In the class of farms of 100 ha and more, all coun-
tries showed an increase in share in the total number
of farms and an increase in number. The reverse situ-
ation was in Austria where an increase in the share
involved a decrease in the number of farms.

During the analysed years, there were changes in
the share of the individual size classes of farms in
land use. In Group 1 countries, there was a decrease
in the share of farms with an area of 30-50 ha in land
use. The exception was Austria. In Group 2, the share
of this class of farms in land use increased, except for
Lithuania and Latvia. In the farm class of 50-100 ha
of UAA, in Group 1 there was a decrease in land use,
except for the Netherlands, Austria and Belgium. In
Group 2, the share of this class of farms in land use
increased. In the class of farms of 100 ha and more,
in Group 1, share in land use increased, except for
Austria. In 2016, the share of those farms in land
use ranged from 17.9% (Austria) to 74.6% (Great
Britain). In Group 2, the share of this class of farms
in land use increased, except for the Czech Republic
and Slovakia, where the share was very high and in
2016, amounted to 87.5 and 88.6%, respectively. In
Group 1, there was an increase in average farm area
with the exception of the Netherlands, Austria and
Germany. The average farm area in this class ranged
between 152.5 ha (the Netherlands) and 311.4 ha of
UAA (Great Britain). In Group 2, apart from Latvia
and Bulgaria, there was a decrease in average farm
area. In 2016, the average farm area ranged from
276.6 ha (Lithuania) to 697.6 ha (Slovakia).

The share of employees in farms of 30—50 ha in
the total number of agricultural employees in Group
1 decreased in the analysed years, while in Austria
and all Group 2 countries it increased. In both groups,
there was a decrease in employment per 100 ha of
UAA. This was stronger in Group 2. Similar trends
occurred in the class of farms of 50-100 ha. In the
class of farms of 100 ha or more, in both groups,
there was an increase in total employment share. The
exceptions were Sweden and Ireland, from Group 1,
and the Czech Republic from Group 2. In most coun-
tries, both groups experienced a decrease in employ-

* Eurostat website http://ec.europa.eu/eurostat/data/database [Accessed 24.04.2018].
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ment per 100 ha of UAA, and was stronger in Group
2. Despite this, the level of employment in Group 2
countries was about twice as high than in Group 1.

In the analysed years, in Group 1, the share of
farms from the class 30-50 ha, when it comes to the
total agricultural production, decreased. The excep-
tions were Austria and the Netherlands. In Group 2,
apart from Latvia, the share of this class of farms in
production increased. In both groups, the production
level per farm increased. The trends were similar for
farms of 50-100 ha. The exceptions were Denmark,
Sweden, Great Britain and France from Group 1 and
Slovakia, from Group 2, where there was a decrease
in the share of this class of farms in total production.
In this class of farms, there was also an increase in
production value per farm. The exceptions were Den-
mark and Slovakia. In the class of farms of 100 ha
and more, in all countries, there was an increase in
share in total production. In Group 1 countries like
Denmark, Sweden and Great Britain, this share ex-
ceeded 60%. In Group 2 countries, the largest share
was observed in the Czech Republic, Slovakia and
Bulgaria, where it was 78.8, 79.5 and 62.1%, respec-
tively.

There were significant differences in land pro-
ductivity, between Group 1 and 2: in Group 1, it was
about twice as high. In the class of farms of 30-50 ha,
in Group 1, land productivity was lower than the av-
erage in those countries. The exceptions were Austria,
Germany and France. In Group 2, land productivity
was similar to the average. In farms of 50-100 ha and
100 ha or more, land productivity was lower than the
average in both analysed years.

Labour productivity in all farms in Group 1 was
by far larger than in Group 2. In 2005, in farms with
the lowest productivity in Group 1, it was 8.3 times
higher than the similar productivity in the second
group and in farms with the highest productivity it
was 7 times higher than in Group 2. The respective
values in 2016 were 4.5 and 4.0. Labour productivity
in farms of 30-50 ha in Group 1, with the exception
of the Netherlands, was lower than the average. On
the other hand, in Group 2, it was higher than the av-
erage except for the Czech Republic. In the class of
farms of 50-100 ha only Denmark and Sweden noted
labour productivity lower than the average. In the

class of farms of 100 ha or higher, labour productiv-
ity was higher than the average in all countries. The
labour productivity differences between Group 1 and
2 in this class were smaller. The analogous figures for
2005 were 2.4 and 2.7 and for 2016: 2.5 and 4.3.

CONCLUSIONS

1. The processes of adaptation of farms to variable
farming conditions, irrespective of the economic de-
velopment level in the countries, consisted of an in-
crease in the production scale, by increasing the farm
area and increasing the production intensity level.

2. In some Group 1 countries with a higher GDP
level (Denmark, Sweden, Great Britain and France),
the share of farms of 30-50 and 50-100 ha, when it
comes to the number of farms, land use and produc-
tion, decreased. They became auxiliary farms.

3. In all the analysed countries, the share of farms
of 100 ha and more in land use and production in-
creased in the years 2005-2016. In most countries,
the share in production exceeded 50%.
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ABSTRACT

The article examines the state and prospects of organic production by agricultural enterprises in the Ukraine.
Existing natural, climatic and soil potential for the production of organic agricultural products as well as
their export and consumption in the domestic market are characterized. It was noted that the development of
organic production is one of the main priorities of the agrarian sector of the Ukrainian economy. State sup-
port for the development of this type of production is being implemented, as reflected in ‘3 + 5’ as a strategy
for the development of the agrarian sector of the economy for the period until 2020. Attention is drawn to
the instability of the environment, insufficient development of demand and limitations of financial resources,
which hinder the realization of Ukraine’s potential in this segment of the agrarian sector. The conclusion on
the necessity of applying marketing strategies for promoting and marketing organic products on domestic and
foreign markets is drawn. The model of forming a marketing strategy of organic production development in

the Ukraine is offered.
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INTRODUCTION

The current problem of organic production devel-
opment in the Ukraine stems from the deterioration
of the ecological situation in the world, thus organic
products are gaining popularity. Simultaneously,
considerable attention is paid to food products, the
consumption of which benefit human health. Do-
mestic consumers are striving to improve the qual-
ity and safety of food products. The development

of organic production contributes to environmental,
economic and social benefits of this area of activity.
In addition to assessing the state of organic produc-
tion, the goal is to develop marketing strategies for
the development of the organic products’ market.
To achieve these goals, marketing strategies are
given an important place in the management sys-
tem of this area of activity. The main objective of
the strategy is to increase sales, market share and
profit.
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THEORETICAL BACKGROUND

The study of domestic and foreign sources proves
that in today’s economic theory and practice, mar-
keting development is a prerequisite for achieving a
company’s market goals. First of all, it concerns the
production and sale of new types of goods, includ-
ing organic products. The legal and economic basis
for the production and circulation of organic agri-
cultural products and raw materials in the Ukraine is
determined by the Laws of Ukraine aimed at ensur-
ing the proper functioning of the market for organic
products and raw materials, as well as guaranteeing
consumer confidence in the quality of products and
raw materials, marked as organic (Law of Ukraine,
2013).

Comprehensive propaganda of values and out-
looks, inherent to supporters of the world organic
movement, increase the efficiency of agricultural
production together with the simultaneous devel-
opment of the modern world and domestic safety
for natural and human technologies, thus promot-
ing the development of the organic movement in the
Ukraine, focusing more specifically on production,
processing and export of organic products, as well as
the formation of the domestic consumption market
(Federation of Organic Movement of the Ukraine,
2010).

The only way to achieve the goals of an enter-
prise in terms of turnover, profit, and return on in-
vestment is to meet consumer concerns. Marketing,
as a management function, has a special role in this
process. Planning marketing strategies involves ana-
lysing a company’s capabilities and making decisions
about marketing activities and their implementation
(Harkavenko, 2002).

MATERIALS AND METHODS

The following documents and materials are used to

conduct research on the state of development of the

organic production market in the Ukraine:

— materials of the Federation of Organic Movement
of the Ukraine;

— materials from the Ministry of Agrarian Policy
and Food of the Ukraine;

— materials of marketing research on the demand
and supply of organic products in domestic and
foreign markets.

In the course of this research, the following meth-
odological approaches were used: materials of the
Federation of Organic Movement of the Ukraine:

— materials from the Ministry of Agrarian Policy
and Food of the Ukraine;

— materials of marketing research on the demand
and supply of organic products in domestic and
foreign markets.

In the course of this research, the following meth-
odological approaches were used:

— study of consumer behaviour in the markets of
organic products, enabling the determination of
consumer needs, requirements and wishes.

— the method of system analysis giving insight into
the market situation and enabling an estimation
organic production development dynamics;

— the method of economic-mathematical modelling
enabled the assessment of the prospects of devel-
oping the organic products’ market and, taking into
account existing factors of the external and internal
environment, the development of a model for the
formation of a marketing strategy for the develop-
ment of organic production in the Ukraine.

RESULTS AND DISCUSSION

Assessment of the state of production
of organic products
Organic production in the world, as a separate busi-
ness, began with a small number of farmers produc-
ing clean, natural products for a particular circle of
traditional consumers. For more than 80 years of
existence, it has become a powerful international
process, which includes not only the production of
agricultural products, but also strictly controlled con-
servation, processing, transportation and sale (Fed-
eration of Organic Movement of the Ukraine, 2010).
The Ukraine has the largest area in Europe, where
almost all land is suitable for agriculture. There are
more than 41 million ha of agricultural land, of which
about 8 million hectares of relatively clean soil. With
significant natural, climatic and soil potential for
organic agricultural production, its export and con-
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sumption on the domestic market, producers have
achieved results in developing their own organic pro-
duction (Pavlenko, 2016).

According to the Ministry of Agrarian Policy and
Food (Baker Tilly, 2018), as of 2017 in the Ukraine,
the total area of agricultural land certified as organic
is 421.5 thousand ha (Fig. 1). Almost half of organic
land (48.1%) is occupied by grain crops, which places
the Ukraine in seventh place among producers of or-
ganic grains. More than 16% is covered by oil — fifth
place in the world; 4.6% by beans — seventh place;
vegetables cover 2% of the land — 10th place; fruit
—0.6%, and grapes — 0.1%. Among other crops that
cover 28.6% of land, mustard, flax, nuts and berries,
etc., are grown.

According to Organic Standard, as of 20 August
2017, 485 entrepreneurs received a certificate of or-
ganic production in the Ukraine, of which 244 are en-
gaged in plant production. Recently, a considerable
part of new certification pertain to the production of
niche crops, including raspberries and other berries
(Agropolit, 2018).

According to research conducted, since 2006 there
is a tendency to actively fill the domestic market with
own organic products at the expense of establish-
ing own processing of organic raw materials. Within
11 years it has increased from EUR 400 thousand in
2006 to EUR 21.2 million in 2016 (Kovalchuk and
Mandro, 2017).

vegetables 2

grain crops

grapes | g 4

fruit 106

beans — 46

other crops

0 10 20

Support for organic production is one of the main
priorities reflected in the agrarian sector development
called ‘3 + 5°, as a strategy for the agrarian sector
of the Ukraine’s economy until 2020 (Ukrainian gov-
ernment portal, 2016).

Formation of marketing strategy

for the development of organic production
Organic agricultural production is the most sustain-
able agricultural sector model. Within the implemen-
tation of the Law of Ukraine on the Production and
Circulation of Organic Agricultural Products and
Raw Materials, great attention should be paid to the
formation of a holistic, scientifically sound system of
organization and management of enterprises produc-
ing organic products (Law of Ukraine, 2013).

Such a system could be reflected in the market-
ing management of enterprises that meets the needs
and demands of the market, responds to changes in
a flexible and adequate way in an external and inter-
nal market environment as well as increases the prof-
itability of production and activities of the enterprise
as a whole.

The effective introduction and use of marketing at
organic enterprises of the Ukraine requires, first of all,
the proper definition of a general programme of ac-
tions of enterprise production. The development and
implementation of a marketing strategy in the man-
agement of organic production of enterprises is a vital

30 40 50 60
%

Figure 1. Areas of organic agricultural land (421.5 thousand ha) in terms of crops

Source: author’s own research based on Baker Tilly (2018).
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need for the functioning of domestic agricultural pro-

ducers (Kucher, 2011).

The theory of marketing has evolved, and in prac-
tice, models of making strategic decisions are used.
Each model embodies a certain approach to develop-
ing marketing strategies. The determination of mar-
keting objectives makes it possible to decide on the
choice of marketing strategies to achieve these goals
(Harkavenko, 2002).

Research has shown that the effective develop-
ment of the organic product’ market involves the or-
ganization of production and marketing on the basis
of a system of marketing techniques and tools. For the
effective production and sale of organic produce by
agrarian enterprises, a model for forming a marketing
strategy for the development of organic production in
the Ukraine is proposed (Fig. 2).

1. The strategy of market coverage involves the
placement of goods in the distribution network
using intensive and selective distribution.
Intensive distribution involves the placement and
sale of goods through the largest possible number
of retailers. At present, the implementation of or-

ganic products is carried out through specialized
departments of supermarkets and small stores
in Kyiv, city-millionaires and regional centres.
These are supermarkets, small specialized stores,
and on-line stores where consumers can get prod-
uct information and make orders. Given the in-
crease in demand, it is necessary to increase the
number of places where organic products can be
purchased (Kosar and Kuzo, 2016).

Selective distribution involves the conclusion of
an agreement with the manufacturer not with all
intermediaries, but with those who are interested
in the implementation of the product. To achieve
this, it is necessary to thoroughly investigate
demand on domestic and foreign markets for
organic products, to ensure effective sales and
profit.

The strategy of intensive growth includes the
choice of growth directions where, depending on
sales, the following options are used: the strat-
egy of deep penetration into the market; market
development strategy and product development
strategy.

Marketing Development Strategies
of organic production

g

Strategy of Ethics
and Social Policy

Market Coverage Marketing Strategies
Strategy L
B J L
S L Strategies
Organization of placing for intensive growth
goods in the distribution \_

J L

Balancing the interests
of enterprises, individual

JL

network

consumers and society

Depending on the type
of product:

of growth to achie
marketing goals

Choice of the direction

as a whole

ve
Depending on the requirements

of society:

— intense distribution
— selective distribution

into the market
— strategy of market
development

Depending on sales volumes:

— strategy of deep penetration

— strategy of social and ethical
responsibility
— strategy of relationships

— product development strategy

Figure 2. Model of formation of a marketing strategy for the development of organic production in the Ukraine

Source: author’s own work.
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The strategy of deep penetration into the market
implies an increase in sales volume, market share
and profits on existing markets due to available
goods. To do this, it is necessary to promote the
product in order to increase the desire of existing
consumers and entice new customers who have
not yet used the product, and convince consum-
ers to use a larger amount of goods. An impor-
tant channel for the marketing of organic products
should be specialized stores of healthy eating.
The market development strategy implies the
company’s penetration into new markets by iden-
tifying new areas of product use, entering new
segments of the market, new territorial markets
and offering goods through new sales channels.
In addition, it is necessary to form future markets
that do not yet exist, but need to be presented and
created for specific products.

The product development strategy implies an
increase in sales as a result of introducing new
goods in existing markets. A promising direction
for the supply of new organic products is niche
crops. The most demanded niche products, both in
the domestic market and European Union market,
are sorghum, spices, nuts and berries, fresh herbs,
and garlic.

The strategy of ethics and social policy is respon-
sible for balancing the interests of enterprises, in-
dividual consumers and society as a whole, and
includes the following areas: a strategy of social
and ethical responsibility and a strategy of inter-
actions.

The solution of this issue is reflected in the prin-
ciples of organic agriculture. They are composed
of ethical principles and include the principle of
health, the principle of ecology, the principle of
justice and the principle of care (Organic UA,
2010).

The principle of health implies that organic ag-
riculture must support and improve the health
of soil, plants, animals, people and the planet as
a single and indivisible whole.

The principle of ecology means that the impact on
the environment should be reduced through effi-
cient material and energy management in order
to maintain and improve the environmental qual-

ity of products and resources. Organic farming
should be based on the principles of natural eco-
logical systems and cycles, working, co-existing
with and supporting them.

The principle of justice is based on the notion
that the production of organic products should be
based on a relationship guaranteeing equity, tak-
ing into account the interests of the environment
and living conditions. Justice is characterized by
objectivity, respect, correctness and economic at-
titude, both between people and in relations with
other living beings.

The principle of care argues that organic farming
management should have a preventive and re-
sponsible nature to protect the health and well-be-
ing of both present and future generations and the
environment. Therefore, new technologies have
to undergo a system of evaluation, and existing
methods require constant review and, if necessary,
appropriate measures need to be taken.

The proposed strategies allow producers of or-
ganic products to take into account the requirements
of the market environment. The organic products’
market is a promising segment of the agro-industrial
market. This is an incentive for the development of
organic farming and the cultivation of organic pro-
duce by Ukrainian farmers.

CONCLUSIONS

In recent years, the Ukraine has followed world
trends and is developing organic production. Con-
ducted research has shown that effective production
of organic products should, first of all, be based on
systematic and objective research and the formation
of marketing strategies for its development. In order
to increase the demand for organic products, it is nec-
essary to implement an effective marketing policy, to
stimulate its development and organize production in
accordance with all international requirements and
standards. For the effective production and sale of
organic products by agrarian enterprises, the authors
developed a model for forming a marketing strategy
for the development of organic production in the
Ukraine.
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ABSTRACT

The main goal of the article is to compare three approaches to measuring environmental sustainability
in agriculture: (1) environmental burden index, (2) sustainable value of eco-efficient production and (3)
sustainable value of eco-effective farm, applied by the authors to the sample of 125 EUFADN regions in
2015. The study indicate a fundamental problem: the notion of environmental sustainability in agriculture
differs depending on the criterion we apply. The authors recognized a principle trade-off in CAP which
consist of compensating strain on the natural environment with production or with public goods provision.
The choice between these two effects is crucial to draw a consistent development path for the Common

Agricultural Policy.

Keywords: environmental burden, eco-efficiency, eco-effectiveness, sustainable development, agriculture,
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INTRODUCTION

Discussions on the sustainable development of ag-
riculture, the methods and measurement indicators,
evaluation and indicative values, etc. are nothing new
(Kates et al., 2005; Zegar, 2012). In the literature, the
issue is most often analysed in its economic, social
and environmental aspects. While the first two are
not difficult to measure and evaluate (mostly from
the perspective of income, employment, education),

some dilemmas arise in the context of environmental
sustainability. One of the major dilemmas, if not the
most important, is whether (1) to decrease the overall
environmental burden of agriculture no matter pro-
duction effects, (2) to generate the highest production
in relation to the polluting means used (e.g. fertilis-
ers, plant protection products) and gases emitted (e.g.
greenhouse gases) during production (eco-efficien-
cy), or (3) to adopt a consensus consisting in the fact
that the products used in agricultural production are
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unfavourable for the natural environment, so simulta-
neously shall be compensated through agri-environ-
mental activities, which create environmental public
goods (eco-effectiveness). Unfortunately, there is no
universally accepted research methodology however,
the eco-efficiency approach (2) is dominant in the
literature. The aim of the article is to compare three
approaches to measuring environmental sustainabil-
ity: (1) environmental burden index for agriculture,
(2) sustainable value of eco-efficient production and
(3) sustainable value of eco-effective farm, applied to
the sample of EUFADN regions in 2015.

THEORETICAL BACKGROUND

Synthetic measure of environmental burden

in agriculture

The construction of a synthetic measure of environ-
mental burden in agriculture is a problematic issue.
Reytar, Hanson and Henninger (2014) point out
25 various indicators related to environmental sus-
tainability. Variables referring to water consumption,
agricultural subsidies, climate change, agricultural
production, ecosystem biodiversity, and land use
were deemed to be of key significance.

According to the OECD (2001), in turn, environ-
mental indicators for agriculture should include water
and soil quality, biodiversity, greenhouse gas emis-
sions, land conservation, wildlife habitats, and land-
scape. Zhen and Routray (2003) specify the meas-
urement of farm sustainability in the environmental
aspect, bringing it down to two areas: water man-
agement and arable farming structure. The authors
cited here proposed the following measures: amount
of fertilisers/pesticides used per unit of agricultural
land, amount of irrigation water used per unit of ag-
ricultural land, soil nutrient content, depth of ground-
water table, quality of groundwater for irrigation,
water use efficiency, nitrate content of groundwater
and crops. Other approaches point to the issues of
pesticide, herbicide, and fungicide use in agricultural
production, the use of organic fertilisers, the use of
synthetic fertilisers and plant protection products or
crop rotation (Saltiel, Baunder and Palakovich, 1994;
Hayati and Karami, 1996; JEPE, 2018). Studies on
Dutch or Danish agriculture, reveal that high stock

density (particularly in the case of poultry, cattle, and
pigs) per ha of agricultural land (AL) does not cre-
ate favourable conditions for environmental sustain-
ability due to relatively high emissions of nitrogen or
phosphorus compounds or carbon oxides (European
Commission, 2000).

A concept of eco-efficient production

The term ‘eco-efficiency’ appeared in the 1990s as a
practical tool to measure sustainability. It was intro-
duced by the World Business Council for Sustainable
Development in 2000 to identify a management phi-
losophy aimed at encouraging businesses to search
for environmental improvements that yield parallel
economic benefits. In other words, companies are
asked to be more environmentally responsible and
more profitable. The OECD (1998) refers to eco-
efficiency as the efficiency with which ecological
resources are used to meet human needs, which can
be measured as the ratio of an output divided by an
input, where the output is expressed by the value of
products and services produced by a firm, sector or
economy as a whole, while the input is the sum of
environmental pressures generated by the firm, the
sector or the economy. Therefore, an output increase,
for a given level of inputs, or an input decrease, for
a given level of outputs, leads to an improvement of
eco-efficiency. However, does a change in eco-ef-
ficiency reflect a corresponding change in terms of
overall sustainability, since what this ratio measures
is only the relative level of environmental pressure in
relation to the volume of economic activity? (Bon-
figlio, Arzeni and Bodini, 2017) In the authors’ opin-
ion sustainability is more related to absolute levels of
environmental pressure (Czyzewski, Matuszczak and
Muntean, 2018).

Eco-effective versus eco-efficient

As aforementioned, the eco-efficiency approach
may be somewhat contradictory to the idea of en-
vironmental sustainability, which should take into
consideration the actual environmental effect in
farms. In addition, the common agricultural policy
is evolving and, next to its original assumptions re-
lated to the assurance of quantitative and qualitative
food safety, support for agricultural incomes etc.,
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sets goals related to the respect for the environment
or the creation of public goods, in particular envi-
ronmental. Therefore, it is interesting to what de-
gree the support for agriculture, from various CAP
programmes, national and regional policies, affects
the increase in eco-efficiency of farms and to what
extent is affects their eco-effectiveness. At this point
a certain conflict between eco-effectiveness and eco-
efficiency might be expected, as the programmes
supporting agriculture surely include such that have
a strong impact on eco-efficiency issues, but also
such wherein eco-effectiveness will be dominant.
This conflict impedes the sustainable development
of agriculture. The results of this research, then, will
contribute to the discussion regarding the future of
the EU’s common agricultural policy after 2020,
but also the national and regional agricultural and
environmental policies in the context of its evolu-
tion. The crucial questions is what should be the
output measure in the input-output (I-O) approaches
used to assess the environmental sustainability? It
is also not certain to what extent the hitherto fund-
ing of agriculture facilitates the implementation of
goals regarding its sustainable development, and to
what extent it consolidates the industrial model of
production, where issues of efficiency will be of key
importance.

MATERIALS AND METHODS

Synthetic measure of environmental burden

in agriculture

Taking into account above-mentioned remarks, the

following variables from the EU FADN database may

be used and actually were applied in our study for the

construction of a synthetic measure (EUFADN codes

in brackets):

— stock density per 1 ha (SE120);

— fertiliser use intensity in crop production (SE295/
/SE136);

— plant protection product use (SE300/SE136);

— total production energy intensity (SE345/SE131);

— woodland area per 1 ha of AL (SE075/SE025).
The above set of variables fits in with the dis-

cussion on the environmental sustainability of agri-

culture relatively well represented in the literature

(Latruffe et al., 2016). The indicators were converted
into stimulants. Synthetic measures of the environ-
mental sustainability for an average farm in aregion is
in this study determined by Hellwig’s method (Poczta-
-Wajda and Poczta, 2016), but a choice of possible
methods is very wide here. We also recommend
TOPSIS-CRITIC method (Czyzewski and Kryszak,
2017). Hellwig’s method consist of the following
procedure: the distance from the pattern was deter-
mined for each object P, (region), cf. formula (1):

D,
d=1-—"(G=12,..,n 1
1 ) (1)
where:

D, — the distance of the i-th object from P,
x; — are the empirical values in the I #1 region.

D, = ,/i(zij - Zoj)2 (2)

Xx; —min_

7y = ———— 3)

max, —min,

Sustainable value of eco-efficient production

Estimating sustainable value with frontier bench-
marking (ESV, authors’ original methodology) was
carried out assuming a trade-off of productivity ver-
sus environment. Environmental Sustainable Value
(ESV) is a value-oriented method, developed as a
means of measuring agricultural eco-efficiency at
microeconomic level (e.g agricultural farm). This
enables a synthetic assessment of a farm’s contribu-
tion to farming sustainability, taking into account
the efficiency resulting from using economic, social
and environmental resources in comparison to the
opportunity cost (Figge and Hahn, 2005; Van Passel
et al., 2007; Illge Hahn and Figge, 2008; Burja and
Burja, 2016). In the authors opinion ESV has many
advantages comparing to the standard DEA approach,
since it also measures the monetary value of ‘con-
tribution to the sustainability’ that should be borne
to achieve it or was paid in surplus. Thus, it gives
much more information useful for policymakers than
a linear ordering. However, the authors propose to
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engage DEA technic to identify a benchmark unit for
ESV. In the literature, the use of DEA techniques to
measure eco-efficiency in different sectors, as well
as for the assessment of the environmental perform-
ance of farms and the agricultural sector, is widely
known (Gadanakis et al., 2015). Conversely, there are
not so many studies which estimate eco-efficiency at
farm level using the DEA approach (Picazo-Tadeo
Gomez-Limén and Reig-Martinez, 2011; Gomez-
Limon et al., 2012; Picazo-Tadeo et al., 2012; Berre
et al., 2015; Gadanakis et al., 2015; Pérez Urdiales,
Lansink and Wall, 2016).

The calculation formula for determining the ESV
of the farms in regions is as follows:

RN Vi by
SV, ZEZFI T {r_]_?J 4)
g i
where:
SV, — sustainable value afferent to a farm from
region i;
1y, rb; — tesource quantity of type j and region i of

the analysed farm, i.e. of the farm consid-
ered as reference system;

Vi yb; — return of resources of the analysed and
benchmark farm;

i=1,..,n—region;

j=1, ..., m—type of analysed resource.

Through its contents, SV indicates the absolute
size of the value created in a sustainable manner by
the agricultural farms of various countries of the EU.
To take into account the size effects and to make
comparisons between farms of various countries,
we can calculate the indicator Return to cost ratio
(RTC)). This one shows the relative contribution of
farms from various countries to the sustainable per-
formance compared to the benchmark:

RTC =% (5)
v, =SV,

where:

y; — created output;

SV, — sustainable value of the average agricultural
farm of country i.

The advantage associated with the use of DEA
in measuring eco-efficiency or eco-effectiveness for
ESV indicator is the identification of a set of opti-
mal weights for inputs () determined at farm level
which maximize the eco-efficiency or eco-effective-
ness score relative to the other farms in the sample.
Optimizing formula used to identify benchmark units
is orientated as follows, for the eco-efficiency:

max, OUT = —Z lj:l Yy

Z =1ty

and for the eco-effectiveness (due to the constant re-
sources of public goods):

(6a)

min, INP = Liady

m
Z =11

(6b)

where:

OUT - output indicator;

INP — input indicator;

y;  — outputjofa farmi;

ry  — value of polluting capital as input indicator;

k=1, ..., n — type of analysed output.

In the eco-efficiency approach as a trade-offs pro-
ductivity versus environment we use the similar set
of variables as described in the previous point: the
input indicator will be polluting capitals (crop pro-
tection, fertilisers, energy, non-wood area, stocking
density) and as an effect indicator — total output, in-
cluding shares of total output crops and total output
livestocks.

Sustainable value of eco-effective farm

In the second ecological approach we have employed
environmental public goods as the effect indicator
(»), assuming ‘institutional’ valuation of public goods
by CAP subsidies (Czyzewski and Matuszczak,
2016; Czyzewski, Przekota and Poczta-Wajda, 2017,
Czyzewski and Matuszczak, 2018). Hence, we used
the same formulas (4)-(6), and the input indicator
will be polluting capitals (as above) and as the effect
indicator — environmental subsidies. 125 European
regions (excluding the Canaries, Cyprus, Malta and
Luxembourg — outliers) were analysed in 2015, as the
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last available year in FADN, since we are treating this
as a pilot study.

RESULTS AND DISCUSSION

Based on the analyses carried out, three rankings of
EU regions were made, classifying them according to
the synthetic measure of environmental burden, eco-
efficiency and eco-effectiveness of the agricultural
activity conducted in the average farm in EUFADN
region.

Only Italian regions and Austrian reoccur in three/
/two ‘top 10’ rankings (Table 1). However it is worth
noting that the similarities of agrarian structures in
the rankings concerns only ‘environmental burden’
and ‘eco-effectiveness approach. This suggests that
‘eco-efficiency’ criterion tells us a completely differ-
ent story. A majority of regions from the top eco-ef-
ficiency list (except Italian) doesn’t appear among
those which exert the lowest pressure on the environ-
ment or provide a sufficient value of public goods to
compensate for polluting capital used. On the other
hand, the low pressure on the environment means
sometimes being very eco-inefficient — for instance
Comunidad Valenciana (ESP) which is in the ‘top
10 of the lowest environmental burden and simul-
taneously in the ‘bottom 10’ of the eco-efficiency.
Meanwhile, Finnish regions appears as very eco-ef-
fective, but exerts however very big pressure on the
environment (which is compensated by the public
goods provision). The rankings of ‘bottom 10’ for the
eco-efficiency and eco-effectiveness are much more
similar then ‘top 10s’ while dominated by Romanian
regions, which seems to be neither efficient in terms
of production, nor effective in the provision of the
environmental goods requested by CAP.

It was also observed that the most intensive Eu-
ropean agriculture (Dutch, Danish, Belgian, French)
enjoys the highest degree of environmental sustain-
ability according to the eco-efficiency approach,
where the effect is the total output value. A high posi-
tion in this ranking means that agricultural producers
from these regions achieve relatively the best ratio
of the above-mentioned total output to the polluting
capital input used. To put it differently, the productiv-
ity of the polluting capital (fertilisers, plant protec-

tion products, energy, etc.) is relatively the highest in
the case of farms from this group of EU regions. At
the bottom of this ranking, there are also Greek re-
gions close to the Romanian ones, being the least effi-
cient in terms of eco-productivity. Table 1 also shows
ESV, expressed in euros, brought in by farms from
individual EU regions — for instance, the best French
farms (from Provence-Alpes-Cote d’Azur region) or
Dutch make as much as accordingly EUR 79,004 and
172,937 of surplus environmental sustainable value
considered from the point of view of eco-efficiency.
On the other hand, in the case of farms which are
the weakest according to this criterion (Comunidad
Valenciana), the value remains at a relatively high,
negative level (EUR —248,037). It can therefore be
assumed that the value reflects the level of inefticien-
cy in the use of the polluting capital input relative
to the total output achieved which may be balanced
in this approach by the adequate growth in output.
At the same time, when using eco-effectiveness ap-
proach, the amount can determine the value of en-
vironmental public goods which these farms should
deliver in order to compensate for the negative effects
of their activity.

Yet. the highest environmental sustainability ac-
cording to the idea of eco-effectiveness, where the
result is the amount of environmental subsidies ob-
tained, can be observed in the case of agriculture
which can be considered as extensive. This can be
found in the Finnish, Swedish, Italian, and Austrian
regions. On the opposite side, we find farms from re-
gions which clearly do not participate in CAP’s envi-
ronmental scheme. Farms with a positive, relatively
high ESV according to the eco-effectiveness criterion
are characterized by lower use of fertilisers (eight
times lower), plant protection products (more than
twenty times lower), and energy (four times lower).
Stock density seems not to be of much significance,
yet it should be noted that in the case of these farms,
there are five times higher relation of wooden area to
utilized agricultural area (UAA). It can be said that
the philosophy of the operation of farms achieving
a high ESV level according to the eco-effectiveness
criterion lies in the lowest possible strain on the natu-
ral environment, which clearly does not go hand in
hand with the highest production results and which
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Table 1.

