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PREFACE

The Thematic Proceedings was prepared as the result of the scientific research
on the integrated and interdisciplinary project no. III 46006: Sustainable ag-
riculture and rural development in terms of the Republic of Serbia strategic
goals realization within the Danube region.

Thematic Proceedings includes selected papers presented at the Internation-
al Scientific Conference — Sustainable agriculture and rural development in
terms of the Republic of Serbia strategic goals realization within the Danube
region: Sustainability and multifunctionality, which was hold in Belgrade on
13-14"™ December 2018.

Besides the papers from Serbia, in Thematic Proceedings are also included
the invited papers prepared by foreign authors, which are associates of the
IAE Belgrade and whose institutions have close scientific, professional and
technical cooperation with IAE Belgrade.

The Thematic Proceedings addresses the wider audience scientifically and
practically oriented to all segments of agriculture and rural development.

Publisher and editors are not responsible for the content of the scientific pa-
pers and opinions published in the Thematic Proceedings, as they represent
the authors’ point of view.

Publishing of Thematic Proceedings was financially supported by the Minis-
try of Education, Science and Technological Development of the Republic of
Serbia.

In Belgrade Editors:
February, 2019 Jonel Subic¢, Ph.D.

Marko Jelocnik, Ph.D.
Boris Kuzman, Ph.D.
Jean Vasile Andrei, Ph.D.
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BUSINESS ENVIRONMENT ABILITY FOR INNOVATION
TRANSFER TO RURAL AREAS IN POLAND!

Adam Wasilewski’, Pawel Chmielinski®’, Marcin Gospodarowicz?

Abstract

The main goal of the study was to estimate the potential of non-public business
environment institutions that can be used in the innovation transfer process,
including the contribution to the adaptation of instruments supporting improvement
in innovativeness of the economy used under the policies of other countries.
Measures to achieve the goal involved studying documentation including literature
on innovation transfer, development of entrepreneurship, policy diffusion and
business environment institutions. The documentary studies also involved studies
on innovation policy of countries with highly innovative economies and legislative
solutions stemming from such policies.

The research shows that the non-public Business Environment Institutions
have a significant potential that can be utilised to improve innovativeness and
competitiveness of both broadly understood rural economy and the agri-food sector
(particularly with regard to the development of small processing and direct sales
of agri-food products). Among the non-public business environment institutions
selected for the study, a relatively large portion of them are large entities with
adequate number of employees, strong position on the market, i.e. funded from
diversified funding, and usually several years of experience in their operations.

Key words: institutional environment, policy efficiency, development of eco-
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Introduction

In recent decades, actions have been carried out in Poland to establish
an institutional system for supporting entrepreneurship in rural areas and
agriculture through innovation transfer. The system would include the entire
set of interrelated standards, principles and organisations and mechanisms
that would represent mutual contact between the participants taking part in
the rural development process. It needs to be coherent and adjusted to various
aspects of rural development (i.e. economic, social, spatial and environmental
aspect). Such a system also has to use both domestic and foreign solutions
for improvement in innovativeness of rural economy. Therefore, the need to
place the Business Environment Institutions (BEI), particularly the non-public
Business Environment Institutions, which may support innovation, transfer to
the national economy, including the rural economy.

The main goal of the study was to estimate the potential of the non-public
business environment institutions (nBEI) with regard to support for innovation
transfer and, more broadly, the analysis of their material and technical basis,
human resources and competencies necessary to provide services within the
above scope. In the area of innovation transfer, the particular attention was paid
to innovation policy of countries where innovation is an important factor for the
efficiency of the economy. The use of innovation support instruments offered by
the policies of those countries requires well organised and functioning business
environment. In other words, in case Poland decides to adopt certain solution, it
might be necessary to reorganise the institutional system. Nonetheless, the use of
the already existing potential might generate much smaller transaction cost than
construction of a system from scratch.

Methodological remarks

The basic tool used in the study was the survey questionnaire addressed to
the non-public Business Environment Institutions, i.e. institutions supporting
development of entrepreneurship, including the institutions capable of
supporting innovation transfer, and the addresses of the offer of the nBEIs.
Survey was carried out in 2016. The selection of the nBEls for the study
consisted in procedurally representative sampling based on the nBEI catalogue
produced at the first stage of the study (n=5662).



The study of nBEIs has included foundations, associations and other privately
owned entities supporting development of entrepreneurship, e.g.:
e business incubators;
e entities within the national service system for small and medium enterpris-
es and the regional ESF centres;
loan and loan guarantee funds;
business clusters;
industrial parks;
special economic zones;
private counselling businesses;
non-governmental organisations.

The process of selecting service users (i.e. entities taking advantage of services
provided by nBEIls) for quantitative surveys was purposive based on contact
details provided by nBEIs covered in the study. This made it possible to avoid
a small representation of persons interested in cooperation with EBIs (and to a
greater extent, nEBIs) among the selected sample. This allowed researchers to
obtain details of 204 entities that took advantage of services provided by nEBIs
in the last two years, and this group was covered by the survey according to the
adopted logic of the research approach.

The sizes of the samples and the applied data analysis techniques allowed
the findings from the analysis to be generalised and problems connected to
cooperation between the nBEIs and the service users to be related taking account
of various points of view.

Theoretical background

When considering the issue of institutional support for innovation transfer, we
should primarily bear in mind that it might be a certain form of state intervention
in market processes. The welfare economics, on the other hand, states that the
market economy is by nature efficient (Feldman, Serrano 2006, Mas-Collel et
al., 1995, Herbener, 1997). The existence of market economy in the European
Union countries should therefore lead to the common use of innovation as the
source of efficiency (Aghion, Jarave, 2015, Arrow, 1962, Thirtle, Ruttan, 1987).

In such a case, support for knowledge transfer and application of new and inno-
vative solutions should be a redundant measure, or even an action that reduces



efficiency. It can be regarded as a form of interventionism, which does not facil-
itate efficiency improvement (Ajefu, Barde, 2015, Cordato, 1980, Grand, 1991)
of course, such measures are addressed only to a specific group of businesses.

The economic literature, however, points to market failures (Stiglitz, 2004), which
are causes of inefficiency. It can therefore be said that imperfect competition,
asymmetric information or other market failures to some extent restrict the use
of innovation as the source of efficiency. The example that can illustrate this is
the great variation in innovativeness of economies of European Union countries
(European Commission, 2017) and the fact that the policy for supporting
innovation transfer does not always result in an adequate improvement in
innovativeness of the economy (European Commission, 2013).

In practice, the economic growth of a country, at least in a short term, does
not have to stem from knowledge transfer to the industry and services sector.
Another source can be the low price of labour, availability of cheap raw materials
or favourable market situation on the global market (Kasperkiewicz, 2008).
As stated by Kasperkiewicz (2008), the Polish economic growth in the recent
years also resulted primarily from the above mentioned factors. The disregard
of knowledge transfer, however, resulted in the continuing or even increasing
gap between Poland and the most innovative economies in the European Union.

The limited use of knowledge as an economic growth and development factor
might affect both the entire national economy and its specific sectors (Consortium
Europe INNOVA, 2011, Pavitt, 1984, Malerba et al., 1997). Virtually all sectors
face that risk, including the food processing sector, which is particularly important
for the rural economy. The main causes of limited innovativeness, however, include
the existing structural conditions in the specific sector in a particular country.

An example that can be used to illustrate the point is the application of
organisational innovation related to new human resources management sector
in Serbia (Ratkovi¢, 2015). As stated by Ratkovi¢ (2015), the implementation of
those innovations depended on both the size of the business and the ownership
form. The specific character of the Polish food industry (Mroczek, 2014) might
also condition certain institutional solutions in the field of innovation transfer.
A particular structure of an economic structure may therefore be a barrier to
innovation transfer that has to be taken into account when designing the policy
for supporting the process.



Internal structure of a specific economic sector is to some degree linked to market
failures. Cases in point include imperfect competition or asymmetric information.
On the other hand, the intensification of particular market failure is related to the
extent to which knowledge is used as an efficiency improving factor. This might
in consequence lead to institutional changes in the field of knowledge transfer,
which may be illustrated by various policies aimed at supporting the process.

Currently one of the main economic schools that study the role of institutions is
the New Institutional Economics. Referring to the relations between competition
and knowledge transfer, one of the leading representatives of this school, namely
North (2005), states that: “... companies, political parties, and even higher
education institutions in the face of competing organisations have to strive for
improving efficiency”. According to that author, stifled competition negatively
affects an organisation’s motivation to invest in new knowledge and, as a
consequence, does not lead to sudden institutional changes. On the other hand,
strong competition accelerates institutional changes. Thus, the author states in his
reflection that the improvement in efficiency in general results from competition,
and the means to that end is improvement in knowledge.

Discussion of results

The survey has shown that over 75% of the entities classified as business
environment institutions according to the adopted methodology cooperated with
businesses active in rural areas or businesses whose activities were linked to the
agri-food sector. This means that there are already strong connections between the
rural economy and non-public business environment institutions. Therefore, there
is quite a large group of institutions that are experienced in activities supporting
development of agriculture, rural entrepreneurship, and food processing. Thus, an
opportunity exists to use their experience in the current policy, particularly policy
aimed at improving innovativeness and competitiveness of the economy.

The interviews suggest that over 90% of all businesses have both relevant
competencies and human resources understood in quantitative terms that allow
them to carry out further cooperation or even to expand it. Even a portion of
institutions that have not started cooperation with regard to supporting rural
entrepreneurship are capable of starting such cooperation. In the case of those
companies, however, the absence of earlier cooperation with entrepreneurs active
in rural areas resulted from the limited demand.



In practice, there is some opportunity to increase the number of non-public
institutions that could provide counselling services for rural entrepreneurs. A
detailed analysis, however, shows that about 5% of companies experienced in
cooperating with rural entrepreneurs are not capable of expanding their activities
in this area (Figure 1.) based on the current resources.

Figure 1. Competence level and human resources of the studied Business
Environment Institutions with regard to counselling activities for further
development of rural entrepreneurship according to the cooperation to date

100% -
90% -
80% -
70% -
60% -
50% -
40%
30% -
20% -
10% -

% of BEI

enterprises not cooperating so far cooperating enterprises

m Sufficient competences or resources

B Insufficient competences or resources

Source: own calculation on the base of survey data.

However, they do not rule out the possibility of employing additional staff if the
demand for their services gives rise to such a necessity. As of now, these institutions
can be replaced by entities that have not cooperated with entrepreneurs active in
rural areas so far. Over 60% of them declare that they have relevant competencies
and human resources understood in quantitative terms to expand their activities. In
other words, they are ready to provide counselling services to both new business
entities and in the new areas of economic activities.

The studied institutions provided counselling services to businesses in virtually all
major field of economic activity in rural areas, particularly those linked to the agri-
food sector (Figure 2.). The largest group of clients consisted of trade businesses
and businesses providing various services. Among the studied institutions, as
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many as 90% of them provided their services to that sector. The second most
common category of service users consisted of industrial production businesses.
Nearly 80% of the business environment institutions cooperated with that group.
Nevertheless, the BEISs also provided counselling services to enterprises strictly
connected to the agri-food sector. The scale of that cooperation, however, was a
bit smaller. 60% of the institutions collaborated with the food processing sector,
and 41% — with entrepreneurs providing agriculture-related services.

Quite a significant portion of entities classified as business environment
institutions also cooperated with businesses active in the tourism sector (66.7%).
The rations between the scales of cooperation with particular fields of economic
activity, however, to some extent depend on the structure of the rural economy.
The rural economy is dominated by trade enterprises. The number of entities
that work e.g. in transport, on the other hand, is quite small compared to the
previous group. For this reason, the ratios can be deemed satisfactory. They
also demonstrate the broad spectrum of activities undertaken by the non-public
business environment institutions. Therefore, they constitute important potential
that can be used primarily for brokerage in innovation transfer to rural areas.

Figure 2. Provision of counselling services by business environment institutions
to various fields of economic activity in 2014-2015
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The businesses were interested in quite a broad range of counselling services
(Figure 3.). To the largest extent, however, the studied business environment
institutions were involved in establishing enterprises.

Figure 3. Involvement of Business Environment Institutions in provision of
various counselling services
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Source: own calculation on the base of survey data.

Over 93% of those institutions provided such services in the last two years.
Nonetheless, the cooperation also took place in other areas of economic activity.
Over 78%)\ were involved in the preparation of marketing campaigns for enterprises
using their services. Research by the Polish Agency for Enterprise Development
(PARP) shows that the agri-food sector has quite limited access to the services
related to marketing and sales.

The rather wide-ranging cooperation between the studied entities and the enterprises
with regard to marketing can to some extent result from the implementation of the
pilot project in the field of marketing and sales of products for micro- and small
enterprises in the agri-food processing sector under the National Services System
for Small and Medium-sized Enterprises (KSU). Nonetheless, it is impossible to
determine the impact of that project in this study. This is caused by the fact that
the survey focused on institutions providing services to enterprises not only in the
food processing sector but in all fields of economic activity that can be carried out
in rural areas or linked to the agri-food sector.
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The research also shows that about 70% of the entities supported enterprises in
introduction of new products and search for trade partners. The business environ-
ment institutions provided also many other specialist services for businesses. The
services that ought to be named here are primarily investment, financial and tax
counselling services, certification-related services, technological counselling and
counselling in the field of real estate management. Therefore, in rural areas, there
is rather high demand for counselling services provided by non-public business
environment institutions within quite a broad but similarly diverse objective scope.

Thus, it seems rather infeasible that public advisers, 1.e. various public institutions
whose statutes provide for provision of such services, e.g. Agricultural Advice
Centres, universities or research institutes, could provide such a range of services.
Public institutions have rather inflexible internal structures that cannot be quickly
adjusted to the changing market conditions. The decision process with regard to
internal structure reform in public counselling is usually much longer than in the
case of non-public entities.

In order to improve innovativeness of the food processing sector, which is quite
poor, it will be necessary to involve the non-public business environment institutions
in the process. The support provided by those institutions will be indispensable
particularly in the case of micro- and small enterprises, both the newly founded ones
and those that are already active in the sector. The data presented earlier shows that
over 60% of the studied entities have already cooperated with the food processing
sector. On average, each of them provided services to 53 businesses. Some of
those entities, however, provided business-related services that are not associated
with the specific nature of the sector, e.g. introduction of particular technologies.
More in-depth studies show that only 56.7% of the institutions declare that they
have experience related to the specific character of that sector. In other words, they
have human resources with relevant knowledge and qualifications.

The decisive majority of the studied entities, however, is ready to start cooperating
with the food processing sector, even in the areas that are specific for the sector.
These units declare that if such needs arise, they are ready to improve the
qualifications of their existing human resources or employ additional, appropriately
qualified staff. In addition, the survey shows that 73.2% of the entities are ready to
start cooperating for the benefit of small food processing businesses. The studied
institutions do not only focus on larger scale business activity but are also interested
in providing services even to micro-enterprises.



The research shows that the non-public Business Environment Institutions
have a significant potential that can be used to improve the innovativeness
and competitiveness of the agri-food sector and the broadly understood rural
economy. Among the analysed institutions, over 75% have already cooperated
with entrepreneurs active in rural areas or associated with the agri-food sector.
Over 90% of the entities declare that they have relevant qualifications to start such
cooperation. Nonetheless, about 5% of the institutions that have already cooperated
with the agri-food sector and nearly 39% of the entities that have not would need
to improve their qualifications or increase their human resources in order to extent
their activities with the aim to support the development of rural entrepreneurship.

The awareness of the necessity to introduce innovative solutions does not
necessarily result in entrepreneurs taking action to achieve it. A business can have
insufficient human resources that will not be able to find and implement solutions
adequate to the scale and profile of production. The barriers may also include the
amount of the capital that a business will be able to invest to acquire new knowledge
and the entrepreneur’s willingness to take risk. It also seems that some limits to
the improvement in innovativeness can result from the demand-based approach to
innovative solutions, which currently dominates in Poland. This in turn results in a
situation where entrepreneurs are not able to find innovations whose introduction
will be allowed by the structures existing in a business or slight modifications to
those structures.

Whatis important in the light of the above facts is the opportunity to start cooperating
with the broadly understood business environment. Such cooperation can result in
measurable benefits both on the large scale, i.e. at the level of the entire economy,
and on the level of individual enterprises and business environment organisations.
According to the Oslo Manual (Ministry of Science and Higher Education,
2008), the following types of partner institutions are listed among the business
environment organisations in the activities in the field of innovation:

e other enterprises in the same group of businesses,
suppliers of equipment, materials, components and software,
clients,
competitors and other enterprises active in the same field,
consulting businesses (consultants), commercial laboratories, private
research and development institutions,
scientific facilities of the Polish Academy of Sciences,
e research institutes,

10



e foreign public research and development institutions,
e universities.

Therefore, business environment institutions that support innovation in business
include institutions of the public, private and the non-governmental sector with
which an enterprise may cooperate to obtain information on the availability
of new solutions, requirements for acquisition of such solutions and benefits
from the introduction and the process of adaptation and application of these
innovations in a business.

As a consequence, such cooperation should result in the reduction in unit cost
of implementation. Such contact leads to actual benefit for the environment. In
the case of public sector units it is the opportunity to collect information on the
demand for innovative solutions, which can result in gradual transition from the
supply-based to the demand-based model of innovation development. In the case
of private sector institutions these are measurable financial benefits resulting
from the sales of solutions held by the entities or brokerage in innovation transfer.

The non-public business environment institutions may therefore act as
intermediaries between the public sector and businesses, particularly if certain
factor, e.g. the size of an enterprise and its capital, restrict direct contact.
However, they have to start cooperating with other elements of the environment
they belong to.

In the studied business environment, there is quite wide-ranging cooperation
between institutions in various sectors (Figure 4.), i.e. the public, the private,
and the non-governmental sector. Nonetheless, most, i.e. 92.3%, of the analysed
institutions cooperate with the local government. This cooperation results e.g.
from the scope of the services they provide. These institutions are most involved
in activities related to foundation of a company, which is a process where a local
government (commune) plays an important role.

Over 84% of the entities also cooperated with research units, and over 82% - with
other non-public institutions. The fewest studied units were engaged in cooperation
with Agricultural Advice Centres (27.8%). This means that in most cases they are
not forced to take advantage of the skills of employees working at such centres, but
they are ready to start such cooperation if necessary.
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Figure 4. Involvement of non-public Business Environment Institutions in
mutual cooperation and contact with public institutions
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To sum up, many public, private and non-governmental organisations are classified
as business environment institutions. Provision of a relevant level of services —
adjusted to the entrepreneur’s requirements — requires cooperation within that
sector. The studied institutions do quite well in such environment. Wide-ranging
cooperation with research units and local government, on the other hand, proves
that they already act as intermediaries in the transfer of knowledge to enterprises
and in contact with the public administration.

The policy should aim at reinforcing the sector and avoid solutions that could
eliminate them from the market. An attempt at replacing them could slow down
the process of improvement in innovativeness of the economy, which even now is
quite slow. The information obtained in the course of the study also shows that in
order to ensure the relevant scope and quality of services, they are even willing to
cooperate with their competitors.
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Conclusions

The research shows that the non-public Business Environment Institutions
have a significant potential that can be utilised to improve innovativeness and
competitiveness of both broadly understood rural economy and the agri-food sector
(particularly with regard to the development of small processing and direct sales
of agri-food products). Among the non-public business environment institutions
selected for the study, a relatively large portion of them are large entities with
adequate number of employees, strong position on the market, i.e. funded from
diversified funding, and usually several years of experience in their operations.

Among the analysed institutions, over 75% have already cooperated with
entrepreneurs active in rural areas and/or associated with the agri-food sector.
Over 90% of the entities declare that they have relevant qualifications to start such
cooperation. Nonetheless, about 5% of the institutions that have already cooperated
with the agri-food sector and nearly 39% entities that have not would need to
improve their qualifications or increase their human resources in order to extent
their activities with the aim to support the development of rural entrepreneurship.

The analysis of the population of users of services offered by the nBEIs has shown
that they have a favourable opinion on cooperation with entities in the business
environment. Nearly 83% of representatives of the businesses (service users) util-
ising support provided by the nBEIs rated such cooperation very good (i.e. gave
it the highest rating in a five point scale). In the studied group, the cooperation
involved primarily training (24% of responses), establishing a business (20%), ob-
taining subsidies for development (15% of the respondents have pointed to such a
form of cooperation). An important form of nBEI activity was business incubator
support, which involved e.g. preferential conditions of rental or free rental of a
premises and equipment, support in the field of human resources, accounting and
administration — such a form of support was declared by 14% of the studied enti-
ties. The good ratings for nBEI functioning from their service users are reflected
in the trust in such units among the people who had an opportunity to cooperate
with such units. More than a half of them declare that they will address nBEIs to
undertake cooperation.

The non-public business environment institutions, on the other hand, have pointed
to various barriers to cooperation with users of their services. They included fi-

nancial barrier to their own activities that limited the scale of their operations and
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the offer for entrepreneurs. An important barrier to proper recognition of needs
and opportunities for counselling as part of services for clients is inaccessibility of
relevant staft or lack of knowledge on the specific character of the sector where
businesses or persons intending to launch a business are active.

The measures aimed at overcoming the above mentioned barriers indicated by the
nBEI representatives included primarily participation in specialist training and coop-
eration with other entities active in the market for the purpose of knowledge transfer
and exchange of experience. In another case, the nBEIs started temporary or perma-
nent cooperation with specialists in specific sectors. The representatives of the nBEIs
also pointed to problems with spreading information on their activities among the
potential clients. They intensified their marketing campaigns in order to improve the
situation and spread knowledge on their operations among open training sessions and
workshops for rural population. In general, according to the respondents, the devel-
opment of nBEIs and the improvement of the conditions of their functioning depends
largely on the opportunities for cooperation (networking) between such entities in
order to transfer knowledge and experience but also on the availability of information
on their activities among rural population and the opportunities for staff to improve
their qualifications through participation of specialist courses.

An important sector of the national economy and the rural economy is the food
processing sector. Its importance results primarily from the positive and increasing
foreign trade balance. Unfortunately, that sector is poorly innovative. According to
some economists, this partially results from the specific nature of the sector, which
determines its reluctance to adopt innovation. Nonetheless, its competitiveness,
particularly on the international market, largely depends on the low cost of labour.
It should be therefore expected that the competitiveness will decline in quite a near
future. Hence, introduction of innovative solutions should already be a priority
under the current policy.

Non-public business environment institutions have an important role to play in the
process. This role boils down to the brokerage in the innovation transfer, particu-
larly if its beneficiaries will be micro- and small enterprises that could face diffi-
culties in establishing direct contact with research units. Nevertheless, the increase
in involvement of non-public business environment institutions in this area will
require primarily more adequately qualified human resources. Only 56.7% of the
studied entities have relevant competencies. Apart from the acceleration of the in-
novation transfer process, the effects will also include growth in business-to-busi-
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ness services. The definite majority of the institutions declare that their readiness
to extend their activities in this regard. This is confirmed by the fact that over
73% of the studied institutions is ready to become involved in the development
of a small food processing business despite the absence of human resources of
adequate quantity and quality. The development of small processing sector might
also lead to an increase in the demand for general business services that could be
provided by the analysed institutions.
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MULTIFUNCTIONAL RURAL DEVELOPMENT AND GRAPE-
WINE SECTOR ORGANIZATIONAL STRUCTURES

Albena Miteva', Ivan Kanchev’

Abstract

There is a great variety of business units that produce grapes and wine, as there
are farmers with holdings ranging from a few decars to several tens of thousands
of decars of vineyards amongst the grape growers. Most numerous are the small
producers who provide their grapes for processing or process it for their own
consumption.

Still limited number is the farms that have built their own cellars and suitable fa-
cilities for rural and other tourism. By diversifying their activities horizontally and
vertically and by processing the agricultural product, they still do not generate suf-
ficient incomes to modernize production activities and to introduce innovations.