Top and bottom 10 environmentally sustainable EU regions according to synthetic environmental burden meas-

ure, eco-efficient, and eco-effective approach, (benchmark units calculated using DEA, 125 EUFADN regions,

2015)

Environmental burden

Eco-efficiency

Eco-effectiveness

A . sV . Y
Region H |Region RTC (EUR) Region RTC (EUR)
Top 10
Provence-Alpes-Cote
i *
Alto Adige (ITA) 052 | g amur (FRA) 1.69 | 79004 |Aosta (ITA) 253 | 4100
Trentino (ITA) 0.42 |the Netherlands (NED) 1.65 | 172937 | Pohjois-Suomi (FIN) 1.99 6221
Liguria (ITA) 0.38 | Alto Adige (ITA) 1.59 | 23687 |Eteli-Suomi (FIN) 159 | 3808
Aosta (ITA) 031 (Llj‘l;‘gA‘;edoc'Roussmon 1.45 | 42297 |Sisi-Suomi (FIN) 1.53 | 2809
Slovenia (SVN) 0.26 |Trentino (ITA) 144 | 16883 |Austria (OST) 145 | 1522
Calabria (ITA) 0.24 |La Rioja (ESP) 143 | 26426 |Pohjanmaa (FIN) 138 | 2959
Toscana (ITA) 0.24 | Toscana (ITA) 1.39 | 22800 |Laninorra (SVE) 1.32 1739
é”s"ll,')’“'dad Valenciana |, | hepmark (DEN) 138 | 91343 |Cantabria (ESP) 126 | 1245
Ipiros-Peloponissos- Skog ligger Mellskogs
Nissi Toniou (ELL) 0.20 |Bretagne (FRA) 138 | 77347 | (U 125 | 1694
Austria (OST) 0.20 | Vlaanderen (BEL) 138 | 75854 E}lgﬁ?o i Algarve 1.07 | 202
Bottom 10
Thueringen (DEU) 0.089 | Centru (ROU) 0.61 | —7285 ?ﬁaoig"“ka and Pogdrze | ) 156 | 2759
(Sgéegn tsentralen 0.089 |Thessalia (ELL) 0.61 | —14996 |Nord-Vest (ROU) 0.005 | 2791
Severozapaden (BGR) | 0.088 |Nord-Est (ROU) 0.61 | 6046 |Nord-Est (ROU) 0.002 | —2319
Wielkopolska and Slask Makedonia-Thraki
FOL) 0.087 | br1) 0.59 | ~16 186 |Centru (ROU) 0.001 | —2 430
Schleswig-Holstein 0.086 | Sud-Est (ROU) 0.56 | 11713 |Vest (ROU) 0 | 3939
(DEU)
Saarland (DEU) 0.086 | Nord-Vest (ROU) 052 | -8832 (Sl;'g'[\J];’St Oltenia 0 | —4409
Severoiztochen (BGR) 0.082 | Sud-Muntenia (ROU) 0.46 | —14 905 |Sud-Muntenia (ROU) 0 —4 462
Sachsen (DEU) 0.082 | Vest (ROU) 043 | ~14391 |Bucuresti-Iifov (ROU) 0 | 5737
Eteli-Suomi (FIN) 0.078 |Sud-Vest-Oltenia 034 | ~14 938 | Malta (MLT) 0 | 11094
(ROU)
Pohjanmaa (FIN) 0.072 E’S"I’,‘)'“'dad Valenciana | ¢ | 548037 | Scotland (UK) 0 | -15125

* Bolded regions are duplicated at least in two rankings.

Source: own calculation based on EUFADN.
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can be observed in the group of farms with the high-
est ESV according to the eco-efficiency criterion.
It is also very likely that eco-effectiveness goes in the
line with the low environmental burden measure, ex-
cept some cases mentioned above. Thus, we should
ask the question of which concept of environmental
sustainability we are striving for within CAP princi-
ples?

CONCLUSIONS

The aim of the article was to compare three different
approaches to measuring sustainability of agriculture
in terms of the methodology as well as the results
of empirical study carried out on the sample of EU
regions. The study indicate a fundamental problem:
the environmental sustainability of European farms
differs depending on the criterion we apply. If we
compare the synthetic measure of the environment
pressure with I-O approaches we have to concede
the superiority to the latter. We shall admit that there
are trade-offs in CAP which consist of compensat-
ing strain on the natural environment with... and
here you are the principal question: with production
or public goods? We do not attempt to answer this
question now but we hope the article will inspire
a broader discussion on this issue. If we assume
the eco-efficiency criterion, it is the highest where
the adopted polluting input produces relatively the
highest effect in the form of the total output. When
it comes to the eco-effectiveness criterion, however,
there is a different priority — not production, but the
share of environmental subsidies, assuming they
follow a provision of environmental public goods,
which make up for the polluting capital used by
farms.
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DEVELOPMENT TRENDS IN RURAL TERRITORIES
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ABSTRACT

Rural territory is an important part of the community’s living space, moreover, it is a living space for sus-
tainable and smart development. With the growing public demand for a healthy living environment and
healthy food, the role of rural territory as a living space for community and the necessity to maintain its
sustainable development is increasing. However, the sustainability of rural territories as a living space will
be preserved only when residents are ready for changes and if national institutions and local governments
are promoting trends politically and practically. The aim of the research: to examine economic activity
in the rural areas of Latvia with regard to promoting the sustainable and smart development direction
during 2009-2016 and to assess the results achieved. An analysis of the information on entrepreneurship
expansion used in the research allows making a number of conclusions. Even though Latvia has the lowest
competitiveness rating among Poland, Lithuania, Latvia and Estonia, at the same time, it is characterised
by the highest growth rates and small distances among these countries. The reduction of these differences
was significantly influenced by economic activity expansion, including the knowledge economy segment
in Latvia. The growth of the economy in the rural territories surpasses the growth rates in major cities. The
rural space has confirmed its suitability for the innovative functioning and growth of the economy.

Keywords: rural territories; sustainable development; economic activities
JEL codes: O4, P17

INTRODUCTION

Issues pertaining to rural areas as a space and to sus-
tainable smart development in the rural areas are a set
of challenges to be tackled in the 21st century. Rural
areas as a necessary component of living space for
the population is an increasing focus both in official
documents of various EU institutions and in research
investigations. Both the documents (Council of Eu-
rope, 2017; ESPON 2018) and the research papers

(Jordan ed., 2017; Ronkkd and Aarrevaara, 2017)
stress the necessity to enhance and maintain the vi-
ability of rural areas. The status of rural viability shall
also constitute the theoretical background of this re-
search.

In the characteristics of viability, an important po-
sition is given to economic activity. The health of the
local economy is regarded as one of the key factors for
maintaining the viability of a community in a popu-
lated place (Grigsby, 2001; Scott, 2010). Creative and
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diversified economic activities have to be fostered in
order to ensure employment and therefore retain pop-
ulation in the particular territory. At present, Latvia
lags behind such Baltic Sea eastern coast countries as
Poland, Lithuania and Estonia, even though the coun-
tries developed in a similar way during the last centu-
ry. For this reason, the authors, first of all, focused on
a comparative analysis of the economic competitive-
ness of the mentioned countries. However, the key
task of the research is to examine economic growth in
the rural areas of Latvia with regard to promoting the
sustainable and smart development direction during
2009-2016 and to assess the results achieved.

The EU has integrated economic sectors and
strong local economies (Rural Coalition, 2010; Naldi
et al., 2015). As regards economic development, the
following priorities have been set: developing an
economy based on knowledge and innovation, pro-
moting a more resource efficient, greener and more
competitive economy and fostering a high-employ-
ment economy delivering economic, social and ter-
ritorial cohesion (European Commission, 2010). As
Latvia joined the European Union in 2004 and in-
tegrated into the OECD country group in 2016, the
formation and development of economy has become
a practical task and an object of research according to
economic competitiveness indicators (Global Com-
petitiveness Index).

The Latvian Rural Development Policy for
2014-2020 (Ukrainian Ministry of Agriculture,
2015) has been used as the methodological base of
the research. The data were processed by quantita-
tive and qualitative statistical analysis, as well as
the grouping methods. As information sources for

the analysis was used: the Global Competitiveness
Index (World Economic Forum, 2010, 2016); the
Eurostat classification of industries (NACE Rev. 2,
2008); LURSOFT and CSB data on changes in the
national economy; survey results on the contribu-
tion of ‘growth agents’ to the sustainable and smart
development of rural areas.

RESULTS AND DISCUSSION

| Promotion of economic growth in Latvia

as an urgent priority

Since 2004 when Latvia became a member state of
the EU with a very open economy, the competitive-
ness of the national economy under the free market
economy has become an important indicator show-
ing the progress of the society towards smart growth.
A comparison of the competitiveness index (World
Economic Forum, 2010, 2016) of the four Baltic Sea
eastern coast countries made in the research led to
two considerable findings.

First, Latvia was ranked the lowest and had the
lowest score according to both the report 2010/2011
and the report 2016/2017 — Estonia dominated, while
Poland and Lithuania exchanged their places in the
ranking. Nevertheless, Latvia demonstrated the fast-
est changes in terms of competitiveness, and a dif-
ference between the highest and lowest index values
in the period of analysis decreased. The ranking of
competitiveness of the economies of Estonia and
Poland climbed three places in the index and that of
Lithuania — 12 places, while Latvia improved its per-
formance by 21 places. This, of course, is a positive
result.

Table 1. Changes in the competitiveness performance of the selected countries
Estonia Lithuania Latvia Poland
Item
rank score rank score rank score rank score
2010/2011 33 4.61 47 4.38 70 4.14 39 451
2016/2017 30 4.78 35 4.6 49 4.45 36 4.56
Growth +3 +0.17 +12 +0.22 +21 +0.31 +3 +0.05

Source: Global Competitiveness Index 2010/2011; 2016/2017.
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Il Economic activity expansion in Latvia in the
period 2009-2016

The increase in competitiveness, according to the cal-
culations, could occur owing to fast entrepreneurship
expansion in the period of analysis. The number of
economically active enterprises almost doubled; their
net turnover rose by half, even though the number of
employees increased by less than 20%.

Net
turnover

Employees

Enterprises

0 50

100

als, which indicated innovative changes in economic
activity.

lll Economic activity rates are higher in rural
areas than in cities of national significance
Since the viability of rural space is an urgent problem
in the entire European Union in order to shape a vital
rural area and to contribute to smart growth there, the

152.00

118.10

I, 1 90.90

150 200 250 %

Figure 1. Entrepreneurship expansion in Latvia in the period 2009-2016

Source: LURSOFT data 2009/2016.

The changes could be viewed from two perspec-
tives. On the one hand, the expansion of economic
activity was not so significant to reduce the low com-
petitiveness of the national economy of Latvia among
the selected countries. On the other hand, moderni-
sation indications could be observed in economic
growth processes, as an increase in the net turnover
exceeded that in the number of employed individu-

authors focused on economic growth in the rural space
of Latvia that was comprised of 110 rural municipali-
ties with 49.2% of the total population. A comparison
of growth in economic activity in nine cities of na-
tional significance and in the 110 rural municipalities
preformed in the research revealed that the economic
development processes occurred at higher rates in the
rural space than in the major cities.

Net tunover TR 174

Employees

Enterprises

0 50 100

145.6

110
municipalities

150 200 250 %

Figure 2. Entrepreneurial performance in the cities and rural municipalities

Source: LURSOFT data 2009/2016.
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Entrepreneurial performance represents increases
in the number of enterprises, employed individuals
and net turnover. The analysis revealed that the rural
areas as a living environment did not increasingly lag
behind the cities — they gradually reduced the eco-
nomic gaps with the cities, which gives an opportu-
nity for the rural areas to strengthen their viability.

IV Deeper insight into the development of the
rural space indicates differentiation
The comparison of growth in economic activity be-
tween the rural space and cities of Latvia deals with
only averages. Average indicators, on the one hand,
are informative, while on the other hand, they are
‘misleading’, i.e. too generalised. For this reason, the
authors performed a detailed analysis of economic
activity in the rural municipalities. Three statistical
indicators (number of enterprises, number of em-
ployees and total net turnover) employed to analyse
the situation with entrepreneurship allowed grouping
the municipalities. In the result, an analysis of the
data for 2016 identified three groups. The first group
represented municipalities with high entrepreneurial
performance (three municipalities), the second one
(23 municipalities) had moderate entrepreneurial per-
formance, while the third group performed the worst
— it had the smallest number of enterprises, the lowest
employment and the lowest net turnover (84 munici-
palities).

The second and third group municipalities were
located in all the statistical regions of Latvia. Three
municipalities where knowledge intensive services

dominated in economic activity, of course, were lo-
cated in Pieriga region. This region also had the larg-
est number of moderately performing municipalities.
At the same time, more than half of Pieriga region’s
municipalities performed poorly. The processed data
lead to a conclusion that the proximity of the capital
city affects the processes, yet it is not the only fac-
tor affecting entrepreneurship expansion, which is
confirmed by the locations of moderately performing
municipalities in the rural areas of Latvia.

Explicit distinctions among the groups of munici-
palities could be identified if analysing the groups
by kind of economic activity. High entrepreneurial
performance was specific to the municipalities where
knowledge-based economic activities (HT, MHT
and KIS) dominated, whereas low entrepreneurial
performance was observed in the municipalities in
which agriculture and forestry as well as low tech-
nology manufacturing enterprises made up relatively
higher proportions.

The processed data allow convincingly drawing up
at least three conclusions. First, the data confirm the
need for growth in the knowledge-based economy in
order to raise the quality of the national economy and
consequently enhance the competitiveness of it. Sec-
ond, the data also confirm the need for associating ag-
riculture and forestry with innovative technologies, so
that these kinds of economic activity shift from the pri-
mary sector to the secondary sector by using as modern
technologies as possible. This could pave the way for
an increase in the competitiveness of the bioeconomy
in particular in both the EU and the global markets.

Table 2. Geographic locations of the three groups of municipalities

) Number Municipality group performance

Region of municipalities low average high
Pieriga 28 15-53.6 10-35.7 3-10.7
Vidzeme 25 21-84.0 4-16.0 0
Zemgale 20 15-75.0 5-25.0 0
Kurzeme 18 15-83.3 3-16.7 0
Latgale 19 18-94.7 1-53 0
Rural space 110 84 -76.4 23-20.9 3-2.7

Source: authors’ calculations based on LURSOFT data for 2016.
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Table 3. Kinds of economic activity of total broken down by group of municipalities

Municipality group performance
Kind of economic activity high moderate low
%
(F) Construction 9.86 10.4 9.0
(B) Quarrying 0.39 5.77 0.7
(A) Agriculture, forestry, fisheries 2.0 6.98 22.2
(E) Water supply, sewerage, waste management 0.5 0.54 0.51
(D) Electricity, gas supply 0.44 0.73 1.1
(C) High-technology 0.18 0.19 0.1
(C) Medium-high-technology 1.0 0.73 0.8
(C) Medium-low-technology 2.8 2.7 2.3
(C) Low technology 4.5 7.1 8.7
Knowledge-intensive services (KIS) 28.8 20.3 15.4
Less knowledge-intensive services (LKIS) 49.5 44.5 39.2
Total 100 100 100
Agriculture, forestry, fisheries 2.0 6.98 22.2
Manufacturing 8.48 10.72 11.9
HT and MHT group 1.18 0.92 0.9
Knowledge intensive services 28.8 20.3 15.4

Source: authors’ calculations based on LURSOFT data for 2016.

Third, the rural space is a favourable environment for
the expansion of knowledge intensive services, which
is observed even in the group of poorly performing
municipalities, as only e-environment infrastructure
and competent personnel are required for it.

Traditional economic success in the rural space is
associated not only with its proximity to cities but also
a higher population density (number of inhabitants per
1 km?). The calculations performed in the research
call into question the dominance of this factor. If mu-
nicipalities with similar population densities belong
to both the group of well performing municipalities
(Kekava municipality — 83.4 inhabitants per 1 km?)
and the group of poorly performing municipalities
(Carnikava municipality — 86.1 inhabitants per 1 km?)
and if municipalities with a population density of 11—
12 people per 1 km?belong to the group of moderate-
ly performing municipalities, other factors affecting
smart development have to be sought.

A survey of experts, which was based on the
same methodology, conducted in Latvia, Lithuania
and Poland in 2016 indicated such factors (Rivza
et al., 2017). As a positive factor, the experts men-
tioned the skill of national institutions and local
governments to acquire and use European Union
funding. However, the experts referred to the fol-
lowing significant shortcomings in the activities of
performance agents:

— the legal framework and the tax system that regu-
late entrepreneurship and ensure stability (nation-
al institutions);

— insufficient cooperation with local residents and
entrepreneurs (local governments);

— insufficient readiness of residents themselves for
economic collaboration and continuous learn-
ing in order to comprehend and follow on-going
changes in economic activity (residents of muni-
cipalities).
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It is possible that this particular set of factors
specified by the experts can explain the way how
to achieve an average development level in the mu-
nicipalities located quite far away from the capital
city and the cities of national significance and in
the areas where the population density is quite low.
Therefore, a focus has to be placed on the factors
promoting growth, the competences of governance
institutions in managing the processes entrusted to
them have to be built up and the knowledge and
skills of rural residents have to be enhanced under
the new economic conditions caused by the begin-
ning of a new economic growth stage. Knowledge
and skills and their territorial transfer are still an ur-
gent problem to be tackled in order to contribute to
the sustainable viability of rural space (Council of
Europe, 2017).

CONCLUSIONS

Economic development occurred in Latvia in the
period of analysis — the number of enterprises and
the number of employed individuals rose and the net
turnover of the enterprises increased as well. These
processes developed faster in the rural space than in
the cities of national significance. This means that
vitality prevailed in the rural space of Latvia, which
ensured this change.

A question remains whether this vitality is suffi-
cient to strengthen the viability of rural space in a
long-term if populations decrease in the rural space
in all the EU Member States, the ageing of the popu-
lations is observed and poor living conditions exist
there. According to the survey of experts conducted
by the research, to date all opportunities have not
been used to raise local community capacity in order
that local governments and local residents as well as
the local residents themselves could closely cooper-
ate in order to enhance their living space based on
innovative ideas and modern activities. Vitality in the
rural space is observed in limited areas; therefore,
continuing reducing disparities between the cities and
the rural territories as well as among the rural regions
and the rural municipalities in particular becomes an
urgent priority. Opportunities and the most effective
ways to reduce the disparities, the necessary skills

and knowledge in particular and the ways of learn-
ing the knowledge are important priorities of further
research.
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ABSTRACT

The article substantiates that entrepreneurship is the basis of the country’s economy, a prerequisite for the
revival of rural areas. It represents environmental factors that impede the formation of a competitive business
environment in the Ukraine, and, accordingly, the achievement of indicators of efficiency of entrepreneurial
activity. The essence of competence of the entrepreneur and its components is also considered. Different points
of view of scientists are generalized and a list of competencies, which should be owned and developed by an
entrepreneur in the course of his/her activity in order to harmoniously grow as a socially responsible person is
also presented in the paper. The expediency of forming entrepreneurial competence in the process of vocational
training of young people to life in society, their future activity in new market conditions, as well as the logical
sequence of using the skills and abilities of an entrepreneur through the implementation of key competencies
is substantiated. The methodical aspects of assessing the level of competence of the entrepreneur are provided.
The results of this will allow to develop directions and measures for improving the process of forming the
entrepreneurial competence of employees, increasing the quality of the work force, and providing competitive
advantages through the use of human resources in the agricultural sector of the economy.

Keywords: entrepreneurship, competency, entrepreneur, rural areas
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INTRODUCTION

The dynamic conditions of the modern world make
entrepreneurial activity in any country of the world
act as a driving force that generates national wealth
by creating jobs, increasing GDP, stimulating com-
petitiveness and innovation potential of a country’s

economy. Entrepreneurship, in the agrarian sector of
the economy, plays an extremely important role in
ensuring food security, the evolution of commodity
production, the development of rural areas and rais-
ing the welfare of the rural population.

However, for a long period of time, most govern-
mental initiatives focused on improving the manage-
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ment of rural areas in Ukrainian society face major
challenges. This concerns the implementation of pro-
grammes for subsidizing housing construction in rural
areas, financial incentives for farms and social initia-
tives aimed at developing rural infrastructure, etc. The
solution of the above-mentioned problems is hampered
by the lack of adaptability of entrepreneurs and entre-
preneurs of agricultural enterprises to the conditions
of a competitive environment, outdated approaches to
personnel work, management, assessment and the pro-
motion of personnel, and a lack of work-out methodo-
logical tools for the development of entrepreneurial
skills in the agrarian sector of the economy.

THEORETICAL BACKGROUND

The study of entrepreneurship as a social phenomenon
is devoted to a large number of treaties, monographs
and textbooks of famous classics of economic doc-
trines R. Cantillon, M. Weber, P. Drucker, K. Marx,
A. Marshall, F. Knight, A. Smith, J. Schumpeter
and others. The directions of solving the problems
of youth professional training in entrepreneurship;
the interpretation of the concepts of ‘competence’,
‘professional competence’, ‘entrepreneurial compe-
tence’ and the structure of entrepreneurial compe-
tence of specialists are disclosed in the research of
N. Balovsiak, Yu. Bilova, M. Boiko, N. Boliubash,
V. Cherevko, T. Furman, V. Maykovska, N. Pasich-
nyk, V. Prykhodko, L. Robles, M. Strelnikov, M. Zar-
raga-Rodriguez, and many others.

However, the analysis of scientific work proves
that little attention is paid to the study of the role of
an entrepreneur’s competence in the development of
rural areas and the peculiarities of the formation of
respective competencies in the process of educational
preparation and practical activity.

STATEMENT OF THE PROBLEM

The purpose of this study is to determine the role of
entrepreneurs in the development of rural areas and
to develop methodological guidelines for determin-
ing the level of competence of an entrepreneur.

METHODOLOGY

In the course of the study, a dialectical method of
knowledge was used to collect, analyse, evaluate
information and form conclusions, as well as mono-
graphical — in the process of systematization of ap-
proaches to structuring competencies, the definition
of their criteria and classifications. The determina-
tion of the level of competence of an entrepreneur is
proposed to be carried out with the use of an expert
assessment, using the classical structure of expert
research.

RESULTS

Entrepreneurship involves the presence of an envi-
ronment necessary for its effective functioning. The
decline of rural areas in the Ukraine is a confirmation
of the absence of favourable conditions for conduct-
ing entrepreneurship, the lack of an organizational
mechanism based on the orientation of the future
specialist in achieving the best result in economic
activity based on the competitiveness of products,
personnel resources and technologies.

Unfavourable trends in the deterioration of the
quality of life in rural areas are reflected in various
areas of public life. According to official statistics,
only since the last census in the Ukraine (5 December
2001), by 2017, the rural population has decreased
by 17.5%, which is almost twice the corresponding
rate of urban depopulation (9.5%)*. For the Ukraine
as a whole, and for its rural areas in particular, the
regressive type of age structure of the population, in
which the share of persons aged 50 and older is slight-
ly higher than the share of children (under the age
of 14) is common. At the same time, during the last
15 years, for the virtually unchanged share of people
aged 15-49 in the rural population of the Ukraine,
there is a significant reduction in the proportion of
children, which, by the beginning of 2016, is more
than twice as low as the proportion of persons aged
50 and older (Borshchevsky, Mahas and Tsymbalista,
2017). Thus, against the backdrop of deepening of
general tendencies of population aging and the corre-

4 State Statistics Service of the Ukraine website http://www.ukrstat.gov.ua.
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sponding increase in mortality, there is a violation of
the natural reproduction of the population in general
and the inhabitants of rural areas in particular.

In addition to the influence of indirect environ-
mental factors that determine the conditions of an
entrepreneurial environment, the problem of low
awareness and immediate resolution is the problem
of low motivation to reveal entrepreneurial initiative
and an inadequate level of formation of readiness for
entrepreneurship among young people and graduates
of educational institutions.

Entrepreneurial competence as a component of
professional competence that ensures the focus of a
future specialist’s activity on success in business and
further self-realization of professional activity in the
field of entrepreneurship, requires productive eco-
nomic thinking (understanding basic economic and
financial categories, possessing skills of effective
economic activity, knowledge of current economic
legislation), developed motivation to reveal entre-
preneurial initiative, the ability of the individual to
self-realization, self-improvement and social respon-
sibility. New products and services can only be gen-
erated when they are generated through the practical
realization of knowledge, skills and understanding of
innovative technologies of entrepreneurs who own a
high competence potential.

Today’s challenges require an adequate response
of specialists in the agrarian sector, and these are
directly inhabitants of rural areas, who have exper-
tise in the peculiarities of growing agricultural prod-
ucts, are aware of the dependence on natural and
climatic conditions, are owners of land plots etc.,
and on innovative technologies that are increasingly
becoming a prerequisite for the development of the
industry, the country and the world food market.
Thus, within the framework of the Techstars Startup
Week Kyiv 2017, which brought together entrepre-
neurs from different industries to find new solutions
and jointly realize their capabilities, new technolo-
gies that were actively used by farmers in developed
countries as well as some Ukrainian agricultural
producers were considered. Among the agricultural
equipment available to agricultural producers, drone
and unmanned aerial vehicles, farmland meteoro-
logical stations, modern irrigation systems, satellite

monitoring and so on should be noted (Business-
Views, 2017).

Since an entrepreneur can acquire an overwhelm-
ing number of competencies in the course of their
activity and development, the issues of professional
preparedness of young people for life in society and
their activity in new market conditions are becoming
more and more relevant. Particularly relevant con-
clusions were highlighted by us in previous studies
(Balanovska and Gogulya, 2017) regarding the issue
of the peculiarities of the formation of future special-
ists (managers) of the agrarian sector in the context of
the needs of the modern labour market, which make
it possible to distinguish entrepreneurial professional
competencies in rural areas. And also, in previous
studies, the following 10 human skills most demanded
by 2020 when working in the field under the influence
of rapid development of technological process were
outlined, namely: solving complex problems; critical
thinking; creative abilities; managerial talents; coordi-
nation with others; emotional intelligence; the ability
to reason and make decisions; service orientation; ne-
gotiating skills; cognitive flexibility (Gogulya, 2017).

The formation of entrepreneurial competence in
the modern manager of an agricultural enterprise as
a combination of personal and business qualities,
skills, knowledge, a certain model of behaviour, the
possession of which helps to successfully solve vari-
ous business tasks and achieve high performance is a
prerequisite for a high level of competitiveness. Un-
like quality, which reflects a certain level of potential,
the category of competitiveness reflects the ability of
an entrepreneur to realize his/her competency po-
tential. Therefore, the competitiveness of a special-
ist in the agrarian sector is determined not only by
a certain level of competence potential, but also by
the ability to realize this potential in practice, as well
as the availability of appropriate conditions for this
(Wyrzykowska, 2016).

Figure 1 reflects the logical sequence (step by
step) of the use of skills (as a set of skills and abili-
ties) of an entrepreneur through the implementation
of key competencies in the context of rural develop-
ment.

The analysis of overall professional competence
of a person-entrepreneur will help to assess the
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[ Stages of using the skills of the entrepreneur

J|

Key competences ]

1. Ability to choose and create a business strategy
for the development of rural areas

The combination of economic,
political competence and moral
legitimacy

2. Ability to use the latest agrotechnologies
and achievements in energy-saving
agricultural practices, bioengineering and so on

Specific professional competencies
(including control and analytical,
organizational and managerial,

your own business in the agrarian sector
of the economy

3. Ability to legalize your business, open and register

information and communication)

Legal competence

people, conduct value orientation regulation,
motivational encouragement

4. Ability to form a team (team), pick up like-minded

—| Managerial competence

5. Ability to investigate the agro-food
market in order to promote a product or service

Sociological, psychological
and pedagogical competence

ability to offer and sell goods and services

6. Ability to present yourself as an entrepreneur and the results
of his work. Ability to negotiate with business partners,
L convince, inspire an idea, defend your own point of view, —

Psychological-pedagogical
competence

Figure 1. The role of entrepreneur competencies in the development of rural areas

Source: own elaboration.

business and professional features of an entrepreneur
in the agrarian sector of the economy:
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economic competence is differentiated depend-
ing on the specialization of the entrepreneur and
should include an assessment of the ability to ap-
ply different types of analysis of key economic
concepts;

political competence and moral legitimacy im-
plies an understanding of the nature of the basic
social functions and organizational structure of
modern states, the principles and forms of democ-
racy, the nature of the interaction between differ-
ent branches of government, the role of political
parties in society and economic processes in the
country and its borders;

legal competence is formed in the course of ba-
sic vocational training, which relates to the main
branches of law and is based on the skills of its
professional application in various spheres of eco-
nomic activity;

sociological competence is connected with the
awareness of the entrepreneur of the concept of
the social structure of modern society, its dynam-
ics and influence on political and socio-economic
processes;

managerial competence includes knowledge of
management methods, value orientation regula-
tion, integrated management of labour motiva-
tion, development of creative potential, etc.;
psycho-pedagogical competence is the basis for
effective communication contacts, when it is
necessary to understand people, their interests,
motives and intentions, to find an individual ap-
proach to them.

Mastering such knowledge and skills should be a

benchmark for the basic training of modern entrepre-
neurs and meet the requirements of the qualities of
entrepreneurs.

It is the interpretation of the notion of ‘entrepre-

neurship’ that outlines clear benchmarks for under-
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standing the role of entrepreneur competencies. Here
is a classical interpretation of ‘entrepreneurship’ as a
special type of activity, which is based on a number
of prerequisites and requirements: the entrepreneur
initiates the combination of land, capital and labour
into a single process of production of goods or serv-
ices; the entrepreneur takes on the complex task of
making key decisions in the process of producing
goods or services that determine the course of the en-
terprise; the entrepreneur assumes responsibility for
the results of the production of investment, expenses
of time and labour, business reputation and their fu-
ture profits; the entrepreneur acts as an innovator,
who commercially introduces the new products, new
production technologies, new forms of enterprise or-
ganization, etc. (McKonnell and Brue, 2003).
According to research, the scholars (Robles and
Zarraga-Rodriguez, 2015) present 20 competencies
that are important and influential in achieving busi-
ness efficiency: risk aversion, autonomy, information
search and analysis, work quality, communication,

Table 1. List of competencies of the entrepreneur

confidence, self-development, social network devel-
opment, dynamism, change management, initiative,
innovation, integrity, leadership, self-control, results
orientation, social mobility, negotiation, troubleshoot-
ing, responsibility and teamwork. However, some re-
searchers consider the above list to be too detailed and
agree on the desirability of outlining the following: risk
aversion, initiative, responsibility, dynamism, trouble-
shooting, information search and analysis, results ori-
entation, change management and quality of work.

On the basis of the analysis of scientific works of
Ukrainian and foreign scholars (Bilova; 2013; Rob-
les and Zarraga-Rodriguez, 2015; EntreComp, 2016;
Maykovska, 2017), different points of view are sum-
marised and a list of competencies to be owned and
developed by an entrepreneur for harmonious growth
as a socially responsible person, professional man-
ager of an organizational entity or business owner are
formulated (Table 1).

In determining the level of entrepreneurial com-
petence among graduates of educational institutions,

1. Honesty 1.
2. Purposefulness society
3. Tolerance 2.
4. Communicativeness activity
5. Thriftiness 3.
6. Freedom of choice activity
7. The desire for self-realization 4.
8. Inventiveness 5.
9. Risk capability activity
10. Creativity 6.
11. Innovation activity
12. Responsibility 7.
13. Resistance to physical
and psychological stresses 8.
14. Ability to act in conditions
of uncertainty 9.
15. Exposure, self-possession
in situations of uncertainty 10.
16. The ability to openly share your |11.
feelings and experiences
17. Level of consciousness, respect | 12.
for laws, social order, state
power

Understanding the essence of the economic sphere of life of modern
Theoretical knowledge of basic concepts and methods of entrepreneurial
Ability to choose an effective business idea and forms of entrepreneurial

Ability to present own projects, conduct constructive business dialogue
The willingness to solve creative problems in the field of entreprencurial

Ability to manage and control the progress and results of entrepreneurial

Ability to understand your own emotional state in the situation of finding
and implementing business projects

Management experience of the enterprise. Ability to create a team of like-
minded people and work with it

Knowledge and compliance with ethical standards of treatment, greetings,
organization and support of business contacts

Skills in sales and product promotion

Ability of financial planning and cash flow management; justification of
business plan; finding sources of funding and attracting investment

Skills to organize own labour and entrepreneurial activity and collective
work, to be familiar with norms and ethics of labour relations

Source: own elaboration.
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rural residents, those interested in starting entrepre-
neurship in the countryside, etc., it is necessary to use
comprehensive assessment.

This assessment is based on the use of scores, the
significance of the criteria used for it and an aggre-
gate of indicators:

EntreComp = i(/il. e ,6:)

i=1
where:

EntreComp — a complex assessment of the level of en-
trepreneurial competence of the person;

A; — weight of the category in assessing the level of
entrepreneurial competence of a person;

o, — points that put the experts in line with the per-
son being evaluated,

S, — significance of the used criteria;

i — competence;

Jj — expert;

n — number of evaluated competencies.

In the role of criteria (4;) for the assessment of
competencies, it is suggested to use the indicators
summarized in Table 1.

In this case, the weight of the evaluation criteria
can be distributed as follows: weight of general indi-
cators (competencies) — 0.4; weight of acquired indi-
cators (competencies) — 0.6.

The practice of personnel management shows that
the assessment of employees is successful in cases
where methods and criteria are chosen depending on
tasks, the situation, wishes of managers and coordi-
nated with employees.

In this case, the task of assessing entrepreneurial
competence is to identify those entrepreneurs who,
taking into account the current state of the agrarian
sector, will be able, using their knowledge and expe-
rience to improve rural areas, to start their own busi-
ness by providing new jobs by investing in objects of
industrial and social infrastructure. Therefore, the im-
portance of acquired competencies — a result of per-
severance, efforts in obtaining education, improving
qualifications and the desire to raise the cultural level
—must be higher than innate ones, which are often not
used, or are used to a small extent.

It should be noted that the composition of indica-
tors (f3;) and their significance are not constant values.

They can be determined by experts who carry out
such an assessment, depending on the specifics of the
business direction, the activity of the enterprise, the
importance and significance of those or other indica-
tors in a particular industry, positions and manage-
ment levels.

The resulting integral indicators of the level of en-
trepreneurial competence of a person are compared
either with the average by industry direction, or by
the maximum obtained values of the estimated. The
results of the assessment allow us to develop the
directions and measures to improve the process of
forming entrepreneurial competence of employees,
and, consequently, the quality of the workforce. The
definition of the organization’s needs in profession-
ally qualified, competent employees involves the in-
troduction of professional guidance and professional
training and forecasting of personnel in the structural
subdivisions of enterprises in the professional and
qualification sections.

CONCLUSIONS

The results of the conducted research give ground
to conclude that the competence of the entrepreneur
provides the possession of the personality means
and techniques that allow him/her to effectively
organize personal and collective entrepreneurial ac-
tivity. However, it is necessary to take into account
the fact that the process of forming entrepreneurial
competence is subjective and objective — each person
produces his/her own attitude to economic, social
and political realities, his/her own view of existing
socio-economic relations and the prospects for their
development, in some way outlining their role, status
and own potential opportunities in the relevant sphere
of public life.

In light of the above, it is believed that only the
purposeful formation of entrepreneurial competence
among the inhabitants of rural areas as well as the as-
sessment of the achieved level of competence by the
entrepreneur at a certain stage of his/her life will con-
tribute to the full development of a personality that is
ready to change and improve living conditions in the
countryside, freely choose his/her way of life, proceed-
ing from personal aspirations, abilities and qualities.
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ABSTRACT

It is determined that in economic science there is no single approach to the interpretation of the concept of
‘innovation’. It is suggested that taking into account the radical changes that are in the world economy today
it is necessary to use the extended concept of innovation, which should be understood as the results of the
development transformation, research, ideas and their combination into a radically new or improved techno-
logical, economic, social solution, the results of which can be applied in practice. The main indicators that
determine the level of innovation development of a country or region and provide an opportunity to determine
the impact on economic development are covered. The place of Ukraine in such ratings according to indica-
tors of innovative development in 2017, 2018 and problems that cause their low level are defined.

The improvement directions of the innovative development level of the country are defined and the real steps
taken by the government of the country to correct the negative trends through the introduction of digital trans-
formation of the country’s economy, the transition from raw material to high-tech production and the basis of
innovative IT technologies and communications are shown.

Keywords: innovation, innovative development, strategy, digital economy
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INTRODUCTION

The purpose of any developed society should be the
construction of a progressive economy, and there the
innovations themselves will make the basis of eco-
nomic profit. In such conditions, only those countries
in which enterprises will be able to create and imple-
ment new knowledge, technologies, apply them to the
production of new goods or services for the needs of
consumers will get competitive advantages that will
allow them to develop successfully.

Taking into account written above, the objectives
of the research are: (i) generalization of scientific ap-
proaches to the interpretation of the essence of the
concept “innovation”; (ii) analysis of generalizing in-
dicators of determining the innovative development
level of the country and the main factors affecting
them; (iii) identification of the main strategic direc-
tions for raising the level of innovative development
in Ukraine through the introduction of a tactical ac-
tion plan in this direction.
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THEORETICAL BACKGROUND

The reasons of the slowdown of innovative processes
in Ukraine are discussed in articles by Ukrainian
scientists P. Bubenko and V. Gusev (Bubenko and
Gusev, 2009, 2016), the realities and possibilities of
economic development of Ukraine in the context of
the globalization challenges are in scientific works
by V. Onishchenko (Onishchenko, 2015), V. Heyets
(Heyets, 2014). However, there is no single approach
to the definition and full description of the term «in-
novation» in the domestic and foreign economic
works. Some scientists identified the innovation
as a particular object or result of management or ac-
tivity (Schumpeter, 1989). Other scholars consider it
as a process that fills the economic content with a cer-
tain new idea, a new product, an invention (Twiss,
1989; Santo, 1990); some of them consider innova-
tion as a set of technical and economic processes that
leads to the emergence of radically new technologies
and innovations when applied in practice (Todaro,
1997). Other researchers prove that innovation is a
set of measures that ultimately leads to the emergence
of new technologies, equipment, inventions (Fatkhut-
dinov, 1998). Modern specialists consider the inno-
vative process as a component of innovation activity
of reproduction: it determines the innovative devel-
opment of the enterprise (Molodozhenya, 2016).

MATERIALS AND METHODS

In the course of this research, the following methodo-

logical approaches were used:

— an analysis of the theoretical basis for the defini-
tion of innovation that made it possible to distin-
guish the extended concept of innovation;

— the method of system analysis was used that al-
lowed to analyse the level of innovative devel-
opment and some issues of the socio-economic
situation in Ukraine and evaluate the problems of
introducing innovations in the country;

— a method of generalization and comparison that
allowed to reflect the strategic directions of inno-
vative development of the country;

— systematic structural analysis was applied that al-
lowed to determine the interrelations between the

components of the formation and implementation
of the state innovative policy of the country.

RESULTS AND DISCUSSION

Taking into account the radical changes that are cur-
rently being made in the global economy, it is neces-
sary to use the extended concept of innovation, which
should be understood as the transformation result of
development, research, ideas and their combination
into a radically new or improved technological, eco-
nomic, social solution the results of which can be
used in practice both in the current activity and in
the future.

There are some researches that prove the hypoth-
esis of close relationship between socio-economic de-
velopment and innovative development (WEF, 2014).

In the context of defining the essence of innova-
tion and its impact on economic growth, international
organizations developed the indexes that estimate the
country’s innovative potential, its development and
potential growth opportunities. Such an index can be
named, developed by the United Nations Conference
on Trade, Innovation Capability Index (from English
as index of innovative potential), which evaluates the
totality of resources that are necessary for innovative
development. A complex index ICI consists of sub-
indexes such as research and development (R&D),
human resources, patents, innovations and technolo-
gies, balance of payments (BoP) (WIPO, 2017).

An indicator that combines Innovation Input (cal-
culations of conditions and resources valuation for in-
novative development) and Innovation Output (valu-
ation of innovative activity results) is also the Global
Innovation Index developed by the World Intellectual
Property Organization and the International Business
school INSEAD (WIPO, 2017).

According to the annual report about innovative
development of the countries worldwide Global In-
novation Index 2017 presented at UN headquarters
with the support of the World Intellectual Property
Organization by international reputable organizations
and business schools, the most innovative countries
in 2017 were: 1st place — Switzerland; 2nd — Sweden;
3rd — the Netherlands; 4th — The USA; 5th — the Great
Britain.
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In 2017 Ukraine took the highest position in the
last 7 years — 50th place, being ahead of Thailand,
in comparison with the previous 2016 increased by 6
points. In the group by the income level below aver-
age Ukraine occupied the 2nd place after Vietnam,
Mongolia, Moldova, Armenia and India (WIPO,
2017).

In the report about the innovative development
of the countries in the world Global Innovation In-
dex 2018, Ukraine has taken the 43rd place ahead of
Thailand, Vietnam, the Russian Federation, Moldova
and Turkey, and has risen by 7 points in comparison
with the previous 2017. Also, the country has taken
the 1st place in the Global Innovation Index in the
group according to the income level below average,
and has taken the 1st place at the sub-index of in-
novative production and the rate of innovation effi-
ciency (WIPO, 2018).

Such insignificant but still successes, however,
are explained by the more balanced ratio of innova-
tive result to innovative resources in 2017 and 2018,
which led to a higher level of index than it was ex-
pected at the level of income in our country.

Evaluating the strengths and weaknesses of
Ukraine in the Global Innovation Index, it can be
noted that the country’s traditional strength is hu-
man capital, which can be explained by the availabil-
ity of higher education in Ukraine. However, under
the quality evaluation we may lose the positions on
this sub-index. The negative point is the low level
of spending on science and research and the lack of
motivation for scientists, which causes their migra-
tion beyond Ukraine. According to the State Statistics
Service of Ukraine, for the last 2 years the number of
scientists has decreased by almost 18%*.

Today, more than 1/3 of the rural population of
Ukraine does not have an access to broadband In-
ternet. Half of Ukrainian schools and almost all es-
tablishments of health care are not connected to the
World Wide Web. It is possible to change this situa-
tion for the better with the help of public-private part-
nership projects to achieve broadband Internet cover-
age of over 80% over a period of several years.

‘Our ambitious plan is at least + 5% of GDP for
2021 due to the development of the digital economy’
(Ministry of Economic Development and Trade,
2018).

To overcome such negative trends, the Govern-
ment of Ukraine tries to introduce the digital econo-
my through the development and implementation of
the Conception of the Digital Economy Development
and Society of Ukraine for 2018-2020. A plan for its
implementation that The Ministry of Economy and
Development has already approved and developed
together with leading IT experts is confirmed.

The developed Conception stipulates the digital
transformation of the country’s economy, the transi-
tion from raw material to high-tech production and
based on innovative IT technologies and communi-
cations.

Due to the introduction of the proposed Concep-
tion it is planned to give acceleration of the economy
growth; realize high-tech initiatives, projects, digital
initiatives and production; create new opportunities
for business development and also to make the most
of existing ones; to join the European digital com-
munity; stimulate digital transformations in system
of education, medicine, ecology, cashless economy,
infrastructure, transport, public safety, etc.

It is planned to achieve by economy stimulating
and investment attracting, overcoming of the digital
inequality, deepening of cooperation with the EU in
the digital sphere and building of the country’s in-
novative infrastructure and digital transformation.
The additional growth of GDP is expected to grow by
2.5% in 2019, by 3% in 2020 and by 5% in 2021.

The implementation of the Conception measures
should provide:

— economy stimulating and investment attracting;

— the basis for the transformation of domestic in-
dustries into competitive and efficient ones due to
their ‘digitalization’;

— solving of ‘digital divide’ problem, bringing ‘dig-
ital” technologies closer to citizens as well as by
providing citizens with access to broadband Inter-
net, especially in villages and small cities;

4 State Statistics Service of Ukraine website http://www.ukrstat.gov.ua [Accessed 02.05.2018].
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— creating of new opportunities for human capital
realization, innovative developing, creative and
‘digital” industries and businesses;

— development of the export of ‘digital’ products
and services (IT outsourcing) (Order of the Cabi-
net of Ministers of Ukraine, 2018).

Such measures should become the basis for the
transition to the level of innovative countries and the
transition to technologies of the 5th—6th technologi-
cal patterns. So, an important task of the Ukrainian
government is to develop medium and long-term
strategies for innovative development. As the basis,
you can take the successful experience of the United
States and China that is already a part of the Top 25
innovative countries in the world. China has become
a powerful competitor for developed countries of
Western Europe and the United States in just 35 years.
The Government of China, since the late 1970’s of
the twentieth century, has developed step-by-step
tactical and strategic plans for ‘innovative’ perfection
on a global scale. The quota of expenditure for the
investigation and development in public and private
investment is constantly growing — 2.0% of GDP in
2015 (Ukraine has 0.7% of GDP, South Korea has
4.3% of GDP).

Encouragement of scientific and technological
progress has become one of the main priorities of US
policy. The fundamental achievements in the field of
knowledge are officially recognized as the basis of
economic growth, as, according to the US estimates,
USD 1 spent on R&D has USD 9 in GDP growth.
At the same time, in order to improve the business
climate, the representatives of scientific and techni-
cal and business circles recognize the importance
for US corporations to write off the current costs of
their own R&D and exclude them from the amount
of corporate income taxable of companies, as well as
to conduct the accelerating depreciation of their fixed
assets — production assets (Figovsky, 2018).

Therefore, it is urgent for Ukraine to identify the
priorities of economic development whether we will
develop as raw material country or we will make an
innovative breakthrough.

The first step for Ukraine should be the develop-
ment of a tactical plan for 3 years (until 2020). It is
based on:

— growth of research and development expenditure
to 1.5% of GDP;

— formation of a national innovative system with
a market mechanism and a sectoral innovative
system for agriculture;

— creation of high-tech zones;

— stimulating of the development of world-class
universities;

— formation of intellectual resources of neo-in-
dustrial modernization such as information and
knowledge that play the role of ‘collective brain’
accumulating scientific and everyday knowledge
of employees, intellectual property and accumu-
lated experience, communication and organiza-
tional structure, information networks and the im-
age of enterprises, intellectual abilities of people,
together with the material and immaterial means
created by them that are used in the process of
intellectual work.

The second step is to develop a medium-term
strategy by 2025 with the aim of:

increasing of expenditure in research and devel-

opment to 2.5% of GDP;

— Integration of the national innovative system into
a global one;

— formation and development of sectoral national
innovative systems in all sectors of economy and
high-tech clusters;

— industry development of creative entrepreneurial
potential realization.

The third step is a long-term strategy for innova-
tive development up to 2030, based on:

— increasing of expenditure in research and devel-
opment to 3.5% of GDP;

— development stimulating of world-class clusters;

— development and implementing of cognitive tech-
nologies for effective employment to increase the
level of economic development and welfare of the
population.

Generally, a group of innovative nature factors
and a group of general economic and general social
influence factors affect the country’s innovative de-
velopment. To the first group we refer the regulatory
documentation on innovation issues, the financing
level of scientific activity in general and innovative
directions in particular, the effectiveness of existing
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mechanisms for providing innovation, etc., to other
groups we refer the dynamics of the main macroeco-
nomic indicators, the level of education per capita,
the socio-economic and political situation in the
country, etc.

Therefore, for effective economic growth there is
a need in the high level of efficiency in an effective
system of innovative processes in the country and a
mechanism of the innovations introduction, an inno-
vative developed cooperation between country and
business based on market mechanisms, openness to
integration processes, the mobility growth of pro-
duction factors, global exchange of knowledge due
to which it becomes possible to use the resources of
the world economy in general, to reduce expenditure
on production of high-tech products and to increase
competitiveness.

CONCLUSIONS

In consequence of the analysis of the theoretical as-
pects of the world economy innovative development
it may be noted that at the present stage the defining
of the primary role of innovation as a source of socio-
economic development takes place; innovations are
the source of economic growth, encourage the global
problems solving of the modern world economy; and
methodology construction of economic development
innovative research should be based on consideration
of the following components: a sector policy and in-
ternational economic component and the formation
of intellectual resources of neo-industrial moderniza-
tion; creative industry of entrepreneurial potential
realization; cognitive technologies of effective em-
ployment for increasing the level of economic devel-
opment and welfare of the population. The following
author’s researches in this area will be devoted to
specifically examination of current experience in the
world economy of innovative development and the
distinction of general features.
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ABSTRACT

A prerequisite to manage farms in line with the sustainability concept is to be aware of the potential impact
of farming practices on environmental and social issues. In this paper we tried to describe and assess envi-
ronmental awareness of Polish farmers. Basing on the representative sample of 600 farms participating in
the FADN we have carried out interviews concerning the farmers’ awareness of environmental problems and
potential influence of farming practices on the natural environment, as well as the concept of sustainable
agriculture. The results show that the farmers have a relatively high environmental awareness (at least in
declarations). Farmers with higher economic potential and participating in agri-environmental schemes are
more likely to know the concept of sustainable farming, than the remaining ones.
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INTRODUCTION

The concept of sustainable development became
a popular topic for discussions of economists and
politicians after the Report of the World Commission
on Environment and Development ‘Our Common
Future’ was published. The report contained one of
the most commonly used definition of sustainable
development: ‘to ensure that it meets the needs of the
present without compromising the ability of future
generations to meet their own needs’ (World Com-
mission on Environment and Development, 1987).
Implementing this concept in reality is still a chal-
lenge and agriculture is no exception. Being aware of
the importance of considering jointly economic, en-

vironmental, and social issues, in this paper we will
focus on the environmental aspect of the problem.
The impact of agriculture on the environment is
already widely recognised, because agriculture can
produce both positive and negative environmental
externalities (Zegar, 2017). It is enough to say that
the Agenda 2000 reform of the Common Agricultural
Policy made agri-environment measures an obligatory
part of the Rural Development Programmes (RDP) of
the EU-27 Member States (van Herzele et al., 2013).
Of course, the most important decisions and actions
that directly affect natural environment are made by
the farmers. According to the knowledge approach
to sustainable agriculture, the key factor influencing
practical implementation of sustainable development
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in farming is the farmer’s knowledge (Carreodn et al.,
2011). When the knowledge is sufficient, its practi-
cal implementation becomes an issue. If the policy-
makers want to achieve permanent environmental
improvements, they need to strengthen the farmers’
internal motivation for environmental objectives (van
Herzele et al., 2013).

It is not only a common-sense knowledge, that
‘farmers make land-use decisions not only in a busi-
ness context but also in a personal context (...). It re-
lates to individual and social conditions in which the
farmer operates, including personal capabilities such
as knowledge, skills and power, and attitudinal and
psychological dimension’ (Greiner, 2015). ‘A farmer
(...) will weigh up all the influences on him from
policy, advisory services, society, his family, friends,
peers, the media and based on all these influences
and the information available to him forms his be-
liefs’ (Beedell and Rehman, 1999). It is quite obvious
that any purposive action has to begin with the aware-
ness of the problem and its causes. Even though the
awareness itself does not mean that the farmers will
comply with environmental standards, the awareness
of the problem play a role in influencing behaviour
(Okumah, Martin-Ortega and Novo, 2018). Thus the
goal of this paper is to describe and assess the en-
vironmental awareness of Polish farmers, especially
concerning the farmers’ perception of the changes in
natural environment in their place of living as well as
of potential impact of farming practices on the envi-
ronment.

MATERIALS AND METHODS

The research was carried out in farms that participate
in Polish FADN (Farm Accountancy Data Network).
Generally, the Polish FADN sample consists of over
11.1 thousand farms that represent about 730 thou-
sand farms producing for the market. For the purpose
of this study a subsample of 600 farms was chosen,
considering their representativeness in specialisa-

tion of production, standard output, and region, with
the use of the Neyman method (FADN, 2008; Was,
2013). The subsample is representative to the Polish
FADN sample. The FADN database covers such top-
ics as costs, production, financial result, and basic
organisational issues of the farms. In 2017, additional
information concerning, among others, environmen-
tal awareness of the farmers was collected with the
use of face-to face interviews.

RESULTS

One of the key issues that is to be faced by agricultural
producers is adapting to the changing natural condi-
tions, resulting from climate changes. The first step
to adapt is to observe these changes. According to our
analysis the vast majority of the farmers did notice
climate changes in their place of living within their
lifetime. They were asked to assess these changes us-
ing the scale from —5 (significant worsening) to + 5
(significant improvement), and the average answer
was —1.86. The distribution of answers is given on
Figure 1. It is worth emphasizing that merely few
farmers noticed positive changes, while almost 15%
of farmers observed visibly negative changes (joint
answers —4 and -5).

Figure 2 contains information on particular as-
pects of climate changes observed by interviewed
farmers. The most common answers were: lower
precipitation in wintertime and higher temperatures
in winter, while longer growing season was the least
popular answer.

Most of the respondents said that within their life-
times the state of the natural environment in their sur-
roundings did not change significantly (Fig. 3)*.

Undoubtedly, farmers’ managerial decisions have
a significant impact on the natural environment. Im-
proper farming procedures can cause a rise of GHG
emissions, decline in biodiversity, eutrophication of
the water body, etc. Our analysis shows that most of the
farmers are aware of their potentially negative impact

3 A study carried out by Sullivan et al. (1996) in Michigan on a sample of 13 conventional and 12 organic farmers revealed,
that the farmers observe the nature rather closely. In the scale from 1 (not at all) to 5 (very closely) the averages were the
following: rainfall (4.84), soil quality (4.76), soil erosion (4.68), change of seasons (4.4), wildlife (4.24), water quality

(4.24), insect populations (4.04), cloud types (3.72).
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Figure 1. The farmers’ assessment of climate changes in their place of living within their lifetimes

Source: own research.
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Source: own research.
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on the natural environment (Fig. 4). This is a positive
information, because earlier research showed rather
low environmental awareness of the farmers (Majew-
ski, 2001). In 2009 about 1/4 of farmers from a com-
mune in Mazowsze region claimed that farming can-
not pollute the environment, and the answers did not
differ depending on the level of education (Kaluza,
2009). This change in time could be partly explained
by EU’s environmental policy toward agriculture (for
example reducing single-area payments if the farmers
did not follow the cross-compliance or giving a pos-
sibility to participate in agri-environmental schemes).
Although almost half of the farmers assessed envi-
ronmental impact of farming as neutral (marked as
0), at the same time more farmers see their potential
impact as negative than as positive.

50%

Not only are the farmers aware of the impact of
the agriculture on the natural environment, but also
most of them have heard of sustainable agriculture.
As Table 1 shows, 77% of the farmers declare they
have heard this term, while only 14% denied it (9%
were not sure whether they have heard it or not).
Moreover, vast majority of those that have heard of
sustainable agriculture were also able to choose its
general goals from a given set of answers. Consider-
ing jointly economic, ecological, and environmental
issues was chosen by 67% of the respondents, and
as many as 74% chose the answer that sustainable
agriculture is a way of farming that allows to keep
the environment in good condition for future gen-
erations. In general, almost 98% of those declaring
that they knew the concept of sustainable develop-
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Figure 4. The farmers’ assessment of the impact of farming practices on particular elements on natural environment

Source: own research.

*In the research carried out in 2007 on a small sample of 100 farmers living in commune Sarnaki in Mazowsze region
knowledge of this term was declared by 85% of the respondents (Katuza, 2009). Another research, carried out on a sample
of 100 visiting Regional Exhibition of Farm Animals in Podkarpacie region showed that 78% of interviewed farmers have
heard the term ‘sustainable development’. At the same time 82% of them correctly defined agri-environmental measures,
64% could give actions within these programs., and only 56% were able to correctly define the code of good agricultural

practice (Kostecka and Mroczek, 2007).
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Table 1. The comparison of the farmers depending on their knowledge of the term ‘sustainable farming’
Have you heard of
Specification Units sustainable agrlcultL;r:n"?t SD S:r(:;lle
yes no Know
Share of farmers in the sample % 77 14 9 - 100
i agriensonmental schemes g s
Agricultural land ha 39 27 25 49 36
Soil quality soil quality indicator®* | 1.07 0.80 0.74 0.34 1.00
Total production PLN thous. 262 218 176 419 248
Farm income PLN thous. 83 53 56 129 76
Own capital PLN thous. 1304 996 913 1310 1226
Livestock LU 30 35 21 57 30
Costs of mineral fertilisers PLN thous./km? 69.3 95.2 76.9 99.1 78
Cost of chemical crop protection PLN thous./km? 29.9 23.7 39.8 64.3 29.9
Time of work in agriculture years 28 27 27 11 28
Time of managing a farm years 22 21 21 10 21
Share of farmers with university degree % 17 12 9 - 16
Share of farmers after secondary school % 44 44 47 - 44
Share of farmers after vocational school % 35 41 42 - 36
Share of farmers with agricultural education % 62 66 63 - 63
Heard complaints that the farm was onerous % 10 12 11 - 11

* The soil quality indicator describes the quality of soils at farm level and reflects the relations of ‘comparative fiscal hectare’ to
physical hectares. This value is determined on the basis of surface area, type and class of farmland based on the land register as well
as additions to district of taxes. Value of soil quality index equal 1 reflects approximately average quality of soils in the region.

Source: own research.

ment were able to choose correctly at least one of
its features.

Relatively few farmers chose incorrect answers
such as ‘treating environment as more important than
the financial result’ or ‘sustainable agriculture means
organic farming’. To sum up, the farmers’ awareness
is rather satisfactory. However, we need to remember
that the FADN sample covers only farms producing
for the market, and not subsistence farms. This might
result in a bias toward higher awareness in agro-envi-
ronmental issues.

There are some significant differences between
the farmers that have heard of sustainable agriculture
and those who have not. The former have twice as
many times took part in agri-environmental measures
as the latter (46 and 23%, respectively). It is quite
obvious that participating in such plans requires some
knowledge of agro-environmental issues, sustainable
agriculture among them. Moreover, the farmers who
declared knowledge of sustainable agriculture were
the owners of farms with relatively higher economic
potential: the agricultural land of their farms was two
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times higher than in the other group. It is worth not-
ing that the share of relatively large farms applying
for agro-environmental schemes in Rural Develop-
ment Plan 2004-2006 was visibly higher than in the
whole country, and the average size of farms apply-
ing for funds raised in RDP 2007-2013 (Kociszew-
ski, 2013). Kociszewki (2013) suggested that some
of the largest farms could apply for the funds for the
land that was not under production anyway. If that
was right, participation in the scheme did not affect
the natural environment. Newby et al. (1977, cited
after Beedell and Rehman, 1999) noticed that farm
size could not explain farmers’ attitudes towards na-
ture conservation. According to their research ‘larger
farmers were both more hostile (agro-businessmen)
and more sympathetic (gentleman farmers) to conser-
vation than farmers are in general’ (Beedell and Reh-
man, 1999). We could assume that either there are
cultural differences between farmers in Poland and in
the Great Britain, or being aware of the sustainability
concept does not have to be followed by certain at-
titudes toward the environment.

Average values of own capital, production, and
farm income were also higher among those aware of
the concept of sustainable development, although the
difference was much lower. We could assume that
farmers who work on larger scale could be more in-
terested in broadening their knowledge connected not
only with particular farming practices, but also more
generally with current trends in agriculture. On the
other hand, it is also possible that those who like to
deepen their knowledge can achieve better financial
results. Similarly, the soil quality differed significant-
ly between these two groups of farmers.

The farmers who have heard of the concept had
less animals, while having more land, which means
their animal production was less intense. Similar con-
clusion can be drawn from the differences in the costs
of mineral fertilisers. It is visible that farmers who
have heard of the sustainability concept are relatively
better educated. At the same time there were prac-
tically no differences when it comes to the farmers’
age, time of managing the farm or having agricul-
tural profile of education. There were also very small
differences between the groups when it came to the
farmers’ neighbours complaining on their farms’ on-

erousness (those who have heard of sustainable agri-
culture faced the complaints slightly less often).

CONCLUSIONS

The results show that the farmers have a relatively
high environmental awareness (at least in declara-
tions). Most of them can see that potential influence
of agriculture on the environment is rather negative. It
is worth emphasizing that their knowledge of the sus-
tainability concept is surprisingly high — most of the
farmers that have heard of the concept were able to
name properly its main features. This group had also
visibly higher economic potential of the farms and
was more likely to participate in agri-environmental
programmes. These results seem promising when
talking about implementing the idea of sustainable de-
velopment in farming practice. Reducing the impact
of farming on natural environment with simultaneous
reaching economic and social goals will not be possi-
ble without farmers’ cooperation, resulting from their
knowledge and willingness to choose proper farming
practices. Creating and implementing effective polices
(dealing not only with environmental protection, but
also with rural socio-economic development) should
be based on the knowledge of farmers’ awareness.
The next step is to find the measures that would make
farmers use this knowledge in practice.
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ABSTRACT

The aim of the paper was to identify different levels of social sustainability in farms of various economic
sizes (6 sizes) in the EU countries. The study is based on the Sustainable Value (SV) method, which is value-
oriented, measured as the sustainability of agriculture at the micro-economic level (e.g. agricultural farm).
To be able to compare farms among themselves, an RTC was calculated. The FADN database for the years
2004-2015 was used in the article, analysing very small (I) and very large (VI) farms more closely. It identi-
fies countries, where farms made a positive contribution to social sustainability and those, compared to the
EU average, which need mainly institutional support in order to bridge the gap with the best.

Keywords: social sustainability, agricultural farms, economic size, the EU countries
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INTRODUCTION

Sustainable development is most often analysed
in its economic, social and environmental aspects
(Kates, Parris and Leiserowitz, 2005; Zegar, 2012).
The social sustainability on which the authors have
focused is primarily seen in terms of employment and
income. Employment is regarded both in quantitative
terms when the employment rate increases, and in
qualitative terms when the skills of the workforce are
upgraded. Many authors stress the importance of in-

creasing employment in rural areas (supported, among
others, by Community funds), which is strongly cor-
related with the decreasing rate of social exclusion,
and thus increasing social governance, by reducing
depopulation of these areas and improving the qual-
ity of life (Basiago, 1999; Weingaertner and Moberg,
2009; Chatzinikolaou, Manos and Bournaris, 2012;
Subi¢, Jelo¢nik and Jovanovié, 2013). For example,
Torres et al. (2016) indicated that running ecological
farms improves the situation of the local community
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and is particularly desirable in areas characterised
by relatively high unemployment, thus increasing
their social order. Also the quality of employment,
i.e. qualifications and education, as well as human
and social capital in a broad sense are strongly linked
to social sustainability, as they have a direct impact
on the income of the agricultural population (Wolz,
Fritzsch and Reinsberg, 2006; Czerna-Grygiel, 2010;
Flora and Roesch-McNally, 2014; Knapik, 2014; La-
truffe et al., 2016). The income aspect is also raised in
a different context — as a result of sustainable farming.
Examples from various countries (Argentina, Austria,
Bulgaria and other developing countries, including the
Third World) show that sustainable agriculture is bet-
ter than industrial agriculture because it does not have
a negative impact on the rural population, impoverish-
ing farmers and thus depriving them of opportunities
for development (McKenzie, 2004; Berlan, 2013;
Kwasek, Prandecki and Zegar, 2015; Severi, 2016;
Bachev, 2017; Gizicki-Neundlinger and Gtildner,
2017). Hediger (2008) and Bacon et al. (2012) note
that, i.a. sustainable agriculture reduces some of the
social costs of industrial farming, in particular the ex-
posure of workers and rural communities to pesticides,
while at the same time leading to an overall improve-
ment in the quality of life in rural areas, maintaining
cultural traditions and biodiversity, including through
appropriate investment (Bock, 2012). Simultaneously,
in a wider context, it is an element of territorial de-
velopment, which in turn leads to sustainable social
development (Hediger, 2008; Wilson, 2009).

MATERIALS AND METHODS

The aim of the paper is to indicate the differentia-
tion of the level of social balance in farms of various
economic sizes (6 sizes) in the EU countries. We will
use Sustainable Value (SV) method, which is a value-
oriented method, developed as a means of measuring
agricultural sustainability at microeconomic level
(e.g. agricultural farm). This enables a synthetic as-
sessment of a farm’s contribution to farming sustain-
ability, taking into account the efficiency resulting
from using economic, social and environmental re-
sources in comparison to the opportunity cost (Figge
and Hahn, 2005; Van Passel et al., 2007; Illge, Hahn

nad Figge, 2008). In the authors opinion ESV has
many advantages comparing to the standard DEA
approach, since it also measures the monetary value
of ‘contribution to the sustainability’ that should be
borne to achieve it or was paid in surplus. Thus, it
gives much more information useful for policymak-
ers than a linear ordering. As noted above, the authors
pointed to one of the pillars of sustainability — social
sustainability. The calculation formula for determin-
ing the SV of farms in the regions needs to indicate
a benchmark farm, which was the average value of
variables adopted for the analysis for the analysed
EU countries. The calculation formula for determin-
ing the SSV of the farms is as follows:

1 & v, yb.
SSV. =— p | L -1
i Z y ( rbi/. ]

mij=t -\ 7
where:
SSV; — the social sustainable value afferent to
a farm from country 7;
ry» rb; — the resource quantity of type j and country

i of the analysed farm, i.e. of the farm con-
sidered as reference system;

Vi yb; — the return of resources of the analysed and
benchmark farm; i =1, ..., n is the country
and j = 1, ..., m is the type of analysed re-
source.

Through its contents, SSV indicates the absolute
size of the value created in a sustainable manner by
the agricultural farms of various countries of the EU
in each economic sizes. To take into account the size
effects and to make comparisons between farms of
various countries, we can calculate the indicator re-
turn to cost ratio (R7Ci). This one shows the relative
contribution of farms from various countries to the
sustainable performance compared to the benchmark:

RTC =Y
Vi~ SS Vz

where:

y;  — represents the created value (farm net in-

come);
SSV; — social sustainable value of the average agri-
cultural farm of country i.
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The FADN database for the years 2004-2015 was
used, analysing very small farms (I), medium small
farms (III) and very large farms (VI) in greater detail.
We use the following variables as an input indica-
tor: unpaid labour input (SE015), paid labour input
(SE020), wages paid (SE370) and as an output: farm
net income (SE420).