The aim of the article is to make a review of the development of organizational
Structures in the grape-wine sector and on this basis to draw up guidelines for
their development as well as the integration links between them which help the
establishment of multifunctional rural regions.

Key words: multifunctional rural regions, organizational structures, grape-vine
sector, integration links

Introduction

Vine-growing is one of the sectors of agriculture for which the problems of man-
agement of production, marketing and sustainable development have a specif-
ic manifestation. A prerequisite for the latter are the peculiarities of viticulture
and the production and trade with wine and other products of grape processing
(Doitchinova, et al., 2005; Doitchinova, et al., 2009).
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The aim of the article is to make a review of the development of organizational
structures in the grape-wine sector and on this basis to draw up guidelines for
their development as well as the integration links between them which help the
establishment of multifunctional rural regions.

Material and methods

The methodology includes an assessment of the existing organizational structure
of sector Viticulture. The aim is to reveal farmers in the form of farms special-
izing in the production of grapes as well as those who have a closed production
cycle and produce their own wine brands in their cellars. The indicators for the
vine farms are their number and the area of their vineyards, measured in thou-
sands of decares.

The assessment of these indicators is established in the development of the age
and variety structure for the last reporting year. These indicators were also ana-
lysed by planning regions, and the dynamics of the production of white and red
varieties of grapes was established, which allows to prove the leading position
in the structure of vine plantations of the individual vine varieties and varieties.

Indicators are used to assess the production structure of integrated economic
units that have their own vineyards and wineries for industrial production. The
aim is to identify wine producers who have a registered geographical origin and
have a specialized variety for the production of wines of designated origin and
their own brands.

Object of the methodology are the indicators for evaluation of organic production
of grapes, in particular regions, companies, the size of the areas and the variety
structure.

Farms are considered according to their ownership of natural and legal persons -
cooperatives and commercial companies. The distribution of farms depends on the
realization of the production of grape varieties and its purpose. The methodologi-
cal approach for analysing and assessing wine production includes indicators and
criteria for the capacity of the sector’s production facilities, types of white, red, bio
and ros€ wines, including newly built vertically integrated wine business units that
are organized as cluster trade associations for wine tasting, for wine tourism and in
some cases offering trade and hotel services.
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The statistical information used for this analysis is provided by the National Sta-
tistic Institute, the National Crape-Wine Union and Agro-statistics of Ministry of
Agriculture and Food.

The survey is chosen as the main method of micro-level research - vineyard /
enterprise. The coverage of the differences in the type of production - open or
closed, the way of supply of raw materials, labour resources, the specifics of the
functioning, was achieved by including specialized boxes with questions related
only to the respective type of production. Most of the questions are open-ended,
or they are a combination of choosing a response option and an opportunity to
freely specify or explain this answer.

Structurally, the questionnaire includes issues that characterize economic sustain-
ability, social development, environmental protection, and the level of institutional
relations. The farm is represented by its production specialization, size, organiza-
tional status and the different combinations of ownership of the used production
factors. The different agricultural activities, their importance for the farm, the level
of intensity of the agricultural production, etc. are also characterized. The com-
bination of these features determines the unequal opportunities for developing a
variety of activities that can be interpreted as potential development factors.

The survey on farm/enterprise level aims to collect information on the characteris-
tics of the production specialization, the size and the results of the business activi-
ties of the farms, the personal characteristics of their owners and their intentions to
adapt to the conditions of the Common Agricultural Policy.

Results and Discussions

Growing grapes and winemaking is a serious resource in the Bulgarian economy and
an important prerequisite for the development of other sectors. In Bulgaria there are 28
thousand vine-growers farmers, the wine cellars are over 270, according to the data of
the Executive Agency for Viticulture and Wine (EAVW), most of the cellars are new
or renewed. Most of them have a small and medium capacity of production - between
20 and 50,000 bottles of wine. Wine production is spread around the country. Over
30 grape varieties grown in our country are the reason for the very good flavour qual-
ities that distinguish our wines and make them popular: Cabernet, Riesling, Aligote,
Tamianka, Chardonnay, Misket Ottonel, Misket, Mavrud, Dimyat, Gamza and so on
(Dimitrov, et al., 2017; Apostolov, et al., 2012; Borisov et al., 2012).
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According to the latest published data of the Agro-statistics Department at the
Ministry of Agriculture and Food, the number of vine farms in Bulgaria in 2013
is 51 606 holdings with area of the cultivated vines totalling 456,35 thousand of
decares. There is a drastic decrease in the number of specialized viticulture farms
compared to the published by Agro statistic in June 2010 - 147883 number of
holdings with an area of vineyards cultivated by them reaching 597.00 thousand
of decares. According to Eurostat, the number of vine farms in Bulgaria in 2015
continues to decrease and reaches 45 179, while the area of vineyards grows and
reaches 599, 91 thousand of decares, with the average size of one farm increasing
to 13 decares. These data are an evidence of the enlarged concentration in the sec-
tor and increased production capacity.

The data on the holdings breakdown by size of areas for 2009 and 2015 show
that the relative share of holdings with size under 0.1 ha (51.8%) growing vines
in 2009 was the highest, while in 2015 there is a positive tendency for con-
solidation of the family vineyards - 43.7% of all farms are with size between
0.1 and 0.5 ha., followed by those with size between 0.1 and 0.2 ha (25.8%).
Despite this tendency, the small size of ownership of this group of farmers
determines them not as business-oriented, but as self-sufficient farm with its
production. The data show that the role of small vine farms continues to decline
as these two groups of farms manage 22.2% of the land under vines in 2009,
while in 2015 this share is reduced to 8.55%, which proves the fact that they
only supplement their income with the grape raw material they produce.

Most areas under vineyards in both periods are concentrated in farms over 10 hect-
ares. Their number - from 614 in 2009 totals 1073 in 2015, and the areas under
vines on these farms are increasing from 50.1% of all areas under vines in 2009 to
64.7% in 2015 while maintaining the areas under vines during this period. The av-
erage size of these farms is declining, probably as a result of the separation of some
of them as independent companies. In practice, these are agricultural cooperatives
and commercial companies owning large own plots of land under vines, which are
structurally important for the sector.

From the made analysis it follows that, in terms of organizational structure, the
sector is characterized by a small-scale model of ownership of vineyards. Never-
theless, 64.7% of the occupied areas with vines are cultivated by 1.073 economic
units, which have significant wine-growing potential.

The data also show that the majority of farms have been in operation for over 20 years,
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most of them were created after the establishment of the first land division plans in
1994 and 1995. Their over 20 years of functioning shows that the cultivation of vine-
yards is a strategy for the development of their business in the future as well.

The distribution of farms and areas under grape vines according to their use is
shown in Table 1.

Table 1. Distribution of farms and areas under grape vines according to their use

. . Relative share of Relative share of the
Holdings, | Areas with
Type of grape number vines (ha) farms from all area of all areas under
holdings (%) vines (%)

Grapes for quality 38,124 35,889 258 59.7
wines, 2009
Grapes for quality 18,540 36,702 41.03 61.2
wines, 2015
Grapes for other wines,
2009 77,396 20,245 52.3 33.7
gg;‘g“ for other wines, 28,696 23,038 63.5 384

Source: Ministry of Agriculture, Agro-statistics, Eurostat.

Around 38,000 farms (25,8% of all farms) grow grapes intended for the produc-
tion of quality wines, located just over a quarter of the areas occupied with wine
vineyards. There is a positive tendency to increase the relative share of farms and
areas with quality wines /wines with protected designation of origin (PDO) and
wines with a protected geographical indication (PGI) - with a concentration of
37.5% of the areas. This allows these farms to generate higher revenues and to be
more sustainable in their development. The low purchasing power of the popula-
tion, the large share of vineyard farms owned by physical persons, are the reason
for the increase of the relative share of farms and the areas under vines for produc-
tion of other wines (non-quality).

The tendency to specialize and produce a larger quantity of quality wines is en-
hanced by increasing the size of the farms, and is most pronounced in farms over
10 hectares. Of these, 352 farms (14.8%) produce wines with PDO on 8.43% of
the areas dedicated to this type of wine. 452 farms (27.9%) offer wines with PGIs
and their vineyards are located on 55.5% of vineyard areas designated for such
purposes. Most of the farms are concentrated in the Southeast Region and South
Central Region. In other regions, areas with wine grapes for the production of
quality wines are of negligible size (Dimitrova et al., 2013).
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It can be concluded that in the sector there is a strong polarization of the size and
production structure of the farms, which has decreased slightly in recent years.
In 2009, small farms with little or no market orientation prevail. They are owned
by physical persons and have little potential for investing. This trend after 2015
is overcome when the number of farms per individuals decreases by 340% and
their average size increases considerably.

It can be summarized that there are two types of holdings that have the potential
to develop sustainably and to generate sufficient financial revenue. One type are
the large holdings with size over 10 hectares, mainly owned by legal entities (co-
operatives, commercial companies, wine producers and some big traders), which
have a strong potential for realization of an independent successful business and
an opportunity to achieve and maintain stable market positions. The most signifi-
cant impact on income increase and the improvement of the social situation of the
residents of the regions have the cooperatives and the firms that have diversified
their activities establishing their own enterprises and creating new own vineyards
(Kirechev, 2012).

The second type of farms are the medium sized farms with the size of the cultivat-
ed vineyards of 1 to 10 ha, the owners of which are mostly individuals, sole traders
and others. For them, the smaller size of ownership implies that they should be
considered as grape vendors for processing plants due to their lower resource and
capacity opportunities. These farms have relatively high flexibility due to their
smaller size, but also lower financial and production capacity. This is the main
reason why their investment activity is more important for their sustainability and
accelerated development.

There are a variety of organizational forms processing grapes, ranging from in-
dependent wine cellars to complex formations, with a closed cycle from grape
and wine production until its final realization in their own trading network.
Generally speaking, the differences between the different models of economic
units are the presence or absence of their own vineyards, which closes the en-
tire chain land-grape-wine-consumption of processed grape products.

Most widespread is the winery, which does not have its own vineyards, its own
commercial network and does not carry out independent commercial activities,
but only produces wine. The main problem with them is the realization of the
produced final products, as they do not have their own distribution and realization
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network for the wine. In recent years, some of these enterprises have large quan-
tities of obsolete production, which forces them to implement a strategy aimed at
producing small series of high-quality wine.

The second type is the wine-producing cooperatives, which produce grapes and
wine, have limited commercial activity and do not offer additional support ac-
tivities. In organizations of this type, the members have their own vineyards and
annually provide their grapes to the cooperative. In the process of growing the
vineyards, the plant protection and other mechanized practices are carried out by
the specialized mechanized unit of the cooperative. In this way, the production
process is constantly controlled by cooperative specialists, although the vineyards
are owned by the grape growers who are members of the cooperative. The frag-
mentation of plantations and the small size of their farms are the cause of lower
labour productivity and higher production costs for the treatment of vineyards in
these farms.

Similar is the characteristic of the third type structures - wine-producing firms
that produce grapes and wine but do not carry out independent business activi-
ties and additional side activities. In these organizations mechanized treatments
throughout the production cycle are carried out with modern high-performance
agricultural machinery. Their cellars meet all modern technological, ecological
and hygienic requirements and some of them also develop wine tourism. From
the grape residues after fermentation are produced tartaric acid, natural dyes and
tannins, grape seed oils for the food and cosmetics industry. This way the final
residues from the production process are used, which contributes to the protec-
tion of the environment.

The fourth type of organizational structures is the wine-growing complexes where
not only grapes and wine are produced, but there are also commercial structures
for realization of the production as well as for offering additional activities. In
them, the quality of the grape raw material is controlled, a preliminary biological
analysis is obligatory performed. Selected picking is applied, necessarily in boxes
that preserve the integrity of the grapes during harvesting and transport. The main
reference points in the production technology that determine the boutique charac-
ter of the cellar are:

e selection of the raw material based on its grading by high technology meth-

odology;
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e manually selecting grape harvest in specially designed containers, which guar-
antees the mechanical integrity of the grapes and their microbiological purity;

e re-selection of the raw material when it enters for processing by manual
dumping from the plastic crates into the hopper of the grape harvester;

e controlled fermentation achieved through the use of own, specially selected
strain of yeast;

e formation of young wines in underground air-conditioned premises with opti-
mal oxidation-reduction potential in new baric type oak barrels or in stainless
steel vessels depending on the style of wine.

Tasting halls and hotel complexes are next to the cellars. For these companies,
some of the production is sold in major retail chains or different quantities are
exported to the European market.

The strategy of vertically integrated companies is aimed at creating high qual-
ity red and white wines, which are also winners of national and international
competitions. The majority of vineyards of these companies are certified for the
production of organic grapes and are located in suitable sloping areas and soil
types. Wines are produced from selected white and red varieties in limited series.
The strategy of some of these companies is aimed at providing wine tourism and
creating conditions for its combination with other types of tourism. For this pur-
pose, permanent relations with tour operators are established.

On the basis of the analysis of the distribution, the characteristics and the prob-
lems of winery enterprises, the following conclusions can be drawn:

e There are different forms of organization of grape and wine production and
the realization of wine, which have a significant impact on rural development.

e The most significant impact for income increase and improvement of the so-
cial situation of the inhabitants of the regions has the co-operative forms as
well as the enterprises which diversified their activities and that have created
their own new vine plantations.

e Only newly built wineries and especially those who have introduced techno-
logical lines for deep processing of residues from the main grape and wine
production, have a significant contribution to environmental protection.

e Wineries that buy the produce have no long-lasting relationship with local
grape growers and often buy raw materials from other regions.

e All surveyed cellars have problems with the realization of the production. De-
pending on their assortment structure, these problems are more pronounced in
those producing relatively younger wines and of lower price groups.
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Guidelines for the development of organizational structures in the wine sector

On the basis of the conclusions from the analysis of the organizational restructur-
ing of the vineyard farms, some basic guidelines and proposals for their develop-
ment can be proposed. In the wine-growing areas vines are drown in holdings with
different specialization, with the largest share being held by holdings of physical
persons. All family grape-producing holdings have registered as agricultural pro-
ducers and for single area payments, i.e. operate as market and semi-subsistence
farms. Surveys show that farms registered with the National Vine and Wine Cham-
ber are fewer than half of the farms registered as agricultural producers. Still less
(about 26%) are the declared grape growers with the Executive Agency for Vine
and Wine. Most of these farms are also registered under the Commerce Act.

The reason for the large differences between the three types of registrations is the
accepted parameters for the lower limit and the size of the vineyard plantations of
holdings of physical and legal persons as well as the insufficient awareness of the
producers about the opportunities that their registration as wine-growing farms of-
fers. Another main reason is the insufficient impact of the measures of the current
Common Agricultural Policy in terms of increasing the incomes of vine growers.
In order to improve current practice in this area, it is necessary to align the criteria
and indicators on which farms are registered and the incentives which, through
CAP subsidies, affect producers. In this respect, it is also necessary to revise the
requirements for the economic size of a holding (which is at least one economic
unit or 14 decares of a vineyard); the size of the arable land (which is at least 10
decares or 5 decares of permanent crops); as well as the requirements for legal en-
tities (who must have received at least 50% of their total income for the previous
year from agricultural activity and services).

In order to increase the quality of the carried out activities and to reduce the con-
stant costs of operation and maintenance of the technical facilities, it is necessary
further to reduce the used external services, which are currently applied by grape
producers. The structure of the services used by types shows that mostly grape
growers use commercial services - for the realization of the production and the
supply of materials, as well as for plant protection measures. This practice helps
them to speed up the organization of their own joint maintenance service activi-
ties, mainly through participation in producer associations.
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A characteristic feature of the viticulture sector is its seasonality in the use of
labour force and technical means. A specificity that derives from the biological
characteristics of the vine and the agro-technical process. This is the main reason
why in the vineyard farms is used constantly mainly the work of family members
and the number of temporary workers is changed by seasons depending on the
size of the production activity and the specialization of the organizational forma-
tion. In addition, in the majority of the regions predominate the hired workers
with age structure between 51 and 65. These circumstances call for the creation
by these manufacturers of additional and accompanying activities to increase the
relative share of permanent workers and require additional staff training.

Based on the analysis of the distribution, characteristics and problems of the
wine-producing enterprises, basic guidelines for their organizational strengthening
and sustainable development can be formulated. In addition, the existing forms of
organization of wine production and trade have a direct impact on the development
of the rural areas in which they are localized.

Generally speaking, the differences between the different models of surveyed
wine-producing enterprises include a variety of production units along the chain
from the production of raw material to the final product. The largest distribution
in the surveyed regions has the organizational structural units with main activity
of production and processing of raw materials and wine trade. Some of these en-
terprises do not have their own vineyards and buy the raw material from vineyard
farms of individuals and of legal entities. The main problem is the realization of
their finished production. In order to overcome this weakness, it is necessary for
them to set in their strategies an accelerated construction of their own distribu-
tion networks to sell their finished products, including the available quantities of
obsolete production. These businesses also have potential for buying land and
creating their own vineyards. This will help to overcome their current insecurity
in securing the necessary quantities of quality grapes for the production of wines
with established company origin and brand.

Another important direction for overcoming the existing difficulties with the
supply of quality raw material is the possibility of creating contractual associ-
ations with the grape growers or their organizations. This is a prerequisite for
building a stable relationship with interested grape growers and creating new
wine brands that are unknown to manufacturers so far.
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The most significant impact on raising income and improving the social situation
of the inhabitants of the regions is executed by the cooperative and vertically
integrated forms of organization of wine production. Grape producer members
of these businesses have a high motivation of independent grape growers. Their
raw material is of controlled quality and is obtained by applying modern techno-
logical solutions and from cultivated crops with certified seedlings.

A progressive form of organization of a wine-making enterprise is the wineries
with a closed production cycle. These organizational structures have important
advantages as they produce self-contained raw material production of controlled
quality. Their high interest in the production of quality grapes is created by moti-
vated entrepreneurs to introduce new technological solutions for the production
of wine and especially wines from the high priced groups with their own brand
and specific taste qualities.

Biggest part of these wine-producing enterprises diversify their main activity by
creating other complementary activities such as organizing hotel and restaurant ac-
tivities, providing wine tastings combined with wine tourism and participating in
wine roads in the form of specialized tourist destinations (Michelloni et al., 2007;
Wargenau, et al., 2006; Boudzine-Chameeva, 2011).

Closed production cycle wineries implement new technological solutions relat-
ed to the deep processing of residual products from the main production process.
The improvement of the activities of these structures is related to the provision of
financial opportunities for the purchase of own land and the gradual restriction of
the lease of land by other owners.

A problem for the development of integrated organizational structures is also
the provision of a skilled labour force for viticulture and the provision of highly
qualified wine production specialists.

The main directions for the development of these wineries is the development of
strategic programs that provide for their inclusion in various cluster formations
through the absorption of additional activities and tourist destinations, such as
spas with wine in healthy programs using the products of wine making.

One of the possibilities to overcome a number of problems of the producers of
grapes and wine in the wine-growing regions is the establishment of producer
organizations. They are a particularly suitable form of association for small grape
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growers and winemakers who do not have their own vineyards or are owners of
small vines.

Producer organizations play an important role in stabilizing the production of
grape raw material and for improving the market positions of producers. The
uniting of farmers makes it possible to realize the classical advantages of con-
solidated production and supply. In this case, this means producing and deliver-
ing larger quantities of grapes of one type and variety, achieving a better market
price, reducing production costs and improving the quality of production. Last
but not least, these organizations create opportunities for higher revenues from
the realization of the products produced by their members, which can hardly
be achieved by the individual producer. The inclusion in the organization of
producers economic operators with the object of producing and trading in wine
creates the opportunity to use a number of advantages of vertical economic
integration along the “land - final product” chain.

Although there are more than 25 years of opportunity to set up producer organi-
zations, a limited number of such structures still operate in our country. The legal
framework allows the producer organization to be set up to produce one or more
products. The priority of the activity of the grape producer organizations is un-
doubtedly the collection of the production produced by the members and its supply
on the market. At the same time, it should focus on developing rules for manufac-
turing and improving the production process, providing technical assistance to its
members in the process of further manipulation of sorting and storing their produc-
tion. Producer organizations, for their part, have the right to join associations that
are responsible for the implementation of a common for all operational programs
and a fund. Especially important are they for small family grape growers.

Another opportunity to unite wine grape growers is the cluster. The creation of
clusters in the national economy for the time being is an initial phase process. The
initiative objectively belongs to the business (private companies) and the state sup-
ports them indirectly or through funds under the operational programs. It is also a
prerequisite for the cluster to have a leader, a company to unite smaller businesses
and a sceptical minded business (Ditter, 2005; Bowen, 2010; Bruwer, 2010; Stam-
ov et al., 2010; Neshkov, 2009; Hall, 2000).

In Bulgaria, it is also proposed to create such networks that cover all structures
working on the creation of eight proposed wine roads. Leader in this case may be
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the Regional Chamber of Viticulture and Wine Trakia, which is also the initiator
of the development of several projects, which in practice lead to the creation of a
cluster formation. Moreover, three clusters - “The Way of Orpheus”, “The Way
of Dionysius”, “The Thracian Elector” are already registered in the territory of
the South Central Planning Region. The organizer and the contact person of the
first two is the chairman of the Thrace Chamber of Vine and Wine.

The “Wine Roads” tourist project is national and includes mapping of eight key
routes, which follow the old wine roads that have crossed the territory of pres-
ent-day Bulgaria since ancient times. The idea is for specialized tours to be adver-
tised in foreign markets and offered by local tour operators. Wine tours include
visits to ancient churches and monasteries, nature reserves, Renaissance towns and
ethnographic settlements, as well as some of our more attractive balneal and spa
centres. And everywhere guests can taste local varieties of wine in wine cellars and
chateaux. The advantages of Bulgaria are the cultural and historical heritage, the
geographical location, the wine culture and others. This allows the achievement
of sustainable multifunctional development of rural areas (Dimitrov et al., 2016;
Yancheva 2014).

The advantages of such a cluster are related not only to a good variety of vines,
but also to developed mountain, cultural, spa, rural tourism, especially in the
northern and eastern Rhodope and Srednogorie. The region is also characterized
by the development of a considerable number of relatively small wineries, pro-
ducing a wide range of quality wines with controlled and guaranteed origin. In
practice, they have a strong potential to create added value for quality wines by
offering them directly at the place of production. Last but not least, the growing
number of foreign tourists in Bulgaria, especially from neighbouring countries,
is also the reason for such a cluster.

The “Road of Wine” cluster includes several municipalities and the branch of the
National Vine and Wine Chamber in Plovdiv.

Another interesting union is the Danube Wine Destinations, established under a
project by OP “Cross-border Cooperation Romania - Bulgaria 2007-2013”. This
project aims to create and develop a common wine tourism product between the
two countries, to popularize the area’s attractions and to increase the number
of tourists. The joint product of wine tourism will allow emphasizing the
identity of the region and strengthening the links between cross-border branch
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organizations, local authorities, businesses and non-governmental organizations.
Unfortunately, this project has not been developed since its creation.

The owners of wine-producing farms and wineries with a wine-tourism
orientation actually organize and offer information services, wine tasting,
animation, catering, lodging and more. Currently, however, their approach is
individual and they do not coordinate their efforts to assemble a comprehensive
picture of the offer of wine tourism opportunities in Bulgaria.

The organization and offering of wine tours in Bulgaria by tour operators and
tour guides are present rather as an assortment in their activities than as a main
product line. The reasons are based on the still unformed trade policy of the wine
cellars and the small segment of the wine tourism fans in Bulgaria.

Conclusions

There is a great variety of business units that produce grapes and wine, as there
are farmers with holdings ranging from a few decars to several tens of thousands
of decars of vineyards amongst the grape growers. Most numerous are the small
producers who provide their grapes for processing or process it for their own
consumption.