RESULTS

The conducted analyses indicate that the calcu-
lated RTC value for individual economic size of
average EU farms allows for their delimitation to
those where the rate is relatively high, above 1 for
all classes, such as Austria, Belgium, Ireland, Spain

or Italy (Table 1). These countries can therefore be
considered as making a positive contribution to so-
cial sustainability from their farms. This means that
the ratio of the allocated outlays and effects is higher
than the average in the EU-27. The relatively worst
situation is observed in Bulgarian, Cypriot, Danish,
Latvian, Polish, Slovak, Swedish and Hungarian
farms, where the RTC indicator for the selected
research period in all economic size classes are rela-
tively low, below 1. Therefore, it can be concluded
that agriculture in these countries requires institu-
tional support that would allow for the improvement
of qualifications, education and investment, which
could have a positive impact on the efficiency of the
labour factor.

Table 1. Average RTC value for agricultural farms of the EU-27 in 2004-2015
Class | Austria | Belgium | Bulgaria Cyprus Czech Denmark Estonia Finland France
Republic
I - - 0.34 0.49 - - 2.57 - -
11 2.51 - 0.21 0.45 1.57 0.22 0.86 1.16 1.02
11 2.21 1.64 0.18 0.34 1.14 0.38 0.80 1.68 1.04
v 2.12 1.62 0.16 0.29 0.97 0.59 0.82 1.24 1.01
\% 1.66 1.77 0.19 0.57 0.41 0.41 0.50 0.88 0.89
VI - 1.41 0.82 0.66 0.30 0 0.49 0.62 0.96
X Greece | Germany | Hungary Ireland Italy Lithuania | Luxembourg Latvia Malta
I 1.94 - 0.65 4.79 1.19 1.64 - 1.00 1.74
I 1.41 - 0.66 2.56 1.11 1.52 - 0.74 1.62
11 1.09 0.86 0.63 2.46 1.10 1.77 0.55 0.50 1.09
I\Y 0.90 1.16 0.65 2.35 1.09 1.26 1.12 0.44 0.93
v 0.82 1.15 0.60 2.05 1.34 1.01 1.63 0.35 0.87
VI - 0.64 0.53 - 3.27 0.96 1.07 0.58 -
x Poland Portugal | Romania | Slovakia | Slovenia Spain Sweden | Netherlands United
Kingdom
I 0.99 0.99 0.94 - 0.15 1.52 - - -
I 0.78 0.74 0.76 0.60 0.75 1.21 0.60 - 1.78
111 0.93 0.66 0.66 0.16 0.99 1.10 0.52 0.56 0.89
v 0.98 0.75 0.04 0.15 1.06 1.11 0.89 0.35 0.98
A% 0.79 0.78 0.74 0.01 0.97 1.12 0.67 1.02 0.93
VI 0.78 1.22 2.78 0 - 1.51 0.23 0.69 1.22
Source: own study based on FADN data.
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It should be noted that the calculations of SSV
and then RTC indicator were carried out horizontal-
ly, i.e. within each economic size separately, so for
example the social sustainability of very small farms
was considered between EU countries in the years
2004-2015, where farms of this size were located.
Against this background, the best results were re-
ported by Irish households (4.79), and the lowest by
Slovenian households (0.15) and Bulgarian house-
holds (0.34) (cf. Table 1). This was due to the fact
that in Ireland the average annual employment of the
labour force in these farms is about twice lower (0.75
AWU) than in Slovenia or Bulgaria, additionally the
average annual income from Irish agricultural fam-
ily farm (EUR 3,527) is thirteen times higher than in
Slovenia (very small Slovenian farms had negative
incomes in 2008, 2014 and 2015) and about twice as
high as in Bulgaria. The group contributing to social
sustainability also includes Estonian, Greek, Span-
ish, Italian, Lithuanian and Maltese farms.

For comparison, very large farms can be identi-
fied with the highest RTC indicator in Italy (3.27 and
positive SSV) and the lowest RTC indicator in Slo-
vakia (0). Such drastic differences are due, firstly, to
the fact that the average annual income from a Slovak
agricultural farms was negative (EUR —18,600) in the
analysed period, while in Italy it was EUR 360,200.
Secondly, the approach to employment of labour was
radically different — in Italy 6.2 AWU, in Slovakia
56.1 AWU. Thirdly, the relation between own and
hired work was also different — in Italy it was in rela-
tion of 2 to 4 AWU, in Slovakia it was of 0.2 to 56
AWU. As a result, the wage costs were completely
different, while in Slovakia they were two and a half
times lower per one employee. All these observations

o B N W A

2004 2005 2006 2007 2008 2009

—— (ELL) Greece (HUN) Hungary

explain the highest position of Italian farms in the
group of very large farms and the lowest of Slovak
farms, which, like others with a low RTC indicator
(where SSV is negative), require the attention of both
national and Community institutions.

Dynamic analyses were also made in the researched
period, which generally show, first of all, that the po-
sition of farms of a given economic size in the ‘old’
EU countries is relatively stable and with a few excep-
tions it is most often above 1, second, the position of
some countries of the ‘new’ EU (e.g. Poland, Hunga-
ry) was growing in the analysed period (Fig. 1), which
may prove that they are making up for ‘losses’ to the
best. This observation can only be partially confirmed
in the case of the largest farms, i.e. while half of the
countries of the ‘old’ EU achieve RTC above 1 in the
analysed period (i.e. SSV is positive, they contribute
to social sustainability), there are no such countries
among the ‘new’ farms (except in the outgoing Ro-
manian case). In addition, we can say that the level
of RTC indicator remains relatively stable (Fig. 2),
which perpetuates the distance in social sustainability
of this class of farms in the EU countries.

As was mentioned above, the analyses did not
refer to vertical comparisons — between economic
size classes. So we are not deciding in this article
which farms — small, medium-sized or large — are
more socially sustainable. It can be assumed that this
is mainly due to the fact, that individual farms with
different economic size were organised differently.
For comparison, the smallest farms are based prima-
rily on their own, family labour resources, not taking
advantage of almost completely employed work and
not paying salaries to employees. It can be concluded
that these are primarily family farms, which are part

2010 2011 2012 2013 2014 2015

(POL) Poland (ESP) Spain

Figure 1. Average value of SSV for very small farms (class I) in selected EU-27 countries in the years 20042015

Source: own study based on FADN data.

78

PART 1. Adaptation processes of enterprises for implementing the principles...



Proceedings of the 2018 International Scientific Conference ‘Economic Sciences for Agribusiness and Rural Economy’

No 1, Warsaw, 7-8 June 2018, pp. 75-80

O L N W bk U3

2004 2005 2006 2007 2008 2009

= (BEL) Belgium (CZE) Czech Republic

/\‘/\/\

/

2010 2011 2012 2013 2014 2015

(HUN) Hungary e=(ITA) Italy (POL) Poland

Figure 2. Average value of SSV for very large farms (class VI) in selected EU-27 countries in the years 20042015

Source: own study based on FADN data.

of the European agricultural model (Davidova and
Thomson, 2014; Burja and Burja, 2016).

Depending on the country, they occupy a more or
less significant place in the agrarian structure, how-
ever, they constitute a vast majority of the total EU
population and although their income is relatively
low, which may have a negative impact on social sus-
tainability, they perform many social functions (crea-
tion of jobs for owners and family members, protec-
tion against poverty, ensuring food security) and en-
vironmental (protection of agricultural land with high
natural value, preservation of biodiversity and attrac-
tiveness of the area, shaping the rural landscape). On
the other hand, the largest farms, most often organ-
ised in the form of enterprises or cooperatives, are
mainly based on hired work, generating usually satis-
factory incomes (Bachev, 2017), often being the only
employer in rural areas.

CONCLUSIONS

The conducted analyses allow to identify countries,
where farms make a positive contribution to social
sustainability by considering the relation between the
inputs (unpaid labour input, paid labour input, wages
paid) and the results obtained (farm net income) in
agricultural activity. Generalising it can be concluded
that positive SSV, and thus RTC indicator above 1,
in all classes of economic size of farms occurs only
in a few countries of the ‘old” EU. Against this back-
ground, farms from the ‘new’ EU countries look
worst. Dynamic analyses of the analysed period show
that the position of farms of a given economic size in

the ‘old” EU countries is relatively stable, while the
position of some countries of the ‘new’ EU (e.g. Po-
land, Hungary) was growing in the analysed period,
which is a positive phenomenon.
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ABSTRACT

Agritourism plays an important role for sustainable development, acting as integrator for other economic sec-
tors, like agriculture, transport, services, preserving the traditions and historical heritage. This study presents
the analysis of the evolution of the agritourism infrastructure and of the main tourism indicators for Romania
as agritourism travel destination, emphasizing the importance of this sector in the development of the tourism
industry. Quantitative and comparative analyses were carried out regarding the total number and the exist-
ing accommodation capacity for tourist boarding houses and agritourist boarding houses and the numerical
evolution for domestic arrivals and international arrivals throughout the period between 2006 and 2016. In
conclusion, Romania is an important agritourism destination, well known at national and international level

for its natural and anthropic resources in rural areas.

Keywords: agritourism, agritourism infrastructure and accommodation capacity, tourist arrivals, sustainable

development
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INTRODUCTION

In European Union, rural tourism is a concept that
includes tourist activity organized and led by the lo-
cal population, based on a close connection with the
natural and human environment (Caratus Stanciu,
2017). Agritourism is directly linked to agricultural
activities, being practiced by small farmers and these
activities carried out in their own household are the
main source of income.

At this moment, both in our country and in the
European Union, rural tourism and ecotourism are
among the most dynamic forms of tourism, a result
of the advantages which it offers to both tourists and
host communities. Rural areas are rich in ecological
and rural diversity (Dorobantu and Nistoreanu, 2012)
to which adds up the tourism resources (natural, cul-
tural and human) and the tourism facilities and equip-
ment, including tourist boarding houses and agritour-
istic farms as well (Nistoreanu, 2007).
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Agritourism plays a significant role for sustaina-
ble development. In this regard it is important to ana-
lyse the evolution of the development of the agritour-
ism in Romania, in order to outline and propose new
directions of development and strategic approaches,
dedicated to this field.

THEORETICAL BACKGROUND

The current Romanian legislation has defined tourist
boarding houses as establishments of tourist recep-
tion with an accommodation capacity of up to 15
rooms, having a total of maximum 60 beds, operating
in the citizens dwellings or in independent buildings
and which provide tourist accommodation and condi-
tions for preparing and serving meals in special set up
places (Foris, 2011), and agritourist boarding houses
as establishments of tourist reception with an accom-
modation capacity of up to 8 rooms, in the rural area,
operating in the citizens dwellings or in independent
buildings and which provide tourist accommodation
and conditions for preparing and serving meals in
special set up places and the possibility to attend the
household’s activities.

The exceptional tourism potential of Romania has
two main components: the natural component, repre-
sented by spectacular landscapes, varied configura-
tion of the relief, favourable climate conditions and
lots of natural therapeutic spas, and the historical
component, represented by traces of succeeding civi-
lizations that had lived on Romanian territory since
ancient times, monuments and lay or religious art
objects, museums and museum collections, beauti-
ful and original ethnographical and folklore elements
and actual prestigious achievements (Sumovoschi
and Moraru, 2015).

Agritourism was initially practiced by peasants
who had additional accommodation and since then,
this form of tourism is constantly expanding and has
also become a direction for action in order to achieve
a sustainable development of the countryside. Ro-
mania is actually following the successful models
developed in Western Europe, where agritourism oc-
cupies a leading position in the tourists preferences
(National Institute of Statistics, 2017). That is given
to the fact that it is among the countries with a real

agritourism potential, and it has become more and
more visible at the European level in the latest years,
especially thanks to the landscapes and the wild na-
ture, to which the modern people now want to return.
Romania is a country with a genuine agritourism po-
tential (Ciurea, 2011) with multiple traditions which
were preserved along the centuries and which have
been integrated by the technological revolution in the
Western Europe.

Establishments of tourists reception with functions
of tourists accommodation such as tourist boarding
houses and agritourist boarding houses can be classi-
fied as small enterprises, which have played and still
play a vital role in any national economy, represent-
ing an important factor of economic growth (Chitu
and Tecau, 2012).

MATERIALS AND METHODS

The analysis was carried out on the basis of the statis-
tical data provided by the National Institute of Statis-
tics published in the Romanian Tourism — Statistical
Summary for the period between 2006 and 2016.
Quantitative and comparative analyses were carried
out regarding the total number and the existing ac-
commodation capacity for tourist boarding houses
and agritourist boarding houses and the numerical
evolution for domestic arrivals and international ar-
rivals throughout the period between 2006 and 2016.

RESULTS AND DISCUSSION

We started by analysing the numerical evolution
for tourist boarding houses and agritourist boarding
houses in Romania.

During the analysed period, we find a steady in-
crease for the number of tourist boarding houses and
agritourist boarding houses. A decrease can be no-
ticed for agritourist boarding houses in 2011, which
can be attributed to the global economic crisis. From
2012, there can be noticed a significant increase for
agritourist boarding houses, a situation that may be
caused by the implementation of the National Rural
Development Program of Romania (PNDR) 2007—
—2013 and 2014-2020. Among the activities of the
program PNDR 2007-2013 was the ‘Measure 313
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Figure 1. Establishments of tourist reception with functions of tourist accommodation by type of establishments
(tourist boarding houses and agritourist boarding houses)

Source: adapted National Statistics Institute (2018).
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Figure 2. Establishments of tourist reception with functions of tourist accommodation and the tourists’ accommoda-
tion capacity for tourist boarding houses and agritourist boarding houses

Source: adapted the National Statistics Institute, Tourism of Romania — statistical summary 2006-2017.

— Encouragement of tourism activities’, which was
framed under Axis III ‘Improving the quality of life
in rural areas and diversification of the rural econ-
omy’ (Ministry of Agriculture and Rural Develop-
ment, 2012).

Analysing the tourists’ accommodation capac-
ity for the studied period, we notice a significant in-
crease regarding agritourist boarding houses (156%)
and tourist boarding houses (159%). It is also neces-
sary to mention that the increase of the units can be
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based on the fact that in 2014 started the National
Rural Development Programme of Romania 2014—
—2020 (National Rural Development Program, 2017).
The sub-measure 6.2 ‘Support for the establishment
of non-agricultural activities in rural areas’ included
in the Programme, aims to support diversification
by setting up and developing micro-enterprises and
small businesses in the non-agricultural field in rural
areas. The main objective of these activities is to cre-
ate jobs, to contribute to sustainable economic devel-
opment and to reduce poverty in rural areas.

In order to determine the sustainability of agri-
tourism in Romania, it is necessary to analyse the
demand for this type of activities. For this reason, we
will analyse the number of tourist arrivals during the
period 2006—-2016 in tourist boarding houses and ag-
ritourist boarding houses.

Analysing the tourists’ arrivals in tourist board-
ing houses and agritourist boarding houses for the
studied period, we notice a significant increase. In
the case of the tourists’ arrivals, the influence of
the economic crisis can be also noticed, leading to
a small decrease in arrivals during 2008—-2010 both
for foreigners and Romanian tourists. After 2011
there have been steady increases in the flow of ar-

rivals for both the domestic and the international
tourism flows but an slow evolution of the number
of international arrivals.

Agritourism plays an important role for sustain-
able development, but the question is, if agritourism
plays an important role in the Romanian tourism in-
dustry. In this regard, we will conduct an analysis to
determine the contribution (in percent) of the number
and accommodation capacity of tourist boarding
houses and agritourist boarding houses in the total
number and accommodation capacity of accommo-
dation units in Romania.

In Table 1 we represented the numerical evolu-
tion of the establishments of tourist reception with
functions of accommodation in Romania. We notice
that in 2006 the total number of registered units was
4,710, of which 1961 were represented by tourist
boarding houses and agritourist boarding houses. In
2016 the total number of units was 6,946, of which
3,558 were tourist boarding houses and agritourist
boarding houses, namely 51.22% of the total number
ofunits and compared to 2006, their number increased
by 9.59%, the results following a positive trend. It is
important to keep in mind that in most cases hotels,
hostels, bungalows, etc. are located in or near urban
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Figure 3. Tourists’ arrivals in the establishments of tourists’ reception with functions of tourists’ accommodation by
type of establishments — tourist boarding houses and agritourist boarding houses

Source: adapted National Statistics Institute (2018).
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Table 1. The contribution of the number and accommodation capacity of tourist boarding houses and agritourist
boarding houses in the total number and accommodation capacity of accommodation units in Romania
Accommodation
Nun.lber of capacity Accommodation
establishments . for .
. Number of tourist . capacity .
of tourists . o establishments ; Contribu-
Reference . boarding houses Contribution . for tourist .
reception . . of tourists . tion
year . . and agritourist (%) . boarding houses
with functions . reception . (%)
. boarding houses . . and agritourist
of tourists with functions .
. . boarding houses
accommodation of tourists
accommodation
2006 4710 1961 41.63 287158 27 097 9.44
2007 4 694 2028 43.20 2 83 701 28 877 10.18
2008 4 840 2131 44.03 294210 31444 10.69
2009 5095 2290 44.95 303 486 36 436 12.01
2010 5222 2302 44.08 311 698 38630 12.39
2011 5003 2260 45.17 278 503 41182 14.79
2012 5821 2816 48.38 301 109 52472 17.43
2013 6 009 2933 48.81 305 707 56 100 18.35
2014 6130 2988 48.74 311288 57775 18.56
2015 6821 3445 50.51 328 313 67239 20.48
2016 6946 3558 51.22 328 888 69 996 21.28

Source: adapted National Statistics Institute (2018).

areas, and at present, rural areas in Romania cover
87.1% (Management Authority for PNDR, 2013) of
the country’s territory, so there are perspectives for
more favourable development of agritourism.

The values for the total accommodation capacity
for existing establishments of tourist reception with
functions of accommodation are also highlighted in
Table 1. In 2016, 21.28% of the total accommoda-
tion capacity was represented by the tourist board-
ing houses and agritourist boarding houses and their
number has increased by 11.48% compared to 2006.

Various development strategies have been devel-
oped over time in Romania, which concerned also
the agritourism field, such as certain actions provided
by the National Tourism Development Master Plan
2007-2026, one of them is Action 35, about encour-
age and facilitate the formation of the destination of
rural areas. There are also actions targeting agritour-

ism in the Strategy of Ecotourism Development in
Romania (National Institute for Ecotourism Devel-
opment in Romania, 2009), one of them refers to the
simplification of the autorization procedure for rural
tourism, but we consider that agritourism requires
a dedicated strategy for a steady, sustainable and
efficient development.

CONCLUSIONS

During the period 2006-2016, agritourism has expe-
rienced a real development in Romania.

Romania continued the development of agri-
tourism accommodation units, thus increasing the
number of both internal and international arrivals.
A big share in the development of this tourism sec-
tor was constituted by the support provided to en-
trepreneurs through the development programs, by
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providing non-reimbursable funds for the develop-
ment of tourism in rural areas.

In this regard, but given the potential existing at
the moment, a strategy dedicated to agritourism is
more than necessary in Romania. The agritourism de-
velopment strategy should include several lines of ac-
tion, covering sustainable development; transport and
accommodation infrastructure areas; educating entre-
preneurs to deliver high-quality services; educating
tourists and guiding them to rural areas by presenting
the advantages during tourism fairs or by promoting
them on all existing channels, creating a positive in-
ternational image by establishing links with organi-
zations, travel centres and international travel agen-
cies, in order to facilitate the exchange experience,
promoting and encouraging the diversification of
cultural activities and traditional events through or-
ganizing various thematic events. In this respect, the
paper opens up topics for future research.
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ABSTRACT

In this paper issue of estimation of welfare measures using survey sampling is discussed. Two strategies
of sample selection were described. Precision of estimation of the measures depending on chosen sample
selection was presented. First sample selection strategy that was discussed is popular simple random sam-
pling without replacement scheme. The second is stratified random sampling. Both sample selection methods
were compared with respect to precision of estimation of unknown parameter in the population. Precision of
estimation is measured by variance of estimator. It is desirable that the variance of estimator is as small as
possible. In such case estimation of welfare measures is the most accurate.
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INTRODUCTION

Measurement of wealth is a very important issue
when talking about theory of welfare economics. Un-
til now among economists there is no definite agree-
ment on which aspects should be taken into account
when measuring socio-economic wealth. In this paper
issue of accuracy of estimation of welfare measures
depending on sample selection strategy is discussed.
In the first part theoretical basis of measurement of
wealth are presented. Subsequently, two methods of
sample selection together with estimators of welfare
measures were showed.

In the empirical part accuracy of estimation of
welfare measures depending on chosen sample selec-
tion strategy was presented with the help of compu-
ter simulation. The research hypothesis assumes, that
chosen sample selection strategy has a great impact
on precision of estimation of welfare measures.

THEORETICAL BACKGROUND

Theoretical reflections concerning wealth economy
are centered around wealth measurement. Measuring
wealth and expressing it with a number brings much
needed knowledge and lets draw conclusions. Some
economists tend to interpret welfare as a psychic
sphere. A basic tool they use to measure welfare are
surveys. Surveys bring questions that enable subjec-
tive evaluation of income utility or level of satisfac-
tion of respondents. It soon became clear that social
welfare is not only related to income. What is crucial
are also non-economic aspects. That is why specific
indicators and measures were introduced.

In economic research basic knowledge is brought
by social indicator (Panek, 2007). Several definitions
are distinguished. One of them establishes, that so-
cial indicator is a numeric rating of social effects of
economic growth and is considered to be understood

! Corresponding author: Nowoursynowska 159, 02-787 Warsaw, Poland, dominik_sieradzki@sggw.pl, +4822 593 73 20
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broader than a measure (Luszniewicz, 1982). The
other one defines social indicator as a measure of di-
rect effects — mainly as welfare, which can be com-
prehended as a level of satisfying the needs of an indi-
vidual and a family (Przeciszewski, 1987). Some say
that social indicator is the key, strategic or summary
measure of social changes (Jonca, 1991). In a quan-
titative approach social indicators are distinguished
as numbers which describe studied phenomenon.
These numbers are obtained due to different cognitive
methods (Frackiewicz and Fraczkiewicz-Wronka,
2001). Many studies treat indicators and measures
as synonyms, but some researchers distinguish one
from another. Specific numeric rating is understood
as a measure, however if this rating is used to describe
changes of e.g. social states, it is defined as an indica-
tor (Panek, 2007). It can be therefore assumed, that
numeric information that is measured empirically is
called a measure, whereas if this information is inter-
preted on account of rating social-economic phenom-
enon, it should be called an indicator (Panek, 2007).
Three types of social indicators can be identified: sin-
gle indicators, such as e.g. unemployment rate, level
of education; synthetic (indices), generally an average
from simple indicators; multiple indicators, e.g. set
of some number of observable empirical indicators,
which describe unobservable feature (Panek, 2007).

Specific indicator values are obtained when con-
cluding survey sampling. They include, for instance,
percentage of the population that received higher
education or percentage of households that possess at
least two houses. In such cases, the main task comes
down to estimating structure indicator of the studied
population.

MATERIALS AND METHODS

In this paper data from Central Statistical Office of
Poland was used (GUS, 2018). Data concerns number
of population broken down by place of residence
— city, village and year of birth as of 31 December
2017. Number of people aged 25 or more at that time
equalled 29,018,116 people, out of which 17,875,105
people lived in cities and 11,143,011 people lived
in the village. The aim of the research is to estimate
number of people with higher education.

Estimation of this type of measures can be made
with tools of survey sampling. This method is one of
mathematical statistics sections and its main interest
concerns finite populations (Bracha, 1996). To for-
malize the problem of estimation of percentage of
people with higher education, let us consider finite
population U = {u,, ..., uy} — which contains people
aged 25 or more. In this population objects (people)
with higher Education are observed (these objects are
somehow differentiated). Let ¥ = {Y,, ..., Y,}T de-
note vector of variable value in a population, where
fork=1,...,N

k

B {1, if k-th person has higher education

0, otherwise

Let M = z ¥ Y, denote number of people with

higher education. The purpose is to estimate, based
on the sample drawn, percentage of individuals with

a higher education 6 = % After establishing the

main aim of the research it is crucial to decide which
sampling scheme will be used to draw sample from
the population.

One of the most popular techniques of sample se-
lection is simple random sampling without replace-
ment scheme. In such a case every object of the pop-
ulation can be drawn only once. In the sample the
number of people with higher education is a random
variable with a hypergeometric distribution. Further
in this research this random variable will be denoted
as a & Unbiased estimator with minimal variance of
percentage of people with higher education equals
éc = é . Variance of such an estimator equals for

n
9(1 — 49) N-—-n

D6, =
n N-1

each value of percentage

of people with higher education 6.

Another broadly used technique related to sample
selection is stratified random sampling. It is based on
dividing researched population into separate groups
called ‘strata’ and drawing a sample out of each strata
independently. Let us assume that we divide popula-
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tion U into two strata — depending on a place of resi-
dence: city/village. First strata contains N, people,
second strata — N, people and naturally N = N, + N,.
When taking into account such a division of the
population into strata, real percentage of people with
higher education equals (Cochran, 1977)

p=2g ey,

where 6, and 6, denote percentage of people with
higher education in cities and in the village, accord-
ingly. Let n, and n, denote sample sizes from the
first and the second strata, respectively. The whole
sample size equals n = n, + n,. Now it is necessary to
consider two random variables describing number of
people with higher education in samples drawn from
each strata

& ~H (N, O,Ny, ny), &~ H (N, O,N,, ny)

It seems intuitively obvious to take as our estimate
of proportion of people with higher education

“ Nn Nan,

The variance of the estimator @, equals:

2 A_el(l_el)Nl_nl

6.6, Yw =

+02(1_62) N, —n,
n, N, -1 n, N, -1

When stratified random sampling is used, issue
of dividing sample into strata occurs. This problem
is called a sample allocation. One of best known ap-
proaches is proportional allocation (Bowley, 1926),
which assumes division of the sample that is propor-
tional to size of the strata, i.e.

nl.—nﬂ for i=1,2
N

In both methods of sample drawing estimators
that are used are unbiased, therefore to make estima-

tion more accurate, it is needed to compare efficiency
of estimators. Let

D 6
0 100%
D6

reduction = {1 -
0~ c

denote relative reduction of variance. In the next part

of the research accuracy of estimation with use of

both estimators will be compared in the numerical

study with the help of computer simulation.

RESULTS AND DISCUSSION

The standard way of estimation of percentage of
people with higher education is to take a sample of
size n due to the scheme of simple sampling without
replacement. In the sample the number of answers
‘yes, 1 have higher education’ is counted. Let us
denote this number as x. Evidently the standard

estimator of the 0 is é .
n

Suppose that size of the sample equals 1,000 and
in the whole sample 600 ‘yes’ answers were obtained
(i.e. 600 people have higher education). The point of
estimation of percentage of people with higher edu-
cation equals é: = 0.6 and its variance may be esti-
mated as

—~

0. (1 —Hc) 29,018,116 — 1,000
1,000  29,018,116—1

v(x) =

where x is the number of answers ‘yes’ in the sam-
ple. Hence ;(600) =0.000239987. If the stratified
random sampling with proportional allocation is
used, it is necessary to determinate sizes of samples:
n,= 616 and n, = 384. To exemplify, in the sample
from first strata there were 250 ‘yes’ answers and
in the sample from the second strata there were 350
‘yes’ answers. The point estimate of the proportion
would be é; = 0.81. The variance of the estimator
1/9:, may be estimated as
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250( _ 250) tetion -1 72503500}
R - reduction =| 1 - ———= |- 0 =0.67%
5(250, 350) = 616 616)17,875,105-616 N 5(600)
616 17,875,105 -1
350 350 Table 1 shows other possible answers results, as-
384" 3841 1,143,011 -384 suming that the overall ‘yes’ answers equals up to 600.
384 11.143.011 -1 - Tables 2 and 3 contain the same results, assuming
that the overall ‘yes’ answers equal to 700 and 800,
=0.000238369 respectively.

It can be observed, that whatever results of the

The relative reduction of estimated variance pollin strata are given, the estimator €, is better than
equals the estimator 6, .

Table 1. Possible results for & = 600, ;(600) =0.000239987

. Reduction
& & Variance %)
250 350 0.000238369 0.67
300 300 0.000219514 8.53
350 250 0.000179522 25.19
400 200 0.000118393 50.67
450 150 0.000036126 84.95
Source: own calculations.
Table 2. Possible results for & =700, ;(700) =0.000244495
. Reduction
& & Variance %)
350 350 0.0001821 13.27
400 300 0.0001372 34.65
450 250 0.0000712 66.1
Source: own calculations.
Table 3. Possible results for £ = 800, {/(800) =0.000159991
. Reduction
& & Variance %)
500 300 0.00000285 98.22
450 350 0.00007379 53.88

Source: own calculations.
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CONCLUSIONS

Based on concluded considerations, it seems that
stratified random sampling with proportional alloca-
tion is a better sample selection strategy. Accuracy of
estimation for a sample selected in such a way was up
to 98% better than not including information about
dividing population into strata. Given the results
obtained it should be established, that set research
hypothesis is true, therefore strategy of sample selec-
tion in fact has impact on accuracy of estimation of
welfare measures. In further research including other
methods of sample selection and sample allocation in
stratified random sampling is planned.
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ABSTRACT

In the late 1980s, inland aquaculture in Poland produced about 20 and 4 thousand tonnes of carp and trout,
respectively. In 2016, the total volume of the sector’s production increased to over 35 thousand tonnes,
including 18 and 16 thousand tonnes of the two species and above 1 thousand tonnes of another fish. This
constitutes 94% of total catches of inland fish and about 15% including sea fishing. Globally, roughly 50% of
seafood supply is produced by aquaculture, and farmed fish production exceeds that of farmed beef. The EU’s
Blue Growth Strategy identifies aquaculture as a sector which could boost economic growth across Europe.
The key challenges in the Polish aquaculture sector is significant production growth to 49 thousand tonnes by
2020 and increasing its competitiveness by using resources more effectively, supporting the market by build-
ing distribution chains, improving the quality of products and marketing, as well as increasing contribution

to environmental protection.

Keywords: aquaculture, adaptation, sustainability
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INTRODUCTION

The FAO (2018) defines aquaculture as ‘the farming
of aquatic organisms: fish, molluscs, crustaceans,
aquatic plants, crocodiles, alligators, turtles, and
amphibians. Farming implies some form of interven-
tion in the rearing process to enhance production,
such as regular stocking, feeding, protection from
predators, etc. Farming also implies individual or
corporate ownership of the stock being cultivated’.
World aquaculture already produces roughly 50%
of the global seafood supply, and farmed fish pro-
duction exceeds that of farmed beef (Mair, Hobday
and Macleod, 2016). With capture fishery produc-
tion remaining relatively static since the late 1980s,
aquaculture has been responsible for the impressive

growth in the supply of fish for human consumption
(FAO, 2016).

The EU’s Blue Growth Strategy identifies aqua-
culture as a sector which could boost economic
growth across Europe and bring social benefits
through new jobs (Science for Environment Pol-
icy, 2015). Modern aquaculture growth is not just
a matter of new technology. Aquaculture has to be
sustainable. It means that it has to be ecologically
sound, economically viable and socially acceptable.
It involves both the short-run interest of farmers and
the long-run interest of society and the environment
as a whole.

This article presents the successful adaptation of
Polish aquaculture from a centrally controlled one to
a modern sustainable market economy.
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MATERIALS AND METHODS

The paper is mainly based on volume and value data
collected by Eurostat, EUMOFA (European Market
Observatory for Fisheries and Aquaculture Products),
FAO, and FEAP (Federation of European Aquaculture
Producers). Important sources of information were
strategies for the development of aquaculture in Po-
land and in the EU: Trout Strategy (2013), Aquacul-
ture Strategy (Ministerstwo Rolnictwa i Rozwoju Wi,
2015), and Strategy of European Aquaculture (2002).

AQUACULTURE IN POLAND

Polish aquaculture has a long history, with the first
records of activity from around the 11th—12th century.
The oldest carp ponds are located in the territories of
Zator, Milicz, Cieszyn and Pszczyna (Guziur, 2018).
Despite the fact that these ponds are at least 500 years
old, they are still functional.

Today, aquaculture in Poland mainly consist of
land-based freshwater fish farms. In 2014, there were
1,242 aquaculture farms and their number increased
by 47% compared to 2013. The sector was dominated
by small enterprises with less than 5 employees. 70%
of Polish farms had less than 5 employees, 18% had
6—10 employees and 12% more than 10 employees,

40000

which means that aquaculture farms were mainly
managed by micro and small family enterprises or
small and medium companies. The total number of
persons employed in the Polish aquaculture sector
was 7,664 and this number increased by 43% com-
pared to 2013 (Nielsen, Guillen and Carvalhoet,
2016). In 2016, total national aquaculture production
reached 35,452 tonnes — a 6% increase compared to
2015 (Fig. 1).

The total value of production was above EUR
91.4 million and there was also an increase of almost
6%. The total volume increased by 5%, whereas the
total value increased by only 0.1% compared to the
average between 2011-2015 (Fig. 2).

There are two main sections of Polish aquaculture:
extensive carp farming in earth ponds and intensive
trout farming in different productive facilities.

The biggest section is carp farming. In 2016, com-
mon carp stood for 53% of the total volume of pro-
duction and for 46% of the whole total value of aqua-
culture production. The volume of annual production
of common carp increased to 18.7 thousand tonnes
(about 7%) with a value of EUR 42 million (about
9%). Carp can be farmed in a variety of technical and
water conditions, in small pools located in home gar-
dens as well as large commercial ponds ranging in
size from a few to a few hundred hectares. Carp farms
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Figure 1. Volume of Polish aquaculture production in the period 1989-2016

Source: developed from Eurostat database.
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are widespread all over the country, but the largest
facilities are located in central and southern Poland
where climatic conditions are warmer, and thus more
advantageous.

Total earth pond useable area of production for
carp is about 70 thousand ha, the largest in Europe
(Turkowski and Lirski, 2010). Rearing carp usually
employs mixed species stock (polycultures). The
contribution of other cyprinids in the final produc-
tion of carp amounted to 10%, and other freshwater
species additionally constituted 2% (Eurostat data-
base). Together, this amounts to about 12% of other
fish species (Ministerstwo Rolnictwa i Rozwoju Wi,
2015).

The next big section is harvesting rainbow trout
(including other salmonids it amounted to about
12%), which contributed 44% of total volume of
production and almost 50% of total value of aqua-
culture production in 2016 (Figs. 1 and 2). The an-
nual output of rainbow trout increased to 15.5 thou-
sand tonnes (about 7%) (Fig. 1). On the other hand,
the total value of production was EUR 45.2 million,

which corresponds to an increase of 8% (Fig. 2).

Compared to carp, rainbow trout farming is a
relatively new industry in the country, having just
started in the 20th century. The active develop-
ment of trout farming started at the end of 1990s,
and production has been stagnating over the past
few years. Trout production is carried out in inten-
sive fish production facilities (mostly in concrete
ponds, so-called raceways) that are supplied with
water from rivers or other running sources. Trout
farms are located in the north, on the Baltic Sea
coast, and in southern Poland in the Carpathian
foothills in rich terrain with clear, cool waters. It
is estimated that approximately 800 tonnes of sal-
monids were produced in recirculating aquaculture
systems (RAS) (Ministerstwo Rolnictwa i Rozwoju
Wsi, 2015). This new technique has also been in-
troduced to the production of such species as stur-
geon, barramundi, catfish, wels catfish, pikeperch
or eel. They constitute 3% of turnover in aquacul-
ture and have 5% share in production volume (Figs.
1 and 2).
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2 80000 production
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Figure 2. Value of Polish aquaculture production in the period 1989-2016

Source: developed from Eurostat database.
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DEVELOPMENT OF POLISH AQUACULTURE

In centrally planned economics after World War 11,
big fish farms belonged to the State. During that pe-
riod, major technical development started because
government financed all investment. It was a period
in which rainbow trout culture developed in Poland
thanks to new methods of intensive production and
efficient controls of spawning time. The basic prin-
ciples of fishery management, at that time, was so
called rational management, based on environmental
sustainable intervention, resulting in higher produc-
tion of better quality fish, achieved at minimal cost
ensuring continuity of fish exploitation (Szczer-
bowski, 1995). There were no problems with fish
marketing because the market, at that time, accepted
any quantity of fish on offer.

After the political changes in the early 1990s, pri-
vatization of state farms began. New private enter-
prises or private tenets of fish farms were constrained
by limited financial resources, increasingly stringent
environmental and tax regulations and weaknesses in
marketing. In the first years of transition, there was a
major decrease in aquaculture production as a result
of political and economic changes and a consequent
lack of experience in operations under market con-
ditions. In 1993, total aquaculture production fell to
the lowest point of 18.6 thousand tonnes and a val-
ue of EUR 27.3 million (Figs. 1 and 2). But soon a
gradual increase occurred and eventually production
was higher than in the eighties. In the late 1980s, in-
land aquaculture in Poland produced about 20 thou-
sand tonnes of carp and 4 thousand tonnes of trout. In
2016, the total volume of the sector increased to over
35 thousand tonnes, including 18 and 16 thousand
tonnes of the two groups of species and above 1 thou-
sand tonnes of other fish (Fig. 1). This is 94% of total
commercial catches of inland fish and about 15% in-
cluding sea fishing (Hryszko, 2017; GUS, 2018).

This success of Polish aquaculture would have
been impossible without gradual adaptation to a mar-
ket economy, new legal regulations and environmen-
tal requirements that are important components of a
sustainable aquaculture system (Fig. 3).

The two main sections of Polish aquaculture are
quite different. Carp farming has positive ecologi-

cal impacts (Turkowski and Lirski, 2011) but there is
problem with its economic viability. The profitabil-
ity of this sector should be increased by an average
of 10% through financial support for income diver-
sification (Ministerstwo Rolnictwa i Rozwoju Wsi,
2015).

Intensive trout farming may have, if not properly
handled, a negative impact on the quality of water.
Basic adaptation processes were initiated by techno-
logical changes in fish nutrition. Since 1992 extruded
feed began to replace wet feed. The use of balanced
feed resulted in a number of positive consequences
(SPRL, 2013):

— the quality of fish meat has improved,

— fish has been growing faster,

— health and conditions of fish have improved,

— the level of organic and chemical waste has de-
creased significantly,

— anticipation and management of production has
become easier.

As a result, national production of trout reached
10 thousand tonnes in 2000 (Fig. 1). Next, the in-
crease in production to 12—17 thousand tonnes, start-
ing in 2004, was the result of other technological de-
velopments (SPRL, 2013):

— water aeration and oxygenation,
— water full or partial recirculation.

Thanks to the applied solutions, intensive trout
farming not only significantly reduces the potential
negative impact on the environment but also supports
self-cleaning of waters from pollution outside the
aquaculture system.

The key challenges in the Polish aquaculture sec-
tor is significant production growth to 49 thousand
tonnes by 2020; this includes a growth of 20 thousand
tonnes from earth extensive ponds and 29 thousand
tonnes from intensive fish production facilities (Mini-
sterstwo Rolnictwa i Rozwoju Wsi, 2015). This fore-
cast assumes a wide application of new technologies,
such as recirculation aquaculture systems (RAS).
These high intensive systems are designed to mini-
mize water consumption, control culture conditions
and allow waste streams to be fully managed. They
can also provide some degree of biosecurity through
measures to isolate the stock from the external envi-
ronment. EU funds play a significant role in the im-
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SUSTAINABLE AQUACULTURE SYSTEM

ENVIRONMENT

SOCIAL and ECONOMIC

Mitigation negative impacts of
* organic waste and nutrient pollution
(eutrophication, sedimentation),
* chemical waste (pharmaceuticals,
pesticides, antifoulants),
*  escapees (interbreeding, invasive
alien species),
*  diseases.
Improving feed efficiency.

Integrated multi-trophic aquaculture.
Environmental benefit of extensive fishponds.

Reduction of predation by protected wild

species on aquaculture production.

New jobs and business opportunities.
Organize production or marketing group (to
negotiate price and taking the advantage of
larger economic of scale).

Marketing development (developing market
demand, product differentiation, pricing,
shortening the marketing channels, product
promotion).

Risk management.

International competition (capital, technology,
legislation, administration).

Improving financial performance.

Figure 3. Main components, aspects and problems of the sustainable aquaculture system

Source: own elaboration based on Jeng (2002) and Science for Environmental Policy (2015).

plementation of these modern projects in Poland. In
2012, the largest and most modern fish farm in the
country, a closed-circuit water system, was opened
in the village of Bonki near Plonsk (Indoor RAS
— Poland, 2018). The project was financed with the
participation of the European Fisheries Fund (EFF).
Another example is salmon fish eco-farm Jurassic
Salmon Sp. z 0.0. This project was co-financed from
public funds of EUR 5.7 million, including EUR 4.2
million from the UE (Jurassic Salmon, 2018).

CONCLUSIONS

World aquaculture has grown at an impressive rate
over past decades. It has helped to produce more food
fish, kept the overall price of fish down, and made
fish and seafood more accessible to consumers around
the world. Current production of Polish aquaculture
is about one and a half times higher than before the
political and economic transformation in the late
eighties. What is especially noticeable is the fourfold
increase in the production of trout. Efficient adapta-

tion to new market and environmental requirements
was possible thanks to timely and effective privatiza-
tion of fish farms. This made it possible to carry out
repairs and modernization. The market economy has
forced the efficient use of resources and reasonable
investment. According to the national plan for devel-
opment of sustainable aquaculture production, vol-
ume should increase by 53% in 2020. Freshwater fish
farming should maintain extensive carp production
and double the intensive production volume. Under
the Operational Programme ‘Fisheries and the Sea
2014-2020" almost EUR 269 million (twice as big
an allocation as in the previous programming period)
was planned to support the development of aquacul-
ture production. There is also emphasis on extensive
aquaculture providing environmental services.
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ABSTRACT

Water footprint accounting has contributed to show that livestock production, and dairy production in par-
ticular, have a non-negligible impact in terms of freshwater appropriation (Palhares and Mezzopane, 2015).
In this line of research, Allocca et al (2018) have contributed to the scientific debate pointing out that live-
stock grazing can have a substantial effect in terms of the environment-related grey water footprint (GWF,,,)
originating from microbial contamination. However, cattle grazing can be a source of contamination also for
chemical parameters, precisely nitrate, nitrite and ammonium. Albeit the microbial impact of cattle grazing
has been documented by Allocca et al. (2018), they did not take into account possible consequences of the
grazing activity in terms of chemical contamination, namely nitrates. This aspect is worth to be examined,
since nitrates are important parameters to be evaluated when establishing guidelines for protecting aquatic

life and/or ambient water quality for recreation use.

Keywords: grey water footprint, cattle grazing, microbial contaminant, karst aquifer, southern Apennines,
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INTRODUCTION

Mountain areas are source of important ecosystemic
services; in southern Italy, karst Apennines reliefs are
among the most important provider of ecosystemic
services, and several regional parks have been estab-
lished there to preserve their natural capital services.

Regulation of park areas establish severe restrictions
to productive activities that can occur there. One of
the allowed production is cattle grazing.

The main goal of this article is to demonstrate that
the approach of preserving ecosystemic services by
means of simple regulation might not be enough to
guarantee a full preservation. Precisely, in this article
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we examine the polluting impact of cattle grazing in
karst environment, and we quantify its sustainability
in terms of grey water footprint.

Following Allocca et al. (2018), we examine a
case of study in a karst environment. Water uses doc-
umented in the area of study refer to in-stream uses,
namely cattle grazing and recreational activities such
as picnicking by the stream, that can be easily ex-
tended to other environment with similar geological
characteristics. Differently from the evidence provid-
ed by Allocca et al. (2018), here we show that when
chemicals contamination is taken into account, the
recreational fruition of the study area can be at risk in
presence of cattle grazing.

THEORETICAL BACKGROUND

It is widely acknowledged that livestock farming is
among the major anthropogenic sources of inorganic
nitrogen in aquatic ecosystems along with the use of
animal manure as fertilizer. As to this latter, Seeling
and Nowatzki (2001) recommend as a good manage-
ment practice, to use dry manure in sandy or gravelly
soils that overlay shallow groundwater, because NO;
dissolved in water can readily leach through the soil
profile into groundwater. However, a less debated
topic is the effect of nitrogen leaching originated by
cattle grazing. In waterfootprint literature, grazing
systems, compared to conventional farming, have a
lower impact in terms of direct water footprint re-
lated to the service water consumed (Mekonnen and
Hoekstra, 2012). As a matter of fact, existing water
footprint (WF) accounting for livestock finds the
main contribution from the green component of WF
(Mekonnen and Hoekstra, 2012; Gerbens-Leenes,
Hoekstra and Mekonnen, 2014), with the grey com-
ponent taking a negligible measure. When coming to
studies focusing on dairy production systems the grey
component becomes important, especially for its pos-
sible impact in terms of eutrophication (Palhares and
Mezzopane, 2015).

The present research starts from the evidence
provided by Allocca et al. (2018) as regards to the
environment-related grey waterfootprint (GWF,,,) of
cattle grazing in karst environment, precisely in the
study area Acqua della Madonna, Terminio mount,

southern Italy. Differently from previous literature
that has investigated the waterfootprint of livestock,
suggesting that cattle grazing has a limited impact in
terms of grey waterfootprint, Allocca et al. (2018)
find that there is a non-negligible effects due to mi-
crobial contamination, precisely fecal coliforms. In
addition to a methodological contribution as con-
cerning the animal footprint, the GWF,,, examined
by Allocca et al. (2018) has the implication of rising
valuable recommendations to local authorities a in
order to preserve the bacterial quality of groundwa-
ter in the karst study area of the Picentini Mounts
Regional Park.

MATERIALS AND METHODS

The study area and data

The Acqua della Madonna test site (Campania, south-
ern Italy) lies at an altitude of about 1,200 m a.s.l. in
the central sector of the Mt. Terminio karst aquifer
and the Picentini Regional Park. The site holds a
compartmentalised karst groundwater body, feeding
several high-altitude springs. The sub-basin of spring
S2 (Fig. 1) is of prime interest for this study, since it
contains a small endorheic karst plain where grazing
occurs.

Daily precipitation were recorded by a meteoro-
logical station for the period from September 2001
to October 2002. For the same period, the discharge
of spring S2 was measured weekly or daily by
means of a flow meter (SIAP-MICROS Inc., Italy).
All the discharge measurements were taken at the
outlet of the spring. Water samples for chemical
analyses were collected weekly or daily at spring
S2 to measure the concentration of nitrate and ni-
trite (mg/1).

Environment-related grey water footprint

Environment-related grey water footprint (GWF,,)
represents virtual water needed to absorb the con-
tamination loading originating from cattle grazing.
Of course, to calculate the GWF in general, and the
GWF,,,, in particular, it is necessary to establish
which pollutant is under consideration. In our case
we consider NO, (nitrite). Thanks to intensive moni-

toring of water volumes and pollution concentrations,
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Figure 1. Hydrogeological section of Acqua della Madonna test area and source-pathway-receptor conceptual model
for the mechanism of chemical contamination of the groundwater body and S2 spring: 1 — limestone karst
aquifer; 2 — pyroclastic-fall deposits; 3 — faults; 4 — water table level; 5 — groundwater flow direction

Source: Allocca et al. (2018, modified).

we can measure GWF,,, directly from the observed
volume of freshwater flowing during the period of
contamination. Adapting the modelling of the envi-
ronment-related grey water footprint recommended

by Allocca et al. (2018), we get:

Q*(l/s) (Z i:th(mg“)

)7

GWF;}'IV =
(N — N,

max nat )mg /1

(I/s) (1)

where:

Q" — average level of nitrite measured during the in-
terval of contamination;

t — the first week of contamination, that is the first
week during which the concentration of nitrite
N; exceeds the threshold N,,,,,;

T — the last week of observed contamination.

100

For this study we adopt as maximum acceptable
concentration the standard provided by the GWF
guidelines 0.06 mg/l, which is based on the guideline
for the protection of aquatic life as proposed by the
Canadian Council of Ministers of the Environment.
As to the level of natural concentration of nitrite, N,,,,
it has been set to 0.01 mg/L.

RESULTS AND DISCUSSION

If we compare two different periods for which we
have a daily monitoring, late 2001 and mid-2002,
we get the idea of which are the drivers of chemical
contamination: effective rainfall and discharge. The
higher the discharge, the more chemical contamina-
tion is detected in the water sampled (Fig. 2). In both
periods, cattle grazing was absent, however, from the

PART 1. Adaptation processes of enterprises for implementing the principles...



Proceedings of the 2018 International Scientific Conference ‘Economic Sciences for Agribusiness and Rural Economy’

No 1, Warsaw, 7-8 June 2018, pp. 98-102

Precipitations (mm) —— Discharge (|/s) e NQ2 _nitrite (mg/I)

40,0 0,40
30,0 0,30
20,0 — 0,20
10,0 — 0,10
annpel B
0,0 —.—I—.—I—mﬁ_l_l_# 0,00
o — — i o — i i R i i i — i i o — —
O O O O OO O OO 0O O OO O O O o O
B N T S T N T N N N R N I R R
i — i i i — i i i i i i i i i i — i
O N VO H AN MmO N D DO o AN M
o~ o~ (o] (a\] o™ — i — —
Precipitations (mm) —&—— Discharge (I/s) e NO2_nitrite (mg/I)
40,0 0,40
20,0 + - 0,20
10,0 1+ 0,10
0,0 — — — 0,00

5-4-02

6-4-02
7-4-02

8-4-02

9-4-02
10-4-02

11-4-02

12-4-02
13-4-02
14-4-02
15-4-02
16-4-02
17-4-02

Figure 2. Nitrites contamination at spring S2 (right axis), precipitation and S2 spring discharge (left axis). Interval of
monitoring: top graph November 2001; bottom graph April 2002

Source: author’s monitoring and Allocca et al. (2008).

Table 1. Environment-related grey water footprint accounting

Specification Episode 1 Episode 2 Episode 3 Episode 4 Episode 5 Total
Discharge (I/s) 0.321 0 0.752 25.6 14.0 -
Nitrate (mg/1) 0.22 0.17 0.06 0.20 0.61 -
Duration (weeks) 01 01 01 08 01 12
GWF,,, (m%/cattle) 2.85 0 1.82 1683 342.4 2030

Source: authors’ monitoring and Allocca et al. (2008).

data presented on the bottom graph we see that NO,
contamination is quite high, and above the 0.6 mg/l
concentration (the ambient water quality standard
recommended by Franke, Boyacioglu and Hoekstra,
2013), whereas in the top panel either discharge and

PART 1. Adaptation processes of enterprises for implementing the principles...

chemical concentration are flat in proximity of zero
contamination.

By appropriately using Equation (1) to measure the
GWF, we get the following Table 1, where the estimat-
ed GWF amounts to about 2,030 m* per unit of cattle.
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CONCLUSIONS

The local authority of the Picentini Mounts Regional
Park (one of the largest Regional Parks in Italy), once
aware of these water footprint accounts, would be
faced with the need to intervene to control the nega-
tive effect that cattle grazing ingenerates on water
quality. Since in-stream actions can affect and be
affected by water quality, in the case of study the
ambient quality of water is the relevant measure to
take into account. This evidence also suggest that
the approach of preserving ecosystemic services by
means of simple regulation might not be enough to
guarantee a full preservation. A very simple and easy
to adopt policy to preserve ambient quality of water
is to introduce restrictions to cattle grazing, imposing
cleaning activity of the endorheic plane.
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ABSTRACT

The article presents the results of analysis of low carbon economy planning in public administration, as well
as technological and non-technological solutions present in Poland and the EU. The review of documenta-
tion, being a formal basis for dealing with problems by public administration and local authorities, and the
analysis of sample programmes and plan indicate that the main determinant of low carbon economy develop-
ment in Poland is the state of the natural environment, particularly air quality and availability of financial
support for investments, which is dependent on the possession of specific planning documents. Technological
solutions are economically verified as network parity, which indicates the importance of organizational, fiscal

and financial solutions.

Keywords: general regional economics, alternative energy sources, government policy

JEL codes: R10, Q42, Q48

INTRODUCTION

Low carbon economy, also called decarbonisation,
assumes the use of low emission energy sources and
the limitation of greenhouse gas emissions, CO, in
particular, the reasonable management of resources,
also in circular economies, and energy efficiency.
The initial background for a low-carbon economy
are climate changes (United Nations Framework
Convention on Climate Change — UNFCC) and the
steady move away from use of traditional, fossil fuels
to alternative fuels (OECD, 2010).

Low carbon economy also links to the concept of
sustainable development, which is carried out by ac-
tivities such as the improvement of air quality, the de-
velopment of energy saving solutions and renewable
energy technologies (RES), the promotion of materi-
al efficient manufacturing and industrial processes as
well as ecological education, including professional

and social education (Bednarski et al., 2017). The Eu-
ropean Commission claims that ‘climate change has
long been recognised as one long-term shaping fac-
tor where coherent EU action is needed, both inside
the EU and internationally’ (European Commission,
2011a).

The problem included in the article is low-carbon
economy planning in public administration on region-
al (voivodship) and local (community) levels. The is-
sue is important also from a pragmatic perspective,
as it is related to eligibility criteria for funding invest-
ment in 2014-2020 from the Operational Programme
Infrastructure and Environment, and the influence of
clean air on health and life quality. The issue of low
emission has a negative impact in this context.

The term low carbon emission pertains to emis-
sions from transport as well as those caused by lo-
cal coal-based heating systems and individual home
boilers. It is assumed that low emission is caused by

! Corresponding author: Narbutta 85, 02-524 Warsaw, Poland, Grzegorz.Kunikowski@pw.edu.pl, +4822 234 84 3
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all chimneys up to 40 m of height, that is most build-
ing houses, communal and public buildings.

The financial perspective for 2014-2020 is the
last Poland can use for supporting infrastructural in-
vestment. The role of emission criteria grows when
selecting investment and technological solutions,
and defining public investment policies. However,
having the Low Emission Programme by a commu-
nity is a required condition for funding investment
in the Operational Programme Infrastructure and
Environment 2014-2020 within priorities linked to
climate protection?.

The article aims at reviewing and analysing issues
linked to the low-carbon economy from the perspec-
tive of planning duties in public administration as
well as technological and social challenges.

The scope of work includes the review of main
EU strategies, national and regional (voivodeship)
ones as well as an analysis of low-carbon technolo-
gies in the EU and Poland within sectors.

LOW CARBON ECONOMY IN STRATEGIES AND
REGULATIONS

The main EU strategic documents are: ‘A Roadmap
for moving to a competitive low carbon economy in
2050, ‘Energy Efficiency Plan 2011°. From the fi-
nancial perspective 2014-2020, according to rules by
the European Regional Development Fund, member
states are obliged to spend part of financial means on
low-carbon projects. The quota for more developed
regions has to be higher than 20%, for regions in tran-
sition — higher than 15%, and more than 12% for less
developed regions®.

For respective voivodeships, the following na-
tional strategies have to be mentioned: Energy Policy
Poland 2030 (Ministerstwo Energii, 2009), National
Spatial Development Concept (Resolution No 239 of
the Council of Ministers) and Regional Operational
Programmes (RPO) 2014-2020.

The main national regulations refer to the legal
functioning of communities: Act on local govern-
ment, Environmental protection law, Act on access
to information about the environment and its protec-
tion, public participation in environmental protection
and environmental impact assessments, Act on spatial
planning and development spatial planning and Con-
struction Law. Issues linked with fuel and energy are:
Energy Law, Act on Energy Efficiency, Act on renew-
able energy sources and Act on electromobility and al-
ternative fuels. Moreover, local regulations as detailed
by regional operational programmes®, local low-emis-
sion programmes (PGEs) and programmes for limiting
low-emissions (PONEs) are of significant importance.

TECHNOLOGIES IN A LOW-CARBON ECONOMY

International Energy Agency prognosis (IEA, 2010,
2017a; b) indicates that among RES solutions cur-
rently available, only photovoltaic, on-shore wind and
electric cars are technologically and commercially
advanced enough to be used in energy transformation.
By commercial maturity, we understand the ability to
compete with conventional solutions as reaching grid
parity, when commercialization is based on pure mar-
ket rules, without subsidies and public subsidies.
Other low carbon technologies still need more
research and development. Thus, non-technological

2 Sample investment of low-emission are thermo-modernization of buildings, development of utilization of RES and devel-
opment of public transportation.

3 Polish territory has a diversified state of regional development and the share of investment for low carbon economy ap-
plications is 12.5% from EUR 9,198,911,747.

* In Voivodeship Operational Programmes, low carbon economy is linked with the following actions: (1) support for genera-
tion and distribution of RES energy (15 voivodeships); (2) promotion of energy efficiency and using RES in companies
(12 voivodeships); (3) support for energy efficiency, intelligent energy management systems and using RES in public
buildings and private buildings (16 voivodeships); (4) promotion of low emission strategies for all territories, urban areas,
including support for sustainable urban mobility and adaptation (16 voivodeships); (5) increase of energy from cogenera-
tion (4 voivodeships). The Lower Silesia region has additional funding possibilities (Wysoglad, 2017).
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solutions, resulting also indirectly in reducing emis-
sions are more significant, e.g. outsourcing energy is-
sues to specialized energy service companies, using
energy performance contracts.

Sample organizational, fiscal and financial mech-

anisms, aimed at supporting the reduction of emis-
sions and support decarbonisation are:

Systems of fees to reduce traffic congestion and
pollutants, fees for using transport infrastructure.

Intelligent spatial planning and development of
public transportation, limiting emissions from
road transportation, rail and mainland water trans-
portation.

Table 1. Innovative solutions in a low-carbon economy

— Emission limits of CO,.

— Taxation systems considering environmental is-
sues.

— Introduction of legal requirements of energy
standards for public buildings.

— Development of the international emission trade
system (European Commission, 2011a; Bednarski
etal., 2017).

Table 1 summarizes technological and non-tech-
nological solutions on a general EU level and de-
tailed solutions customized for Poland (according
to economic conditions, technical infrastructure and
natural conditions), with sample applications.

the automotive industry
alternative fuels
alternative fuels for advanced

powertrains (electric, hydrogen, fuel
cells)

Poland
European Union
solution sample application
1 3
Sector: energy
renewable energy sources (wind, Sun, |modernization of the National programme led by the National
biomass, heat pumps) Energy System (refurbishment of 200 | Center for Research and Development
MW energy blocks modernization dedicated, particularly, to energy
intelligent grid, carbon capture and of transmission and distribution blocks of 200 MWe class
sequestration networks)
essential acts on RES and energy
implementation of highly efficient efficiency
CHP
project of the Act on the promotion of
development of RES electricity generation in high-efficient
CHP
continuous improvement of energy
efficiency
Sector: transportation
improvement of energy efficiency in | first generation biofuels set of regulations dedicated to biofuels

electromobility

intermodal transportation

urban Traffic management

development of infrastructure Alternative Fuels
supplying electric cars

and alternative fuels
promotion of the smart city concept
low-carbon economy plans

the Act on Electromobility and
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Table 1 — cont.

European Union

Poland

solution

sample application

2

3

Sector: industry

application of advanced resource
and energy efficient processes and
machines in industry

recycling materials

limiting emission in the cement sector

energy efficiency in chemical and steel
industries

development of auto-generations in
energy-intensive enterprises

legal obligation for energy audits in
companies

criteria for using best available
technologies (BAT)

Sector: buildings

Increasing energy performance
standards for buildings

‘intelligent’ buildings with near zero-
energy balance

using RES technologies integrated
with buildings

implementing energy saving equipment
and installations

local district heating

systematically increasing energy
performance for buildings

new materials and construction
technologies

new zero-energy buildings

Implementing RES

Promotion of Building Energy
Management systems, optimizing
energy utilization

Support for modernization
the New Energy Efficient Act and its
role for buildings

Sector: agriculture

improvement of fertilising
management

biogasification
improvement of feed

promotion of extensive agronomy and
agriculture

sustainable improvement of productivity

carbon sequestration in soil and forest
areas

production of liquid biofuels

low carbon agronomy methods

waste management including the
development of biogas

dedicated support for agricultural
biogas plants in the novelization of the
RES act, including the implementation
of a dedicated support scheme and
preferences in the auction system

Source: own elaboration based on: European Commission (2011b); Mazurkiewicz and Pajak (2014); Ministerstwo Gospodarki
(2015); Bednarski et al. (2017), IEA (2017¢); Ministerstwo Energii (2017).
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CONCLUSIONS

National planning documents and legal regulations of
a low-emission economy are convergent and closely
related to EU policy. The programmes incorporated
by public administration authorities in Poland refer
to general regulations in the field of environmental
protection, spatial planning, sharing information and
domain areas. The basic planning documents for
municipalities are Low-Emission Economy Plans,
which complement other documents in the field of
environmental protection (Air Protection Plans, Low
Emission Reduction Plans).

Photovoltaic technologies, onshore wind en-
ergy and electric vehicles are considered to be the
most developmental in the field of renewable en-
ergy sources. Organizational, financial and fiscal
solutions, which limit emissions, include energy
efficiency and financing mechanisms for low-emis-
sion investments. The significance of the maturity
of RES technologies in terms of grid parity, eco-
nomic competitiveness with conventional sources,
achieved without subsidies and other forms of sup-
port, are also growing.

Regional Operational Programmes of voivode-
ships provide investment support in the field of a
low-emission economy in the financial perspective
of 2014-2020 in the scope of: generation and distri-
bution of energy from renewable sources, including
high-efficiency cogeneration, energy efficiency in
public buildings, the housing sector and enterprises.
Local activities are recommended, which are de-
cided on by local governments, especially in urban
areas focused on mobility and adaptation activities.
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ABSTRACT

The aim of the research was to identify the functional structure of rural communes in Poland. The functional
types were further characterized and spatially delimited. The research drew on 2015 data from the Central
Statistical Office database, Local Data Bank and statistical yearbooks: ‘Voivodship, subregions, poviats and
communes’. Identification of functional types of rural communes in Poland employed a structural approach
that classifies an administrative unit according to its prevalent social and economic functions. The optimal
number of typological classes was first determined from the dendrogram produced by the Ward’s method.
Then, the k-means method was employed to perform the actual classification.
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INTRODUCTION

Rural development issues received much attention af-
ter Poland’s entry into EU (Banski, 2014a; Hadynski,
2015; Heffner and Klemens, 2016; Kozera 2017). Of
particular importance in this respect was the research
conducted by the Institute of Rural and Agricultural
Development (Monitoring Rural Development 2016),
and by the Foundation for the Development of Polish
Agriculture (Wilkin and Nurzynska, eds., 2016). This
interest is dictated by the simple fact that rural areas
cover over 90% of the country’s total area and are
home to over 30% of the total population®.
Communes, as the lower tier of local administra-
tive units, can be divided into three administrative

types: urban, rural or mixed urban-rural. In 2015 there
were 2,478 communes in Poland, of which roughly
63% were rural and 13% urban®. The basic functions
of rural communes were still related to agriculture,
though driven by social and economic changes many
rural communes were in the process of transformation
from typically agricultural to multifunctional, main-
ly residential and service oriented (Kozera and Wy-
socki, 2015). This functional mix is the fundamental
benchmark for rural communes typology viewed as
a prediction tool for their growth potential. Identifi-
cation of their functional structure is then not only
of a cognitive merit, but also has applicative values.
As Sleszynski points out (2012), it allows for more
effective management through the use of rural areas

! Corresponding author: Wojska Polskiego 28, 60-637 Poznan, Poland, akozera@up.poznan.pl, +4861 848 71 11
2 Corresponding author: Wojska Polskiego 28, 60-637 Poznafi, Poland, roma@up.poznan.pl, +4861 846 61 85
3 Local Data Bank webpage https://bdl.stat.gov.pl/BDL/dane/podgrup/temat [Accessed 05.05.2017].

4 Tbidem.
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specific resources and assets, which in turn determine
the character of'its social and economic development.
It is the reason why modern principles of regional de-
velopment policy-making, that inform both EU and
national policy documents, place such emphasis on
research of territorial units in terms of their natural
and socio-economic specificity. A synthetic classifi-
cation of their individual characteristics may be of
paramount importance for programming appropri-
ate policy measures (Banski, 2014b). The classifica-
tion of rural areas in Poland in terms of the level and
dynamics of their socio-economic development is
covered by many studies, including Rosner (2007),
Stanny (2013), Rosner and Stanny (2016).

The aim of the research was to identify the func-
tional structure of rural communes in Poland. The
functional types were further characterized and spa-
tially delimited.

MATERIALS AND METHODS

The research drew on 2015 data from the Central Sta-
tistical Office database, Local Data Bank and statisti-
cal yearbooks: ‘Voivodship, subregions, poviats and
communes’ (GUS, 2015). Identification of functional
types of rural communes in Poland employed a struc-
tural approach that classifies an administrative unit
according to its prevalent social and economic func-
tions (Dijkstra and Poelman, 2008; Banski 2014b).
The research was carried out in four stages:

Step 1. Selection of simple features describing
functions performed by communes (functional types).
The selection was motivated by the perceived merit
of the features in describing residential, industrial,
commercial, agricultural and tourism functions (Ta-
ble 1). An initial set of draft features was subjected to
statistical scrutiny for their information gain (through
VIF threshold approach to collinearity) and discrimi-
natory ability (by removing features with little var-
iability). As a result features x;, x5, x; and xq were
omitted from further analysis.

Step 2. Normalization of simple features — by
classical standardization (Wysocki, 2010).

Step 3. Rural communes’ classification by Ward’s
and k-means methods. The functional classification
of rural communes was carried out using two cluster

analysis methods: Ward’s and k-means. Cluster analy-
sis attempts to group objects into classes (clusters) in
such a way that objects in the same cluster are more
similar to each other than to those in other clusters.
This creates a set of fairly homogeneous classes that
are dissimilar between each other (Migut, 2009). In
this step, the optimal number of typological classes
was first determined from the dendrogram produced
by the Ward’s method. Then, the k-means method
was employed to perform the actual classification.