Still limited number is the farms that have built their own cellars and suitable
facilities for rural and other tourism. By diversifying their activities horizon-
tally and vertically and by processing the agricultural product, they still do not
generate sufficient incomes to modernize production activities and to introduce
innovations.

In the processing sector, prevail the number of companies that buy production
from numerous agricultural farms, and in recent years the importance of proces-
sors that create their own vineyards is growing. In this way, they create the nec-
essary prerequisites for changing their production wine list towards high quality
wines from a declared and controlled geographical area or micro-region.

Successful implementation of the strategy for the development of the wine sector
requires strengthening and sustainable development of the organizational struc-
tures and the integration between them which helps the establishment of multi-
functional rural regions.
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ECONOMIC ASPECTS OF CATTLE FATTENING PRODUCTION
IN LOWLAND REGION OF THE REPUBLIC OF SERBIA!

Aleksandar Miljatovié®, Veljko Vukoje’

Abstract

This paper examinees economic, production and organizational aspects of cattle
fattening production. The aim of the paper is to determine and evaluate profit-
ability level of cattle fattening production. This is being examined throw the de-
termination of the justification of investment in raising a modern fattening farm
in domestic conditions. The results of the survey indicate that investment in rising
a modern fattening farm is payable after 8 years and 350 days, which can be
considered as an acceptable period of time for this kind of production. Internal
rate of return is relatively high (13.25%) and it is much higher than average level
of current interest rates. The cost prices of the cattle from own production (200.0
RSD/kg) is significantly lower than the cost price of the bull's from import (218.9
RSD/kg). Sensitive analysis shows that the cattle from own production can sustain
significant increase of material costs (up to 49%), i.e. decrease of market prices of
final products (up to 32%).

Key words: cattle fattening, justification of investment, cost price, profitability.

Introduction

Livestock production is of great importance for the agriculture of a country, not
only because of the main products that represent basic foods for human consump-
tion (milk, meat, eggs, etc.), but also because of the manure that is important for
quality rising of agricultural land. Animal husbandry in the Republic of Serbia
(RS) is not at a satisfactory level, especially considering the real potentials, that
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is, the respectable natural and other resources that domestic agriculture has. Kati¢
et al. (2007), Novkovi¢ et al. (2009), Aleksi¢ et al. (2009), Petrovi¢ et al. (2013)
point to this problem, emphasizing that there has been a significant reduction in
the number of cattle in the past period, which was particularly pronounced at the
beginning of this century.

In 2016, livestock breeding accounted for 33.4% of the total value of agricultural
production in the RS, which 1s 5.1% less than in 2015, but 1.8% more than in 2010
(Statistical Yearbook, 2011, 2016, 2017). Agricultural underdeveloped countries
are characterized by less than 35% of livestock participation in total agricultural
production (Petrovi¢ et al., 2011). It is clear that, according to this criterion, Ser-
bia does not belong to agriculturally developed countries and that efforts should
be made to raise livestock breeding to a much higher level. Observing the value
structure of livestock production in the RS, the largest share in 2017 was in the pro-
duction of pork - 49.39%, followed by the production of cow’s milk with 25.35%
and the production of beef with 8.53% (Calculation of the author based on data of
the Statistical Office of the RS).

Cattle production (cow’s milk and beef production), after pig-breeding, has the
largest share in the total value of livestock production. However, Arsic¢ et al. (2012)
indicate a steady decline in beef production in the last two decades in the Republic
of Serbia. The reasons for which farmers are reluctant to take on cattle produc-
tion are numerous, and above all, they point out relatively modest and uncertain
earnings, slow turnover of capital, unstable prices of final products, high initial
mvestments, etc.

The total number of cattle in fattening, that is, the production of beef in the RS,
has seen a significant decline in the last decade. Also, the consumption of beef in
Serbia has a tendency to decrease, although it is already among the lowest in Eu-
rope with about 3 kg per capita (Bulletin of the RS Chamber of Commerce, 2017).
The export of beef from the RS is very modest, incomparable with the 80s of the
last century. The approved quotas for beef exports under preferential conditions to
EU countries are far from being fulfilled. There are other very important markets
where we could place quality beef on favourable terms, but domestic production is
very modest and there are no such market surpluses.

In the upcoming period, the world population’s demand for quality beef is expect-
ed to grow. Hocquette and Chatelliert (2011) consider that the consumption of beef
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in 2025 will increase substantially, primarily in China (by 45%), Brazil (by 23%)
and Japan (by 22%).

There 1s, therefore, a large market area and good natural preconditions for increasing
the production of quality beef meat in Serbia. The question arises: “Can this produc-
tion be economically viable in domestic business conditions?”” Finding the answer to
this question is the essence and main goal of research in this paper. In order to carry
out a reliable estimate of the cost-effectiveness of cattle breeding, the research should
include the production, organizational and economic aspects of this production. The
paper primarily considers the justification of raising a modern farm for fattening cattle
on a farm that is already engaged in crop production, whereby food is mostly supplied
from its own production, and most of the cattle are imported.

Material and method

The material basis of the research are data primarily obtained from a specific farm
from the Central Banat district, which is already engaged in crop production, and
is planning to expand its activity with cattle fattening in the following period. Also,
data from numerous literary sources published by domestic and foreign authors, as
well as official data of the Republic Statistical Office (RSO), the newsletters of the
RS Chamber of Commerce, the Ministries of the RS and the provincial secretariats
of the Autonomous Province of Vojvodina (APV), were used.

Research in this paper is primarily of economic character. However, in order to
be able to perform a quality analysis of costs and economic results, it is necessary
to consider numerous production, organizational and technological data that are
characteristic of the observed production (consumption of basic and auxiliary
materials, labour, energy, then organization of work processes on the farm, meal
structure, daily increment of individual categories of livestock, etc.).

The paper uses the classic methodology for developing an investment plan, where,
due to space constraints, only the most important tables and summarized reviews
are shown in the text. Firstly, on the basis of an analysis of the beef market, the pos-
sibilities of placing this product are examined and then the production costs and
revenues, in the individual years for which the projection is made, are determined.
To assess the cost-effectiveness of the investment, the basic dynamic methods (net
present value of the investment and the internal rate of return) and static methods
(indicators of economy and accumulation of production) are used.
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An analysis of the current cost-effectiveness of cattle fattening production is pri-
marily based on analytical calculations of the primary costs and results for indi-
vidual categories of livestock in fattening. Finally, the method of sensitive analysis
considers the movement of the achieved result in relation to the change in the mar-
ket prices of basic raw materials and final products. The paper also uses appropri-
ate methods of quantitative business analysis, primarily the method of comparing
the results in a perennial period, or comparison with generally accepted norms.
All calculations are based on real market prices of inputs and products from 2018.

Organizational and technological features of cattle fattening production

Cattle fattening represents organized production of beef meat, which has been
gaining importance in recent times. The main reason for the presence increase
of cattle fattening is the increased demand for top-quality meat. A good result in
beef fattening can be achieved if the planned volume of production has sufficient
quantity of high quality concentrated foods. Rationally organized feeding of cattle
in fattening involves the preparation of meals based on norms or recommenda-
tions according to needs for certain nutrients. Depending on the relationship be-
tween concentrated and bulky foods, the types of fattening can be concentrated,
semi-concentrated and extensive.

In a concentrated type of fattening, concentrates make up more than 60% of dry
meal. In addition to the concentrate in the diet, smaller quantities of bulky feed are
also used. The most favourable ratio of concentrated and bulky feed is 60%:40%
respectively with the best utilization of feed for growth. In the case of concen-
trated fattening, high daily gain can be achieved, which greatly reduces the du-
ration of the fattening period and the consumption of feed (Pavlicevi¢, 2001). In
the semi-concentric type, these concentrates account for 40%-60% of the total dry
matter of the meal, while the rest is bulky feed (Glamoci¢, 2002). In the selection
of nutrition and meal preparation, in addition to meeting the needs for nutrients,
it is necessary to ensure good feed consumption, 1.e. the possibility of achieving
an average increase of 1,150 g/day — 1,250 g/day. Semi-concentrated fattening
are the most prevalent in Serbia, as it is cheaper than concentrated due to, first of
all, a smaller concentration of concentrates in the meal structure. Bulky fattening
represent an extensible type of fattening which is not very much represented, since
the gain is considerably smaller than in the two previous types. In addition, the
extensive production of beef is not economically efficient due to the low level of
output it produces (Nastic¢ et al., 2017). The gains that occur in this type of fatten-
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ing are much lower than in the previous two types and are less than 1,000 g/day on
average. It can last for two years, which significantly affects the quality of the meat
and its placement. On the other hand, animals are allowed to move freely and live
in a natural environment. Also, the huge potential of this production in Serbia are
large areas of pasture in the mountainous areas which are not sufficiently utilized.

There is a big difference in the characteristics between breeds used in milk produc-
tion and those used in fattening. The common characteristic of fattening breeds is
that they feature exceptionally good weight gain with good feed conversion and
achieve great carcass yield. These breeds are characterized by a low percentage of
fat in the body, i.e. the tissue ratio is with a higher proportion of muscle. This ratio
will not change significantly whether it is an intensive, semi-intensive or extensive
fattening (Purwin et al., 2016).

This paper deals with the economic effects of the cattle fattening on the farm
which provides one part of the cattle from their own production (Simmen-
tal breed), and the second larger part from imports (Limousine and Charolais
breeds).

Simmental cattle are mainly used for dual production of milk and meat. They pro-
duce very good fattening results. The maximum daily weight gain of these cat-
tle ranges from 1,300 to 1,600 g/day. The Limousine race is characterized by a
relatively elongated body, wide back and extreme muscular musculature, which
forms the basis for high values of slaughtering qualities. The daily gain that can be
achieved in the fattening of these livestock is slightly above 1,000 g/day on aver-
age throughout the entire period of fattening, while in the final stage this increase
can reach 1,500 g/day (Chambaz et al., 2003). The daily increase in the Charolais
breeds ranges from 1,200 to 1,500 g/day, and fattening lasts about 10 to 12 months
after calving (Alberti et al., 2008).

Basic investment information

Estimation of economic viability is based on the development of a business plan
for a farm for cattle fattening in the Central Banat district which is already en-
gaged in crop production. The household fulfils one of the basic preconditions for
successful livestock production, which is the possibility of own and cheap high
quality food production.
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Total investments in raising a modern farm are quite high and amount to RSD
319,445,472. Fixed assets make 81.9% of this amount, while permanent working
capital account for 18.1%. The investment in fixed assets should include the acqui-
sition of non in-calf heifers and bulls and the construction of cattle accommodation
together with the purchase of accompanying equipment. The largest part of the
investment, as much as 67.7%, refers to construction objects. Modern housing for
cattle is presumed, since the farm does not have the necessary infrastructure for
cattle fattening.

Since the farm provides one part of the cattle for fattening from its own production,
it is necessary to invest in high quality livestock for breeding. Procurement of non
in-calf heifers and bulls makes 6.4% of the total investment. The state encourag-
es the purchase of quality breeding material in the amount of 125,000 dinars for
a quality breeding livestock. The maximum amount of incentives is 3,000,000
dinars for one calendar year. The household provides the breeding material in the
first two years of project realization and in that way it generates a subsidy of 6
million dinars.

Rising the farm is mostly financed from own funds (81.2%), while the rest of the
investment (18.8%) is provided from a long-term loan. The household plans to
provide 60 million dinars of investment funds from a long-term loan from the
Development Fund of Vojvodina (DFV), which financially helps selected proj-
ects under favourable conditions. The interest rate is 3% per annum, the repay-
ment period is 7 years - quarterly (28 quartals). There is no grace period, which
means that the repayment starts immediately. Annuity calculation is performed
through a compound interest account.

Economic and financial analysis of the investment

The economic and financial analysis of the investment implies the projection
of expenses and revenues of cattle fattening production for the entire period of
exploitation of the project. In the production costs structure in the representative
year 2024, material costs dominate with 89.4% share, followed by labour costs
with 5.2% and depreciation with 4.1% (Table 1).

In addition to sales revenue, total revenue consists of income from activation of
effects for own needs and income from subsidies.
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Table 1. Review of planned revenues and expenses in the years of the project

(in 000 RSD)
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Sales revenues are, logically, the largest, since well-fed cattle are sold next to the
cows after the expiration of their optimal service life (5-6 years), and, if necessary,
heifers in order not to overload the accommodation capacities. Household female
calve are used for breeding, so it is necessary that heifers from their own produc-
tion are fetched at market prices. These are “revenues from activating effects”,
that is, converting their own final products into fixed assets. This represents an
mternal investment in fixed assets, which makes the same amount and at the same
time appear as an outflow in financial and economic flow, so this transaction is
neutral from the point of view of increasing inflows (Miljatovi¢, 2018). Revenues
from subsidies are very important for cattle breeding in general, even for cattle
fattening, since it is a low-cumulative production. The state encourages fattening
cattle breeding with 10,000 RSD/livestock unit (lu), while the farm also provides
subsidies for breeding cow 25,000 RSD/lu.

In assessing the cost-effectiveness of the investment, financial and economic
flows have been designed for a ten-year period of project exploitation. Due to the
limited space, the paper presents only the economic flow on the basis of which
the time limit for the return of funds has been determined. The main difference
between the economic and financial flow is that in the economic flow on the side
of the inflow there is no source of financing, in order to show to what extent and
during what period the project can pay off itself. In outflows, on the other hand,
there are no obligations towards the sources of financing (loan annuity).

On the side of inflows in the economic flow, besides the total revenues, there
is the rest of the project value, which consists of the residual value of fixed and
working assets at the end of the project century (Table 2). The residual value of
fixed assets is the sum of the present value of construction objects obtained when
the written-oft value and the market value of the basic flock that are located
in the household during the last year of project exploitation are taken from the
purchase value. The residual value of working capital is the sum of the required
working capital in the last year of the project’s century and the market value of
the livestock at that moment.

When determining the cumulative net cash inflow, the investments in the zero
year are not taken into account, but only the inflows and outflows in certain years
of project use. Positive net inflow, or surplus of net inflows over net outflows, ap-
pears in the fourth year of project exploitation, while the cumulative cash inflows
become positive only in the sixth year of the project.
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Table 2. Economic flow in the years of the project (in 000 RSD)
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The cost-effectiveness of the investment is assessed using dynamic and static
estimation methods. From the dynamic methods the following are applied: net
present value, internal rate of return and return time of invested funds. Future
inflows from the economic flow are discounted at the present moment using a
discount factor (DF), which is calculated as follows:

1
DF = .
14in
1 - discount rate (4%),
n - years of the project.
DFzﬂlg - - ﬂ,9615385

1+ 0,041

Discounted net inflow (DNI) is calculated as the product of the net inflow from
the economic flow (NEF) and the discount factor (DF) for the year under review.

DNIyg¢ = (—58.335.450) = 0,9615385 = —56.091.778

The net present value (NPV) of the investment is obtained as a difference in
the accumulated discounted annual effects from the investment (XDNI) and the
present value of all investment costs (PVI) over the course of the century of
exploitation of the investment. The net present value is RSD 248.781.736 using
a discount rate of 4%, which is higher than the interest rate at which the farm
received a loan for financing the investment. The relative net present value of
the investment is obtained when the net present value of the investment and the
present value of all investment costs during the life of the exploitation of the in-
vestment are put in relation. The relative net present value is 0.78 and indicates
that after 10 years of business the household could finance almost one such proj-
ect based solely on accumulation, with eliminating the barrier of price disparity
with discount.

Internal rate of return (IRR) is the interest rate at which the sum of the cash receipts
from the investment discounted at a certain calculation moment is equal to the sum
of the monetary issuance for the acquisition and use of the investment, discounted
at the same calculation moment. It is calculated as follows:
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IRR = DR, 4+ NPV, » 2~ DR
= - —
1+ N RSPV, — ey,

DR, - the discount rate at which the net present value of the investment is posi-
tive (NPV1),
DR, - the discount rate at which the net present value of the investment is nega-
tive (NPV2).

0,20 — 0,04
248.781.736 — (—181.635.671)

IRR (%) = 0,04 + 248.781.736 =

IRR (%) = 13,25%

The internal rate of return is 13.25% and is significantly higher than the discount
rate used, which means that the investment is justified and acceptable. This rate
allows for a much higher degree of capitalization in invested capital than when it
is placed on the money market.

The return time of invested funds (Table 3), as the most important indicator of
the justification of investment, is determined when the value of the investment
(RSD 319,445,472) is included in the cumulative net inflow from the economic
flow. In this case, the funds invested are returned in the ninth year of project
exploitation (2026), or after eight years and 350 days. This period is relatively
long, however, it is known that cattle breeding is a low-cumulative activity, and
that higher earnings can only be expected in the long run. In addition, raising a
modern farm requires high investment, not only in facilities and equipment, but
also in quality livestock.

In assessing the viability of this investment, the fact that in the last year, for
which the projection of revenues and expenditures is made (2027), a large re-
sidual value of the facilities and the basic herd (RSD 410,695,245) remains, is
important (Table 2). This value indicates that the farm has a large capital during
the whole time of exploitation of the project in the facilities and the basic herd,
which points to its solvency.
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Table 3. Return time of invested funds

Year Current value of net inflows The rest of the long-term investment
(in 000 RSD) (in 000 RSD)

- -319,445
2018 -58,335 -377,781
2019 -1,760 -379,541
2020 -15,842 -395,383
2021 28,229 -367,154
2022 40,371 -326,783
2023 82,443 -244,340
2024 99,681 -144,659
2025 65,472 -79,188
2026 82,551 3,364
2027 497,323 500,686

Source: Author's calculation.

Static methods of investment estimation (accumulation, profitability and econ-
omy), unlike dynamic ones, do not take into account the factor of time. By ap-
plying these methods, phenomena are observed at the time of creation, or in a
representative year (in this case it is 2024).

Economics shows the ratio of total revenues and expenses realized in one busi-
ness year. The coefficient of economy in the representative year is 1.68 which
can be estimated as good value for this type of production.

The accumulation rate (profitability of income) is obtained from the ratio of re-
alized operating profit and total income. The achieved accumulation rate in 2024
is 34.40%. Considering that it is much higher than the assumed weighted capital
price of 4%, it means that the costs of financing are covered and, moreover, a
significant profit for the farm is realized.

The profitability of investment is calculated when operating profit and the esti-
mated investment value are put in the ratio. In 2024, the profitability of invest-
ment was 34.52%. Given that it is more than 4% (assumed weighted cost of
capital), this shows that the project is profitable, i.e. the price of funding source
is covered.
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Structure of production costs

Analysis of the operative profitability of cattle fattening (current income and
expenditure ratio) is based on special analytical calculations for cattle from own
production and bulls from imports. In the paper, due to the limited space, only
the calculation of the cost price of cattle from own production is shown (Table 4).
According to the data from the representative year of 2024, the most important
item of total costs is the costs of fattening livestock (44.6% of cattle from own
production and 61.5% of the bull’s from imports). Fodder food has also a high
share in production costs (39.7% and 27.1% respectively). Costs of basic mate-
rial (food and fattening livestock) make up about 85% of the total cost, which
corresponds to the results of other authors’ research (Jeli¢ et al., 2016).

The lower cost price for cattle from own production (200.0 RSD/kg) in relation to
bull’s from import (218.9 RSD/kg) was a result of lower livestock for fattening cost.

Table 4. Calculation of the cost price of the cattle from own production

No COSTS (‘;‘gl‘;‘/‘l‘l‘l‘) Structure (%)
1 Concentrated nutrients 26,619.2 21.8
2 | Cabbage nutrients 21,864.8 17.9
3 | Calves 54,421.2 44.6
4 | Medicines 879.0 0.7
5 | Energy 181.5 0.1
6 | Fuel 1,906.5 1.6
1) | Material costs (1 to 6) 105,872.3 86.8
7 | Direct services 159.6 0.1
Labour costs 8,388.6 6.9
A) | VARIABLE COSTS (1 to 8) 114,420.4 93.8
9 | Fixed costs 7,572.2 6.2
B) | TOTAL COSTS (A+9) 121,992.6 100.0
No ACHIEVED RESULTS Value (RSD/lu) | Total C.P. (RSD/kg/t)
10 | Fattened cattle 159,300.0 200.0
11 | Weight gain 138.2
12 | Manure 4,000.0 1,000.0
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13 | Revenues from subsidies 10,000.0
C) | VALUE OF PRODUCTION (10 to 13) 173,300.0
D) | PROFIT (C-B) 51,307.4

14 | Coefficient of economy (C/ B) 1.42

15 | Profitability of income (D / C) x 100 29.61%

Source: Author 5 calculation.

The coefficients of economy show that in fattening cattle from own production
(1.42), a significantly higher level of profitability is achieved in relation to the
imported ones (1.30). The profit margin (accumulation of production) is also
significantly higher in the case of own cattle (29.61%) than in fattening cattle
purchased from imports (23.15%).

The cost price (CP) of 1 kg of weight gain was determined as follows:

(TC — Cc — Vm)
B WG

CP

TC - total production costs,

Cc - costs of calves entered the fattening,
Vm - value of manure,

WG - total weight gain.

The resulting price of 1 kg of weight gain is considerably higher for cattle from
own production (138.2 RSD/kg) than for cattle from import (120.5 RSD/kg). The
total costs are considerably higher for cattle from imports (133,174.1 RSD/Iu)
compared to cattle from own production (121,992.6 RSD/lu). However, when
from the total cost price expenditures of livestock for fattening is deduced, which
make up the largest cost item for cattle from import, the cost of 1 kg of cattle gain
from importation is significantly lower. Also, cattle from own production are in-
troduced into fattening with a lower body weight (130 kg) compared to imported
livestock (200 kg), so they achieve a higher total gain to the final weight (590 kg).

The sensitive analysis shows that the prices of basic materials (feed and fattening
livestock) can increase up to 49% before the financial result in fattening cattle
from own production becomes negative. On the other hand, the market price of
cattle can be reduced to an average of up to 32%. As for cattle from imports, the

46



costs of basic materials can be increased by 33%, or the market price of the final
product can be reduced by 25% without entering the zone of loss on the basis of
this production.

Conclusion

The conducted economic calculations and work analyses enabled a clear over-
view of the most important aspects of profitability of cattle fattening production
in Serbia. This is a specific production with a biological character, which re-
quires high initial investment in fixed assets and equipment, while the fattening
takes a long time (up to one year), which significantly slows down the turnover
of capital, whereby this production cannot be highly accumulative.

Research has shown that cattle fattening production provides a satisfactory lev-
el of profitability in domestic business conditions, which was confirmed by a
relatively high accumulation rate of 34.40%, as well as a very favourable eco-
nomic coefficient of 1.68. High investments (RSD 319,445,472) are paid after
eight years and 350 days which can be considered as an acceptable time period
for this type of production. The high net present value of the investment (RSD
248.781.736) and the internal rate of return (13.25%) which is significantly high-
er than the discounted rate used (4%) show that the risk of the feasibility of the
investment is low.

The cost of production of cattle is dominated by the costs of feed and livestock for
fattening (basic material) with about 85%. Higher profit is achieved with calves
from own production than with calves from imports, which shows a significantly
lower cost of production of cattle obtained from own production (200.0 RSD/
kg) than the price of cattle from import (218.9 RSD/kg). On the other hand, the
livestock are sold at the same market price (270 RSD/kg).

In the long run, cattle fattening production provides significant revenues and a
stable yield on invested funds. Republic of Serbia has respectable natural and
other necessary resources for the development of this production. Also, the do-
mestic market is not fully satisfied with these products, and there is a great po-
tential for export to European and other developed markets. With the appropriate
support from state institutions in the form of subsidies for livestock, incentives
for the purchase of quality breeding material, the upgrading of modern facilities
and the procurement of equipment, more and more producers will take on this
production in the future.
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PROJECTIONS OF SELF-SUFFICIENCY OF BOSNIA AND
HERZEGOVINA IN BASIC TYPES OF MEAT

Aleksandar Ostojié!, Zeljko Vasko’?