Step 4. Identification of functional types, their
characterization and spatial distribution. Interpreta-
tion of the classes created in the previous step required
that relevant features for each class were properly
identified. First, class means and standard deviations
were calculated for each feature. As all were meas-
ured on ratio scales, pseudo-test of mean differences
could be used (Wysocki, 2010):

Like in the classical t-test, the pseudo-test t-statis-
tics measures the distance from the c-th class mean
X, tothe overall mean X, and expresses the distance
in the class mean’s standard error units s,,. The vari-
ance of the class mean is given by the formula:

» _N-N, s

S —
ck N-=1

wzhere:
S — (total) empirical variance of the k-th feature;
N. — size of the c-th class;

N — number of objects.

The larger the absolute value of the t-statistics the
more relevant is the feature to a given class. The de-
gree of this relevance can be categorized by the fol-
lowing benchmarks (Wysocki, 2010): if the absolute
value exceeds 3, the feature is considered highly rele-
vant, if it falls between 2 and 3 — moderately relevant,
and if smaller than 2 — the feature is regarded as ir-
relevant. The highly relevant features to a given class
were taken to identify main functions performed by
the class communes, and gave that class its functional
name.
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Table 1. Simple features describing functions performed by communes
Designation Feature name
Residential functions
x| Population density per km?
X, Population change per 1,000 inhabitants (for 2013-2015)
X3 Non-working age to 100 of working age population ratio
Xy Post-working age to 100 of pre-working age population ratio
Xs Post-working age to 100 of working age population ratio
Xg Residential in urbanized area (%)
X; Dwellings per 1,000 inhabitants
Industrial/Commercial functions
Xg Urbanized area (%)
Xg Industrial and mining in urbanized area (%)
X10 Registered business enterprises per 10,000 inhabitants
X1 Newly registered business enterprises per 10,000 inhabitants
X2 Enterprises employing over 50 persons per 10,000 working age inhabitants
X3 Industry workers per 100 working age inhabitants
Agricultural functions
X4 Individual farmstead workers per 100 working age inhabitants*
X5 Agricultural holdings with area of over 15 ha (%)
X6 NPK fertilizer consumption in kg per UAA ha
X7 Large livestock per 100 UAA ha
Xig Agricultural area (%)
Tourism functions
X19 Accommodations per 1,000 inhabitants
Xag Land under the waters area (%)
Xy Forest area (%)

* Own estimates taking into account persons working on individual farmsteads (on average two persons per farmstead).

Source: own elaboration.

RESULTS

Functional classification of rural communes in Poland
produced five typological classes, whose spatial dis-
tribution is presented in Figure 1. Table 2 shows class
means of simple features together with designations

of feature-to-class relevance levels (highly positive
or highly negative) computed from the criteria of the
pseudo-test of mean differences.

Rural communes perform primarily the basic
function of rural areas, that is agriculture. In 2015
nearly half of all rural communes were of two purely
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Table 2. Class mean values of simple features and relevance of features across typological classes of rural communes in

Poland
Typological class
I I I v \%
) ) agricultural
Specification Overall
. . exten- . . .
agricultural | multifunc- . . agricultural | residential/
- . . sive with . . .
intensive tional . extensive | /industrial
growing
residential

Percentage of communes (%) 26.0 18.0 27.3 23.5 5.2 100

Residential functions
Population density per km? 43.07 63.5 69.17 427V 242.0° 51.6
Population change per 1,000 inhabitants (for N P P N P
2013-2015) 8.4 15.5 1.7 18.5 28.5 3.6
Post-working age to 100 of pre-working age 86.6 753" 87.3¥ 118.77 79.6V 90.1
population ratio
Residential in urbanized area (%) 8.1V 17.5° 9.4 1.7% 37.9° 8.7

Industrial/Commercial functions

Registered business enterprises 599.8% | 87117 | 6416 | 51287 | 107827 | 6382
per 10,000 inhabitants
Newly reglstered. business enterprises 567V Y 2.8 449N 2707 60.0
per 10,000 inhabitants
Enterprises employing over 50 persons N P N N P
per 10,000 working age inhabitants 3.2 70 2.9 2.7 83 38
Industry workers per 100 working age inhabitants 1.5N 6.9° 2.8Y 0.0V 8.6° 2.5
Industrial and mining in urbanized area (%) 2.0% 42° 2.0V 0.7% 3.7° 2.0

Agricultural functions
Indlyldua% farmstead workers per 100 working 4597 245N 50.67 652" 14.8%¥ 443
age inhabitants
Agricultural holdings with area of over 15 ha (%) 23.5° 11.7 2.0V 7.5% 1.7% 9.1
NPK fertilizer consumption in kg per UAA ha 152.3° 105.8° 46.7V 104.3 75.3% 101.0
Large livestock per 100 UAA ha 67.8% 46.3 30.5V 343N 23.6V 42.9
Agricultural area (%) 75.6° 56.7V 60.6" 77.2° 64.7" 69.3

Tourism functions

Land under the waters area (%) 0.5 1.4° 0.7V 0.3V 0.6 0.6
Forest area (%) 17.7% 32.7° 33.2° 18.9% 17.8% 23.2
Accommodations per 1,000 inhabitants 0.0" 6.5° 2.9V 0.0" 3.4 0.0

Designation of feature-to-class relevance: P — highly relevant and positive, N — highly relevant and negative

Source: own elaboration based on Central Statistical Office data.
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Functional types of rural
communes:

Il nultifunctional
I agricultural

intensive

residential/
industrial
agricultural
extensive
agricultural
extensive with
growing
residential
urban and rural-
urban
communes

(communes
omitted in the
study)

Figure 1. Spatial delimitation of functional types of rural communes in Poland in 2015

Source: own elaboration based on Central Statistical Office data.

agricultural types: intensive (Class I) — 26%, and
extensive (Class 1V) — 23.5% (Table 1). These com-
munes were located mainly in the north-eastern part
of the country (intensive agricultural type) and in the
mid-eastern (extensive agricultural type) (Fig. 1).
Their most relevant features were related to agricul-
tural activity (Table 2), and for class IV character-
ized by high number of individual farmstead work-
ers (65.2), high share of agricultural area (72.2%),
low percentage of over 15 ha agricultural holdings
(7.5%), and small number of large livestock (34.3). In
this class processes of depopulation and aging could
be observed. Relevant features of this class were
high negative population change (—18.5) and high
post-working age/pre-working age population ration
(118.7) — Table 2.

On the other hand, the communes forming Class I
(intensive agricultural) were characterized by the
large percentage of over 15 ha agricultural holdings
(23.5%), high NPK consumption (152.3) and high
number of large livestock (67.8). Rural communes
of this class were also affected by depopulation, but
to a much lesser extent than those of Class IV. Class
III communes (agricultural with growing residential
functions) constituted over one fourth of all rural com-
munes (27.3%) and were located mainly in the south-
eastern part of the country (Fig. 1). Relevant and posi-
tive features of this class were high population density
(69.1) and population growth (+1.7), but more than
half of the working age population still worked on
individual farms. Interestingly, these communes had
also high share of forest area (33.2%) (Table 2).
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Nearly every fifth rural commune (18.0%) be-
longed to the second class of multifunctional type.
These communes were located mainly in the north-
ern and western part of the country (Fig. 1). Relevant
features of this class were low number of individual
farmstead workers (24.5), positive and large popula-
tion change (15.5) and development of industrial and
commercial functions: high number of registered en-
terprises (871.1), of large enterprises (7.0), and indus-
trial workers (6.9). In these communes, in particular
in the northern part of the country, the tourist function
was also developing, as evidenced by high number of
accommodations (6.5) — Table 2.

The residential /industrial communes (Class V)
represented only 5.2% of all rural communes. They
had lost their typically rural, agricultural character.
Residential, industrial and service-oriented func-
tions were performed by rural communes located in
the vicinity of large urban centers such as Warszawa,
Poznan, Katowice and Krakoéw. They were character-
ized by relevant features related to suburbanization
processes: very large population change (28.5) and
density (242), high number of registered enterprises
(1,078), and high number industry workers (8.6) (Fig.
1, Table 2).

CONCLUSIONS

The idea of multifunctional rural growth model as-
sumes a gradual shift from exclusive agriculture-based
development towards diversification with non-agri-
cultural functions, such as residential, commercial,
transportation, service and tourism. Such model is to
promote entrepreneurship and put the local economy
on a more robust and sustainable development path
and, as a result, improve the quality of life of the in-
habitants.

Empirical research showed that agriculture re-
mains the basic function of rural communes in Po-
land. Half of the communes still perform mainly
agricultural functions, characteristic of either exten-
sive or intensive agriculture. In 27%, alongside ex-
tensive agriculture residential functions have been
developing. Only 5% of rural communes have lost
completely its agricultural character and perform
typically residential or industrial functions, while

18% are distinguished by multifunctional develop-
ment.

One of the most important results of the research
is the confirmation of regional diversification in
the scope of performed functions, especially be-
tween rural communes located in the eastern and
western part of Poland. In eastern rural communes
dominates the mono-functional character of local
economy, with intensive agricultural functions in
the north-east and extensive ones in the mid-east-
ern part of the country. Extensive agricultural model
with developing residential functions predominates
in the south-eastern regions, and multifunctional de-
velopment is observed mainly in the western part of
Poland.
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ABSTRACT

The development of the liquid biofuels sector has been dynamic for more than 10 years, but from the very
beginning of this process has been accompanied by a number of controversies as the production and use of
liquid biofuels have both positive and negative effects. These consequences primary concern socio-economic
and environmental areas. The most important economic benefits are connected with production, turnover and
employment in the biofuels industry and the development of agriculture through higher demand on agricul-
tural commodities. The aim of the paper was to quantify labour productivity in the liquid biofuels sector in
European Union countries. It is hypothesized that highly developed countries (measured by GDP per capita)
have higher labour productivity in the liquid biofuels industry than poorer European Union countries. The
second hypothesis states that countries with high liquid biofuel production have higher labour productivity
than other countries. The period under research covered the years 2009-2015. The data are mainly from
Eurostat, EurObserv’ER consortium and World Bank. This research provides the general conclusion that a
high level of economic development is not accompanied by high labour productivity (two types) in the liquid
biofuels sector (there is no significant positive correlation). The same applies to the relation between biofuel
production volume and labour productivity. The research proves that a high level of GDP per capita or the big
scale of biofuel production (and use) is not a determinant of high labour productivity in this sector.

Keywords: liquid biofuels, production, turnover, job creation, labour productivity in the liquid biofuel

sector
JEL codes: Q16, J24

INTRODUCTION AND THEORETICAL
BACKGROUND

The production and use of liquid biofuels play a
significant role in the current European Union’s
energy policy, as demonstrated by the existence of
the 2020 climate & energy package, to some extent
dedicated to liquid biofuels (10% share of biofuels
in the overall consumption of transport fuels) (Di-
rective 2009/28/WE). At the same time, the biofuels

sector may be a relevant determinant of the develop-
ment of the agricultural sector, the bioeconomy and
the whole economy primarily through job creation,
investment and a higher demand of agricultural
commodities, which contributes to the develop-
ment of agriculture and rural areas and an increase
in agricultural income. The development of the lig-
uid biofuel sector has been dynamic for more than
10 years, but from the very beginning of this process
has been accompanied by a number of controversies

! Corresponding author: al. Niepodlegtosci 10, Poznan, Poland, michal.borychowski@ue.poznan.pl, +4861 854 30 18
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as the production and use of liquid biofuels have
both positive and negative effects.

These negative consequences primarily concern
environmental (a small actual reduction of CO,
emissions, more agricultural area, water and oth-
er resources allocated for biofuel production) and
socio-economic areas: (1) a multifarious impact of
biofuel production on prices of agricultural raw ma-
terials and food (growth) both in a local and glo-
bal context; (2) an increase in price volatility; (3)
an impact on land prices (growth); (4) a negative
impact on food security; (5) high production costs
of liquid biofuels and possible unprofitability of this
production (Abbott, Hurt and Tyner, 2008; Krug-
man, 2008; Mitchell, 2008; Rosegrant, 2008; Baffes
and Haniotis, 2010; Hochman et al., 2011; Rifkin,
2011; Trostle et al., 2011; Abbott, 2013; de Gorter et
al., 2013; Gilbert and Mugera, 2014). On the other
hand, the crucial positive effects regarding the de-
velopment of this sector are the following: the most
important being its environmental effect — natural
environmental protection through lower greenhouse
gas emissions in comparison to fossil fuels — how-
ever, this depends on which raw materials are used
for biofuel production (Directive 2009/28/WE) and
socio-economic benefits: (1) agricultural and rural
area development through an increasing demand of
agricultural raw materials in the liquid biofuel indus-
try; (2) job creation in rural areas and other sectors
of the national economy; (3) reduction of fossil fuel
dependence and the strengthening of energy safety;
(4) possibility of using agricultural raw materials,
which were in surplus every year; (5) production of
a significant amount of animal feeds and their com-
ponents and a reduction of their import as a conse-
quence (Gao, Zhao and Wang, 2010; Alexandratos
and Bruinsma, 2012; de Gorter and Drabik, 2012;
Kretschmer, Bowyer and Buckwell, 2012; World
Bank, 2012; Baffes, 2013; Biokraftstoffe, 2014).

Productivity is a measure of the production effect
at a given input of a factor (or factors) of produc-
tion. It is expressed as a ratio. Efficiency (the crite-
rion of efficiency) is of key importance to modern
economics. It concerns the management of scarce
resources (production factors) and the optimisation
of their use for the production of goods and services.

The overall productivity index takes into account
three factors (total factor productivity), but produc-
tivity can be measured separately for each factor
(land, labour and capital productivity). Thanks to
the productivity ratio, the phenomena can be pre-
sented at different levels: macro, meso and micro
(Staniszewski, 2018). In this article, labour produc-
tivity in the biofuel sector, i.e. at the meso level, is
examined. Investigating labour productivity in the
whole economy and sectors or branches is currently
a very important research area. For some countries,
increasing labour productivity is the only way to
achieve economic growth in the long term. Dorward
(2013) argues that agricultural labour productivity
plays a foundational role within wider economic de-
velopment processes.

MATERIALS AND METHODS

Issues concerning the development of the biofuel
market are analysed by many authors, especially in
a global context. Researchers concentrate on ben-
efits and losses or threats regarding this market and
the relationships between the biofuel market and
agriculture, economic policy as well as the macr-
oeconomic environment. However, there is a lack
of work and research on labour productivity in the
liquid biofuels sector. This article is an innovative
approach to the economic aspects of the functioning
and development of the biofuels market in the Euro-
pean Union, covering certain countries. The article
may be an inspiration for further research on biofuel
market efficiency in the European Union, selected
countries and worldwide. In addition, it may also
provide recommendations for energy policy re-
garding the directions of development of the liquid
biofuel sector. For example, it would seem justified
to promote the development of this sector in those
countries where labour productivity is highest, and
thus has development potential. The aim of the pa-
per was to quantify labour productivity (to some
extent it can be identified with work efficiency) in
the liquid biofuel sector in European Union coun-
tries in order to recognize its level and differences
and indicate tendencies. The general formula for the
labour productivity indicator is:
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output value (volume)

Labour productivity = labour input use

The labour productivity ratio for the liquid biofuel
sector was developed in the paper in two ways: (1) as
a relation between turnover and employment (meas-
ured in thousand euro per one employed person in the
biofuel industry); (2) as a relation between liquid bio-
fuel production and employment (measured in ktoe
per one employed person in the biofuel industry):

Labour productivity 1 = _Turnover (1)
Employment

Biofuels production )
Employment

Labour productivity 2 =

It is hypothesized that highly developed countries
(measured by GDP per capita) have higher labour
productivity in the liquid biofuel industry than poorer
European Union countries. High GDP often is a result
of high productivity of production factors, including
land, labour and capital (and technology), thus, in the
paper, it was assumed that countries with a high GDP
should be more productive/effective in such an area
as the biofuel industry, which is technologically quite
advanced. The second hypothesis states that the coun-
tries with high liquid biofuel production have higher
labour productivity than other countries. Countries
develop an industry — for example — the biofuel in-
dustry because they are effective in this area. Thus,
they produce more and more biofuels because of high
productivity and — as a result — the economy of this
country benefits from that. The period under research
covered the years 2009-2015, which results from
the availability of detailed data for the liquid biofuel
sector in the European Union. Some countries were
excluded from the research — these are countries in
which the liquid biofuel sector does not play an im-
portant role and the share of liquid biofuels in fuels
used in transport is low. These countries are: Croatia,

Cyprus, Estonia, Ireland, Latvia, Luxembourg, Malta
and Slovenia. All other countries were analysed in
the paper, as well as the European Union as a whole.
The additional groups considered in the article are
the EU-13 (old member states excluding Ireland and
Luxembourg) and the EU-7 (selected new mem-
ber states: Bulgaria, the Czech Republic, Hungary,
Lithuania, Poland, Romania and Slovakia. The data
are mainly from Eurostat, the European Commis-
sion (production of liquid biofuels, share of biofuels
in transport fuels), the EurObserv’ER consortium?
(employment, turnover) and World Bank (GDP per
capita). Some methodological remarks (concerning
data) are as follows: (1) job figures are rounded to
50 jobs and turnover indicators to EUR 5 million; (2)
employment data refers to gross employment, i.e. not
taking into account job losses in other industrial sec-
tors or due to reduced investment in other sectors; (3)
employment and turnover refer to the main economic
investment activities in the renewable energy tech-
nology supply chains, namely manufacturing, distri-
bution and installation of equipment, plant operation
and maintenance.

RESULTS AND DISCUSSION

In 2009, the production of liquid biofuels in the Eu-
ropean Union reached 10.5 Mtoe (millions of tonnes
of oil equivalent), with the largest share of the fol-
lowing countries: Germany 28.5% (3 Mtoe), France
22% (2.3 Mtoe) and further on: Spain 8.4% (0.89
Mtoe) and Italy 7.7% (0.81 Mtoe) — Table 1. The
two largest countries therefore produced more than
half of the liquid biofuel production in the European
Union as a whole. In 2015, the structure changed
somewhat as a result of the dynamic growth of pro-
duction in some EU countries. Despite this, Germany
and France remained leaders in the sector, producing
respectively: Germany — share of 24.3% (3.3 Mtoe)
and France — 18.4% (2.5 Mtoe), though their total
share fell to 42.7%, which indicates an interest in

2 The EurObserv’ER consortium groups together Observ’ER (France), the Energy Research Centre of the Netherlands,
Renewables Academy AG (Germany), Frankfurt School of Finance and Management (Germany), Fraunhofer Institute for
Systems and Innovation Research (Germany) and Statistics Netherlands, see: The state of renewable energies in Europe.

118 PART 1. Adaptation processes of enterprises for implementing the principles...



Proceedings of the 2018 International Scientific Conference ‘Economic Sciences for Agribusiness and Rural Economy

No 1, Warsaw, 7-8 June 2018, pp. 116-124

7

biofuels in other member states and their recognition
of benefits associated with the development of the
industry. Further large producers are the Netherlands
10.5% (1.4 Mtoe), Spain 9% (1.24 Mtoe) and Poland
6.9% (0.94 Mtoe). Within 6 years (between 2009
and 2015), the Netherlands has achieved the highest
production growth rate: almost 400% and Bulgaria:
over 430%, however the nominal production level in
Bulgaria is still relatively low. On the other hand, in
some countries, production decreased in 2015-2009,
e.g. in Denmark (from 116 to 13 ktoe, almost 90%)
and Sweden (from 557 to 276 ktoe, by about half).

Table 1 also shows the share of liquid biofuel use
in total transport fuel consumption of each country.
In this situation, the highest production of biofuels
does not necessarily correspond with the highest
share. Thus, in 2015, the highest share was held in
Sweden (13.8%) with consumption of biofuels at a
level of over 1,000 ktoe and production of 276 ktoe,
which meant that the country was a significant net
importer of biofuels. Also, Austria remained a net
importer, with a share of 8.3% and consumption of
biofuels of 645 ktoe in the production of 445 ktoe.
In Finland, the share of 11.8% was achieved with the
consumption of 497 ktoe (and similar production, i.e.
472 ktoe) and in Slovakia a share of 7.5% with con-
sumption and production less than 150 ktoe. The low-
est shares were recorded in Great Britain, i.e. 1.8%
with consumption close to 930 ktoe and production
300 ktoe, which meant that demand had to be covered
by imports, and in Greece, where the share exceeded
2.2% with consumption and production at a level of
140 ktoe. The largest producers of liquid biofuels in
the European Union recorded mostly low (or average)
shares: Poland: 4.9%, Germany: 4.3%, Spain: 3%,
the Netherlands: 2.2%, however, all these countries
produced much more biofuel than they used to, and
it is the level of share that depends on consumption.
In France, the share was 6.4%, with consumption of
2.9 Mtoe and production of 2.5 Mtoe.

In 2015, the highest turnover and employment are,
of course, in the countries with the highest biofuel
production or use — France: over EUR 3 billion and
22 thousand people; Germany: EUR 2.5 billion and
almost 23 thousand employed; Italy: EUR 1.1 bil-
lion and 6,000 people, Sweden: EUR 1 billion and

4.5 thousand employed. Relatively high employment
was observed in Belgium, in 2015 (7,500 people),
at a relatively low turnover — only EUR 250 million
and in Poland (6,000 employed) at a relatively high
turnover — EUR 710 million. On the other hand, the
smallest liquid biofuel markets in the European Un-
ion considering turnover and employment were: Bul-
garia: EUR 50 million and 500 employed, Lithuania:
EUR 65 million and 300 people. In the European Un-
ion, in 2015, treated as a whole economy, the produc-
tion of liquid biofuels exceeded 13.6 Mtoe, consump-
tion was close to 14 Mtoe and this sector employed
96 thousand people and generated a turnover EUR
exceeding 13 billion. The study also presents EU-13
and EU-7 aggregates. The selected old member states
(EU-13) produced a total of 11.5 Mtoe of liquid bio-
fuels in 2015, achieving a turnover of EUR 11 billion
and providing over 83 thousand jobs. In turn, selected
new member states (EU-7) produced 2 Mtoe biofu-
els, and the sector reached a turnover of EUR 1.7 bil-
lion and employment at a level of over 10 thousand
people.

Table 1 also contains data on labour productivity in
two presented variants in selected years: 2009, 2012,
2015. The first type was labour productivity in EUR
thousands of per one employee in the liquid biofuel
sector. In 2009, highly developed countries (these are
EU-13 countries to a large extent) achieved both very
high productivity values — Sweden (300), Denmark
(176), Italy (152.3) and France (126.6) — and low
(or very low) productivity values — Belgium (9.6),
the Netherlands (43.5) and Austria (48.8). Mean-
while, the new member states reached values rang-
ing from 37.2 (Slovakia) to 120 (Bulgaria). Although
this productivity was characterised by high volatility
in the period 2009-2015, most countries achieved an
improvement. Exceptions were Bulgaria and Sweden
(productivity decline in 2015 versus 2009). On the
other hand, only a low improvement was noted in
a few wealthy countries — Denmark, Finland, France
and Italy. The biggest improvements were observed
in Hungary, Austria, Slovakia and the Czech Repub-
lic. As a result, in 2015 Austria (333.3), Hungary
(307.7), Slovakia (236.4) and the Czech Republic
(235.7) had the highest productivity, as well as Ro-
mania (307.7) and Lithuania (216.7). An interesting
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phenomenon can also be observed — in 2015, the
EU-7 countries achieved higher productivity (EUR
167.7 thousand per one employee) than in the EU-13
countries (133.1), although in the first analysed year
it was the opposite. The new member states (EU-7)
had a much higher productivity growth rate — by an
average of 45% per year taking into account the geo-
metric mean compared to 10% in the old countries.
Productivity in thousands of euros per person em-
ployed in the biofuel sector in the European Union
increased fairly evenly — by around 14% per year,
from 85.5 in 2009 to 136.6 in 2015. In 2015, the al-
ready mentioned largest producers of liquid biofuels
in the European Union had productivity in the range
of EUR 107-137 thousand per one employee in the
liquid biofuel sector. In terms of this type of produc-
tivity, Austria was as much as 10 times better than
Belgium.

The second type of labour productivity was ex-
pressed in ktoe (thousand tonnes of oil equivalent)
per one employee in the liquid biofuel sector. In
2009, highly developed countries (EU-13) achieved
both high productivity values — France (165.2), Ger-
many (114.6) and Finland (101.7) — and low produc-
tivity values — Belgium (26.8), Austria (39.8) and
Spain (40.7). Meanwhile, the new member states
reached values ranging from 27.9 (Hungary) to 59.9
(Lithuania). Romania is an exception with produc-
tivity over 250 ktoe per one employed person in the
liquid biofuel sector. Although this productivity was
characterised by high volatility in the period 2009—
2015, most countries achieved an improvement.
Exceptions were Denmark, Sweden and France
(productivity decrease in 2015 versus 2009). On the
other hand, only a low improvement was noted in
a few wealthy countries — Germany, Italy and the
United Kingdom. The biggest improvements were
observed in Hungary, Austria, Slovakia and Lithua-
nia. As aresult, in 2015 Hungary (580.3), Lithua-
nia (381.3), Austria (370.8) and Slovakia (271.3)
had the highest productivity, as well as the Neth-
erlands (514.1) and Finland (262.3). An interesting
phenomenon can also be observed also concerning
this type of productivity — in 2015, EU-7 countries
achieved higher productivity (200 ktoe per one em-
ployee) than EU-13 countries (138.4), although in

the first analysed year it was the opposite. The new
member states (EU-7) had a much higher produc-
tivity growth rate — by an average of 54% per year
taking into account the geometric mean in compari-
son to 15% in the old member states. Productivity in
ktoe per person employed in the biofuel sector in the
European Union increased gradually — by around
19% per year, from 78 in 2009 to 142.4 in 2015.
In 2015, the largest producers of liquid biofuels in
the European Union had productivity in the range of
114.5-164.7 (France, Germany, Poland, Spain) and
the Netherlands: 514.1 ktoe per one employee in the
liquid biofuel sector. In terms of such productivity,
Hungary (580.3) was almost 50 times better than
Denmark (12.2 ktoe per one employee).

Research carried out in this article provides the
general conclusion that a high level of economic de-
velopment (measured by GDP per capita PPP) is not
accompanied by high labour productivity (two vari-
ants) in the liquid biofuel sector (no significant cor-
relation). The same applies to the relation between
biofuel production volume and labour productivity
(Table 2). Both hypotheses were rejected. There are
only a few highly developed and rich countries with
a high labour productivity type 1 (EUR thousand per
1 employed) — Austria and Sweden and with high la-
bour productivity type 2 (in ktoe per 1 employed)
— Austria, the Netherlands and Finland, but at the
same time there are many highly developed coun-
tries with low or very low productivity in the liquid
biofuel sector — Denmark, Germany, Belgium and
Finland (labour productivity type 1) and Denmark,
Sweden, Belgium, the United Kingdom, France and
Italy (labour productivity type 2). On the other hand,
there are poorer European Union countries (with
lower GDP per capita) — mostly new member states
(EU-7), which achieved high labour productivity
values in the liquid biofuel sector. Romania, Hun-
gary and Slovakia (labour productivity type 1) and
Hungary, Lithuania and Slovakia (labour productiv-
ity type 2) deserve a special mention. Concerning
the second hypothesis — most EU biofuel production
leaders have low labour productivity type 1 (Ger-
many, France, the Netherlands, Spain, Poland, Italy
and Finland) and low productivity type 2 (Germa-
ny, France and Italy). On the other hand, countries
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with lower biofuel production achieve higher labour
productivity type 1 — Romania, Slovakia, the Czech
Republic, Sweden, Lithuania and labour productiv-
ity type 2 — Lithuania, Slovakia and Romania. The
study proves that a high GDP per capita level or a big
scale of biofuel production (and use) is not a deter-
minant of high labour productivity in this sector. Ac-

cording to Dorward (2013) there are some important
determinants of higher labour productivity in agri-
cultural, industrial and service sectors. These are:
energy, materials, capital, technology, knowledge
and institutions. We can conclude that these factors
and elements are better and stronger mainly in highly
developed countries and these countries should have

Table 2. Rankings in GDP per capita, liquid biofuel production and labour productivity in the liquid biofuel sector
in selected countries of the European Union in 2015

Specification GDP per capita PPP Produ:)tii;)gl e(:)lfs liquid Labour productivity 1 | Labour productivity 2
Austria 1 8 1 4
Belgium 6 9 20 19
Bulgaria 20 19 19 14
Czech Republic 12 14 5 12
Denmark 3 20 12 20
Finland 7 7 16 6
France 9 2 13 15
Germany 5 1 17 13
Greece 16 17 10 9
Hungary 18 10 3 1
Italy 10 6 11 16
Lithuania 15 18 7 3
Netherlands 2 3 18 2
Poland 17 5 15 11
Portugal 13 11 8 8
Romania 19 15 2 7
Slovakia 14 16 4 5
Spain 11 4 14 10
Sweden 4 13 6 18
United Kingdom 8 12 9 17

1 — the best country, 20 — the worst.

The following data was used to make rankings: GDP per capita — Gross Domestic Product per capita, based on purchasing power
parity (PPP), current prices (USD); Production of liquid biofuels — production of bioethanol, biodiesel and other liquid biofuels
(together); Labour productivity 1 (= Turnover / Employment) in EUR thousand euro per one employee; Labour productivity 2
(= Production / Employment) in ktoe per one employee.

Source: own study based on data from Table 1.
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higher productivity in the biofuel industry as well.
The conducted research denies the existence of such
a relationship.

Furthermore, this research may also provide rec-
ommendations for energy policy regarding the di-
rections of development of the liquid biofuel sector.
Based on the results from the paper, it seems justified
to promote and support the development of this sec-
tor in countries where the highest labour productivity
exists, and thus, the highest development potential.
As Montalbano and Nenci (2018) point out, energy
saving policy priorities need to take into account
changes (increases) in productivity. What is more, the
search for higher energy efficiency (which is one of
the goals under the climate and energy policy of the
European Union) leads to an improvement in produc-
tivity. Such a conclusion could be supported by the
theory of comparative advantages (David Ricardo).
Taking into account specialisation — the countries
with the highest labour productivity could focus on
biofuel production, however there are more impor-
tant conditions to be fulfilled (the supply of agricul-
tural raw materials, no competition for commodities
between biofuels and food and feed production as
well as positive environmental effects). This speciali-
sation could be even more important in the context
of common goals in the climate and energy policy.
Some purposes are overnational and formulated for
the European Union as a whole.

CONCLUSIONS

This article is an innovative approach to the economic
aspects of the development of the biofuel market in
the European Union and may serve as inspiration for
further research on biofuel market efficiency in the
European Union, selected countries and worldwide.
This research provides the general conclusion that a
high level of economic development is not accompa-
nied by high labour productivity (two types) in the
liquid biofuel sector (no significant positive correla-
tion). The same applies to the relation between bio-
fuel production volume and labour productivity. The
research proves that a high level of GDP per capita or
the big scale of biofuel production (and use) is not a
determinant of high labour productivity in this sector.

Some policy recommendations can be formulated: to
support liquid biofuel production in countries where
labour productivity is high, to adopt the climate and
energy policy to broader circumstances and to treat
its goals (concerning the share of use of biofuels in
the transport fuels) overnationally.
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ABSTRACT

The concept of sustainable development is not only the subject of theoretical consideration but also an important
field of actions taken by international institutions. The adoption of the Sustainable Development Goals (SDGs)
is one of the results of these activities A special role in this area is attributed to companies which are expected
to incorporate the sustainable development principles into long-term business strategy. Social reporting is a
tool for support this process. It provides an information on activities and results in social and environmental
fields. The aim of the article is to identify trends associated with the publishing information related to Sustain-
able Development Goals. The realization of the article’s purpose was based on descriptive method consists of
analysis of the subject-related literature concerning social reporting and sustainable development. In addition,
the method of desk research was applied. Results of the research lead to the conclusion that implementation of
challenges related to Agenda 2030 had an impact on increase the number of companies published social reports
which contain information concerning sustainable development. However, in order to further develop this type
of reporting, it is essential to improve the involvement of governments and other regulatory institutions in the
areas of educational activities as well as take the promotional initiatives such as encouraging the use of the GRI
Reporting Framework which allows to increase the transparency and ensure comparability and credibility of
social reports. The article constitutes a contribution to research on the practice of social reporting.

Keywords: sustainable development, social reporting, GRI
JEL codes: M14, Q01, Q56

INTRODUCTION main goal of this process should not be maximizing
the benefits, but also create and maintain socio-eco-

The challenges of the contemporary world con-  nomic durability.

nected with climate changes, depletion of natural
resources, ongoing environmental degradation as
well as growing expectations of different stakehold-
ers has become a reason for change in approach
regarding the economic process. In the face of this
changes, the concept of sustainable development
has been born. It is based on the assumption that

A special role in this area is attributed to compa-
nies and, above all, their activity based on transpar-
ency. It is determined by the fact that stakeholders are
interested not only in undertaken or declared actions
for the implementation of the Sustainable Develop-
ment Goals but also in results of these activities (Ka-
puta, 2013; GRI, 2017).

! Corresponding author: Warszawska 63, 15-062 Bialystok, Poland, e-mail: g.michalczuk@uwb.edu.pl, +48 696 493 010
2 Corresponding author: Warszawska 63, 15-062 Biatystok, Poland, e-mail: u.konarzewska@uwb.edu.pl, +48 500 812 476

PART 1. Adaptation processes of enterprises for implementing the principles... 125



Proceedings of the 2018 International Scientific Conference ‘Economic Sciences for Agribusiness and Rural Economy’

No 1, Warsaw, 7-8 June 2018, pp. 125-132

Social reporting is a tool, which support this proc-
ess. It provides information relating to company’s
activities and their performance in the field of sus-
tainable development. It leads not only to reducing
information asymmetry in the market. From the com-
pany’s point of view, it also offers opportunities for
evaluation of these activities and manage them ap-
propriately.

The aim of the article is to identify trends associ-
ated with the publishing information related to Sus-
tainable Development Goals.

THEORETICAL BACKGROUND

Strategy in modern companies should be based on
incorporation of the concept of sustainable develop-
ment (Grabara, Bajdor and Mihaescu, 2015; Lorenc
and Sorokina, 2015). This is confirmed by initiatives
taken by various international institutions. Undoubt-
edly, one of them is the Agenda 2030, adopted by the
Members of the United Nations in 2015. It includes 17
Sustainable Development Goals (SDGs) subdivided
into 169 targets (United Nations, 2015). In addition
to priorities such as health, education and food safety,
the Sustainable Development Goals include a wider
range of economic, social and environmental issues,
seeking to transform economies that will create a
basis for long-term sustainable growth favouring job
creation (Global Compact Poland, 2016).

In this perspective, initiatives undertaken by com-
panies for sustainable development cannot be treated
exclusively as the secondary area of their activity.
They should be an important element of business
strategy implementation, constituting coordinated
and logical sequence of actions contributing to the
long term implementation the common vision for de-
velopment (Jastrzebska, 2016).

In accordance with the assumptions of Agenda
2030, the monitoring based on quality, accessible, and
reliable information should be an inherent element
of achieving sustainable development goals (United
Nations, 2015). Sustainability reporting is one of the
tools, which supports companies in this process. In
general, two types of reporting related to sustainable
development can be identified. The first one is based
on the indicative measurements (Atkinson, 2000; Ve-

leva et al., 2001), while the other only on description
and narrative (Agger, 2010). Some companies pub-
lish this type of information within their mandatory
annual reports (Dagiliene, 2010). The other compa-
nies prepare optional social reports.

Social reports are undoubtedly more informative.
Social reporting consists on measuring, disclosing
and taking responsibility towards internal and exter-
nal stakeholders for results and efficiency in terms
of presentation of an organization’s contributions
towards the sustainable development (GRI, 2016). It
contributes to increase transparency as well as reduce
information asymmetry in the market by improve in-
formation policy towards stakeholders. Additionally,
social reporting forces companies, having significant
social and environmental impact to take a look at their
activities and manage them appropriately, which in
effect means a step towards sustainable development
(Adams and Frost, 2008; Du, Bhattacharya and Sen,
2010). Therefore, the need of disclosure information
relating to sustainable development becomes a global
standard (Berglof and Pajuste, 2005; Cho and Pucik,
2005; Ciegis and Grunda, 2006; Gao, 2011; Laidroo
and Oobik, 2013).

MATERIALS AND METHODS

The aim of the article is to identify trends associated
with the publishing information related to Sustainable
Development Goals. Considering the complexity of
issues taken in the article, attention has been focused
on social reports as well as the role of GRI Standards
in this process.

The realization of the article’s purpose was based
on descriptive method consists of analysis of the sub-
ject-related literature concerning social reporting and
sustainable development. In addition, the method of
desk research was applied. The reports submitted to
databases connected with the practice of reporting in-
formation concerning sustainable development were
analysed. The article is also based on selected studies
showing social reporting practices in the world. The
selection of this studies had been dictated by fact they
provide a detailed look at both global trends in pub-
lishing social reports and at disclosing information
related to Sustainable Development Goals adopted in
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2015. Also because they are focused on practices of
the largest companies, whose activities very often be-
comes a model conduct for other economic actors.

The proposed methodology allowed to of the re-
alization article’s purpose and formulation of recom-
mendations concerning the social reporting in the
field of Sustainable Development Goals.

RESULTS AND DISCUSSION

Social reporting plays an increasingly important
role in the business activity. This is reflected in re-
search included in the report ‘The road ahead. The
KPMG Survey of Corporate Social Responsibility
Reporting 2017°, which related to practice of social
reporting in selected countries in the world®. The
results show that 72% of 4.900 analysed companies
(N100) disclosed information concerning sustainable
development in 2017. The situation of 250 largest,
according to income, companies in the world ranked
by Fortune Global 500 is even more preferably. The
results indicate that 93% of them prepare sustainabil-
ity reports. This reflects the significant changes that
have occurred in this area in recent years (Fig. 1). The
number of reports submitted to GRI Sustainability
Disclosure Database launched in 1999 also confirms
the increasing interest in reports concerning the con-
cept of sustainable development. More than 47,000

reports were registered since its inception (as of May
2018). It should be emphasized that over the years
there have been a gradual increasing number of sub-
mitted reports. In 2007, less than 1,000 reports were
published. However, since 2013 annual number of
registration exceeds 5,000 (GRI, 2018). The analysis
of reporting rates by geographical segments allow to
indicate countries which are the leaders in this field.
Among the global business leaders, companies from
Germany (83%), France (63%) and Great Britain
(60%) are the most active in disclosing data relating
to Sustainable Development Goals (KPMG, 2018).
When analysing this aspect by sectors it turns out
that the most active are companies from sectors such
as utilities, automotive, retail as well as technology,
media, and telecommunications (Fig. 2).

The companies preparing their social reports dif-
fer significantly in the scope of disclosing data con-
cerning sustainable development. They indicate their
priority goals such as: climate action, decent work
and economic growth, good health and well-being,
responsible consumption and production, gender
equality and quality education. By contrast, compa-
nies are paying the least attention to the following
SDGs: life on land, zero hunger and life below water
(Fig. 3).

When analyses sustainability reporting by Polish
companies, it can be noted that their practice deviates
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Figure 1. Global trends in social reporting

Source: author’s own work based on KPMG (2015, 2017).
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3 KPMG has published results of research since 1993. Currently 49 countries are in its scope.
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Figure 2. Reporting on SDGs across sectors by the world’s largest companies

Source: author’s own work based on KPMG (2018).
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Figure 3. Level of prioritizing the Sustainable Development Goals by the world’s largest companies

Source: author’s own work based on KPMG (2018).

from the world’s best practices. The data contained
within the KPMG’s survey shows that only 59% of
the largest polish companies had prepared a reports
containing this type of information in 2017. However,
it should be emphasized that this result increased by
five percentage points between 2015 and 2017, and
by three percentage points between 2013 and 2017
(KPMG, 2013, 2015, 2017).

The growing interest in publishing reports con-
cerning sustainable development also confirms the

number of report submitted to GRI Sustainability
Disclosure Database. Until now, 298 reports were
registered by Polish companies, of which 209 were
prepared between 2013 and 2018 (GRI, 2018).

The same trends can be observed on the basis of
number of submitted reports to a registry maintained
by CSRinfo, an educational and consulting company
in the field of corporate social responsibility and sus-
tainable development, which is an official partner of
the Global Reporting Initiative organization in Po-
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land. CSRinfo database is a key source of information  to as well as to identify the leading sectors in the area
relating to social reports publishing on Polish market.  of social reporting in Poland. These includes: Energy
It also allows to observe general trends related there-  sector, Banks and Food industry (Fig. 4).

Total number of submitted reports

2017 I 51
2016 I 43

2015 | 55
2014 ——— 39

2013 | 48
2012 . 37

2011 I 34

2010 I 25

2009 I 14

2008 NN 11

2007 NN 3

2006 N 4

2005 W 1

0 20 40 60

Reports submitted between 2005 and 2017 by sectors

Metal industry mmm 3
IT o 6

Wood industry m—— 8
Chemical industry IE—— 8 3

Industry - other I ———
Other*
NGOs
Construction
Building materials industry
Telecommunication
Raw materials industry
Electromechanical industry
Finance - other
Retail
Transport and logistic
Fuel industry
Healthcare
Other services
Food industry
Banks
Energy sector

0 10 20 30 40 50 60

* Media (2), Cities (2), Waste and recycling (1), Automotive (1), Plastic industry (1), Universities (1), Water utilities (1), Gambling
industry (1).
Figure 4. Number of social reports registered in the CSRinfo between 2005 and 2017

Source: author’s own work based on CSRinfo.
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Despite the fact that companies are increasingly
referring to the Sustainable Development Goals in
their social reports, it is still not a standard procedure,
even among the largest companies in the world. This
may result from the problems with identify, measure-
ment and disclosure of key aspects relating thereto.
The regulations preparing by Global Reporting Ini-
tiative (GRI) may become a tool which support this
process. GRI is an independent international organi-
zation, founded in 1997, whose mission ‘is to make
sustainability reporting standard practice by providing
guidance and support to organizations (GRI, 2011)’.
Tools preparing by GRI are a kind of guide, which
helps reporting companies to understand not only the
requirements and principles contained therein but also
the whole process of social reporting (Anam, 2013).

Global Reporting Initiative focuses not only on
preparing the most common guidelines concerning
the area of sustainable development. It also takes
active steps to support companies in achieving sus-
tainable development goals and reporting them. The
development, in cooperation with UN Global Com-
pact and World Business Council for Sustainable De-
velopment, of a set of applicable indicators defining
the business contribution to implementation of the
Sustainable Development Goals is one the results of
these activities. The newest GRI Standards may play
an important role in this process. They shall place
particular emphasis on reporting on issues that are
relevant from the point of view of company’s activity
and its key stakeholders. The GRI Standards, in their
assumption are to be more understandable, better
structured and easier to use than the GRI G4 guide-
lines, which are still in force today* (Sikacz, 2017).
As a result, this should increase the reliability and
usefulness of information and improve the way of
communication. This is particularly important from
the point of view of those companies, for which im-
plementation of sustainable development goals and
reporting of information related thereto is a new field
of activity.

CONCLUSIONS

The implementation of the concept of sustainable de-
velopment by companies requires a new and innova-
tive approach to making choices and ways of thinking
based not only on economic, but also on social and
environmental issues. That implies the transparency,
which should be basis for building relationships with
stakeholders and other market interaction.

Social reporting based on GRI’s framework for
sustainability reporting is a helpful tool in this re-
spect. The aim of the GRI regulations is to create a
generally accepted framework for reporting on an
economic, environmental, and social aspects of or-
ganization’s functioning. The preparation on social
reports helps companies set goals, measure their per-
formance and management of changes, striving to
sustainable development.

The analysis included in the article, which related
to disclosure of information concerning activities un-
dertaken in the field of sustainable development leads
to the following statements and recommendations:

— despite the unequal pace of development of the
concept of social reporting in individual countries,
the implementation of challenges related to Agen-
da 2030 had an impact on increase the number of
companies published their social reports;

— in addition to general information concerning
economic, social and environmental aspects of
company’s activity, social reporting also creates
an opportunity to access to information on actions
undertaken for the implementation of the Sustain-
able Development Goals;

— to increase the number of reporting companies, it
is important to improve the involvement of gov-
ernments and other regulatory institutions in the
areas such as development of educational activi-
ties resulting in increased knowledge and public
awareness as well as take the promotional initia-
tives (for example encouraging the use of the GRI
Standards),

4 GRI Standards will definitively replace the G4 Guidelines on July of 2018.
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— use of the GRI’s framework in social reporting in-

creases its transparency and ensures comparabil-
ity and credibility of publishing information.
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ABSTRACT

The objective of the study is to present opportunities and barriers concerning the development of regional bean
production with geographical indication and designation of origin, in Poland, in 2012-2017. The specificity,
scale and conditions of production of three Polish regional bean species are described including the background
of changes in the area cultivated with bean, its yield, production and development of buying-in prices. Atten-
tion is drawn to objective and subjective factors slowing down the certification process of leguminous crop
production in accordance with producer specification. Information from the following databases has been used
in the study: FAOSTAT, Eurostat, GUS (Central Statistical Office), JIJIHARS (Agricultural and Food Quality
Inspection), as well as the following associations of regional bean producers (Association of Climbing Bean
‘Pigkny Ja$’ Producers in Wrzawy, Association of Bean Producers in Nowy Korczyn, Cooperative ‘Dolina
Dunajca’ and LAG (Local Action Group) ‘Biata-Dunajec’). The niche character and small previous production
volume mean that regional beans PDO and PGI are only available in season for a small group of consumers.
Little interest from producers of production certification makes it difficult to recognize that this pro-develop-

ment activity is rather amateur at the current stage of building the regional food market in Poland.

Key words: regional beans, production, price
JEL code: Q11

INTRODUCTION

The multiflora bean is grown exclusively for dry
seeds in Poland (Deska, 2016). As regards produc-
tion and consumption, the most widespread are white
beans, i.e. the climbing bean ‘Pigkny Jas tyczny’, the
dwarf bean ‘Pigkny Ja$ karlowy’, white beans with a
uniform white colour and multi-coloured ones. There
are three species of multiflora beans among forty
Polish products protected in the EU, found within

the framework of the food quality policy of the Eu-
ropean quality scheme for agricultural products and
foodstuffs, such as Protected Designation of Origin
(PDO), Protected Geographical Indication (PGI) or
Traditional Speciality Guaranteed (TSG). Their seeds
are those of large beans. One thousand beans of ‘faso-
la Pigknego Jasia z Doliny Dunajca Fasola z Doliny
Dunajca’, registered on 25 October 2011 as PDO,
weighed up to 2-2.8 kg, ‘fasola wrzawska’, regis-
tered on 13 January 2012 as PDO weighed around

! Corresponding author: Nowoursynowska S166, 02-787 Warsaw, Poland, Agnieszka Borowska@SGGW.pl, +4822

593 40 30 (38).
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’

2 kg and ‘fasola korczynska’, registered on 13 July
2010 as PGI with a weight of 1-1.6 kg (European
Commission, 2018).

MATERIALS AND METHODS

The objective of this article is to present the situation
of regional bean on the Polish market, with particular
regard to bean holding a recognized EU geographical
certification — with protected designation of origin
and geographical indication. Primary and secondary
sources of information were used in the study. The
first came from research conducted in 2012, 2014 and
February—April 2016 by all three associations of the
certified and non-certificated agricultural producer of:
‘fasola Pigkny Ja$ z Doliny Dunajca’ (PDO), ‘fasola
wrzawska’ (PDO) and ‘fasola korczynska’ (PGI) — in
the form of a survey questionnaire. Statistical reports
used in this study included data from the Ministry
of Agriculture and Rural Development, Agricultural
and Food Quality Inspection — Main Inspectorate and
Central Statistical Office, FAOSTAT, Eurostat, GUS
and the European Commission. In the analysis of
research, comparative and descriptive methods were
used.

RESULTS AND DISCUSSION

Private farms in Poland regard the bean as a crop
that diversifies production, however, some growers
specialize in its cultivation. Most decide to sell beans
early in the season to entities specializing in buying
in (most often for export), distributing or processing
the crop, in order to generate additional income in the
household budget as soon as possible. It is the scale
of production, the organization level of agricultural
holdings (operating individually or in the framework
of associations, etc.) that determines the use of con-
tractual advantage gained by the buyer vis-a-vis the
supplier or vice versa, which is less frequent. Farmers
did not have any problems selling beans, especially
in 2008-2014. Buying-in entities were able to pur-
chase total production (meeting domestic processing
industry demand; while approximately 37,500 t were
exported) (INTRASTAT, 2016), though the interme-
diation of logistic companies or the direct collection
by processing enterprises (offering for instance advi-
sory services and supply of agricultural inputs) was
also observed. In 2017, the area covered by beans
was 18,000 ha. The acreage made up 25.2% of the
area cultivated with pulses for grains.

Table 1. Production, yield, area grown to bean in Poland in 20042017
Bean as}rla;e Ofnbzma Share of bean
Production of creage © production in Share of bean
grown to pulses .
Years produc- ] area pulses for human for pulses for human | purchase in total
tion yield (thous consumption consumption | bean production
h (dt/ha) h ' (thous. t) human production (%)
(thous. t) a) consumption %)
(%) ’
2004 37.9 18.6 20.4 76.6 57.1 49.5 12.3
2007 38.8 19.4 20.1 75.2 57.1 51.6 14.9
2010 334 18.7 17.8 87.5 40.7 38.2 20.2
2012 29.3 21.7 13.5 85.2 39.1 34.4 17.0
2014 384 22.0 17.5 115.4 329 333 21.1
2015 40.7 15.7 25.8 171.5 28.4 23.7 26.0
2017 49.9 27.7 18.0 173.2 26.8 28.8 27.1

Source: own calculations based on GUS (2004-2018).
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Table 2. Average prices of bean for human consumption and purchasing power of average monthly remuneration in

Poland in 2005-2015

. . Changes
Specification 2010 | 2011 | 2012 | 2013 | 2014 | 2015 20052014
Average bpymg-m prices of beans for human 344 183 418 563 483 364 164.2
consumption (PLN/kg)

Average prices of bean obtained by farmers at

.1 . . 2 . 4 206.
market places (PLN/kg) 6 70 73 8 93 ? 06.9
Average retail prices of small white bean (PLN/kg) 7.37 8.12 8.46 9.30 | 10.76 | n.d. 180.5
Purchasmg power of average monthly remuneration 529 436 482 445 407 415 50.82
relative to beans available at market places (kg)
Purghasmg power of average monthly remuneration 438 419 416 392 352 346 7416
relative to small white bean in retail sale (kg)

Source: calculations based on GUS (2015).

The yield was 27.7 dt/ha and was by 0.9 dt/ha
(3.4%) higher than in the previous year (2016). Bean
production totalled 49,900 t — the largest in the period
under examination, 2004—2017, accounting for 28.8%
of total pulse production (Table 1). Since Poland’s ac-
cession to the EU, the retail price of bean was from
around 50 to 120% higher than the wholesale price.
From 2005 to 2014, the average price of small white
bean in retail trade rose by 80.5% and that of bean
sold directly by farmers at market places — by 107%,
whereas bean paid for by buying-in entities — by 64%
(Table 2). Households in Poland in general can afford
to buy bean (grains). Unfortunately, in 2016 aver-
age consumption of pulses was as low as approxi-
mately 0.5 kg per person in a household, whereas in
the 1980s it was 5 kg (Podlesny and Magnuszewski,
2004) per person per annum, and by the end of 1990s
— 1.2 kg per person per annum. The biggest quantities
were consumed by inhabitants of regions where culti-
vation of bean was most widespread, i.e. Matopolskie
and Swigtokrzyskie (0.72 kg/person/year) as well as
Podkarpackie (0.84 kg/person/year).

VOLUME AND VALUE OF PRODUCTION OF
CERTIFIED REGIONAL BEANS

Out of three Polish beans certified as PDO or PGI,
‘fasola wrzawska PDO’ has been the only one avail-

PART 1. Adaptation processes of enterprises for implementing the principles...

able on the market from its registration date. The
remaining two multiflora beans (stringed and climb-
ing), i.e. ‘fasola korczynska PGI’ and ‘Pigkny Jas
z Doliny Dunajca PGI” were not available on the
market to consumers since the former was not cul-
tivated by a certified producer and the latter was, in
fact, occasionally available, mainly for promotion
purposes as tasting panels. The certified bean was
placed on the market mainly by producers of ‘fasola
wrzawska PDO’, who belonged to the Association of
Climbing Bean ‘Pigkny Ja$’ Producers in Wrzawy.
The Association was composed of 301 members in
2006, however, their number fell to a mere 26 in
subsequent years. By 2011, right before bean certi-
fication as PDO, more than 50% of members were
interested in certified production, at least this is what
was declared, however only every third applied for
the control of the production process, whereas in
2017 there were only six farmers (Table 3). Climb-
ing Bean ‘Pigkny Ja$’ is cultivated on small farms. In
2015, around 250 farmers in the village of Wrzawy
alone, from which the name of the protected product
originates, were involved in the production of non-
-certified beans, allotting on average approximately
0.5-0.7 ha of the crop, and total production of ap-
proximately 25 t. However, as regards certified ‘faso-
la wrzawska PDO’, in 20122016, it was produced in
agricultural holdings of an area of 4.5-4.6 ha, mainly
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Table 3. Characteristics of producers and production of bean ‘fasola wrzawska PDO’ in 2012-2016

Specification 2012 2013 2014 2015 2016
Number of certified producers of ‘fasola wrzawska PDO’ 11 10 10 10 10
Area grown to ‘fasola wrzawska PDO’ by certified producers (ha) 7.9 8.7 9.9 10.5 11.0
Estimated production volume of ‘fasola wrzawska PDO’ — sold

according to the Association of Climbing Bean “Pigkny Jas’ Producers 950 1750 1 600 1550 -
in Wrzawy (kg)

Estimated value of ‘fasola wrzawska PDO’ sales (PLN thous.) 17.1 31.5 32.0 31.0 -

Source: Stowarzyszenie Producentdw Fasoli Tycznej ‘Pigkny Jas’ we Wrzawach/Association of Tyczna Bean ‘Pigkny Ja$’ in

Wrzawy.

in the Gorzyce municipality (10), and on plots of an
area of 0.72—1.1 ha located in Radomy$] municipality
on the San River.

In the period under examination, when ‘fasola
wrzawska’ with a PDO label was produced, its acre-
age increased by 14% (to 11 ha). In the course of
2012-2014, its average yield obtained by farmers
ranged from 12 tol5 dt/ha, whereas 2015 turned out
to be worse as yields were at a level of 8.7 dt/ha. Pro-
ducers consider a good harvest to be from 150 kg to
200 kg beans obtained from 600 plants (i.e. 0.25-0.33
kg/item). The sold production of ‘fasola wrzawska
PDO’ totalled 5.85 t. In 2012, it became available un-
der protected designation for the first time and then its
volume sold was equal to 9.5 t, whereas in the follow-
ing three years its sales amounted to 15.5-17.5 t. By
the end of this period, the sales of bean with a PDO
logo amounted to around PLN 111,600, of which
PLN 17,100 was paid to farmers in the first year of
production certification and PLN 31,000-32,000 in
subsequent years (Borowska, 2010, 2017). The scale
of total production was small; only eight producers
placed up to 500 kg of the PDO bean on the market,
while five sold from 510 kg to 1.2 t. None of the farm
holdings specialized in this leguminous crop produc-
tion and simply acted as a supplement to diversify ba-
sic production, generating additional, regular and real
income from several to a dozen or so PLN thousand
per 1 ha, annually. The two categories of multiflora
beans cultivated in the Nadwislanska Lowland and
the Lower San Basin, i.e. the same variety — with or
without the PDO label — were characterized by the

same average price rise experienced by farmers in di-
rect sales, in buying-in entities and at market places.
Due to physical properties (e.g. the size of beans),
the price of dwarf varieties (‘pigkny Jas karlowy”)
on the local market was relatively lower in compari-
son with climbing beans (‘pigkny Ja$’), particularly
those with large-size beans. In 2012-2015, the pro-
ducers of ‘fasola wrzawska PDO’ distributed, in to-
tal, 20% more seeds via the direct sales channel, i.e.
over 3.1 t, than via the indirect channel — 2.65 t. One
third of farmers declared that the sale was carried out
on the farm by themselves or by family members,
and 23% — at nearby market places. It is worth not-
ing that local retail store demand, on a one-off basis,
was about 20-30 kg of the certified product, but it
was more difficult to find a buyer of larger quanti-
ties (Tajs, 2013). At the beginning, it was assumed
that through the promotion of bean with the EU PDO
label, farmers would reduce the supply chain thanks
to the Association (by eliminating intermediaries and
tradesmen) and reach consumers directly with their
product, thereby obtaining not only a price premium
but also minimizing trade margin (Borowska, 2010;
Tajs, 2013; Borowska, 2017). However, the presence
of this link in the chain improved and accelerated the
flow of goods, and therefore its complete elimination
at this stage was not in the interest of the producers;
moreover, it caused ‘fasola wrzawska PDO’ to be-
come more recognizable and bought not only at the
local market. The second Polish regional bean with
the EU PDO logo available on the market is ‘Pigkny
Jas z Doliny Dunajca’. It is cultivated in eleven
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municipalities located within the administrative bor-
ders of the Matopolskie Voivodeship (province). In
2008 alone, the area grown to beans in the Dunajec
Valley, in municipalities associated in the Union of
Bean Producing Municipalities, was approximately
600 ha. The average farm size in the Tarnowskie dis-
trict located in this Voivodeship is slightly more than
3 ha, whereas the acreage grown to beans by mem-
bers of the ‘Dolina Dunajca’ cooperative, composed
of 31 members, was in total 15 ha, i.e. on average
0.48 ha per person. A characteristic feature of the re-
gion was the allotment of plots from 20 acres to ap-
proximately 0.5 ha for bean cultivation. In favourable
soil and meteorological conditions, during the grow-
ing season, the yield obtained in the plantations in the
Dunajec Valley, depending on production technology,
varied from 2 to 4 t/ha. In 20082014 the production
of non-certified bean in the ‘Dolina Dunajca’ cooper-
ative amounted to nearly 20 t and its estimated value
ranged, depending on the year, from PLN 120,000 to
220,000. In 2011 wholesale prices of non-certified
beans paid to farmers were on average from 10 to
11 PLN/kg, however the final level depended on the
date of sale, the customer, product volume and cali-
bration. In subsequent years, i.e. 2013—-2014, produc-
ers were able to obtain 8-9 PLN/kg for fresh produce
and 10-11 PLN/kg for dried beans. It turned out that
the sale of bean ‘Pigkny Ja$’, without the EU PDO
label, was ensured every year due to activity on the
local market of specialist buying-in entities, such as
‘Florpak’ Sp. z.0.0. (Wojnicz), ‘TAR — GROCH-FIL’,
Vitapol, Baspol and others. Until the product name
was reserved, this bean variety had been sold on the
market under the common name ‘Pigkny Jas$ z Doliny
Dunajca’. Producers were identified with it and had
hopes for future economic benefits deriving from it.
From 2011, the vegetable under the certified name
‘fasola Pigkny Ja$ z Doliny Dunajca’ was not sold
or was sold in negligible, niche quantities. Although
this variety of bean was still commonly cultivated in
the Dunajec Valley following the same production
methodology as before, the common, generic name,
not the protected one, was used for grains of this le-
guminous crop, because the producers did not want to
go through the certification procedure and control of
the production process.

Just like ‘fasola wrzawska PDO’, ‘fasola Pigkny
Jas z Doliny Dunajca PDO’ provided an additional
source of income; it was considered to be of econom-
ic importance — it enabled the maintainence of jobs
in agriculture and helped create new ones for family
firms connected with the product (collection, trans-
port, export, processing, etc.). Furthermore, it con-
stituted an important element of the concept of the
development strategy under implementation of, for
instance, the Tarnowski district. A precious local en-
trepreneurship initiative was undertaken, i.e. thanks
to the Association GRUPA ODROLNIKA, sales
were organized via a website http://www.odrolnika.
pl/ (the so-called parcel from a farmer in the online
store www.paczkaodrolnika.pl). In addition, the Local
Product Centre (CPL) in Rzuchowa was established
to carry out the direct sale of, for example, traditional
foodstuff (included in the List of Traditional Products
(LPT) of the Ministry of Agriculture and Rural De-
velopment), and in 2015-2016 the bean ‘Pigkny Jas
z Doliny Dunajca PDO’ was on offer there, too.

The third regional bean in Poland protected by
geographical indication is ‘fasola korczynska’. How-
ever, it was not available on the market under this
name. There were several reasons for this situation.
Firstly, the Association of Bean Producers in Nowy
Korczyn pointed out to the fact that the price fixed by
the entities buying in beans only due to product geo-
graphical indication — ‘fasola korczynska PGI’ was
not higher, given the lack of full traceability in trade
of the origin of the regional bean as a high quality
product (e.g. by indicating on the package the name
of the bean, its commercial standard; in the case of
a mixture, the share of varieties together with their
origin and structure; the name of the producer, site of
production and packing). However, the price should
be higher resulting from additional requirements im-
posed on producers upon certification (confirming
production quality) and the value-added for the con-
sumer — full product traceability at each stage ‘from
farm to fork’. Additional workload of the producers
upon production, keeping registers identifying vol-
ume and sale would not constitute a barrier to obtain-
ing a certificate. However, producers believed it was
debatable whether the market was mature and devel-
oped enough for all entities involved in buying in and
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packaging bean bearing, in this case, the PGI logo to
feel the necessity of putting in an additional effort to
prove to authorities — potentially another, additional,
new (e.g. marketable quality) control body in the
company — all raw material suppliers, the quantity and
origin of the bean, buyers and quantities of seeds sold
as well as the bill for the amount of bean bought in
and sold. The potential for this leguminous crop pro-
duction under the name ‘fasola korczynska PGI” was
considerable. In 2014 alone, there were over 7,330
farm holdings in the designated geographical area of
its production, and about 1,200 persons from these
holdings were members of the Association of Bean
Producers in Nowy Korczyn. They allotted nearly
3,000 ha to vegetable cultivation and, depending on
the year, approximately 80% of it, i.e. 2,400 ha, for
the cultivation of stringed dwarf bean ‘Pigkny Ja$’. In
2007, in the Nowy Korczyn municipality alone, this
bean was grown on around 700 ha of arable land. The
requirement imposed on the ‘fasola korczynska PGI’
producers to grow it on plots not less than 0.20 ha,
whereas yield should not be higher than 20 dt/ha. It
is worth adding that, in 2009 alone, the area grown
to beans was 2,500 ha, while production amounted
to almost 800 t. The acreage of bean cultivated by
members of the Association was about 650 ha, while
production — nearly 1,600 t.

DISCUSSION AND COMMENTS

In the areas where regional bean with protected geo-
graphical certification could be cultivated, including
Malopolskie Voivodeship (‘fasola Pigkny Jas z Doliny
Dunajca PDO”), Swietokrzyskie Voivodeship (‘fasola
korczynska PGI’), Podkarpackie Voivodeship (‘fasola
wrzawska PDQO”), there are thousands of agricultural
holdings that have varieties of this leguminous crop
within the structure of the area sown to crops. How-
ever, taking into account the dozen or so producers in
total who submitted the application for certification
and control of bean production according to specifi-
cation, the scale is regarded as very modest. Moreo-
ver, in 2017, there were, in total, only seven certified
producers in Poland, including one of the bean ‘fasola
z Doliny Dunajca’ and six of ‘fasola wrzawska’ with
the possibility of selling the product with the EU PDO

label and making use of the protected name. There
were many objective and subjective reasons for this
situation. The former were as follows: formally com-
plex documentation, a time-consuming process of
recording information necessary for comprehensive
production control, making free samples available
for laboratory tests of the product — the producer
must bear additional costs of a control (about PLN
650-700, i.e. as much as the farmer obtained from
the sale of 50 kg of beans, while production was low
several hundred kilogrammes). This was a signifi-
cant, additional burden to the budget, as farmers had
to wait for months for cost reimbursement provided
they applied for such reimbursement under the meas-
ure ‘Farmers’ participation in food quality schemes’
in the subsequent Rural development programmes:
RDP 2007-2013, RDP 2014-2020. It is worth not-
ing that the maximum reimbursement of eligible
costs borne due to farmer participation in EU food
quality schemes was 3,200 PLN annually per hold-
ing throughout the period of five years since entering
the food quality scheme. Moreover, a lack of price
premium satisfactory to producers for a high quality
regional product (bearing the EU logo on a label) rel-
ative to non-certified bean offered on the market, etc.,
was observed. Subjective factors are another matter
— additional obligations from the certification decla-
ration, the attitude of an observer of the certification
and control system functioning, the willingness to
take a decision based on other farmer experience, no
time to deal with additional administrative tasks and
formalities connected with keeping product records
and statistics, small production scale due to a lack of
farm specialization, annual sale on a contract basis
of beans not requiring certification, etc. One of the
major reasons for relatively little interest in the crop
were not very high and variable in year harvests,
though high yield potential was great, but sensitivity
to unfavourable weather and susceptibility to disease
very often caused the yield to be low. Furthermore,
bean production was an additional source of income
for small agricultural holdings for which the produc-
tion certification process became the goal of the for-
mal sale of small quantities of the product bearing
a protected EU symbol and it was an image-related
benefit only, not an economic success. Little interest
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in growing PDO or PGI beans was the consequence
of relatively favourable bean prices in 2011-2014 in
both wholesale purchases and direct sale, while an-
nual demand on the part of the wholesale purchase of
goods (including large beans) intended for processing
in Poland and for export remained unflagging.
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ABSTRACT

In this paper, starting from the approach described in Chiarini et al. (2017), who have provided a subjective
measure of the environmental impact of cities (subjective EIC) at the country level, we extend the analysis
comparing their indicator with the objective measure of the environmental impact of cities (objective EIC)
suggested by Agenda 2030, namely mean levels of fine particulate matter (PM2.5 and PM10). The com-
parison between subjective and objective indicators of the EIC is a novelty in the panorama of the available
studies, and provides useful results for policy analysis. In fact, the relative ranking of countries changes ac-
cording to the metric adopted, and the analysis of association with macroeconomic indicators of development
and growth reveal that subjective and objective EIC indicators might influence/be influenced by different

macrofactors.
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INTRODUCTION

Several studies in the framework of quality of life,
but also in the domains of poverty and deprivation,
have found that subjective and objective indicators
may tell a rather different story. Usually, objective in-
dicators were found to be weak predictors of satisfac-
tion in related life domains (Cummins, 2000). With
reference to urban sustainability, we can expect that
measures based on subjective perception of pollution

and measures based on the actual level of pollutant
concentration may give a different picture.