Summary

The volume, dynamics and trends in production, foreign trade and consumption
of basic types of meat (beef, pork, lamb, poultry and trout) have been surveyed
on the basis of historical data. The period from 2014 to 2017 was analysed. The
aim of the paper is to evaluate the self-sufficiency of the basic types of meat, in
order to determine matching of supply and demand. For the purpose of the paper,
the methods of balancing and modelling were used by combining the collected
data and own projections of the missing data. Production consumption balances
through the level of self-sufficiency indicate the extent to which the country can
meet demand through domestic supply. The results of the research show that in the
analysed period Bosnia and Herzegovina did not satisfy domestic consumption
with domestic production, with the exception of trout.

Key words: Bosnia and Herzegovina, meat, production-consumption balances,
self-sufficiency.

Introduction

In the structure of agriculture in Bosnia and Herzegovina, livestock production has
a significant place and has a multiple role that is reflected through: valorisation of
labour and production potentials; achieving higher profits per head, per hectare
and per employee; maintenance and improvement of soil fertility (manure pro-
duction); strengthening export orientation in agri-food products; enabling the full
utilization of agricultural resources and the realization of plant production and the
revitalization of rural areas. Bosnia and Herzegovina has favourable conditions for
the development of livestock production, from the aspect of ensuring the volume
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and quality of animal feed. However, the current situation regarding the utiliza-
tion of land capacities for the production of animal feed is unfavourable. The low
technological level of production, high production costs, disorganized market and
purchase of animal products, low level of livestock production subsidies in relation
to neighbouring countries, liberalization of market, depopulation of rural areas and
migration of rural population as well as leaving livestock production have further
affected the stagnation or reduction of meat production and low level of satisfac-
tion of the population own needs in animal products. The level of self-sufficiency
shows the satisfaction of the total consumer needs by their own (domestic) produc-
tion (Tomi¢, Vlahovi¢, 2002). This indicator shows the extent to which domestic
production is used or could be used to exploit the potential of the domestic market.
The same authors, quoting Vlahovic (1997), state that the level of satisfaction of
their own needs in meat gives a clear picture of the complementarity of production,
1.e. defines potential import quantities. Production and consumption balances pro-
vide information on supply and demand of agro-food products, level of self-suffi-
ciency and consumption of food per capita (Grgi¢ et al., 2011). Level of self-suf-
ficiency gives us significant data for making business decisions or policy making.

Although some self-sufficiency in food production is emphasized only globally
(that the whole world produces enough food to feed the world’s population), for
a country like BiH, one of the goals of agricultural development is to achieve
self-sufficiency in food production (Vasko et al., 2016). In 2010, Ministry of For-
eign Trade and Economic Relations of BiH (MOFTER) attempted to calculate
production consumption balances and the level of self-sufficiency for key agricul-
tural products, and for certain categories of meat, the following level of self-suf-
ficiency was determined: beef (73.5%), pork (59.4%), poultry (83.2%), lamb and
kid (91%). The authors of this paper previously considered food self-sufficiency
for the Republic of Srpska, one of the two BiH entities (Mirjani¢ et al., 2011;
Vasko et al., 2016). Grgic et al. in 2015 published several papers on the production
balances of beef, pork and poultry for the period 2000-2012 giving a projection for
2016. Croatia does not meet its needs for domestic production for the mentioned
types of meat. Grgic et al. (2015) state that when it comes to pork, domestic pro-
duction did not match the population needs for fresh meat, but also need for pro-
cessing industry for quality raw material, as far as beef is concerned, there is a de-
creasing tendency in number of cattle in Croatia, but due to the increase in imports
of live cattle, especially calves for fattening, the level of self-sufficiency in beef is
also increasing, while in the processing it is noted that since 2003, the imported
quantities of meat are higher than those exported, making self-sufficiency at the
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level of about 90%, which is still more significant than for other types of meat. The
Statistical Office of the European Communities (EUROSTAT) issued a detailed
inventory of methodological guidelines for the preparation of food balances so that
all Member States could draw up similar balances (Grgi¢ et al., 2011).

Slaboch and Kotyza (2016), comparing the level of self-sufficiency in pork, beef
and poultry in the Visegrad Group countries, find that the situation in the Czech
Republic, in terms of self-sufficiency significantly worsened after entering the
EU, especially in pork and poultry, while the situation is very stable for beef.
Similar situation is noticed in Slovakia, too. The production of beef, poultry and
pork is sufficient in Poland, as production covers consumption. In Hungary, the
situation is analogous to the situation in Poland, i.e. domestic consumption is
covered by domestic production. In the European Union (EU-28) the level of
self-sufficiency (https://www.statista.com) in 2015 was as follows: pork 110%,
lamb 83%, beef 99% and poultry 107%. The consumption of trout in the Euro-
pean Union, according to EUFOMA (2018) data, amounted to 0.42 kg per capita
for all Member States (2016), i.e. the level of self-sufficiency in trout was 89%
(EU, 2017) in 2015.

The aim of this paper is to show to what extent, or in what percentage, domes-
tic production can meet the needs of the market of Bosnia and Herzegovina in
basic meat categories. The success and accuracy of the calculation depend, to a
large extent, on the reliability of the data as the basic inputs in the model. The
reliability of data in BiH is the biggest problem in calculating the observed bal-
ances, since significant part of data in statistical and other relevant sources, is
determined by subjective methods (estimates, expert validation, etc.) or some
movements have not been monitored at all, and data are not published. For some
data, own expert’s estimates were used for particular areas of production, as well
as author’s estimates.

Material and method
The method of the research was desk research by using official secondary data.
The starting point for estimating the level of self-sufficiency is the following

balance:

Production + Import = Consumption + Export
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The assessment of the level of self-sufficiency is calculated according to the fol-
lowing formula (FAO, 2012):

Import Dependency Ratio = Import x 100 / (Production + Import - Export)

Not considering the initial and final stocks (Clapp, 2015-2016), which, anyway,
which are mutually annulled in the long run.

Estimation of the level of dependence on imports is calculated according to the
formula (FAO, 2012):

Self Sufficiency Ratio = Production x 100 / (Production + Import - Export)

The indicative consumption of certain types of meat per capita is calculated ac-
cording to the following formula:

Per capita consumption = (Production + Import - Export) / Number of inhabitants

The number of inhabitants for the observed period was taken as a constant
(3,531,159), according to the official data of the Agency for Statistics of Bosnia
and Herzegovina from the 2013 census (ASBiH, 2013).

The estimate of consumption was made by production-consumption balances not
detailed shown in this paper but which were the basis for calculating the level
of self-sufficiency. The paper analyses the time period 2014-2017. The level of
self-sufficiency can also be expressed as the ratio of domestic production and
domestic consumption (Slabocha, Kotyza, 2016, citing by Lohoar, 1981). Meat
production is the result of published statistical data on the production trend, 1.e.
slaughtering by certain types of meat expressed in the net weight of carcasses.
Domestic meat production makes up the balance of slaughtering and foreign trade
of animals intended for slaughter and enlarged by the so-called unregistered pro-
duction. Unregistered production is an assessment of slaughter of animals outside
slaughterhouses, which is not recorded through statistical publications. Foreign
trade is the result of the obtained data on imports and exports from the database of
the Indirect Taxation Authority.
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Results of research and discussion
Production of beef in BiH

The production of beef, according to domestic statistics, ranged between 11,429
and 22,851 tons in the observed period (Table 2). The production ranged around
16 thousand tons on average for the observed period. The net production of beef
was the highest in 2015, and the lowest in 2011. Data show that beef production
has a decreasing trend in the period from 2015 to 2017. The average number of
slaughtered animals was about 78 thousand pieces. Domestic statistics do not
record slaughter outside the registered slaughterhouses, thus for the purpose of
calculations, unregistered slaughter was estimated based on households’ needs.
Unregistered production is estimated at between 18.7 and 37.4 thousand tons
per year. MOFTER, in its 2010 report, estimated that unregistered beef produc-
tion was at the level of 15 thousand tons, which is an increase of almost 56% in
relation to the recorded statistical net beef production. In the structure of world
production, beef takes third place (behind pork and chicken) and participates
with 22% (Vlahovi¢, 2015).

Beef foreign trade

BiH imports 30 to 37 thousand tons of different categories of beef each year, and
exports 1 to 9 million kg. Import value ranged between 135 and 170 million BiH
convertible marks (international code BAM), and exports between 7 and 87 mil-
lion BAM (Table 1). In terms of the quantity and value of beef exports, the year
of 2015 is emphasized as the exporting year of 87 million BAM, while the import
of beef did not increase. In the amount of imported and exported beef, the tariff
groups of fresh chilled beef are dominant. Since the number of cattle in BiH is not
changed significantly over the years, the export of beef has been carried out thanks
to the import of live animals that are being fattened in BiH. For example, there
were around 30 million BAM valued calves and cattle imported in BiH in 2015
and exported beef meat equivalent to 87 million BAM. Since BiH does not meet
its needs in beef from its own production, all exports of beef are achieved thanks to
the import of animals for fattening, with domestic animal feed, labour and slaugh-
ter services about 50 million BAM (or 2/3 of the value of the exported meat) were
added. The cattle market is underdeveloped and insufficient to meet its own needs
in the neighbouring Republic of Croatia (Tolusi¢ et al., 2009).
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Table 1. The volume and value of foreign trade of beef and processed beef

Quantity (tons) Value (million BAM)?
Year Import Export Deficit Import Export Deficit
2014. 30,900 697 -30,203 135.95 7.57 -128.38
2015. 35,196 8,850 -26,346 169.40 87.73 -81.67
2016. 36,941 6,041 -30,900 171.26 53.05 -118.21
2017. 31,279 4,742 -26,537 157.23 50.56 -106.67

Source: Data processing by author based on BIH Indirect Taxation Authority data’

In the years of 2016 and 2017, beef was exported (primarily due to the agreed ar-
rangement with Turkey), and it was 5-6 thousand tons annually, or 50-53 million
BAM. And in those years, beef export was conditioned by import of cattle for fatten-
ing (BAM 18-22 million) with approximately the same ratio of added value through
fattening (60-70%). The average coverage of exports by imports was around 30%.

Self-sufficiency of beef in BiH

Domestic needs are far above the domestic offer of beef, based on available data.
There has been an increasing trend of meat imports in the first three years of anal-
ysed period. On the other hand, there has been a decreasing trend of exports since
2015. The lowest recorded import and export of beef were recorded in 2014.

Table 2. Self-sufficiency level of beef in BiH (2014-2017)

Year 2014 2015 2016 2017
Net weight of slaughtered animals (t) 11,429 22,851 15,960 15,530
Unregistered production (t) 7,315 14,625 10,214 9,939
Estimation of domestic production (t) 18,744 37,476 26,174 25,469
Import meat (t) 30,900 35,196 36,941 31,279
Export meat (t) 697 8,850 6,041 4,742
Import Dependency Ratio (%) 63.13 55.15 64.72 60.14
Self Sufficiency Ratio (%) 38.29 58.72 45.86 48.97
Production + Import - Export (t) 48,947 63,822 57,074 52,006
Per capita consumption (kg) 13.86 18.07 16.16 14.73

Source: Author s own calculation

3 Fixed exchange rate 1 EUR = 1,95583 KM (convertible mark, BiH currency), https://

cbbh.ba/CurrencyExchange/
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According to the assessment, Bosnia and Herzegovina has a very low level of
self-sufficiency in beef. The level of self-sufficiency ranged between 38 and
59%. Also, there is a high level of dependence on imports, due to the low level
of self-sufficiency. This coefficient ranged from 55 to 65%. Average consumption
per capita is about 15.71 kg. The data show that the consumption of beef is even
reduced since 2015, as a result of the standard of living, as this type of meat has the
highest price in relation to other types of meat on the domestic market.

Pork production in BiH

According to Vlahovic (2015), pork keeps the first place in the structure of world
meat production. The production of pork in BiH shows certain fluctuations and
cyclical movements, which is also a characteristic of this production. The maxi-
mum official net production of pork was in 2014 (Table 4). According to official
data at the state level, an average of 8.8 thousand tons of pork is produced. On
average, according to statistics, about 124,000 pigs were slaughtered. As far as
this type of meat is concerned, slaughtering and production of meat outside the
registered slaughterhouses were also estimated considering domestic population
consumption habits of this type of meat. Unregistered slaughtering was estimat-
ed at about 35,000 tons.

Foreign trade in pork
The insufficient number of live pigs and lack of capacities to compete with
cheaper imported meat have resulted in significant imports of pork and pork

products during all observed years.

Table 3. Scope and value of foreign trade of pork and pork meat products

Quantity (tons) Value (million BAM)
Year Import Export Deficit Import Export Deficit
2014. 13,166 67 -13,099 60,74 2,02 -58,72
2015. 14,762 49 -14,713 61,77 0,54 -61,23
2016. 14,179 232 -13,947 65,51 1,60 -63,91
2017. 14,357 760 -13,597 65,45 1,86 -63,59

Source: Data processing by author based on BIH Indirect Taxation Authority

data
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Imports of pork and pork products was at the level of 13-14 thousand tons, or
60-65 million BAM per year. It was significantly exported in 2017, but it was
only 5% in relation to the amount of imported pork, or 3% compared to the value
of imports. In general, it can be said that the foreign trade exchange in pork is
one-way, dominated by imports, and exports are still negligible. In the structure
of the amount of pork imported, fresh, chilled or frozen pork is dominant. In
the structure of the amount of pork exported, pork products were prevalent, and
pork meat appeared only marginally in exports in 2014 and 2017. If we observe
the value, the situation is almost identical. Imports are dominated by pork, fresh,
chilled or frozen, in the amount of BAM 53-58 million per year. The value of
exported pork is dominated by pork products in the amount of about 2 million
BAM. Observing together, live pigs and pork, BiH has achieved a foreign trade
deficit between 62 and 66 million BAM (13-16 thousand tons) over the years.

Self-sufficiency of pork in BiH

Import of pork was, on average, about 14 thousand tons, imports closely follow
the tendencies in the production of this type of meat. The export of meat was
modest, ranging from 49 to 760 tonnes, with an increase in exports since 2015. In
Europe, pork consumption is dominated with almost 40 kg per capita (Vlahovic,
2015). The import dependency rate for this product was, on average, around
24% for the analysed period.

Table 4. The level of self-sufficiency of pork in BiH (2014-2017)

Year 2014, 2015. 2016. 2017.
Net weight of carcasses (t) 9,663 8,532 8,523 8,771
Non-registered production (t) 36,000 35,000 35,000 35,000
Estimated domestic production (t) 45,663 43,532 43,523 43,771
Import of meat (t) 13,166 14,762 14,179 14,357
Export of meat (t) 67 49 232 760
Import Dependency Ratio (%) 2241 25.34 24.67 25.03
Self Sufficiency Ratio (%) 77.71 74.74 75.73 76.30
Production + Import - Export (t) 58,762 58,245 57,470 57,368
Per capita consumption (kg) 16.64 16.49 16.28 16.25

Source: Author s own calculation



The level of self-sufficiency of pork ranged from 74% to 78%. The highest rate
of self-sufficiency was at the beginning and the lowest during the mid-stage of
the observed period. According to MOFTER (2010), the level of self-sufficiency
in pork in BiH was 59%. Consumption of pork in the analysed period slightly
decreased, and on average, it was about 16.41 kg per capita per year. Decrease of
self-sufficiency in pork in Croatia was estimated by Grgic et al. (2015b) in 2016
to 55%, but with an increase in per capita consumption of 44 kg.

Production of lamb in BiH

According to official data, lamb production is rather modest (Table 6). Under our
conditions, most of the production is done through unregistered trade channels.
Official statistics show that the average weight of slaughtered animals was, on
average, 1.3 thousand tons for the analysed period, while about 89 thousand sheep
were slaughtered on average. The number of animals slaughtered, in registered
slaughterhouses, has a declining tendency from year to year. Total production in
the domestic market of meat is estimated, on average, at 9.5 thousand tons. The
data show that this is a small number of slaughtered animals, so and structure of
slaughter comes to a question, and probably the slaughtering of young lambs is
dominant in relation to the total number of slaughtered animals. Tomljanovi¢ and
Mijolovi¢ (2016) find that there is a decrease in lamb production in the EU as a
consequence of the economic crisis, but also the fact that an increasing number of
livestock farmers are not interested in sheep production, since it is difficult to plan
income of sheep production accurately and precisely, which comes out of very
variable lamb products price (and especially meat) on the market.

Foreign trade in lambs
In the case of lambs, it is dominated by imports, and the first export of lambs is

reported in 2017. The structure of the quantity of imported lambs is dominated
by fresh, chilled or frozen lamb.
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Table 5. Volume and value of foreign trade of sheep and lamb and their products

Quantity (tons) Value (million BAM)
Year Import Export Deficit Import Export Deficit
2014. 142 0 -142 1,05 -1,05
2015. 37 0 -37 0,26 0 -20,60
2016. 124 0 -124 1,06 -1,06
2017. 109 15 -94 0,87 0.20 -0,67

Source: Data processing by author based on BIH Indirect Taxation Authority
data

Lamb was only exported in 2017 (Table 5). The value of imports is dominated
by lamb with about 1 million BAM per year. The value of the exported lamb is
dominated by fresh, chilled or frozen lamb with a modest 200 thousand BAM
that occurs for the first time in 2017.

Self-sufficiency in lamb in BiH
Import of lamb is symbolic, and it was on average 103 tons, with the decreasing

imports in the last two years. When it comes to the export of lamb from Bosnia
and Herzegovina, it can be said that there are almost no any exports, as it only

occurs in 2017 in the amount of 15 tons.

Table 6. Level of self-sufficiency of lambs in BiH (2014-2017)

Year 2014. 2015. 2016. 2017.
Net weight of carcasses (t) 1,484 1,366 1,278 1,304
Non-registered production (t) 8,904 8,196 7,668 7,824
Estimated domestic production (t) 10,388 9,562 8,946 9,128
Import of meat (t) 142 37 124 109
Export of meat (t) 0 0 0 15
Import Dependency Ratio (%) 1.35 0.39 1.37 1.18
Self Sufficiency Ratio (%) 98.65 99.61 98.63 98.98
Production + Import - Export (t) 10,530 9,599 9,070 9,222
Per capita consumption (kg) 2.98 2.72 2.57 2.61

Source: Author s own calculation
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The level of self-sufficiency was on average about 99%, but compared to oth-
er types of meat, apart from trout, this production is the closest to the self-suf-
ficiency of total needs. According to the MOFTER document (2010), the level
of self-sufficiency in lamb and goat meat was 91% and 3.1 kg consumption per
capita. Considering the extremely high level of self-sufficiency in this product, the
dependence on imports is quite low, i.e. about 1% on average. Consumption of
lambs is relatively stable, and it was around 2.72 kg per capita per year on average.
Consumption of lambs in the EU in the period 2005-2014 recorded decreasing ten-
dency, i.e. it was the highest in 2005 (2.8 kg), and the lowest in the last three years
of observation period, about 2.2 kg (Tomljanovi¢, Mijolovi¢, 2016). Consumption
of lambs in BiH, as well as in the EU, has a decreasing tendency but it is somewhat
at a higher level. According to the same authors, the highest consumption of lambs
per capita in Croatia, in the observed period was recorded in 2012 and 2013 (1.3
kilograms per capita). Matthews (2014) has predicted that the level of self-suffi-
ciency in lambs will be in the range of 85 to 86.1% from 2014 to 2017.

Production of poultry in BiH

Slaughtering of poultry has an increasing trend, as well as production of poul-
try meat. As far as this product is concerned, unregistered production in BiH is
the smallest given the development stage of this sector, but also the processing
capacities. On average, around 34.8 thousand heads were slaughtered in the ob-
served period, with a net weight of 53 thousand tons. The production of poul-
try meat in 2017 increased by 43% compared to the beginning of the analysed
period. Production of chicken dominates the structure of poultry meat. Since
chicken meat is relatively the cheapest type of meat, and at the same time, it has
a significant nutritional and commercial value, it can be expected that the market
for this type of meat will rapidly expand in the coming period (Vlahovi¢, 2015).

Foreign trade in poultry
In case of poultry meat, imports are higher than exports, but the deficit over the
four years period has been halved, thanks to decrease in imports. Although there

is deficit in both quantity and value, all the time, the coverage of imports by ex-
ports has increased (from 40% to 58%).

60



Table 7. The volume and value of foreign trade in poultry meat

Year Quantity (tons) Value (million BAM)
Import Export Deficit Import Export Deficit

2014. 13,379 4,502 -8,877 26,20 10,54 -15,66

2015. 12,765 3,540 -9,225 23,64 11,47 -12,17

2016. 9,505 3,803 -5,702 20,36 11,57 -8,79

2017. 8,475 4,754 -3,721 18,57 10,83 -7,74
Source: Data processing by author based on BIH Indirect Taxation Authority
data

The exporting opportunities of poultry meat to the EU market are conditioned
by the increase in domestic production. Otherwise, the increase in exports will
result in an increase of imports, similar to what has happened with beef in the
past years.

In the structure of the import volume of poultry and poultry meat, poultry meat is
dominant, chilled and frozen. There is also turkey meat in the import. The struc-
ture of poultry exports is also dominated with chilled or frozen poultry meat, and
turkey meat appears only marginally. Imports of poultry are dominated by poul-
try meat, but turkey meat is also significant (around 30%). The value of exports
is dominated by poultry meat.

Self-sufficiency in poultry

Imports of poultry are decreasing, as well as meat exports. In general, Bosnia and
Herzegovina mostly trade with poultry meat, primarily chicken as the dominant
product in this group of meat, on the international scene.

In this product, domestic needs are still higher than domestic production. The level
of self-sufficiency ranged from 86% to almost 92%. Thus, there is still a notice-
able deficit in terms of this product, although it is also evident that the increase in
production is due to the increased level of self-sufficiency, while at the same time
reducing the dependence on imports. The dependence on imports has the opposite
direction of movement from self-sufficiency and on average it was about 19%.
Consumption of poultry meat in BiH per capita has increased and reached a level
of 19 kg. According to MOFTER (2010) consumption of poultry meat was at the
level of 16 kg, with a level of self-sufficiency of 83%. Estimation for 2016 (Grgi¢
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etal., 2015c¢) is that the consumption will be at the level of 21 kg/pct. that the level
of self-sufficiency will be 81%. For Europe, it is characteristic that it has relatively
low consumption, given the high level of income, which is 20 kilograms per capita
(Vlahovi¢, 2015).

Table 8. The level of self-sufficiency of BiH in poultry (2014-2017)

Year 2014. 2015. 2016. 2017.
Net weight of slaughtered (t) 43,431 48,704 58,910 62,149
Non-registered production (t) 869 974 1,178 1,243
Estimated domestic production (t) 44,300 49,678 60,088 63,392
Import meat (t) 13,379 12,765 9,505 9,070
Export meat (t) 6,032 4,791 3,986 3,277
Import Dependency Ratio (%) 25.90 22.14 14.49 13.11
Self Sufficiency Ratio (%) 85.77 86.17 91.59 91.63
Production + Import - Export (t) 51,647 57,652 65,607 69,185
Per capita consumption (kg) 14.63 16.33 18.58 19.59

Source: Author s own calculation
Trout production in BiH

The production of trout in Bosnia and Herzegovina according to statistical data
oscillated and was the lowest in 2014 (Table 10). In the observed period, on
average, about 3 thousand tons of these products were produced. It is also note-
worthy that in 2017, after 2014, the lowest production of trout was recorded. The
production in 2017declined by 11% compared to 2016.

Foreign trade

The BiH trout is mainly exported, but the trend of a significant increase in trout
imports is worrying (in 2017, imports were five times higher than in the previous
year!). Trout export is one of BiH’s favourite foreign trade exchanges. The ex-
port and import relations are so disproportionate in favour of exports so that there
is no sense in expressing the coverage. The surplus of BiH in foreign trade rang-
es between 1 and 2 million kg, and the value is between 5 and 10 million BAM.
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Table 9. The volume and value of the foreign trade of trout

Year Quantity (tons) Value (million BAM)

Import Export Suffice Import Export Suffice
2014. 1,006 1,005 19 5,644 5,625
2015. 1,954 1,952 14 10,657 10,643
2016. 7 1,906 1,899 49 10,539 10,490
2017. 27 1,526 1,499 249 8,616 8,367

Source: Data processing by author based on BIH Indirect Taxation Authority data

There used to be small quantities of imported trout in BIH. It was imported live,
chilled and frozen. The only exception was in the year of 2017, when 27 tonnes
were imported. The export of trout volume is dominated by chilled trout, as well
as significant amount of live trout. The export structure is more diversified than
the imports, so in the exported quantities there is also chilled and frozen trout file
as well as smoked trout. The structure of the import value of trout is dominated
by live and frozen trout. Compared to the quantity structure of exports, trout and
smoked trout are mainly involved in the value of exports due to higher export price
in relation to fresh trout. Kuzman (2014) states that most of the vegetables and
fruits are imported to Serbia from Bosnia and Herzegovina (17%), followed by
fish and fish products (freshwater fish).

The self-sufficiency in trout

Trout is the only observed product, in this research, which has a positive foreign trade
balance. According to the available data, between 34% and 62% of the total trout pro-
duced was exported. Imports are modest and reached their maximum in 2017.

Table 10. Level of self-sufficiency of trout BiH (2014-2017)

Year 2014. 2015. 2016. 2017.
Production (t) 2,930 3,163 3,395 3,037
Import (t) 2 3 7 27
Export (t) 1,006 1,954 1,906 1,526
Import Dependency Ratio (%) 0.08 0.21 0.47 1.78
Self Sufficiency Ratio (%) 152.20 261.17 226.94 197.47
Production + Import - Export (t) 1,925 1,211 1,496 1,538
Per capita consumption (kg) 0.55 0.34 0.42 0.44

Source: Author s own calculation
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According to estimates, domestic consumption is lower than domestic production,
resulting in a surplus in terms of this product. As a result, BiH have a high level of
self-sufficiency, while at the same time almost negligible dependence on imports.
According to the results, trout consumption ranged from 340 to 540 grams per cap-
ita. On average, it was about 440 grams. Consumption in Bosnia and Herzegovina
is almost at the level of trout consumption in the EU (420 g).

Conclusion

Determining the amount of meat produced in BiH is a real challenge, given
the unreliable data on the number of individual categories of livestock and the
high share of unregistered slaughters. Nevertheless, calculations of the level of
self-sufficiency for the main types of meat have been made, and in the event of
a critical evaluation of these results, the aforementioned limitations should be
taken into account.

Through the analysis of production, it is understood that poultry meat tends to
grow, lambs tends to fall, while beef, pork and trout have oscillations in production.

There has been a deficit recorded in BiH in foreign trade of beef and beef products.
Nevertheless, BiH began to export beef meat (mainly to Turkey), and the precon-
dition for this export was the simultaneous import of calves for fattening. The level
of self-sufficiency in beef was around 48% on average.

In pork, there has been a constant deficit recorded in BiH, both in terms of quantity
and value. The level of self-sufficiency in pork was around 76% on average.

The scope of foreign trade in lambs is relatively small and more dominated by
live animals than meat. The level of self-sufficiency in lambs was around 99%
on average.

There has been a deficit recorded in BiH in foreign trade of poultry, but it is
getting lower (from 16 million BAM in 2014 to 8 million BAM in 2017). The
average level of self-satisfaction in poultry meat is about 89%.

BiH has recorded a surplus in the foreign trade of trout, both in quantity and
value. Domestic production exceeds domestic needs, which makes the level of

self-sufficiency positive for this product. Of all the observed types of meat, the
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biggest dependence of import is recorded in beef, and it is about 60% in beef,
and the lowest in trout and lambs. The only product with constantly growing
consumption during the analysed period, is the poultry.
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NEW DEGROWTH IDEA AND ITS SIGNIFICANCE FOR
AGRICULTURE!

Blagica Sekovska’

Abstract

In April 1968, a group of individuals from ten countries, scientists, educators,
economists, humanists, industrialists, and national and international civil ser-
vants-gathered in the Accademia dei Lincei in Rome. Out of this meeting grew
the Club of Rome, an informal organization that has been described as an “in-
visible college.” Its purposes are to foster understanding of the varied but in-
terdependent components-economic, political, natural, and social-that make up
the global system in which we all live, to bring that new understanding to the
attention of policy-makers and the public worldwide, and in this way to promote
new policy initiatives and action. A series of early meetings of the Club of Rome
culminated in the decision to initiate a remarkably ambitious undertaking the
Project on the Predicament of Mankind. The intent of the project is to examine
the complex of problems troubling men of all nations: poverty in the midst of
plenty, degradation of the environment, loss of faith in institutions, uncontrolled
urban spread, insecurity of employment, alienation of youth, rejection of tradi-
tional values and inflation and other monetary and economic disruptions. Team
examined five key factors that determine, and therefore, ultimately limit, growth
on this planet-population, agricultural production, natural resources, industrial
production, and pollution.

Nineteen years later; in Brundtland report 1987, a new term occur and very soon
become dominant in the world. For 20 years, that orthodox slogan was Sustain-
able Development, this meant (Brundtland report, 1987) economic and environ-
mentally sustainable growth. However, the industrial economy depletes resources
and overloads the sinks. Hubberts peak oil is approaching. Carbon dioxide con-
centration in the atmosphere increasing 2 pm per year. Current environmental
degradation and resource depletion challenge our societies in their fundaments.
Scientific evidence shows that the negative impacts of our economies are grow-

1 Paper was presented within the Plenary section of the conference as a invited paper.
Prof. dr Blagica Sekovska, Department of rural economy and management, Faculty of veterinary
medicine, University of St. Cyril and Methodius, Lazar Pop Trajkov Street no. 5/7, 1000 Skopje,
Republic of Macedonia, Phone: +389 70 708 730, E-mail: bsekovska@fvm.ukim.edu.mk
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ing, while wellbeing doesn t seem to follow this trend” (OECD 2011). This paper
touches green growth ideas, and provides the resources and environmental ser-
vices on which our well-being relies, and green economy as one that results in
improved human well-being and social equity, while significantly reducing envi-
ronmental risks and ecological scarcities.

We will come to the term of de-growth, which is strongly different from the usual
mainstream economic theorizing. According to the thinkers of this line of eco-
nomic thought, growth is not necessarily desirable. Moreover, in many cases, it
is specifically harmful and the cause of our ecological and social problems. The
theory of de-growth suggests localizing production and consumption as much as
possible, so in this way, these can be one of the keys to start the transition. One
of my research questions is what are the characteristics of sustainable de-growth
consumption, and how can the different kind of local food movements serve the
goals of de-growth from the aspect of consumers. Degrowth theories are in the
transitional period to reach global sustainability - tries to solve the ecological
and social crisis through a shift in our socio-economic paradigm. In all societies,
the agricultural world can be seen as the most important sector of production.
We are not completely reinstituting Physiocrats’view, but agriculture is well pre-
sented as the foundation of the activities, due to many implications in others
sectors. Our way to be a farmer can determine the quality of soils, water and
food. Health is strongly related to what we eat. The global crisis occurring in
the farmer world, plenty of farms disappear every year around the world, and
is not a detail. Optimistically, many considerations are dedicated to tomorrow
agriculture: it should be free from petrol use (as inputs and energy), extensive,
local and environmentally sound.

Farmers have to live directly from what they produce, but this sector should
be away from global profit focus. We can see it as a public service, providing
many implications in other sectors and forcing them into the transitional period.
Another application of the precautionary principle is the upholding of GMO on
laboratories. This kind of seeds is directly linked with an intensive, centralized
and profit-oriented agriculture. In agro ecological accounts, by contrast, agri-
cultural methods incorporate and enhance of natural resources, as a basis for
them to gain from the value that they add. Agriculture stands as the foundation
of modern human societies. Any changes in social functioning should thorough-
ly consider how to guarantee people a proper supply of food, in terms of both
quantity and quality. Degrowth represents a movement that aims at achieving
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a radical change in the societal metabolism of societies, toward a more frugal,
sustainable and convivial lifestyle. The movement envisages a society where
concepts as sharing, conviviality, care, commons, justice could stand at its foun-
dation and replace the call for economic growth, which is, obviously, biophysi-
cally unsustainable.

This paper aims to (1) review how agriculture has been addressed within the
degrowth discourse (2) analyse the relationship between agriculture and so-
cietal metabolism and its relevance from a degrowth perspective. The paper
points out that although many relevant socioeconomic, political and environ-
mental issues have been addressed by degrowth scholars, agriculture is still
poorly analysed. This paper will consider some distinguishing characteristics
of these degrowth economics aspects, with special on agriculture, with thoughts
on some of what will be required to redress this balance. It will conclude with
an image of a healthier relationship between humanity and our natural envi-
ronment — a relationship that will inevitably come about, whether we choose
to move into it positively or are forced into it by breakdowns in all of our econ-
omies resulting from inevitable and social disasters. But in general this paper
wants to connect degrowth idea with agriculture and to give us overview of
development of this idea in field of agriculture.

Key words: economy, sustainable development, degrowth, agriculture.
Introduction

“The Earth is 4.6 billion years old. Scaling to 46 years, humans have been here
4 hours, the industrial revolution began 1 minute ago, and in that time we’ve
destroyed more than half the world’s forests” (http://greenpeaceusa.tumblr.com/
post/93508666790/the-earth-is-46-billion-years-old-scaling-to-46). Sustainable
development is an orthodox term for all of us. Even UN is dedicated to sustain-
able development with their 17 goals of sustainability. But, besides this fact,
nothing is become more sustainable, in contrary the life on this planet become
worst. We forgot that only treasure in this planet is life, so our main task is to
keep and preserve life. For that purpose, our kids growing and became mature
and responsible. Our economy is also growing, but it doesn’t become more re-
sponsible, on the contrary too, it becomes more and more devastating and pro-
duces more and more harmful externalities. By Castoriadis, the theory of the
permanent economic growth is equivalent on religious dogma. If somebody tries
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to explain to any politicians or academic, that economic growth is a wrong and
harmful thesis, they will think that it is insanity. So, this is not the end of history,
like Fukuyama says, but it becomes more and clearer, even to the most conser-
vative economic theorist that current economic paradigm is wrong and it should
be changed. In this moment the world is in a vacuum, because one economic
paradigm is dying and new one still is not born. According Boldina only insane
people and economist still believe that economic growth is possible on the planet
with biophysical limits.

Fortunately, understanding of these facts starts in the middle of XX century. Since
1968, when a group of thirty individuals from ten countries-scientists starts with
The Club of Rome, an informal organization that has been aptly described as an
“invisible college” scientists try to examine and explain the complex of problems
troubling men of all nations: poverty in the midst of plenty, degradation of the
environment, loss of faith in institutions, uncontrolled urban spread, insecurity of
employment, alienation of youth, rejection of traditional values and inflation and
other monetary and economic disruptions. The team examined the five basic fac-
tors that determine, and therefore, ultimately limit, growth on this planet-popula-
tion, agricultural production, natural resources, industrial production, and pollu-
tion. At the same time, Georgescu-Roegen (1971) established the fundamental link
between economic growth and natural limits in his book, The Entropy Law and the
Economic Process. The process of production generated by the economic rational-
ity that nests in the machinery of the Industrial Revolution is defined by an impulse
to grow or die (unlike living beings, who are born, develop and die, and human
populations, which usually stabilize their growth). 19 years later, in Brundtland re-
port 1987, a new term occur and very soon become dominant in the world. For 20
years, that orthodox slogan was Sustainable Development, this meant (Brundtland
report, 1987) economic growth that is environmentally sustainable. But, nowadays
many scientists criticized the term sustainable development like oxymoron. Kallis
say that sustainable development become alibi for permanent growth.

It is immensely encouraging that the issue of growth has begun to gain more in-
terest. For decades a tiny few have been trying to draw attention to it, with negli-
gible success. The “Declaration from the 2008 Paris Conference” is an excellent
statement of grounds for scrapping the growth economy. For many years Herman
Daly has been arguing for a steady-state economy and more recently Tim Jack-
son’s Prosperity without Growth, has gained considerable attention. The birth of
the word ,,décroissance” (French for degrowth), and with this the beginning of an
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idea, can be dated to the year 1972. Already back then, the social philosopher An-
dré Gorz asked: “Is the earth’s balance, for which non-growth, or even degrowth
of material production is a necessary condition, compatible with the survival of
the capitalist system?”. Other intellectuals of that time influenced the debate:
Among them Nicholas Georgescu-Roegen, Jacques Grinevald and Ivo Rens. The
first economists to talk about economic growth, for example, never thought of
growth as a never-ending process, but regarded it as necessary only for a period of
time. The degrowth movement started about 30 years after the first appearance of
“décroissance” in Lyon.

In 2007, Frangois Schneider, together with Denis Bayon and Fabrice Flipo, found-
ed the academic organisation Research and Degrowth (R&D). This organisation
has since then initiated and accompanied the international degrowth conferences.
The first international degrowth conference for ecological sustainability and social
equity took place in Paris in 2008. At the turn of the millennium, the driving force
of the degrowth narrative became the criticism of the idea of development and
infinite economic growth. Public debate on the oxymoronic nature of the term
‘sustainable development” was sparked by the influential books of French eco-
nomic historian Serge Latouche. His critique aims to counteract the hegemony in
the public debate of infinite economic growth as a one-way future for the whole of
humanity. It is the automatic association of ‘growth’ with ‘improvement’ that this
perspective sought to dismantle through the term ‘degrowth’. Today, the rhetoric
in mass media and politics frequently reinforces the public’s association of growth
with an improvement in well-being, despite mounting evidence that in developed
countries this is no longer the case. “According to Serge Latouche “to save the
planet and ensure an acceptable future for our children, we must not only moderate
the current trends, but we must also straight give up development and econom-
ism”. This degrowth would have to be “sustainable, and that is to say, it would
not generate social crisis challenging democracy and humanism. Indeed, a sharp
reduction in consumption would create a significant reduction in overall demand,
and thus an increase in unemployment and social unrest. The key is therefore in a
different distribution of preferences so that consumer chooses immaterial wealth
based on human relations rather than material products being harmful to the envi-
ronment. The material degrowth will be social-relational and spiritual growth, or it

won’t be” (http://sechangersoi.be/EN/6EN-Discover/Degrowth.htm).

Sustainable degrowth is a downscaling of production and consumption that in-
creases human well-being and enhances ecological conditions and equity on the
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planet. It calls for a future where societies live within their ecological means, with
open, localized economies and resources more equally distributed through new
forms of democratic institutions. “Such societies will no longer have to “grow or
die”. Material accumulation will no longer hold a prime position in the popula-
tion’s cultural imaginary. The primacy of efficiency will be substituted by a focus
on sufficiency, and innovation will no longer focus on technology for technolo-
gy’s sake but will concentrate on new social and technical arrangements that will
enable us to live convivially and frugally. Degrowth does not only challenge the
centrality of GDP as an overarching policy objective but proposes a framework for
transformation to a lower and sustainable level of production and consumption,
a shrinking of the economic system to leave more space for human cooperation
and ecosystems (https://degrowth.org/definition-2/). In this seemingly pragmatic,
non-dogmatic fashion, Latouche tries to draw a distinction between the degrowth
project and the socialist critique of capitalism by: (1) declaring that “eco-compat-
ible capitalism is conceivable” at least in theory; (2) suggesting that Keynesian
and so-called “Fordist” approaches to regulation, associated with social democ-
racy, could, if still feasible, tame capitalism, pushing it down “the virtuous path
of eco-capitalism”; and (3) insisting that degrowth is not aimed at breaking the
dialectic of capital-wage labour or interfering with private ownership of the means
of production. In other writings, Latouche makes it clear that he sees degrowth
project as compatible with continued valorisation (i.e., augmentation of capitalist
value relations) and that anything approaching substantive equality is considered
beyond reach (Bellamy Foster 2011).

By “degrowth®, we understand a form of society and economy which aims at the
well-being of all and sustains the natural basis of life. To achieve degrowth, we
need a fundamental transformation of our lives and an extensive cultural change.
The current economic and social paradigm is “faster, higher, further*. It is built on
and stimulates competition between all humans. This causes acceleration, stress
and exclusion. Our economy destroys the natural basis of life. We are convinced
that the common values of degrowth society should be care, solidarity and cooper-
ation. Humanity has to understand itself as part of the planetary ecological system.
Only this way, a self-determined life in dignity for all can be made possible (www.
degrowth.info/en/what-is-degrowth/). As Latouche (2010) says “let us immediate-
ly specify that degrowth is not a concept, and in any case, not one that is symmetri-
cal to growth. It is a political slogan with theoretical implications. The watchword
of degrowth especially has an aim to strongly signal the abandonment of the target
of growth for the sake of growth, a foolish objective whose engine is precisely the
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unrestrained search for profit by the holders of capital, and whose consequences
are disastrous for the environment.” According to Kallis et al. (2015), “Degrowth
signifies, first and foremost, a critique of growth “sharing”, “simplicity”, “conviv-
iality”, “care”, and the “commons” are primary significations of what this society
might look like”. Three major arguments against growth of economic production
in developed countries (Victor, Rosenbluth, 2007) include “(1) global economic
growth is not an option because of environmental and resource constraints, so de-
veloped countries should leave room for those that benefit the most from growth,
(2) beyond a point that has been passed in developed countries, growth does not
bring happiness, and (3) in developed countries growth is neither a necessary nor a
sufficient condition for achieving such objectives as full employment, elimination
of poverty and environmental protection.”

In generally, the aim of de-growth is to help democratically and peacefully the
transition into a more equitable society and liveable environment without ex-
tending the size of economy (Latouche, 2011). In the present economy growth
is essential to prevent unemployment from rising, because technical progress
constantly improves productivity. In a zero growth economy a stable quantity of
output would be achieved with a declining workforce. If we moved the present
economy in which labour is hired to a zero growth economy then unemployment,
poverty and social squalor would increase as productivity gains accrued to capital
(Trainer, 2010).

Unsustainability of agriculture

Food production and food consumption are of profound physiological, economic
and cultural importance (Harlan, 1992, Pollan, 2013). The way in which the peo-
ple of Europe feed themselves has changed very significantly, and these changes
are some of the main causes of unsustainability, not only as regards human health
but also as regards the health of the ecosystems and the stock of natural resourc-
es and not only for Europeans but also for third countries. New and increasingly
costly processes have appeared between production and consumption. The feed-
ing of the people now involves the use of new and more sophisticated “‘artefacts”
powered by gas or electricity, which have increased the energy cost of food. Food
processing and distribution are taken on an importance never before seen. The
food market is now global and involves foodstuffs that incorporate high energy
and material inputs (transport, processing, logistics, etc. agriculture became highly
productive and efficient in supplying goods which also the effect of public support.
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The farmers are ensuring highly flexible food supply, while they have to keep
relatively high standards relating to the veterinary and phytosanitary conditions or
food quality. But as agricultural modernization progressed, the ecology-farming
linkage was often broken as ecological principles were ignored and/or overridden.
It is fair to say that common worldwide, not only in the EU farming sector. Ag-
ricultural scientists have arrived at consensus that modern agriculture confronts
environmental crises (Altier, 1995). Developments in modern agriculture have
led to heavy on reliance chemical inputs, and to degradation of wildlife habitat,
soil, environmental and human health, which are arguably unsustainable (Rigby,
etal., 2001).

Evidence has accumulated showing that whereas the present capital- and technol-
ogy-intensive farming systems have been extremely productive and competitive
they also bring a variety of economic, environmental and social problems. The
European agriculture is not an exception. Most agriculturalists had assumed that
the agro-ecosystem/natural ecosystem dichotomy need not lead to undesirable
consequences, yet, unfortunately, a number of “ecological diseases” have been
associated with the intensification of food production. They may be grouped into
two categories: diseases of the ecotope (homogeneous landscape unit), which
include erosion, loss of soil fertility, depletion of nutrient reserves, salinization
and alkalinisation, pollution of water systems, loss of fertile croplands to urban
development, and diseases of the ecosystem, which include loss of crop, wild
plant, and animal genetic resources, elimination of natural enemies, pest con-
trol mechanisms. Under conditions of intensive management, treatment of such
“diseases” requires an increase in the external costs to the extent that, in some
agricultural systems, the amount of energy invested to produce a desired yield
surpasses the energy harvested (Altieri et al. 1995).

Today, for example, monocultures have increased dramatically. Available data
indicate that the amount of crop diversity per unit of arable land has decreased
and that croplands have shown a tendency toward concentration (e.g. Imhof et
al., 2004). There are political and economic forces influencing the trend to devote
large areas to monoculture, and in fact such systems are rewarded by economies
of scale and contribute significantly to the ability of national agricultures to serve
international markets. The regional consequences of monoculture specialization
are many-fold (see e.g. Altieri et al., 1995, http://nature.berkeley.edu/~miguel-alt/
modern_agriculture.html).Industrialized agriculture is also dependent on fossil fu-
els in two fundamental ways: through the direct consumption on the farm and,
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due to indirect consumption, to manufacture inputs used on the farm. For example
in Spain for each unit of energy available in the form of food 6 units of energy
have been consumed in its production, distribution, transportation and preparation
(Infante Amate et al., 2013). Similar results are provided in a Danish study: the
current agricultural system of Denmark consumes 3-4 times more energy that it
produces (Markussen et al., 2013).

Modern agroecosystems are unstable, and breakdowns manifest themselves as
recurrent pest outbreaks in most cropping systems. The worsening of most pest
problems has been experimentally linked to the expansion of crop monoculture at
the expense of vegetation diversity. This diversity is a key landscape component
providing crucial ecological services to ensure crop protection through provision
of habitat and resources to natural pest enemies (Altieri, 1994). “Externalities in
agriculture cause very high cost around the world. Just for illustration: UK: GBP
5.16 billion (a cost greater than annual net farm income), USA: USD 34.7 billion,
Germany: USD 2 billion, China: USD 1.4 billion (only from pesticides for rice),
(In China agriculture is larger source of water pollution than industry), Flow of
phosphorus to the oceans: approximately 10 million tonnes, and also top 4 seed
companies control more 50% the commercial seed market, top 10 corporations
(four of them are among the top 10 seed companies) control 82% of the world
pesticides business, top 10 corporations control 28 per cent of the global market
for food processing, top 15 supermarket chains represent more than 30% of glob-
al food sales etc.” (www.fao.org/fileadmin/user upload/suistainability/Presenta-

tions/Nagvi.pdf).