This paper investigates both types of informa-
tion. Specifically, country rankings according to both
measures are provided. The question we ask is two-
fold: (1) what explains the differences in the rankings;
(2) is there a criterion to guide the researcher/policy
maker to trust more one measure or the other one ac-
cording to specific circumstances? The two questions
are deeply linked to each other and raise the issue of
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combining both indicators in order to increase their
usefulness for policy makers.

THEORETICAL BACKGROUND

Urbanisation has been a fundamental feature of
economic development, as documented in several
papers (see, for instance, Galor, 2005; Chiarini and
Marzano, 2014), albeit its role in fastening the im-
provement of economic conditions has been debated
by recent literature (Jedwab and Vollrath, 2015).
Moreover, the development of cities, and, espe-
cially in the less developed countries, megacities,
is a serious concern for scholars investigating the
issue of urban sustainability (Button, 2002). This is
witnessed by the fact that in the 2030 Agenda for
Sustainable Development (United Nations, 2015),
the issue of sustainable cities is listed among the
17 sustainable development goals adopted in 2015.
With regard to goal 11, promoting sustainable cities,
one of the targets to pursue by 2030 is listed as re-
ducing ‘the adverse per capita environmental impact
of cities, by paying special attention to air quality
and municipal and other waste management’. To
this scope, one of the recommended indicators is the
annual mean levels of fine particulate matter (e.g.
PM2.5 and PM10) in cities.

The main idea of this paper is to compare objec-
tive indicators (such as environmental quantitative
measures) and subjective indicators (such as indi-
vidual perceptions). Subjective indicators of envi-
ronmental discomfort deserve to be considered since
individuals may differ not only in their exposure to
environmental risk but also in their sensitivity to ex-
posure (Schmit and Lorant, 2009). The analogies and
discrepancies of both kinds of indicators could sup-
port decision making and policy analysis as regards
to sustainability in urban areas vs. rural areas.

Studies that address the impact of pollution fre-
quently resort to the use of both objective and sub-
jective measures of environmental quality: the ap-
plication fields range from epidemiology where the
interest is in estimating the impact on health (Orru
et al., 2018) to quality of life for the influence on life
satisfaction (Liao, Shaw and Lin, 2015) to housing
economics for the effect on housing prices (Berezan-

sky, Portnov and Barzilai, 2010; Minguez, Montero
and Fernandez-Avilés, 2013).

MATERIALS AND METHODS

Subjective indicator: data and variables

The subjective measure of the environmental impact
of cities (Estimated Environmental Impact of Cit-
ies, EEIC) has been estimated on microdata from
the 2013 wave of the European Union Statistics on
Income and Living Conditions (EU-SILC; Eurostat,
2013).

The total final sample size consists of 184,876
households living in 26 European countries (23 EU
countries plus Norway, Switzerland and Serbia):
the within country sample size ranges from 3,630
households in Luxembourg to 15,703 in Italy.

The two main variables of interest are the indica-
tor of environmental risk and the degree of urbani-
zation, which represent the response variable and
the key predictor in the estimated models, respec-
tively. Differently from Chiarini et al. (2017), who
measured environmental risk in terms of noise and
air pollution, given the scope of our analysis, here
we focus the attention only on self-reported prob-
lems of pollution where the household lives. This
is coded as a dummy variable that equals 1 if the
household perceived to be exposed to the risk of
pollution. The degree of urbanization is a categori-
cal regressor with three categories: large urban area,
small urban area, rural area.

To derive the subjective indicator at the country
level, for every country first we estimated a probit
regression for the probability of perceiving pollu-
tion and then we computed the average marginal ef-
fect of the degree of urbanization on that probabil-
ity. The average marginal effect has been computed
by contrasting large urban area with rural area.
Therefore, the indicator shows the difference in the
predicted probability to report environmental risk
when living in a large urban area and when living
in a rural area. This difference is averaged across
all households living in a country. More methodo-
logical details, which include also the selection of
the control explanatory variables, can be found in
Chiarini et al. (2017).
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Objective indicator

The objective indicator is based on the concentra-
tion of particulate matter (PM). It is well known that
anthropogenic sources (such as traffic emissions or
combustion activities) tend to produce more fine
particulate (PM2.5, i.e. particles whose diameter is
2.5 micrometers at most) whereas natural sources
are responsible for producing more PM10 particles
(i.e. particles with a diameter of 10 micrometers at
most).

The information about the population weighted
annual means of PM2.5 and PM10 has been retrieved
from the European Environmental Agency (EEA),
with reference to year 2013. For every country, the
objective indicator is derived as the PM2.5/PM10
ratio. Therefore, high values of this ratio signal that
PM10 mainly consists of fine particles, that are like-
ly to be found in urban areas, where usually a high
density of human activities is found. This ratio is
frequently used in spatial and/or temporal analyses
(Munir, 2017; Talbi et al., 2018).

RESULTS AND DISCUSSION

The two indicators have been compared across coun-
tries by looking at the relative ranking of countries
and by investigating the relationship between every
indicator and country-level macroeconomic factors
accounting for per capita GDP and growth rate.

By plotting the countries in a plane, with the x ax-
is representing the PM ratio and the y axis represent-
ing the subjective indicator, and taking the medians
of both indicators as reference lines (the red lines,
Fig. 1), we see that the countries are scattered ran-
domly in all four quadrants. The most industrialized
European countries (Germany, Italy and France) com-
bine above the median values of both indicators. The
cleanest European countries (the Nordic countries)
combine below the median values for both indica-
tors. For other countries, high scores on one indicator
are paired with relatively low scores on the other, and
vice versa. Greece deserves to be mentioned as the
country that ranks first in the subjective indicator and
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Figure 1. Subjective indicator (EEIC, y axis) vs. objective indicator (PM2.5/PM10 ratio, X axis)
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Figure 2. Subjective indicator (EEIC, left panel) and objective indicator (PM2.5/PM10 ratio, right panel) vs. per

capita GDP and growth rate

last in the objective indicator. This unusual combina-
tion of values of both indicators qualifies Greece as
an outlier, which should be investigated further.

In the whole, as a general result, the two rankings
do not show any association (Spearman coefficient
—0.00).

The next issue we want to investigate is whether
the two measures reflect different correlations with
country level factors reflecting economic conditions
and business cycle. To this end we plotted every in-
dicator on per capita GDP and growth rate in real
GDP. This information was extracted from the Eu-
rostat database’ and it is expressed as average during
2009-2012.

From Figure 2, no significant association seems
to emerge between per capita GDP and growth rate
with the subjective indicator (on the left) whereas
there appears to be some evidence of a positive linear
correlation between growth rate and the objective in-
dicator (bottom right panel).

CONCLUSIONS

The subjective and objective measures of urban sus-
tainability emerge as two different domains of the
environmental impact of living in cities. Plausible
explanations of the absence of correlation between
the two indicators may concern: (i) issues of popula-

3 http://ec.europa.cu/eurostat/data/database.
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tion density and/or concentration of polluting activi-
ties in urban areas; (ii) individual sensitivity to envi-
ronmental issues, that is the threshold of subjective
acceptance of pollution, that in turn can be affected
by institutional features, environment-related legisla-
tion, cultural and psychological aspects.

For example, for countries where polluting indus-
tries are located away from residential areas, we can
expect low levels of subjective indicator associated
with even high values of objective indicator. This
source of discrepancy may be mitigated in our case
by the use of the PM2.5/PM10 ratio, which accounts
for the share of emissions due to anthropogenic ac-
tivities run in urban environments.

Furthermore, in countries where environment-re-
lated legislation is not very strict (where, for instance,
citizens can circulate by using old cars), we expect
larger objective EIC, and a sort of acquaintance with
high levels of pollution, that could explain low per-
ception. This observation has much to do with the
explanation that reminds to cultural aspects. In coun-
tries where attention to environmental issues is wide-
ly present in the public opinion, it is expected that
the threshold of acceptance of environmental pollu-
tion might be particularly low. Therefore, where the
environmental culture is more lively, the presence of
high levels of the subjective EIC might be contrasted
with low measures of the objective measurement of
the pollution.

These evidences suggest two orders of considera-
tions. First, in the analysis of sustainability, a multidi-
mensional approach which combines both subjective
and objective information could prove to add useful
insights to enrich the understanding. Second, while
targeting policies aiming to pursue the goal of sus-
tainable cities, it can be of help to expand the analy-
sis beyond the realm of urban-mobility management
practises. Specifically, policies targeted to limit the
emissions should not disregard the business cycle di-
mension of air pollution, that is its positive associa-
tion with the growth rate of GDP. Nevertheless, due
to the uncorrelation between objective and subjective
indicators, an improvement in the concentration of
emissions does not automatically entail an improve-
ment in the perception of urban sustainability.
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ABSTRACT

This paper analyses the scope and the main directions of economic and social changes occurring in rural
areas including, among others, the declining role of agriculture and the growth of non-agricultural activity.
Although employment in agriculture is decreasing, the population of people in rural areas is on the rise, while
the general population continues to decline. In general, these phenomena have been caused by nationwide de-
urbanisation and re-ruralisation (the influx of residents to rural areas). The cumulative effect of these changes
is the transformation of rural areas, especially those which are suburban or attractive due to their natural

environment, which are losing their agrarian character.
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INTRODUCTION

Traditional thinking identifies the countryside with
agriculture and, in terms of production, this associa-
tion is likely to remain valid forever. However, mod-
ern times are characteristic for their overarching vola-
tility, which also affects the functions of rural areas,
the scope, signs, conditions and consequences of the
occurring changes. After the change in the political
system in 1989, rural areas have undergone consider-
able production-related, economic, social and cultural
shifts, deemed comparable to, or greater than, the
changes that have transpired in other socio-economic
spheres. At the same time, the countryside had a far
worse starting point than the city (the industry). At the
beginning of the transformation, the countryside and
agriculture were not areas of particular interest for the
state or the socioeconomic policy. Both the opening

of the markets and the dwindling state support have
decreased the profitability of food production and re-
duced the income of the rural population. The living
conditions worsened with the shutdown of some of
the social infrastructure facilities, the so-called sup-
ply and sale cooperatives, and cuts in the transport
network. This transformation was particularly painful
for the former state farms and rural areas, where a
high percentage of property was state-owned. This
stagnation, or rather recession, in the growth of rural
areas was put to a halt after Poland’s accession to the
European Union. Even before, the countryside had
received support from pre-accession programmes,
but it was only after the introduction of the common
European agricultural policy that farmers gained ac-
cess to direct subsidies and, under a range of dedi-
cated programmes, the rural population could receive
funds for restoring the infrastructure and developing
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the non-agricultural economic activity. This paper
aims to outline the economic and social processes
and phenomena observed in the countryside, as well
as the signs which forecast its future.

ECONOMIC ACTIVITY

Identifying the countryside solely with agriculture is
an increasingly inaccurate reflection of reality. The
number of so-called agricultural homesteads, which
engage in solely agricultural activity, amounts to
approximately 300 thousand. In other words, only
one homestead in seven has sufficient commercial
production to generate a decent income to ensure
development. According to the report drafted by the
Country Support Foundation (FWW), the number of
people living on agriculture barely exceeds 10% of
the rural population, 38% of people engage in hired
labour, while 25% live on pensions and benefits, and
the remainder have diversified sources of income
(Sadura, 2017). Approximately 40% of rural home-
steads are unrelated to agriculture.

The survival of many homesteads, not only those
engaging in commercial production, is ensured by di-
rect subsidies from the European Union, which are
used by more than 1.3 million homesteads. Those
subsidies are provided in the form of social pensions
which complement the income generated by a limited
agricultural production. Although in Poland the share
of subsidies in agricultural income is lower than in
other countries of western Europe, it has reached
50%. The total amount of the subsidies in the years
2004-2015 amounted to EUR 21 billion. Differing
capability to use the subsidies, develop agricultural
production and compete in the market has signifi-
cantly polarised the acreage of homesteads. There is
a clear increase in the number of small, so-called ‘so-
cial’ homesteads (up to 2 ha) and large commercial
homesteads covering an area of more than 50 ha.

While the gap in the spatial distribution of agri-
cultural production continues to grow, reaching the
level of regional specialisation, the scale of poverty
and disparities in the level of income among the ru-
ral population are decreasing (Wilkin and Nurzynska,
2016). Large-scale homesteads, most of which are sit-
uated in regions where a high percentage of property
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used to be state-owned, specialise in field crop pro-
duction, sometimes combined with factory farming,
while smaller homesteads engage in a multi-faceted
activity or specialise in gardening, ecological pro-
duction or traditional husbandry. The liberalisation of
international trade in agricultural produce will foster
the concentration of production and an increase in
acreage as a prerequisite for competitiveness. In oth-
er cases, it may encourage the development of market
niches which exploit unique natural assets or techno-
logical conditions for production. The concentration
of agricultural production, involving factory animal
farming or large-scale monocultures, complicates the
fulfilment of requirements related to sustainable de-
velopment, especially in the field of natural sustain-
ability. In the social dimension, sustainable develop-
ment involves using available labour resources and
providing the rural residents with access to products
and services which determine the standard of their
living conditions. The growth of such activity has
encountered multiple barriers, such as scarcity of de-
mand, its dispersion across a large territory, low level
of education, lack of experience in business activity
and legal limitations, especially for small food serv-
ice facilities, food production and direct sales. Stud-
ies have found that rural residents engaging in non-
agricultural activity have a lower level of education
than farmers, especially the owners of larger home-
steads (Zawalinska et al., 2015). Such residents have
more difficulty finding employment as hired workers
or initiating their own economic activity. Yet, some
of the educated youth return to rural areas. Those
people show potential to start their own economic
activity, either in the form of self-employment or a
microenterprise. People engaging in such businesses
are often families of the farmers. Sometimes, non-
agricultural and agricultural activity is combined, as
exemplified by agritourism. Non-agricultural eco-
nomic activity comprises different areas (industries)
of manufacturing and services, usually involving
trading (oftentimes street trading), construction and
repairs, food processing, small-scale manufacturing
(handicrafts), tourism, vehicle servicing and trans-
port (Sadura, 2017). The growth of non-agricultural
entrepreneurship may be fuelled by the increasing in-
flux of urban residents to the countryside. However,
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this process is more likely to generate demand for
all kinds of services (housework, gardening, cultural
services, beauty services, etc.); migrants should not
be expected to launch their own businesses. In gener-
al, the countryside is progressively losing is agrarian
character (though the speed of changes varies) while
its non-agricultural functions keep growing (Rosner
and Stanny, 2016). Those processes are in line with
the principle of multi-functional rural development.
Changes in the economic structure are coupled with
social development because of the growing social and
technical infrastructure, public services, use of labour
resources, upkeep of homesteads and agriculture. The
development of non-agricultural economic activity in
the countryside:

— prevents marginalisation and depopulation of rural
areas, especially those located on the peripheries;

— ensures better allocation and use of capital and
human resources on a regional and local scale;

— increases the standard and quality of living by
generating income and allowing rural residents to
satisfy their needs in terms of livelihood, culture,
recreation, production, transport, etc.;

— 1improves the accessibility of public services
thanks to the growing social and technical infra-
structure, financed with municipal income gener-
ated by business;

— spreads knowledge of the economy and fosters
entrepreneurship.

In general, even though agriculture is losing its sig-
nificance due to the dwindling employment and share
in GDP, it remains vital for using land resources and
ensuring food security. At the same time, non-agricul-
tural activity in rural areas continues to grow in impor-
tance. The relationships between those two spheres of
economic activity show considerable spatial disparity:
for instance, they are different in rural areas bordering
agglomerations and on the peripheries.

SOCIAL CHANGES

Since the change to a market system, and later the
accession to the European Union, rural areas have
witnessed significant demographic and social
changes. Those changes have translated into, among
other things, a growth in the rural population, even
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as the general population continues to decrease. The
growing number of rural residents is the upshot of
migration from the cities. The scale of this migration
is more than sufficient to balance out the migration to
the cities and abroad, as well as the dwindling birth
rate of the rural population (Zawalinska et al., 2015).
Currently, approximately 40% of the general popula-
tion lives in the countryside and this percentage is on
the rise. Living in the countryside seems more and
more attractive. It is usually the wealthier and the
educated who move to rural areas, while the opposite
direction is taken by people who have lesser economic
and professional potential (Sadura, 2017). Thus, the
gap in the intellectual potential between the country
and the city is closing. Migrants from the cities settle
in places located in vicinity of urban areas. Villages
bordering a city often become commuter towns. In
addition, urban dwellers migrate to places appealing
due to their scenic landscapes or allowing them to
pursue their dreams of an idyllic life in the bosom
of nature. More and more people combine living in
the country and the city by means of second-home
ownership (Stanny and Drygas, 2010). Discovering
rural areas as a good place for settling down often
leads to re-ruralisation, or a return to living in the
country. It is a symptom of tendencies opposite to
those observed on a global scale. In most Polish cit-
ies, the number of inhabitants is declining. In other
words, de-urbanisation is underway. The changing
employment structure of rural residents, involving a
decreasing share of people involved in agricultural
production, is a symptom showing that rural areas are
losing their agrarian character. Judging by the man-
ner and scope of integration of urban dwellers with
the rural environment, two groups may be discerned:
animators and colonists (Bendyk, 2017). Members of
the former group socialise with the local community
and initiate activities which lead to mobilisation of
the people and development of the area. Such activi-
ties may be related to history, tradition, rural customs,
economic activity (e.g. traditional food, ecological
farming, agritourism) or social activity (associations,
cooperatives, etc.). Conversely, colonists refrain from
integrating with the local population. They often only
exploit local resources, including cheap labour, to
achieve their own goals (Bendyk, 2017).
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Rural areas are losing their agrarian character and
the process of re-ruralisation continues. As a result,
almost 46% of rural homesteads are owned by work-
ers (engaging in hired labour), 34% by pensioners,
6% by businessmen and less than 12% by farmers
(Nurzynska and Poczta, 2014). Shifts in the social and
employment structure of rural population, increased
incomes (due to direct subsidies, among others) and
the development of social and technical infrastructure
financed with European funds have narrowed the gap
between the country and the city. It is apparent from
the amenities of rural homesteads, accessibility of
services, transport possibilities and the level of edu-
cation. The scope of changes also shows high spatial
disparity (Stanny and Drygas, 2010). In peripheral
areas, where the distance to the closest city is sig-
nificant, the geographic location is unfavourable (e.g.
near the Russian border) or the transport possibilities
are limited, agriculture remains the main function in
terms of production, depopulation continues and vil-
lages virtually disappear. In turn, in the vicinity of
large agglomerations, the borders and differences
between the country and the city become blurred,
resulting in the emergence of a country-city unit. In
peripheral areas, the share of the elderly is increas-
ing due to migration, poverty is relatively common
and the number of so-called NEETs (not in employ-
ment, education or training) remains relatively high.
The growing diversity and multi-culturality of the
rural population have a positive potential, as the co-
operation of multicultural subjects and their mutual
influence generate a synergistic effect. On the other
hand, diversity and multi-culturality pose a risk for
rural traditions and the integration of local communi-
ties. Those circumstances necessitate support for tra-
ditional rural organisations, initiatives to ensure edu-
cational chances, especially in disadvantaged areas,
the development of economic co-operation (coopera-
tives, producer groups, etc.) and the development of
non-governmental organisations.

TOWARDS SUSTAINABLE DEVELOPMENT

The economic and social changes discussed have
various causes and consequences. The identification
of all the causes is difficult, if not impossible. Even

152

though they are always rooted in the past, and — as
time cannot be stopped — the present has also already
changed into the past where we seemingly have full
(or at least broad) knowledge, identification of the
sources of changes and their relationships to the cur-
rent situation presents a range of considerable chal-
lenges. This is because not only causal relationships
need to be considered, but also feedback loops, the
multiplier effect, the synergistic effect, and others.
Furthermore, rural areas are not isolated from their
closer and more distant surroundings — including the
entire globe — in various spheres (economic, politi-
cal, civilisational, etc.). Predicting the consequences,
or the future, is an even more difficult task. This
cumulative uncertainty results from the growing
volatility which stymies any predictions of the future.
The problem concerns the favourability assessment
of different aspects of changes, including the assess-
ment of conformity with the principles of sustainable
development. The economy should satisfy social
needs and its principles, as well as the manner of
satisfying those needs, should be in harmony with
the natural environment. The awareness of risks for
the ecosystem posed by economic growth is becom-
ing increasingly universal. It is the consequence of,
among others, environmental threats resulting from
industrialisation of plant and animal production, con-
centration of production and reduction of biodiversity
(Niedzielski, 2015). Preserving harmony with the
natural environment is becoming an even more ardu-
ous task due to the abovementioned spatial disparity
of homesteads. Growing population density and the
development of rural areas further aggravates the
problem. Sustainable development requires interven-
tionism at the level of the state and local governments
since the pursuit of economic gain may clash with
social and environmental interests, the development
of technical infrastructure and settling may damage
the landscape and nature, etc. Ecological awareness,
as well as concern for biodiversity, scenic landscapes,
quality of natural environment (soil, water, air) are
also required and, fortunately, are increasing in soci-
ety. Economic and social changes in rural areas are
increasing the diversity of functions served by those
territories, thus developing the network of relation-
ships between those functions.
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CONCLUSIONS

In recent decades, particularly since the Polish ac-
cession to the European Union and the implementa-
tion of the common agricultural policy, rural areas
have witnessed far-reaching economic and social
changes. Three processes are the cause and the ef-
fect of those changes: de-urbanisation, re-ruralisa-
tion and the loss of agrarian character by rural areas.
The fading role of agriculture in rural areas has
translated into decreasing employment in agricul-
ture, dwindling acreage of land used for farming, as
well as a rapid growth in non-agricultural economic
activity. Social and cultural changes result from
the altered number and structure of rural residents,
which include more and more actual inhabitants
(second homes) or former urban dwellers (mi-
grants). The scope and direction of changes, both in
the economic and the social dimension, show high
spatial disparity — ranging from areas with a very
limited agricultural function, located in the vicinity
of large agglomerations, to peripheral areas, where
depopulation is widespread and agricultural prevails
along with forestry.
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ABSTRACT

The aim of the publication is to assess the functioning of common agricultural policy (CAP) in the context of
its relationship with the paradigm of industrial and sustained development of the food economy. The idea is
to find a relationship between specific instruments of the EU’s agricultural policy and the assumptions of the
adopted paradigms, and thus formulate certain general application premises and solutions in three areas: justi-
fication for the support of the agricultural sector, the problem of income deprivation of agricultural producers,
and the change of the industrial-technological development model, predominant in agriculture, into sustained
development. In light of the presented discussion, the occurrence of the following three economic CAP
premises was confirmed: the need for financial support for the agricultural sector, the drainage of agricultural
producers in the food supply chain, and the superiority of sustainably developed agriculture over industrial
agriculture. As a result, recommendations concerning common agricultural policy after 2020 were given.
The most important ones include: maintaining as high a level of support for agriculture as possible at an EU
level, maintaining the system of direct subsidies as the most important instrument of equalising agricultural
income, limiting unequal distribution of payments among small and large farms, enhancing the position of
the farmer in the food chain, implementating a mandatory risk management instrument, and establishing an
‘environmental budget’ financing public goods.
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INTRODUCTION

The basic definition of economics treats it as a social
science concerned with economic life. Its beginnings
date back to the deliberations of ancient philosophers
(Hesiod’s and Xenophon’s works on running a house-
hold, Plato’s theory of the ideal state or Aristotle’s
chrematistics), and the period of geographical dis-

coveries which enhanced the willingness to explore
the regularities of the market mechanism. The real
heyday of theory occurred in the 17th—18th centu-
ries, and representatives of classical economics, such
as William Petty, Adam Smith, David Ricardo, and
Jean-Baptiste Say, have become an inherent part of
the canon of humanities (Hull, 1899; Vaggi, 1987).
Since that time, successive economic currents have
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made attempts at explaining economic development,
both in macro- (Smith, 1776; Keynes, 1936) and mi-
croeconomic terms (Marshall, 1920; Robbins, 1932),
differing as to the causes, course, and consequences
of this phenomenon. The views of the followers of
the neoclassical or neoliberal schools and those of
Keynes and institutional schools on the role of the
state also differed.

Nowadays, diversification of opinions and views
is particularly high, among others on account of the
nature of the global economy and the processes that
accompany it and due to the development of science
as such (Bartkowiak, 2010). More and more fre-
quently, they go beyond national borders and involve
decisions made by supranational entities of the politi-
cal sphere (e.g. EU institutions). Consumer and pro-
ducer economics (with the consumer and producer as
entities active in the market) was replaced with the
public choice theory (Wilkin, 2009). It is a useful tool
for examining phenomena of political, economic, and
social nature and may be successfully used to ana-
lyse specific activity of institutions of national and
supranational reach. From the point of view of com-
mon agricultural policy, the public choice theory may
serve as a search tool for selected paradigms of eco-
nomics within its framework.

The aim of the publication is to assess the func-
tioning of common agricultural policy (CAP) in the
context of its relationship with the model of industrial
and sustained development of the food economy. The
idea is to find a relationship between specific instru-
ments of the EU’s agricultural policy and the assump-
tions of adopted models, and thus formulate certain
general application premises and solutions in three
areas: justification for the support of the agricultural
sector; the problem of income deprivation of agricul-
tural producers, i.e. the continuing disparity between
agricultural and non-agricultural income in the con-
ditions of average pay level growth in the economy;
and the change of the industrial-technological devel-
opment model, predominant in agriculture, into sus-
tained development, considering that the second and
third areas pertain to the need for support of agricul-
ture (the first area), from different perspectives.

The significance of the problem adopted in the
study arises from the fact that we are now on the eve
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of negotiations on the EU budget in a new financial
perspective. It would be desirable for certain argu-
ments to become a basis for formulating demands as
to the shape of common agricultural policy. Searching
for new solutions for agriculture no longer remains in
the sphere of economists’ aspirations, but is a neces-
sity in a situation where industrial agriculture keeps
bringing more and more socially and environmentally
destructive side effects (Zegar, 2010; Czyzewski and
Matuszczak, 2015). The article is not only a review
and apart from the presentation of the theoretical bas-
es of agricultural economics and the mechanisms of
CAP f unctioning, this research procedure contains
elements of critical analysis of source literature, meta-
analysis, and valuation, and is complemented with
recommendations as to the shape of the EU’s common
agricultural policy after 2020. At the same time, the
publication is a response to the November 2017 an-
nouncement of the European Commission concerning
the future of CAP (European Commission, 2017).

PARADIGMS OF ECONOMICS IN COMMON
AGRICULTURAL POLICY

On the need to support the agricultural sector

The framework of common agricultural policy
dates back to the late 1950s (in practice CAP was
launched in 1962). It was then that the six countries
making up the European Economic Community de-
cided to define the objectives of intervention policy
in the food sector in order to rebuild the production
potential after the damage caused by World War 11
(Jambor and Harvey, 2010). In subsequent periods,
its principles and directions of funding changed, yet
in spite of the occurrence of critical remarks as to
the essence of support for agriculture, the continuity
of budgeting of this sector of the economy remained
a distinctive characteristic. To date, attempts at lim-
iting or even doing away with agricultural policy
have met with opposition from most EU countries,
even in the period in which the neoliberal economic
doctrine prevailed in the mainstream (the 1980s and
1990s and the early 21st century (Maczynska and
Pysz, 2014). So what premises determine the need
to maintain the support of the agricultural sector?
If a liberal point of view with its study of micro-
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economic rationality was adopted, it would have to
be assumed that state interventionism (or, in our
case, EU interventionism) is an unjustified privilege
of the food sector and it burdens the entire society
with costs. However, this kind of reasoning fails to
take into consideration the specific determinants of
the agricultural market and the land factor, such as
the compulsion to consume food and the lack of its
substitutes, low price and income flexibility in the
demand for agricultural products, a high share of the
random parameter shaping the size of supply (de-
pendence on natural and climatic factors), limited
mobility and non-portability (massiveness) of the
property invested in farms or a long capital payback
period (Czyzewski, 2007). The characteristics of the
agricultural sector also include its non-uniformity,
resulting from the properties of the production factor
— the quality of soil, the surroundings, location, and
agrarian structure, and the fact that it does not meet
the free market criteria, including a large number of
buyers and sellers (or actually a balance in terms of
the impact of these two parties to the transaction),
the freedom to enter and leave the market, and final-
ly, perfect information. Moreover, weather change-
ability and natural (biological) adaptation processes
determine the higher degree of the seasonal and
cyclical nature of supply and prices than in other
sectors, contributing to the lack of income stability
and difficulties in management (Stgpien, 2015).
This way, production conditions unfavourable to
agriculture entail ineffective allocation of production
factors. In market conditions, farmers come under
huge pressure to increase productivity, production
scale, and specialisation, which hinders the fulfilment
of non-commercial functions. At the same time, the
market — guided by the principle of equalising mar-
ginal costs — favours concentration of agricultural
production in the regions adapted to it and the disap-
pearance of production in areas with less favourable
natural and economic conditions. A liberal approach
to the agricultural sector passes over the external ef-
fects accompanying agricultural production, both the
negative ones, such as the deprivation of the weaker
farms (which is discussed further on in the article) and
the degradation of the natural environment, and the
positive ones, related to the supply of public goods.
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The scale of the problem grows in conditions of glo-
balisation and the increasingly stronger position of
transnational corporations. Economic effectiveness is
becoming a priority and this means locating capital
where profits are highest, often in places with lower
environmental requirements or lower requirements
concerning the well-being of animals or technolo-
gies used. Extending the journey made by food ‘from
the field to the table’ creates an opportunity — due to
anonymity — to introduce products of worse qual-
ity to the market, to the detriment of people’s health
(Czyzewski and Stepien, 2017).

Taking the above into consideration, one may
conclude that the implementation of CAP mecha-
nisms corrects the failures of the market mechanism
and is justified from the point of view of economic,
social, and environmental criteria. Thanks to finan-
cial support, the Community supports the so-called
European agriculture model, which emphasises the
duality of its function — apart from producing food,
it contributes to the broadly defined development of
rural areas and provides public goods (Committee
of Agricultural Organisations in the European Un-
ion/General Committee for Agricultural Coopera-
tion in the European Union, 1999; Fischler, 1999;
Kowalczyk and Sobiecki, 2001). What is more, the
observation of the consecutive periods encourages
the conclusion that the response to incorrectly de-
signed policy was the reform of CAP objectives and
the adaptation of new solutions to these objectives.
And so, after over more than 50 years of functioning,
it has changed from a market-price policy, through
an income and structural policy, to an environmental
policy. Hence a reorientation of budget expenses oc-
curred — from those oriented at constant growth of
the productivity of production factors through high
prices of food to those which directly make up the
source of the farmer’s income, while at the same
time caring about the development of rural areas
and natural conditions.

Limiting income deprivation

The above discussion justifies the conclusion that
one of the paradigms of common agricultural policy
is the need to maintain support for the sector. A lack
of such a mechanism gives rise to the problem of
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relative, i.e. in relation to the non-agricultural sur-
roundings®, income deprivation of farms occurring
in free market conditions (cf. Czyzewski and Poc-
zta-Wajda, 2016; Czyzewski, 2017). It turns out that
without financial help, agricultural income in many
highly developed countries is not only much lower
than non-agricultural income, but also insufficient
to cover the current operating costs and provide fair
remuneration for work (Goraj, 2009; Czyzewski and
Kutyk, 2010). So what are the underlying reasons
for this disproportion in income? One should look
for answers in the essence of land itself as a specific
production factor. In the process of shaping indirect
and final demand, rents (remuneration) from land
participate in the distribution of surplus due to the
lack of internalisation, i.e. taking into consideration
numerous costs (e.g. maintaining the well-being of
the natural environment) and the lack of fees for
the public goods provided, to an inadequate extent.
It is therefore true that the added value produced by
agricultural producers does not meet the criterion of
optimal allocation in the Pareto sense in intersecto-
ral flows. In the supply chain, it is partly ‘seized’ by
purchasers, processors, sellers, and finally consum-
ers. This is caused, as Zegar points out, mainly by the
operation of the market mechanism (Zegar, 2010).
By means of prices, the market — based on property
rights and supply and demand regulations — creates
demand for money. In the real sphere, this leads to the
concentration of production in order to lower its unit
costs (in narrow microeconomic terms). Combined
with technical progress, we obtain an increase in the
production of agricultural raw materials in conditions
of decreasing real prices of food*. The beneficiaries
of this process include highly industrialised agricul-
tural enterprises, which — through economies of scale
—are becoming effective in the microeconomic sense,
but with minimum requirements as to the quality of

food, the well-being of animals, and the protection of
the natural environment. For tradition