There is lot of black facts connected with environmental degradation caused by ag-
riculture. In 2010, the International Resource Panel of the United Nations Environ-
ment Program found that agriculture and food consumption are two of the most
important drivers of environmental pressures, particularly habitat change, climate
change, water use and toxic emissions. Agriculture is the main source of toxins
including insecticides, especially those used on cotton. The 2011 UNEP Green
Economy report states that “[agricultural operations, excluding land use changes,
produce approximately 13 per cent of anthropogenic global GHG emissions. To-
tal amount of fresh residues from agricultural and forestry production of biofuel
amounts to 3.8 billion tons per year. Livestock production occupies 70% of all land
used for agriculture, or 30% of the land surface of the planet. And it is responsible
for 18% of the world’s greenhouse gas emissions as measured in CO2 equivalents.
It also generates 64% of the ammonia emission. Livestock expansion is a key
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factor driving deforestation; in the Amazon basin 70% of previously forested area
1s now occupied by pastures and the remainder used for feed crops which leads
to land degradation and reductions in biodiversity. The UN-FAO reports that 1.5
billion people rely upon the degrading land. Degradation can be deforestation, de-
sertification, soil erosion, mineral depletion, or chemical degradation (acidification
and salinization). Pesticide use has increased since 1950 to 2.5 million short tons
annually worldwide, yet crop loss from pests has remained relatively constant. The
WHO estimated in 1992 that three million pesticide poisonings occur annually,
causing 220,000 deaths.

Unsustainable agriculture has several specifics:
1. Using lots of chemicals which are not only toxic to human health, they are
also poisoning wildlife and pollinators, running off into water bodies, pollut-
ing land, rivers, and wetlands, and destroying important soil microbes that are
critical for healthy soils.
2. Growing and producing genetically modified organisms (GMOs) which
are not only detrimental to human health, they are detrimental to the environ-
ment.
3. Growing monoculture crops is leading to deforestation, widespread use of
heavy machinery, and a large use of agricultural chemicals.
4. Overproduction and more food waste and caused large portions of the hu-
man family go hungry on a daily basis the global market economy favours the
overproduction of food which leads to waste.
5. Paying workers poorly under terrible working conditions,
6. Global corporate agribusiness is driving small local producers out of busi-
ness because small producers cannot compete with low commodity prices on a
global market. Today, many farmers struggle with poverty because of pressure
for low global commodity prices in race to the bottom.
7. Growing crops on every inch of land - with the pressure from global mar-
kets to increase production, many farmers are producing crops on the entirety
of their land. In many cases, there are no more “buffer strips” to protect wa-
terways from erosion or runoff, or for habitat that remains for native species.
8.Natural vegetation clearing -to make way for agriculture, natural habitat
is being destroyed and the land is becoming increasingly degraded which
caused exposed topsoil being blown away by wind or washed away by rain,
erosion due to deforestation, increased flooding etc.
9. Using manufactured fertilizers to feed the soil - most of the fertilizers used
in industrial agriculture are made from petrochemicals and only supply three

77



basic nutrients: nitrogen, phosphorous, and potassium.

10. Wasting water,

11. Agro fuels - using food crops to produce energy is wrong-headed. It typ-
ically takes just as much fossil fuel energy to raise these crops as you get out
of them when you burn them as fuel.

12. Only growing a few varieties of crop plants - only a few varieties have
been grown in commercial agriculture it caused losing a lot of genetic diver-
sity in our crop plants.

Because many of humanities unsustainable practices and lot of them in agricul-
ture, in nowadays we are facing global modifications in many environmental
areas leading to a situation never seen before like climate changes, collapse of
biodiversity or chemical contamination are some examples of this global degra-
dation. Agriculture significantly contributes to greenhouse gas emissions, while
climate change potentially destabilizes agricultural systems, so this greater vul-
nerability is to be addressed through adaptation and resilience. We can summa-
ries from all this that an infinite growth in a finite world is impossible and “the
devil will come to pay his tax” (figuratively saying).

Sustainable and de-growth agriculture

Many in the agricultural community have adopted the sense of urgency and di-
rection pointed to by the sustainable agriculture concept. Lack of sharp definition
has not lessened its authenticity. Sustainability has become an integral compo-
nent of many government, commercial, and non-profit agriculture research ef-
forts, and it is beginning to be woven into agricultural policy. Increasing num-
bers of farmers and ranchers have embarked on their own paths to sustainability,
incorporating integrated and innovative approaches into their own enterprises.
Critical discussion of the sustainable agriculture concept will and should contin-
ue. Understanding will deepen; answers will continue to come. On-going dialog
is important for another reason: with more parties, each with its own agenda,
jumping into the sustainable agriculture “tent,” only a continued focus on the
real issues and goals will keep sustainable agriculture from becoming so all-en-
compassing as to become meaningless. To qualify as sustainable agriculture, we
consider the simple environmental criterion: that production may be maintained
without non-renewable inputs or cumulative degradation of physical and biolog-
ical resources.
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According to Infante Amate and de Molina (2013, p. 32), “Economic degrowth, in
order to be sustainable, must pay particular attention to how this process is carried
out. We think that only a shift towards organic farming and corresponding changes
in consumption patterns can contribute to substantial reductions of resource use
in the food system and to sustainable degrowth”. The same authors, paraphrasing
the 8 RS proposed by Latouche (2009, namely: Re-evaluate, Reconceptualise, Re-
structure, Redistribute, Relocalize, Reduce, Re-use, Recycle), propose the strategy
of the 4RS: namely: re-territorialisation of production, re-localisation of markets,
re-vegetarianisation of diet, and re-seasonalisation of food consumption, as the
way forwards for degrowth. Jackson (2009) briefly addresses the impact of inten-
sive farming and calls for a more sustainable agriculture, offering only some gen-
eral warnings. The overall sustainability of organic agriculture is still debated, and
there is a lack of a scenario analysis in relation to the impact of a large-scale transi-
tion to low-input agriculture on the food system and society. That is to say, linking
the agricultural system to societal metabolism. Georgescu-Roegen advocated the
adoption of organic agriculture, but he was aware that a reduction in yield was to
be expected. A process of de-intensification of agriculture is certainly needed, in
particular in regions such as Europe and the USA. Nevertheless, different realities
face different problems.

In the debate around sustainable development and degrowth, there is a lot of ‘reli-
gious’ invectives. Degrowth criticises the ‘market economy’ as a new God. Some
denounces sustainable development as a “new religion”(Brunel 2008). On the oth-
er hand, voices are rising against the ‘spiritualism’ of degrowth (D1 Méo, 2006).
These ‘transcendences’ are however not established in the same way. Growth
is institutionalised in the framework of sustainable development, like a kind of
self-prophetic pantheism: all is becoming market. On the other hand, degrowth is
a way to debate over ends, to get away from economism. This differences between
sustainable development and degrowth can be apply on agriculture as well (Wele-
born, 2008).

Degrowth way to sustainability, according to Lievens should be possibilities
to farmer can determine the quality of soils, water and food. Health is strongly
related to what we eat. The global crisis occurring in the farmer world - plenty
of farms disappear every year around the world - is not a detail. Optimistically,
many considerations are dedicated on tomorrow agriculture: it should be free
from petrol use (as inputs and energy), extensive, local and environmentally
sound. Farmers have to live directly from what they produce but this sector
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should be away from global profit focus. We can see it as a public service, pro-
viding many implications in other sectors and pushing them into the transitional
period. Another application of the precautionary principle is the upholding of
GMO on laboratories. This kind of seeds is directly linked with an intensive,
centralized and profit-oriented agriculture.

Lievens, propose a set of indicators focused on the agricultural world in a de-
growth transition period. This indicators are submitted to the debate, in a way to
underline his abilities to engage the paradigm, which create an indicator, dedicated
to agriculture in degrowth period, directly connected with the program of “8R
steps” proposed by Latouche (2006). These steps are: to revalue, to reconceptual-
ise, to restructure, to relocate, to redistribute, to reduce, to re-use, and to recycle.

1) According to Lievens fo revalue in generally means to change agricultural
paradigm and our way of thinking like first step. Values are fundamental to help
us through the entire process of paradigm transition. Considering the current
situation of agriculture, it doesn’t seem excessive (according to the author) to
speak about ‘war’ agriculture. Therefore the perception has to evolve from war
to cooperative agriculture. This cooperation should concerns two levels:
a) cooperation between Humanity and Nature. The objective is to reach a high
level of sustainability with a better knowledge and use of natural capacities.
Many sweet practices already exists as organic farming for example. Some
agro-environmental measures can help to preserve habitat biodiversity in a way
to improve or keep places dedicated to auxiliaries (birds, bees, ladybirds etc.).
This biological pest control requires no energy inputs and helps the lowering of
chemical inputs. Permaculture (permanent agriculture) could also be a benefi-
cial for cooperation between Humanity and Nature. Finally, the use of transgen-
ic plants appears as in total opposition with degrowth transition.
b) cooperation between people. The significance is to improve the links be-
tween people around farming practices and get away from social competition.
Many initiatives provides this kind of links, as for example the associations for
the maintenance of rural agriculture (AMAP in French) in which people pay
in advance for the future production of their local farmer and help him during
work intensive periods. We can also mention the collective purchase groups
(GAC in French). All these practices help to create link between people around
farming and could provide better knowledge of farming for city dwellers.

80



2) to reconceptualise: To back agriculture close to nature and close to the people
with targeting its first major goal: to feed people. Alimentation practices are di-
rectly connected with farming practices and are so essential to be questioned. But
the central question is : what means to feed? In a degrowth transition, the food is
not only an amount of calories a day, but represents something more important
because of the consequences on health, environment and social concerns. Rearing
of 6|8 livestock and the meat industry can create large environmental and social
degradations when it is intensive-oriented. The high level of current meat con-
sumption should decrease and shift to a balanced proportion between vegetable
and animal proteins. The quality is also a part of the problem and initiatives like
Slow Food Movement are directly connected with degrowth philosophy, aiming to
build some alliances between farmers and ‘eaters’. Advertising for junk food has
to sharply decrease to stop the demand for such food.

3) to restructure: a global modification of the production structure is the objective.
Due to lower fuel intensity, more human work could be requested in the agricul-
ture. It would lead to an increase in the farmers into the population, with a reduc-
tion of the average size of farms (crop areas). This land restructuration needs to be
coupled with a shift from monoculture areas to multi-species and extensive agri-
culture. To ensure a cyclic process, each farm could keep mixed activities (crops
and breeding).

4) to relocate: key concept for the objectors to growth, relocalization appears as
a solution to the future peak oil, and offers the possibility to create links and so-
cial relations where people live. Current high level of transportation for delivering
goods appears unsustainable and is based on cheap oil. The reduction of “food
miles” will be a beneficial to local farming and distribution. Author proposes three
domains where relocalization could occur:

a) to relocate the choice of crops through local and adapted seeds. This choice

gives the opportunity to be more adapted to environmental specificities at the

local level and provides biodiversity.

b) To relocate the transformation/distribution of the products with direct-selling

¢) to relocate the financing with models like co-operative.

The realization could be started first in the field of food supply, and later it

could be extended to a broader economic and financial self-sustainability too
(Domby, 2015).
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5) to redistribute: millions of people suffer from hunger around the world and
even in developed countries, even if the global production of food calories appears
sufficient to feed the entire population. Degrowth is first a decrease in inequalities
at every scales, then a redistribution of food production. The redistribution is also
related to the power redistribution. The abilities to decide food orientations (ali-
mentary sovereignty) can preserve from miss-orientations of production.

6) to reduce: the goal of agriculture in a degrowth society is not about a re-
duction in the production but more about a strong cut in the impacts and in the
dependence. Author proposes a reduction in chemical products and in fossil
fuel use to reach a sustainable agriculture. No more damage should be done
on nature and humanity.

7/8) to re-use, to recycle: these last two steps in the “8Rs” scenario are supported
by many former practices to achieve the process. For example, use of fertile seeds
allows not to depend anymore on big seed groups and to obtain adapted local
varieties. About the recycling process, it should be reach a full recycling of the
nourishing elements via local composting areas for example.

Picture 1. 8R steps scenario

Latouches 8R apply to agriculture

» New value of what agriculture is and what
should be

» Closer to nature, closer to people,
cooperate instead of compete

Re-valuate
Reconceptualise

= Modify the production

Restructure « Sustainable instead of high industrialized

i i « Put more care on local food
Re l:DkE?IlZE‘ » Shorten distribution channel
Re-distribute

T VS - Less chemicals

Recycle

Degrowth theories propose to avoid and end up with what is called economisation
of the world (i.e. seeing everything through economic glasses of profit and loss).
Trying to convert every dimension into money appears unthinkable.
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Conclusions

Society is facing various cultural and resource problems that could be solved by
decreasing economic production. Physiological human needs may be met, while
abandoning metal and fossil resource extraction, by encouraging high levels of
local net primary production through improved economic value systems and ag-
ricultural land use. In a closed-loop scenario, organic, high biodiversity cropping
with extensive plant cover, labour intensive farming will produce the highest yield
and level of sustainability over the long term. Decreasing levels of population den-
sity and per capita consumption will improve the probability of future resource
self-sufficiency for humans within the biosphere. According the current experi-
ence sustainable development practices in agriculture is not well enough.

Degrowth theories just begin to be studied and deepened even if we find very
old roots that nourish this thinking. Review of the literature suffers from a lack
of available studies, making sometimes difficult to highlight relevant proxy. As
presented at the beginning, this paper does not pretend to prove the hypothesis,
only to give an overview of the development of degrowth idea, especially in
the field of agriculture. In generaly, Latouch 8R must be starting point for de-
veloping the idea. A key success factor for such an index will be its acceptation
by the Civil Society and even more by the farmers. Envisioning degrowth, as a
transitional period from unsustainable societies to a variety of sustainable ones
seems to be pertinent. Nevertheless, to be able to take off and go on with this
paradigm shift, some measurements need to be able to support political deci-
sions about society’s orientations for farming. At the current time, no existing
indicator seems appropriate to support this decision-making process.

This paper does not pretend to prove the hypothesis, only to give an overview of
the development of degrowth idea, especially in the field of agriculture.
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WATER QUALITY AND IRRIGATION MANAGEMENT
IN ORGANIC PRODUCTION!'

Boris Kuzman?, Radivoj Prodanovic®

Abstract

The aim of paper is to present the specifics of irrigation in organic production,
to point out the most important principles and parameters of water quality for
irrigation.

Irrigation management in organic production is tasked with paying special at-
tention to the quality of water. Irrigation in organic production may have an
adverse effect on yield and product quality, if irrigation water contains toxic
elements or is microbiologically contaminated.

The results from this study show that the water resources of the Republic of Ser-
bia are suitable for organic production, but there are water sources that are con-
taminated. The best system of irrigation in organic production (vegetables, fruit
growing) is ‘drop by drop’, because other ways increase the risks of spreading
pathogens and spoilage of soil structure. In organic production, irrigation water
must be of adequate quality.

The process of certification of organic production can include water analysis from
the aspect of the content of elements, on physical parameters and microbiological
correctness. If certain failures are identified, the manager is obliged to inform the
certification body about this and to take appropriate actions.

Key words: management, irrigation, water quality, organic production.

1 Paper is part of project III 46006 Sustainable agriculture and rural development in function of
achieving strategic goals of Republic of Serbia within Danube region, funded by Ministry of Ed-
ucation, Science and Technical Development of Republic of Serbia. Project period 2011-2018.

2 Boris Kuzman, Ph.D., Associate Professor, Institute of Agricultural Economics, Volgina Street
no. 15, 11060 Belgrade, Serbia, Phone: +381 63 590 129, E-mail: kuzmanboris@yahoo.com

3 Radivoj Prodanovic, Ph.D., Assistant Professor, University Business Academy in Novi Sad,
Faculty of Economics and Engineering Management in Novi Sad, Cvecarska Street no. 2, 21
000 Novi Sad, Serbia, Phone: +381 21 400 484, E-mail: rprodanovic@fimek.edu.rs

87



Introduction

Irrigation means the provision of plants with the necessary water for growth,
development and fruiting. It has been applied in plant production since ancient
times, and today it has developed into a modern applied discipline.

The paper starts from the assumption that irrigation is a factor that can contribute
to stability and increase the economic and ecological effects of organic plant
production.

Irrigation stabilizes yields at a high level, enables the production of products
of satisfactory quality, and contributes to greater employment of capacity and
workforce. However, irrigation in certain cases may also have negative effects
on yield and quality, as well as on land. These are cases when irrigation is done
with water of inadequate quality or if excessive amounts of water are added.

Therefore, the task of irrigation management in organic production is to prevent
possible risks, such as contamination of plant organs and fruits, land, and to ratio-
nally dispose of water resources in an attempt to maintain or increase their quality.

The lack of precipitation (drought) occurs almost every year, lasts longer or short-
er, and leaves serious consequences on yield. Bosnjak and Macki¢ (2009), based
on several years of research, found that drought is a regular occurrence, that 76%
of the summer period has a lower or greater water deficit.

Irrigation in organic production should be carried out in a professional manner, ie
it is necessary to perform rational irrigation with quality water in accordance with
the needs of plants, the dynamics of water consumption, climatic conditions and
water physical properties of the land. It is necessary to correctly determine the
watering time, the watering rate, which depends on the way the irrigation and the
technical condition and possibilities of the irrigation equipment are concerned.

Due to the existing climatic conditions, characterized by the lack of precipita-
tion, irrigation is gaining importance. Vegetable production can not be imagined
without irrigation. Irrigation of orchards and vineyards contributes to high yields
and stable production of high quality (Mihailovi¢ et al., 2014). The second and
posterior sowing is without irrigation.

88



Given the increasing trend in organic production areas, as well as the increasing
demands for preserving water and land resources, we are motivated to explore
management practices for irrigation, which could result in the development of
organic production.

The aim of the paper is to present the specifics of irrigation in organic pro-
duction and to indicate the most important principles and parameters of water
quality for irrigation.

Water quality for irrigation

Irrigation water contains less or more soluble salts and solids. Water quality for irri-
gation 1s influenced by water temperature, presence of gases, microorganisms and
chemical substances derived from wastewater and pesticides (Dragovi¢, 2006).

Herbal organs and fruits are subject to a certain degree of pollution because in
soil, water and air there are polluting substances. The risk of contamination is also
possible through water for irrigation, due to the general trend of deterioration in its
quality, the increase in areas under irrigation systems, and the use of waste water
in irrigation (Dragovi¢, Cicmil, 2008). The main cause of poor water quality is the
lack of water management or poor farm management (Cesareo Landeros-Sanchez
etal., 2011).

In irrigation in organic production, water quality is of particular importance. Given
that this is the era of technical prosperity and industrialization, irrigation water is
also the recipient of huge quantities of wastewater. In nature, there is less water of
good quality in the presence of the trend of further deterioration.

In organic production, the basic principle of irrigation is the tendency for us not to exploit
the land, as if the last generation, that is land and water resources, must be treated as a
natural resource, to which the future generations are entitled (Dragovi¢, Cicmil, 2008).

In order to certify organic production, it must meet precisely defined conditions,
which among other things include adequate water quality for irrigation (Petrovi¢

etal., 2016).

The basic criteria for assessing water quality for irrigation are the analysis of chem-
ical and physical properties as well as microbiological correctness. The chemical
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properties analyze the quantitative salt content, as well as their qualitative compo-
sition, separately analyzing the content of cations and anions. Also, the participa-
tion of other elements from the waste waters is analyzed: microelements, heavy
metals, so-called trace elements. Only those elements that show negative effects
on soil and plants and pose a potential danger to humans and animals are analyzed.
Physical properties analyze the application and temperature of the water. Analysis
of microbiological properties consists in the consideration of the representation of
species and number of pathogens.

Table 1. Basic parameters for water quality assessment for irrigation

Physically | Chemically | Biological
Temperature Reaction (pH) Number of coliforms

Suspended particles Total soluble salts ~ Number of pathogenic calls

Species and concentra-

Color / Mutually tion of anion

Biological need for oxygen

Type and concentration
of cations

Microelements

Toxic ions

Heavy metals

Source: Romic, 2006.

In addition to the mentioned quality parameters, the suitability of water for ir-
rigation should be assessed on the basis of specific conditions of use, including
cultivated culture, soil characteristics, irrigation practices, agro-technical mea-
sures and climatic conditions (Romi¢, 2006).

It is especially important to know the aquatic physical properties of irrigated
soils, mechanical composition, texture, adsorption capacity, infiltration, filtra-
tion, natural drainage, etc. One of the criteria for irrigation of soil is rough texture
(skeletal, sandy), and the other for heavier clay and organic soil. The climate is
very important (arid/semiarid), ie whether there are conditions for natural salt
rinsing or artificial drainage is necessary, or if there is precipitation outside the
irrigation season. Then, plant species are of varying salt tolerance, so the right
choice should be made. Only after the complete analyzes water is classified in
the class and the final decision is made (Vuci¢, 1976).
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Figure 1 shows ten watercourses of the highest quality, which have great impact
and to which special attention should be paid when constructing irrigation systems.

Chart 1. Watercourses with best quality
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Source: Veljkovi¢, Jovici¢, 2011.

There are numerous classifications in the world for water quality assessment for
irrigation. A few of them are universal in the application around the world. This
first classification was provided by the US Salinity Laboratory, whose presentation
was made by Vuci¢ (1976) for our conditions. Then, Ayers (1979) gave a more
recent classification, so that the FAO would employ more than 30 leading world
experts, who gave the most complete classification for water quality assessment
for irrigation, and published by Ayers and Westcat (1985). It is widely used around
the world, and it was presented by Bosnjak (1994) and Beli¢ et al. (1996).

Chemical properties of irrigation water

Table 2 shows the guidelines for the interpretation of the chemical quality of water
for irrigation, ie water quality and the possibilities of its use under certain condi-
tions. Irrigation water is classified into three categories.

Category I include water that can be used for irrigation of all plant species on
all land without risk of harmful consequences. In the second category are water
which cannot have a negative impact on the quality of plant products, but it is
possible to partially shade the soil, and reduce the yield by 5-10%. Some low to
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medium intensity measures should be taken to prevent unwanted consequences
(meliorative irrigation). In category IlI, water with a high risk of adverse effects
on plants and land and their use requires strict implementation of the necessary
measures, so as not to cause adverse effects. In organic production, standards and
policies allow the use of the first two categories of water.

Table 2. Guidance for interpretation of water irrigation quality

Potential irrigation nd Degree of limitation of use
problems nit No Wea!( to Sharp
medium

Category water I I I
pH normal level 6,5-8.4
SOIL SALINITY:
ECw dS/m <0,7 0,7-3,0 >3
Total salts mg/l <450 ;13(())0 ~2000
Na SAR <3 3-9 >9
INFILTRATION:
SAR =0-3 ECw = >0,7 0,7-0,2 <0,2
3-6 = >1,2 1,2-0,3 <0,3
6-12 = >1,9 1,9-0,5 <0,5
12-20 = >2.9 2,9-1,3 <1,3
20-40 = >5,0 5,0-2,9 <2,9
TOXICITY OF SPE-
CIFIC IONS:
Cl
surface irrigation me/l <4 4-10 >10
sprinkling plants me/l <3 >3
B me/l <0,7 0,7-3 >3
DIVERSITY M-
PACT:
NO, me/l <5 5-30 >30
HCO,
Artificial rain me/l <1,5 1,5-8,5 >8,5

Source: Ayers, Westcat, 1985.
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Nesic et al. (2003), they examined the quality of water for irrigation in AP Vo-
jvodina. The results indicate increased mineralization, but not the risk of alka-
lisation. The content of microelements and heavy metals is generally below the
maximum acceptable toxicant concentration (MATC), except in three samples
in which the slightly increased nickel content is observed above the MATC. The
situation is not bad regarding the quality of water for irrigation in conventional
production, while for organic production a large part of the sources in Vojvodina
is not of adequate quality.

Table 3. Usability of surface water for irrigation in Republic of Serbia

Classification

Watercourse Profile L. FAO Miljkovié

Swebler | USSL |Neiggeb [ T axicity] Salinity [Salin, typd
Dunav Novi Sad >18 | C2-81 la 1 I 1 b
Tisa Martonos >18 | C2-51 11 1 1 1 b-s, b-h
Tisa Novi Bedej >18 | C2-51 11 | 1 1 b-s, b-h
Sava Sr.Mitrovica >18 | C2-81 la 1 1 1 b
Kan. DTD | Sombor >18 | C2-§1 la 1 1 | b
Kan. DTD | Melenci >18 | C2-S1 11 1 1 | b-h, b-s
Kan. DTD | N.Milofevo >18 | C2-51 11 1 1 I b-h, b-s
Drina B.Balta >18 | C2-81 la I 1 | b
Kolubara | DraZevac >18 | C2-81 la Il I | b
V.Morava | Lj.Most >18 | C2-81 la 1 | 1 b
V.Morava | V.Plana >18 | C2-81 la 1 I 1 b
ZMorava | Kraljevo >18 | C2-81 Ia I 1 1 b
JMorava | Aleksinac >18 | C2-§1 la I I 1 b
JMorava | VL. Han >18 | C2-81 11 I-11 | I-11 b, b-s
Beli Timok | Zajefar >18 | C2-81 la | I 1 b
Lim Priboj >18 | C2-81 la 1 I | b
NiSava Pirot >18 | C2-81 la 1 I | b
Ibar Ragka >18 | C2-S1 la 1 1 | b
Vlasina Vlasotince >18 | C2-§I1 Ia | I 1 b
Zobnatica | B.Topola >18 | C3-S1 11Ib 1l 11 11 b-s

(salin. type b-HCO;, 5-804, h-C1)

Source: Beli¢ et al., 1997.
Beli¢ et al. (2003) find that most of the potential irrigation water in the Republic
of Serbia is from I to II class. Also, a part of the water source is contaminated,

which places them in a category that is not suitable for irrigation, even in con-
ventional production.
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The basis of the Neiggebauer classification is the degree of salinity, expressed
through the dry residue, as a sign of the danger of shading and the ratio of Ca
and Mg to Na, as an indicator of the danger of soil alkalisation (Peji¢, 2011). In
the United States salinity remains the most dangerous water irrigation problem
affecting one third of all irrigated areas (Cesareo Landeros-Sanchez et al., 2011).

Table 4. Classification of irrigation water according to Neiggebauer

Cvlvzs;;)f Subclass Conditions Usability of water
a S.0.<700 mg/1
1 (Cat+Mg):(Na+K)>3 Waterless water
b S.0.<700 mg/1
(Cat+Mg):Na>3
II S.0.<700 mg/1 Good quality irrigation
(Cat+Mg):(Na+K)>1 water
a S.0.700-3000 mg/1
1 (Ca+Mg):Na>3 | Waters to be examined
b S.0.700-3000 mg/l under our conditions
(Cat+Mg):Na>1
a S.0.<700 mg/1
(Cat+Mg):Na<l
b S.0.700-3000 mg/1
% (Ca+Mg):Na<1 | Water unsuitable for
c S.0.>3000 mg/l irrigation
(Cat+Mg):Na>3
d,e S.0.>3000 mg/1
(Cat+Mg):Na>1

Source: Peji¢, 2011.

The FAO classification considers the risk of shading over the total salt concentra-
tion, expressed in mg/l or most often through electrical conductivity dS/m. The
first category does not have a danger of shading; in the second category there
is a possibility of shade, it can be used on the soil of medium to good natural
drainage, where there are natural conditions for washing the salt with precipita-
tion outside the irrigation season. For lower Ecw values, measures for prevent-
ing the shading are rarely applied. In arid conditions, occasional salt rinsings
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should be carried out, with an increase in the Ecw value to 3. In lightweightly
well drained soils, more frequent occasional rinses are required, while on heavy
soils of poor drainage, artificial drainage and occasional rinsings are required.
Under these conditions, it is medium-sensitive to medium-tolerant plant species
towards salts. If it is used for Irrigation Water Category IlI, severe measures are
needed to prevent shading. They can be used on lighter lands of rough texture, it
is always necessary that artificial drainage is occasional as well as permanent and
rinsing of salt by cultivating high tolerance plants.

The danger of alkalisation is overlooked SAR* values, ie the absolute content of
Ca, Mg and Na cations, and their relative relationship. The SAR value is com-
bined with Ecw and the waters are classified into six classes, and each class is
divided into three categories. In fact, the emphasis is on the danger of alkalisa-
tion with increasing salt concentration in irrigation water. If there is a higher Ecw
value then smaller SAR values pose a great risk of alkalisation (Peji¢, 2011).

The toxicity of specific ions, such as Na, Cl and B, is also considered. Na and ClI
are accumulated in plant tissue mainly in perennial plantations, are particularly
harmful to stone fruit, cause yield reductions, damage the trees and lead to the
rapid aging of the orchard. Even small quantities of these elements, by long-term
irrigation, cause harmful levels of their content in the tissues of perennial plants.
B is a beneficial microelement in small concentrations, and in large quantities it
1s harmful, and also toxic to plants (Bosnjak et al., 1994).

The diversity of negative impacts on plants and land is shown by nitrates (NO,)
and bicarbonates (HCO,). Nitrogen is a macroelementate, yield carrier, if NO,,
especially NO, (nitrite) are found in larger quantities in irrigation water, are very
harmful to the soil and plants and are dangerous to humans and animals. They
are mainly accumulated in plants in large quantities, deposited in proteins, where
they form nitroamines, which are carcinogenic compounds (Cesareo Lander-
os-Sanchez et al., 2011).

The FAO classification specifically considers the maximum allowed concen-
tration of trace element (trace elements) in irrigation water, and which are not

4 Sodium Adsorption Ratio (SAR). The classification is based on electroconductivity values as
indicators of salt concentration - SAR values as a relative activity indicator On in removable
reactions with soil, ie, potential adsorption indexes Na. If the proportion of Na great danger of
alkalisation is high, if Ca and Mg dominate the risk of alkalisation is small (Peji¢, 2011).
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included in routine analyzes. It is necessary to analyze them in the use of water,
which are also recipients of wastewater. These elements are analyzed, which can
be expected depending on the pollutant. At higher concentrations, they accumu-
late in plants, most often slow down, and they stop growth or cause other dam-
age. Several experts in this field conducted numerous studies, which served as
the basis for determining MATC elements in traces of irrigation water (Table 5).

Table 5. Maximum allowed concentration of trace elements in irrigation water

MDC
Element Observations
(mg/l)
Al 50 It can cause acidic soil to be non-productive (pH <5.5), but in
’ pH> 7 ions, precipitates and eliminates any toxicity.
Plant toxicity varies in a wide range, from 12 mg/1 in sudan grass
As 0,10 .
to 0.05 mg/l in rice.
Be 0,10 Plant toxicity varies from 5 mg/I for honey to 0.5 mg/I for beans.
For several plant species, it is toxic at a concentration of 0.1 mg/1
cd 0.01 in a nutrient solution. There is a potential risk of accumulation
’ in soil and plants in concentrations that can be very dangerous
to humans.
It is toxic to tomatoes in concentrations of 0.1 mg/l in a nutrient
Co 0,05 solution. It has a tendency to inactivate in neutral and alkaline
soils.
It is not known as a biogenic growth element. The limit is
Cr 0,10 . .
determined based on toxicity.
Cu 020 It is toxic for many species with a content of 0.1-1.0 mg/l in a
’ nutrient solution.
F 1,00 It is inactivated in neutral and alkaline soils.
It is not toxic to plants in aerated land, causing soil acidification
Fe 5,00 and loss of affordable P and Mo. When irrigated by artificial rain,
it is deposited on plants and equipment for irrigation.
It is tolerated by many plants, it is mobile in the soil. It is toxic to
Li 2,50 citrus in low concentrations (> 0.75 mg/l) by activity is similar
to boron.
It is toxic to plants at a concentration of several tens of to a few
Mn 0,20 L
/1, but usually only in acidic soils.
Mo 0.01 It is not toxic to plants at normal concentrations. Cattle can be
’ toxic if food is produced on highly concentrated soils.
Ni 020 It is toxic for many plant species at a concentration of 0.5-1.0
’ mg/l, its toxicity is reduced in neutral and alkaline environment.
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MDC
Element Observations

(mg/l)
Pb 5,00 It can inhibit the growth of plant cells at very high concentrations.

It is toxic to plants at very low concentrations of about 0.025
mg/1. It is toxic to livestock if food is produced on high-level Se

Se 0,02 sites. It is one of the essential elements for animals, but at very
low concentrations.
Sn, Ti, W / Plants do not tolerate them, specific tolerance is unknown.
\% 0,10 It is toxic to many plants at relatively low concentrations.
It is toxic to many plants in fairly variable concentrations. Its
Zn 2,00 toxicity is reduced at pH> 6, in fine texture lands and organogenic

soils.

Source: Ayers, Westcat, 1985, Dragovic¢, Cicmil, 2008.

Not all trace elements are harmful; many are in low concentrations useful, such
as biogenic growth elements and microelements.

According to the recommendation of this classification, MATC values refer to
intensive irrigation with an irrigation norm of 10,000 m*/ha of water annually. If
the irrigation norm is higher, the allowed maximum concentration is reduced pro-
portionally. In the application of smaller irrigation norms, the criteria are not alle-
viated (Ayers, Westcat, 1985). In our country, the criterion for concentrating some
of these trace elements is regulated by the Law on Waters, which is interesting
for organic agriculture, to which the interested parties are referring to this issue.

Physical properties of irrigation water

Physical properties consider the temperature of the water and the application, are
much less important for the quality of water for irrigation of chemical proper-
ties, they rarely occur locally and do not leave more severe consequences. Low
temperatures occur when using water from mountain reservoirs, in which water
from ice and ice melts, it can be below 10 °C. Also, when using groundwater, the
temperatures are low 10 - 14 °C. Low temperatures slowly slow down, and they
stop the growth of plants, which in difficult cases begin to yellow. Although the
process most often takes a short time, it is negatively reflected, because it pro-
longs the vegetation, reduces yields and impairs the quality of the product. The
minimum irrigation water temperatures are 19 — 20 °C, optimal 25 - 30 °C and
maximum 34 - 35 °C (Bosnjak, 1999).
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Application in river waters is analyzed by quantity, primarily by mechanical
composition. Large particles of 0.1 mm are undesirable, easy to settle in the
channels and tubes. From 0.1 - 0.05 mm favorably affect physical properties,
especially heavy soils, reducing their attachment, but they are poor in nutrients.
Particles larger than 0.05 mm are rich in nutrients, but in large quantities adverse-
ly affect the physical properties of the soil, reduce infiltration, filtration and ag-
gravate aeration. This application is very favorable for sandy soils. The chemical
composition of the coating is very similar to the composition of clay, it consists
of oxides Si, Al, Fe, Ca, Mg, K, Na and organic matter (Belic, 1997).

Microbiological properties of irrigation water

Organic production pays great attention to health food safety, therefore it is of
special importance microbiological correctness of water for irrigation. Irrigation
water can transmit pathogenic microorganisms, infect plants and their products,
which can cause human diseases, such as Salmonella, Escherichia coli 0157: H7,
Cryptosporidium parvum and others (Kljujev, 2012). In surface waters there is a
greater possibility of microbiological contamination of wastewater from cities,
as well as from agroindustry. If groundwater is watered, the risk of microbiolog-
ical contamination is reduced to a minimum.

Contaminated plant products are difficult to clean, because it is impossible to
completely remove the bacteria by washing with water only. Also, contamina-
tion of the product depends on the irrigation mode, and the highest is in irriga-
tion by rain. There are considerably fewer contamination possibilities for surface
irrigation and drip irrigation. Also, the type and variety of pathogens and their
ability to survive on plant products depends on the infection and the onset of
disease in humans and animals. Some pathogens such as E. coli and her are
similar if they are fed with just a few bacteria (less than 10) causing illness. For
the analysis of the microbiological properties of irrigation water, the presence of
the total number of pathogens is observed, then the presence of faecal pathogens
and E. coli bacteria (Kljujev, 2012) is analyzed in particular. E. coli K-12, from
contaminated water for irrigation, often superficial and endophytic, colonizes the
root of the green salad and through the vascular system has reached the leaves
of plants. Therefore, constant monitoring of the microbiological correctness of
water 1s necessary (Kljujev, 2012). According to Jones (2005), a total of 1000
pathogens per liter of water are allowed, of which 100 bacteria E. coli.
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Table 6. Criteria for irrigation water quality of microbiological aspect (Ca-
nadian Ministry of Environment)

c e . . , . Fecal coli-

Types of irrigation E. coli Enterococci | P. aeruginosa forms
Vegetables and fruits
that are consumed <77/100 ml | <20/100 ml <200/100 ml
fresh
Public arcas and <385/100 ml | <100/100 ml | <10/100 ml
pastures
Generally = 1023/100 <250/100 ml <1000/100 ml

Source: Kljujev, 2012.

Reducing the risk of contamination of plant fruits by irrigation can be achieved
by choosing an appropriate irrigation method, such as drip irrigation system,
by selecting the water source and purifying water, if economically justified
(Dragovi¢, Cicmil, 2008).

Specificity of irrigation in organic production

Organic production primarily involves plant species in which people eat green
products in the diet of people, creating a large green mass with very high water
content and a relatively poorly developed root system. For these reasons they
have high water requirements and require a higher level of soil moisture (Dra-
govi¢, Cicmil, 2008).

Organic production requires high water quality for irrigation, due to increased
demands for healthy food safety. An authorized controller may also request
water analysis for irrigation, where samples must be taken directly on the plot
during irrigation, as water can be contaminated by water from the water intake to
the plot (Prodanovi¢, 2015).

In organic production, irrigation is carried out with respect to the basic standards
IFOAM and Codex Alimentarius. Irrigation in organic production requires the
application of a larger amount of organic fertilizers in order to avoid deteriora-
tion of soil structure and elution of elements. It is recommended, as in conven-
tional production, that it is less frequent and more abundantly watered (20-30 ml/
m?) (Dragovi¢ and Cicmil, 2008), in order that the plants form the root deep and
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be less sensitive to the lack of moisture. It would be preferable to use hot water,
preferably rainwater and water from the river and the channel, in order to avoid

cold water and water from the water supply (Water Management in organic pro-
duction, 2017).

Irrigation water must not contain more than 0.15% soluble salts and must be free
from harmful pesticide residues, heavy metals and other harmful substances.
Irrigation should be done in the morning, when the smallest difference between
the water temperature and the temperature of the plant, in order to avoid thermal
stress in the plants. It should be cautious, because when water is stagnant more
than 10 1/m?, the possibility of soil compaction and rinsing of nutrients increases
(Dragovi¢, Cicmil, 2008).

Table 7. Desired water parameters for irrigation in organic production

Parameter Values
pH 5,5-6,5
Electrical conductivity < 2,0 mS/cm
Salts <1,5¢g/l
Bicarbonates < 5 meq/l
Sulphates <2200 meq/l
SAR <10
Nitrates <120 ppm

Source: Irrigation, 2017.

Artificial rain (spilling) is not suitable for organic production, because in some
species, which are sensitive to certain diseases, losses can occur, and the soil
structure deteriorates.

Drip irrigation is suitable for some types of organic production (vegetables, fruit
growing), for crops requiring high soil moisture and low humidity. In order to
avoid clogging of the drops, which can be mechanical, chemical and biological,
the system must be properly maintained. Permanently, water filtration is per-
formed. Occasionally rinsing of the pipe is required. Irrigation by drop-in stroke
should be applied to wide-spread vegetable production and in a protected area.
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Prior to irrigation, it is advisable to require the organic production inspector
to conduct a chemical analysis of water in accredited laboratories, such as the
Institute for Health Protection. When certifying organic production, it may be
required that the manufacturer submit to the authorized certification house the
results of the water analysis, which is used for irrigation.

Irrigation specifications in organic orchard

Thanks to the powerful and deep root system, most fruit trees are well tolerated
by dry periods, but yields are of low and poorer quality. The importance of irri-
gating fruit trees is reflected in the fact that droughts have a negative effect on
the next season, since there are not enough floral buds formed. In some fruit spe-
cies (apple, pear, plum), the so-called alternative birth (Dragovi¢, Cicmil, 2008).
Modern intensive production of organic fruit is without irrigation, and the instal-
lation of irrigation systems, as well as anti-grid networks, has recently become a
standard in the area of AP Vojvodina (Keserovi¢ et al., 2008).

In the world, insufficiently worked on the study of irrigation problems in or-
chards (Ferreres, Goldhammer, 1990), with the most studied apple, while for
other species much more research is needed. Vucic et al. (1980), they established
the needs of apples for water 550 - 600 mm for varieties for winter consumption.
Bosnjak et al. (1994), they determined the need for pear water of the Viljamovka
470 mm plus/minus 10 % for the fruiting period, but this should be added to the
precipitation outside this period of 200-300 mm. In fact, for our conditions it is
estimated that the annual needs of orchards for water are 600 - 800 mm depend-
ing on the species and variety, ie from its era of maturation, as well as from the
applied biotechnology, primarily the breeding form. In our conditions, orchards
for high and stable yields of good quality should be provided during the vegeta-
tion season by months of the following amount of water: April 40-60 mm, May
70-100 mm, June 90-120 mm, July 110-130 mm, August 100 - 130 mm and Sep-
tember 50 - 60 mm, totaling 460-600 mm. It is necessary to add the consumption
of water outside the vegetation season 150 - 250 mm (Vuci¢ et al., 1980).

The water regime according to soil moisture is rarely applied in practice, but the
critical period method is used, which is the period when the fruit has high de-
mands on water (period of intensive growth of fruits), (Dragovi¢, Cicmil, 2008).
If the technical minimum is used, it is at the level of the water constant of the
lentocapillary moisture, which separates the easily movable from the heavier
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moving water spore in the soil. It amounts to medium to medium to heavy soil
60-65% of the Polish water capacity (PWC), to 65-70% of PWC hard, it is light-
er and can be 30% PWC on the sand. Fereres and Goldhamer (1990) suggest for
US conditions the measurement of soil moisture for local irrigation of drops by a
tensiometer, and for other gypsum blocks or electrometric methods, where there
are several types of accessories and a neutron for measuring soil moisture.

The most commonly used is the flooding regime in critical periods in practice,
since the procedure is the simplest. Vuci¢ (1976) recommends that the first wa-
tering be done 10 - 20 days after flowering, if the winter was sparse, and the
spring is dry. This watering is rarely done under our conditions. Roughly water-
ing is done until the end of June, because in most years there are enough water
from winter reserves, which are supplemented with spring rainfall. The season of
irrigation irrigation in our conditions is in July and August in the stages of inten-
sive growth of fruits, the formation of organic matter and the formation of flower
and foliage for the next year. In our conditions, when watering an orchard, it is
most acceptable to apply water balance as the basis of the water regime.

The most suitable way to irrigate an organic orchard is drip irrigation system, al-
though other methods can also be used. drip irrigation system is at least stressful
for fruit trees, at the very least it is compaction of soil, the most precise is the addi-
tion of water, it allows for fertigation and constant humidification in the root zone,
water is rationally used and it is possible to specify the inlet norm. Water filters
are obligatory, and if slope of the parcel is higher than 5%, compensatory droplets
should be used (Vukoje, 2015).

The economic effects are the result of regular and regular agro-technology inher-
ent in organic production, the selection of good varieties, the use of manure, as
well as the drip irrigation system.

Conclusion

Irrigation in organic production is specific because it requires high water quality,
rational disposal of it and irrigation systems that will not impair the soil structure
and cause the spread of the pathogen. The best way of irrigation in organic pro-
duction in most vegetable crops, even in perennial plants, is the drip irrigation
system, since other ways increase the risks of spreading pathogens and deteri-
oration of soil structure. The process of certification of organic production may
include water analysis from the aspect of the content of elements, physical pa-
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rameters and microbiological correctness. In organic production, irrigation water
must be of adequate quality.

The results of the research show that the water resources of the Republic of
Serbia are suitable for organic production, but there are water sources that are
contaminated. The monitoring of the quality of water for irrigation in organic
production must be carried out continuously and that all possible changes and
factors that could endanger the quality will be reported to an authorized certifica-
tion house in order to take appropriate measures.

The task of agrarian policy is to provide support for investments in irrigation
systems, in order to develop organic production, produce quality food products
and save production resources.
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THE INFLUENCES OF THE MARKETING METHODS ON
THE INTERNATIONAL TRADE WITH AGRO-PRODUCTS!

Branko Mihailovié?

Abstract

This paper examines the international marketing program for agricultural and
food products from Serbia, in order to encourage the development of rural areas.

The desk research was used in realization of the research task. At the same time,

quantitative methods were used, especially time series analysis. The diagnosis of
the condition in this area indicates that successful participation in the internation-

al market is restricted by insufficient assortment of agri-food products compared
to the current market offer in the developed world, while the research for the
better utilization of existing capacities by introducing new production lines and
products is neglected. One of the main limiting factors is the quality variation of
market products either due to the lack of standards or the non-compliance with

the existing standards. At the same time, the agricultural sector should stimulate

the development of more propulsive and competitive agriculture, which is made

up of commercial and family farms, engaged exclusively in agriculture and / or
engaged in agriculture in terms of additional revenue sources. The results of the

research show that it is necessary to involve small-scale producers into modern

market chains because they are insufficiently competitive, they trade in the infor-

mal channels, and cost of their standards implementation is high.

Key words: agriculture, international marketing, rural development, competi-
tiveness, standards.

Introduction

Agriculture is one of the pillars of economic development of the Republic of Ser-
bia, and its importance to the national economy bears not only economic but also

1 This paper is a part of the project [II-46006 “Sustainable Agriculture and Rural Development
in Terms of the Republic of Serbia Strategic Goals’ Realization within the Danube Region”,
financed by the Ministry of Education, Science and Technological Development of the Re-
public of Serbia, for the period 2011-2019.

2 Branko Mihailovi¢, Ph.D., Senior Research Associate, Institute of Agricultural Economics
Belgrade, Volgina Street no. 15, 11060 Belgrade, Serbia, Phone: +381 11 697 28 58, E-mail:

brankomih(@neobee.net
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social and environmental component. However, despite the great potential in the
sector of agricultural production as a result of favourable climatic conditions,
natural soil properties and available water resources, it is not optimally utilized.
Because of such potential, agriculture in Serbia does not represent a common
economic branch, considering that in all municipal or regional strategies it has
been defined as one of the strategic directions of development. Development of
farmers in rural areas implies their full integration into the system of Serbian
agro-complex. Contemporary agricultural production is characterized by a high
dependence of all segments of the agro-complex, which is an important subsys-
tem of the national economy and which includes: (1) the means of production
in agriculture and the food industry; (2) primary agricultural production; (3) ag-
riculture and food processing industry (into the ready-made industrial food and
industrial non-food products); (4) agri-food products marketing, and (5) final
consumption of food. The main characteristics of this great subsystem is the
complexity of functional relationships and interdependence of all the individual
segments (Milanovic 2002, 35).

The disintegration of the agro-industrial conglomerates in the 1990s caused the
institutional and organizational disorganization of agricultural product markets
in Serbia. The condition for revitalizing the market of agricultural products was
made primarily by privatizing the processing capacities, and later by strengthen-
ing the food market chains.

In the production of food in Serbia there is a relatively well-integrated production
and income chain only in the production of industrial crops, fruit and vegetables,
milk etc. These are the segments of the system that have a stable placement in the
domestic and foreign markets and that have been privatized in the initial stage
of privatization. Accordingly, the Serbian agriculture is expected to increase the
overall level of competitiveness in terms of product quality and price along with
simultaneous adjustment of production, processing and placement with interna-
tional standards. In order to meet these requirements, it is necessary to encourage
restructuring in agriculture in order to redeem the negative effects of changes on
the stability of agricultural production, and to enable the economic actors in this
field to be competitive in business.
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Methods of research

The desk research was used in realization of the research task,in which data
dominantly relate to: the characteristics of rural areas in Serbia; agriculture and
food industry; export markets and export products of the agricultural sector in
Serbia; as well as the international marketing program of agri-food products.
The analysis of export markets is focused on market segments: the market of
the European Union, CEFTA market and the market of the Russian Federation.
Accordingly, this research involves the use of data from official sources: the data
of the Serbian Statistical Office, materials from Serbian Chamber of Commerce
and the like, domestic and foreign literature; internal documentation of the In-
stitute of Agricultural Economics in Belgrade. Also, quantitative methods were
used, especially time series analysis. By combining the aforementioned research
methods more reliable answers to key questions that arise in the context of the
analysis of international marketing of agri-food products can be obtained, which
primarily contributes to the development of rural areas in Serbia.

Characteristics of rural areas in Serbia

Agriculture is an important segment of the overall rural economy, not only in eco-
nomic but also in social and cultural terms. Agriculture is also the most important
activity in the majority of rural communities and of great importance to the way
of life in rural areas. However, agriculture and farmer in modern rural community
should be closely linked with other industries and occupations (Milic 2015, 27).
That is why nowadays isolated observations and problem solving do not give suc-
cessful results. Only a comprehensive plan of small rural areas development based
on the principles of sustainable development has resulted in the EU as a success-
ful model of revival and progress of underdeveloped rural areas. The Republic of
Serbia has no official definition of rural areas, considering the fact that there is still
no compliance with the geocode standard of the EU according to which Europe is
divided into administrative regions (the so-called NUTS regionalization).

The criteria applied by the Republic Statistical Office (RSO) do not include
standard rural indicators which are common in international practices, such as:
population quantity and density, the percentage of agricultural workers in the
population,etc.. In line with this approach, rural areas are considered to be resid-
ual parts of the country, and this classification is based primarily on municipality
level decisions which assign the town (urban) status to a community which has a
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general town plan.This approach makes it harder to make statistical analysis and
interpret the indicators of rural areas in Serbia. This Strategy envisions a change
in the categorization methodology of the Republic Statistical Office until the
NUTS regionalization is complete. By the altered categorization, rural areas are
all populated areas except 24 cities that received that status in accordance to Ser-
bia’s Law of territorial organization (Official Gazette of RS, n0.129/07).Consid-
ering that both Belgrade and Ni§ have municipalities with significant agricultural
production, the OECD rural classification has been applied there.

The dominant part of the rural labour force in Serbia, ie. the dominant part of the
active rural population in Serbia works in agriculture, which puts Serbia among
the most agrarian European countries. This is primarily the result of insufficiently
developed and diversified economic structure, which is still largely dependent on
agriculture and the food industry. Lack of jobs and reduced employment opportu-
nities are a core feature of the rural labour market. On the other hand agriculture
based on small family farms, with low productivity and low market surplus is not
able to provide adequate income to those who live on it. At the same time, one
of the main characteristics of poverty in Serbia is rural poverty and among the
rural population the following categories are very vulnerable: farmers who are en-
gaged exclusively in agriculture, or receive income only in this sector, the elderly
and pensioners, women, the young, displaced persons. In the revenue structure of
small rural households in Serbia, the most represented are the off-farm employ-
ment income, income from sale of agricultural products and income from pen-
sions. The employment and income structure of the rural population indicates that
Serbia is dominated by the “afflicted” diversification of income resulting from the
unfavourable economic environment and poverty (Bogdanov, 2007, 32). In fact,
the largest share of rural household income stems from non-agricultural sources,
followed by earnings from agriculture. This data indicates a disproportionate ratio
between number of people employed in agriculture (45%) and its share in total
household income (25%), which once again confirms the low realized productivity
of agriculture (Bogdanov, 2007).

Economic development of rural areas involves much more than just agriculture, and
the policy objectives and measures for rural development do not refer exclusively
to farms and producers (Cvijanovic et al., 2011, 62-79). According to Article 12
of the Law on agriculture and rural development “measures of rural development
are the kind of incentives that encourage the improvement of competitiveness in
agriculture and forestry (investment in agriculture and forestry and the introduction
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of new standards in the production and transport of agricultural products), the pro-
motion of environmental programs, biodiversity conservation and diversification
of rural economy and improving the quality of life in rural areas “(Official Gazette
of RS, no. 41/09). Namely, rural development assumes different socio-economic
activities that are defined by rural policy and are focused on rural areas. They should
contribute to improving the quality of life and economic activity in rural areas, pri-
marily through investment in the means of agricultural production, construction and
reconstruction of rural infrastructure, training and education of rural population,
the affirmation of traditional and cultural values, environmental protection, rural
tourism development,etc. Regarding demographic, economic, social,and trends in
infrastructure, it can be concluded that rural areas in Serbia are characterized by a
high degree of differentiation with defined homogeneous rural regions that reflect
the specificities of rural areas in Serbia (Mihailovic et al., 2012, 109-119):

e The region of highly intensive agricultural production and integrated econo-
my is in the northern part of Serbia and covers the territory of AP Vojvodina
and the northwestern part of Serbia (Macva). This region is characterized by
high quality plain land and significant water resources: large rivers that flow
through this region (Danube, Sava and Tisa). On an area of about 21,000
square kilometers there are land amelioration systems which are used for the
removal of excess water. Based on demographic characteristics, economic
structure and development of the region, certain regional differences are no-
ticeable between the western and eastern part. The western part of the re-
gion has a higher population density, increased investment activity and higher
economic growth. Specific lowland landscapes, rivers, lakes, national park
“Fruska Gora” and Deliblato sands represent a fundamental part of the tourist
offer of the region, and more than 200 natural resources are under special
protection.

e The region of small urban economies with intensive agriculture is located in
the northern parts of Central Serbia, Sumadija, parts of Macva and Stig.This
region is surrounded by large urban centres, which affects the demographic,
economic and social trends in the region. The region of small urban econo-
mies with intensive agriculture takes up 16.31% of the total territory of Serbia,
while in terms of natural and geographical conditions the region is somewhat
homogeneous. The sloping topography is dominated by mountains at the west
and the east end of the region. The region of small urban economies with in-
tensive agriculture is more developed in terms of infrastructure compared to
other rural regions of Central Serbia. Being located near large urban centres
it has better infrastructure facilities, as well as easier access to public services
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and utilities. The road network is at the level of the national average and is
evenly distributed throughout the territory of the region.

e Mountainous region, with an economy based on natural resources is the big-
gest rural region in Serbia and covers 29% of the territory. A significant part
of this area includes parts of Serbia with an altitude over 500 m, and can
be classified as hilly mountainous area. In the valleys of the Danube, Juzna
Morava and Timok there are lowland areas, where the landscape diversity and
heterogeneous structure of natural resources contributed to an extremely di-
versified economy and agricultural structure. The main limiting factors for the
development of agriculture in this region are: under-utilized land potential,
labour shortage, unorganized market and lack of adequate rural infrastructure.

e The region of high tourist potential with a poor agricultural structure is the
smallest rural region in Serbia. It covers 14% of the territory and taking into
account natural and geographical conditions of the region it is relatively
homogeneous. This region is one of the strongest trump cards for the suc-
cessful positioning of the tourism product of Serbia, with an exceptional
combination of tradition, history and natural beauty. The development pri-
ority of the region is the construction of the Ibar highway, with simultaneous
protection and rational utilization of natural attractions and areas.

Decades of neglect of agriculture and natural and demographic depletion of rural
areas have resulted in very negative economic and social trends and today’s un-
favourable situation, characterized by numerous problems. The most important
among them are small and uncompetitive farms, a large number of elderly house-
holds, fragmented agricultural land, small-scale plots, extensibility and low tech-
nological level of production, insufficient or inadequate use of agro-technical
measures, low productivity, poor disposal of manure and agricultural waste, etc.
(Milic, 2015, 29). Such agriculture results in poor farming income, is uncompet-
itive and unprofitable, and can not be a factor in sustainable development in the
current situation.

Export markets and export products of Serbian agriculture

Total trade between Serbian agriculture and the World in the period January-De-
cember 2015 amounted to 4354.5 million. USD, of which 2,865.2 million USD
relates to export and 1,489.3 mil. USD to import. During this period, agriculture
recorded a surplus in trade with the world of 1375.9 million USD, which is 2.8%
more than in the previous year. Agricultural export was 6.6% lower than in the
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previous year, while import decreased by 13.9%. In this period there was an in-
crease in the share of agriculture export in total merchandise export from 20.7%
to 21.4%, and an increase in the positive balance of trade from 1,338.9 to 1,375.9
million USD, consequently increasing the coverage of import by export from
177.4% to 192.4% (Serbian Chamber of Commerce, 2016).

The export of agricultural and food products from Serbia is predominantly fo-
cused on the EU market (where about half of the total export of food from Serbia
is sold), as well as the markets of Macedonia and Bosnia and Herzegovina. In
short, Serbia is facing a well protected agricultural market in the EU (Cvijanovic
et al., 2009, 137). Namely, in addition to traditional customs, the EU applies a
number of other qualitative and quantitative restrictions on imports (technical
barriers, ISO standards), which represent a new, more subtle form of agricultural
protection measures. The EU encourages its vendors to export more in non-EU
markets, but also grants many countries (including Serbia) the privilege to export
most agricultural products to the EU market without customs duties and without
obligation to open their markets to products from the EU (sugar, beef). Situation
for Serbian agriculture changes by expanding the Union through the accession
of 10 new member states in 2004, with the biggest changes in the EU market in
the agricultural sector brought by two major agricultural producers - Poland and
Hungary. The most important export products of agrarian origin in the period
January-December 2015 were (Table 1): corn and other in the amount of 353.0
million USD, frozen raspberry in the amount of 267.6 million USD, cigarettes
in the amount of 215.8 million USD, white sugar in the amount of 102.6 mil-
lion USD and fresh apples in the amount of 102.1 million USD. According to
the structure of agricultural export it is dominated by fruits and vegetables with
the share of 26.66%, followed by grains with 22.27%,tobacco with 8.78% and
beverages with 6,60% (Serbian Chamber of Commerce, 2016). Considering the
trends in the EU market, and bearing in mind the current level of production and
the competitiveness of domestic producers, it can be concluded that we are, un-
der the assumption of fulfillment of quality control standards, competitive in the
world agricultural market only with differentiated offer, in terms of exports of
high quality products, with the brand and / or label of indigenous origin. Serbia
can seek its chance to export in the EU market only by using the modern con-
cept of competitiveness, which involves the creation of competitive advantages
through quality and innovation, and differentiated offer (Mihailovi¢, 2011).
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Table 1. The most important export products of agrarian origin,January-De-
cember 2015

Products Export in tonnes Exp OII;S;I)I mil.
CORN, other 2,206,352 353.0
RASPBERRIES, frozen 93,811 267.6
CIGARETTES 20,072 215.8
SUGAR,white 230,098 102.6
APPLES, fresh 178,666 102.1
WHEAT 519,905 98.1
SUNLOWER OIL-raw 79,877 77.0
NONALCOHOLIC beverages 133,797 60.5
SOYBEANS 129,585 50.8
SOYBEAN OIL 65,217 46.1

Source: Analysis of agriculture and food industry of Serbia in 2015, the Asso-
ciation for agriculture, food industry, forestry and water management, Serbian
Chamber of Commerce (PKS), Belgrade, March 2016, p. 16.

Serbia partly uses this strategy in placement of beef, but this strategy concept ob-
tains its true dimension only at a higher level of final product processing, thus mov-
ing from the export of resources and raw materials towards the export of knowl-
edge, technology and innovation. In short, the basic assumptions of this export
strategy and the modern concept of competitiveness are: 1) greater investments in
production modernization; 2) harmonization of the entire legislation with the reg-
ulations of the WTO and the EU; 3) compliance with numerous standards, sanitary
and veterinary control. In 2015, the Republic of Serbia realized a total volume of
trade in agricultural and food products with the signatories of CEFTA 2006 in the
amount of 1,130.1 million dollars (2.2 million tonnes), which represents a decrease
0f 9.4% compared to 2014. Exports from Serbia amounted to nearly 942.5 million
dollars (1.9 million tonnes), while imports from CEFTA signatories amounted to
187.6 million dollars (231,000 tonnes). Also, the value of export decreased by
9% and import by 11.4% compared to 2014. The surplus in trade with CEFTA
region is about 755 million USD, which is a decrease of 8% (69.5 million USD)
compared to 2014 (Serbian Chamber of Commerce, 2016). In 2015 the share of
CEFTA 2006 signatories in total export of agricultural and food products amount-
ed to 32.9%, EU countries - 47.1%, while the share of the Russian Federation in
export amounted to 9.4%.

113



The Russian Federation is a market with 142 million people (IMF, 2013), and
their consumption of food products is a major challenge for Serbian manufactur-
ers and exporters, particularly bearing in mind exemptions from customs duties
for export of Serbian products to this market. The potential for food export to the
Russian Federation, primarily involves the manufacturers of: (1) fresh beef; (2)
meat products (ham, bacon, pates, meat slices); (3) ready-made meals; (4) dairy
products; (5) fruits and vegetables and their derivatives (Parausic et al 2013,
324). On the other hand, the most important partners of Serbia in foreign trade
with CEFTA region are Bosnia and Herzegovina, Macedonia and Montenegro.
Trade with Albania and Moldova is very modest (Table 2).

Table 2. Foreign trade in agricultural and food products of Serbia with the
signatories of CEFTA 2006 in 2015

Country Exggll‘; in ImI[}(Sn]‘)t in Trade Balance (Si::i;:')
Albania 45,183,000 10,000,000 55,183,000 | 35,183,000 49
g;’vsl“r:Z and Herze- 469,535,000 72,087,000 | 541,622,000 | 397,448,000 |  47.9
Moldova 565,000 799,000 1,364,000 234,000 0.1
Montenegro 248,359,000 17,261,000 | 265,620,000 | 231,098,000 |  23.5
Macedonia 178,912,000 87,433,000 | 266,345,000 | 91,479,000 |  23.6
TOTAL 942,554,000 | 187,580,000 | 1,130,134,000 | 754,974,000 100

Source: Analysis of agriculture and food industry of Serbia in 2015, the Asso-
ciation for agriculture, food industry, forestry and water management, Serbian
Chamber of Commerce (PKS), Belgrade, March 2016, p. 18.

Most agro-economists agree that our country’s perspective lies in exports to
the markets of Southeast Europe. However, great caution is required in in-
creasing grain production since there is surplus production of wheat and corn
in this region. Southeast Europe is extremely deficient in sugar, however,
there is a big problem, regarding that sugar has the stock market price, which
is in the world market well below our manufacturing cost.

International marketing of agro-products
Marketing Management is the process which regulates the marketing activity of
a company. It is a dynamic process since the conditions both in the business envi-

ronment and in a company are constantly changing (Cvijanovic et al., 2009, 10).
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Due to its pretensions to serve a wider and more diverse market, global marketing
faces stronger and more complex challenges that require faster and more subtle
strategy answers. Namely, rapid changes, complex strategic situations, sharper
and more unpredictable competition and changing mental maps of management
must be taken into account, particularly with regard to the affirmation of social
awareness about the importance of respecting environmental, social, political,
cultural, and other components of local markets (Hamovic et al., 2007, 381-389).
Marketing management basically means influencing the level, “timing” and a
composition of demand in a way that will help the organization in achieving its
goals (Kotler and Keller 2006). Namely, the process of management of market-
ing activities provides an analysis of market opportunities (existing or potential
market), formulation of objectives to be achieved in the market, defining the
supply and allocation of resources on the adopted course of action, creation of an
efficient organizational structure that will implement programs and plans in the
market, permanent control of the achieved results of marketing activities and re-
view of the rationality of pursued actions in the market (Milisavljevic, 1999, 21).

Numerous definitions are used to describe the concept of international market-
ing. Some authors defined this concept by focusing on its content, arguing that
international marketing is ““a set of activities associated with marketing in foreign
markets” (Albaum, Peterson, 1984, 161-173). This definition should include,
among other things, exporting, importing and managing of foreign operations,
and activities related to marketing, relevant to the products and services that
cross national boundaries. However, there is a disagreement over the practice of
a single universally accepted definition. In fact, it is often argued that the man-
ner in which international marketing is defined and interpreted depends on the
degree of involvement of the company in the international market, and therefore
we differentiate between “’export marketing, international marketing and global
marketing” (Doole, Lowe, 2008).

International marketing program of agri-food products should be oriented to-
wards real and anticipated needs of foreign consumers, economy and society
and enable efficient sale of products through touristic offer. The characteristics
of these products and their use as well as the characteristics of supply and de-
mand affect the program of marketing activities for these products. Marketing
concept has four basic elements (known as 4P): 1) product - should be designed
to satisfy the needs of consumers and be competitive; 2) price - refers to the price
of products or services; 3) placement - distribution of products and services to
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the consumer; 4) promotion - in addition to advertising (advertisement) includes
other types of promotion: promotional sales, sweepstakes, personal selling etc.

The combination of these elements is called the marketing mix. The aim is to
achieve such a combination of elements (4P) as to gain the competitive advantage
(positive characteristic that separates the product / service from competitors) and
thus satisfy consumers, and consequently achieve higher sales and higher profits.
In such circumstances, it is important to balance the management’s efforts in ac-
quiring or attracting new and retaining existing customers. In fact, no matter how
satisfying it is to acquire new customers it is also as necessary to devote enough
attention to retain them. For efficient management of marketing activity, it is sig-
nificantly important to adequately plan the use of individual marketing instruments
(Todorovic et al., 1998, 447).

Product mix includes relevant activities referring to: planning and development of
new products, modification or elimination of the existing ones, determining brand-
ing, packaging and quality strategy, customer service, etc. (Todorovic et al., 1998,
289). Product is a very important instrument in agricultural marketing program.
Marketing was created to solve the problems of production and producers when
the supply was greater than the demand, and the ultimate goal was the realization
of manufactured goods and earning profits for the company. Today, the essence of
marketing consists in resolving consumers’ problems - faster and better than the
competition. Accordingly, it 1s rightly pointed out that “possession of a competitive
advantage is like having a gun in a knife fight” (Kotler, 2003, 121). It is important
to distinguish between products intended for direct consumption, which under-
went no further processing, except for cleaning, sorting and packaging (eg. vegeta-
bles) and the other group, consisting of products intended for industrial processing
like raw materials (eg. grains, cattle, etc.). Good number of products falls into both
categories, because they are used both for direct consumption of households and
large consumers, and as raw materials for industrial processing. In short, specifici-
ty of agri-food products in the marketing mix is derived from the very specifics of
agricultural production, which is the result of its biological nature.

Modern packaging is much more than the wrapping or cardboard boxes used for
transportation. Packaging issues in international marketing are related to: over-
coming major geographic distances; overcoming numerous cultural differences;
dealing with various environmental standards in the world. There is general agree-
ment that there are two dominant and unavoidable functions of modern packaging:
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protective and promotional. Packaging may also play a role in the differentiation
of products, especially in retail. Product packaging is used to reinforce the distinc-
tive image of brands’ characteristics in the minds of the consumers. That is why a
continual consumer research and investment in innovations are necessary. Name-
ly, the foundation of our development is in knowledge and innovation, in using
information and communication technologies and promoting research and devel-
opment in all fields. At the same time knowledge is seen as the greatest source of
competitive advantage of firms. This is precisely what is most difficult to copy,
download, or simply attain. Accordingly, we are witnessing a process of change
in which knowledge becomes a key resource in any organization (Vukotic et al.,
2014,172-181).

In international marketing, it is particularly important that the company address-
es the concerns of its host country stakeholders, who may have very different
attitudes from the headquarters (Petrovic-Lazarevic, Vukotic, 2009, 401-414).
At the same time, one of the most important strategic issues is certainly “timing”,
ie. the speed at which the company will invest funds in foreign markets. The
dilemma, similarly to that related to the stages and focus of internationalization,
boils down to whether to rush in order to pre-empt the competition or go slowly
and carefully, and whether to go step by step (concentrating first on one key
market, and when experience is gained go to the other) or simultaneously (diver-
sified way) to invest immediately in several foreign markets. For the decision to
be made it is predominantly important to bear in mind the intensity of develop-
ment and sustainability of the market as well as to anticipate the capabilities and
intentions of the competition (Mihailovic et al., 2008, 289-305). A very small
number of agri-food products with geographical indications is standardized at
national level (ham from Zlatibor, hard cheese from Pirot), and at international
level, as already stated, there are no such products. In late 1990s, Bulgarians and
Slovaks protected the production of plum brandy, and in the meantime Slove-
nians “took” our distinctive product - ajvar. We are now at a turning point. For
example, we have the famous oblacinska” sour cherry, with by far the highest
content of ascorbic acid - vitamin C, which is bought mostly by Austrians and
Germans. It grows in the south of Serbia, and no other cherry in the world has
that composition.

With respect to the content of bioactive components, it can be labeled as func-
tional food. Unfortunately, this kind of sour cherry is not protected and Serbia

achieves much lower price in export than its competitors (Chile and Poland).
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True, there are positive examples, but these are exceptions. Brandies “Bojov-
canka” and “Yellow Wasp” protected their names, and as such they are recog-
nized even beyond national borders. Our “Arilje” and “Valjevo” raspberry is
quite famous in the world, but we failed to protect these raspberry genotypes,
and it lost its identity.

Price as an instrument of marketing mix assumes determining price levels
and price ranges, calculation techniques, sale conditions, price adjustments
and the like. (Kono, 1990, 9-19). Consequently, business success depends on
the ability of firms to: (1) recognize promising and sufficiently large market
segments, (2) identify the critical success factors, and (3) develop business
processes in order to acquire distinctive competence (Todorovic 2003). On
the other hand, from the standpoint of price competitiveness of agri-food
products, Serbia has diverse characteristics. Due to small holdings, Serbia
has higher production costs for basic types of grains, which causes the price
incompetitiveness in trade of these products.

On the other hand, because of the relatively cheap labour, favourable climatic
conditions and high quality, Serbia is competitive in export of vegetables, beef
and lamb meat (meat of specific and high-quality young cattle, which is exported
to the markets of Greece and Italy, which enables higher export price than the
global average). In general, the possibility to influence the prices of agricultural
products is lower than to influence the prices of industrial products. For a good
number of agricultural products, there is a perfectly competitive market. Both on
the supply and on the demand side there are more participants in the exchange,
and the product is homogeneous. Since most agricultural products have stock
market prices, it is clear that international competition is more intense in terms
of price. In this sense, Serbian producers and exporters (to achieve price com-
petitiveness in these products is impossible for them) - must turn to the export of
those agricultural and food products which require higher processing and where
there are possibilities of differentiation, either through autochtonous products,
higher quality and / or environmental safety. In the export of agricultural prod-
ucts from Serbia, an important element of competitiveness in the future will be
the development and promotion of non-price aspects of competitiveness: qual-
ity, innovation, design, packaging, reliability and speed of delivery, trade mark,
the ability to satisfy the specific demands of consumers and the like. The aim
is to reach a marketing strategy which will capitalize on the advantages based
on scale, synergy and external flexibility. Namely, great strategies comprise of
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the unique configuration of different increased activities, which cannot be easily
matched (Kotler, 2003, 19).

Distribution channels involve the selection and definition of the arrangement
with the sales channels, physical distribution management, inventory, transporta-
tion and the like. (Todorovic et al 1998, 289). Distribution as an activity encom-
passes all those activities that are essential for agri-food products to be delivered
from the manufacturer to European consumers or users of the product. Distri-
bution channels are a tool of marketing mix which is used as a means to attract
customers. When making decisions about sales channels, the existing product
policies, price and promotions are taken into account, but at the same time any
decision on the selection of sales channels influences later decisions about the
product, price and promotion.

Consequently, decisions on individual instruments of marketing mix must be
taken coordinately. The purpose of sales channels is to ensure that goods reach
the customer on time and suitable for use. Successful marketing assumes lo-
gistics that fits in a perfect chain from producer to customer. The producers of
agri-food products are expected to: 1) identify and define European geographi-
cal areas and identify potential customers; 2) assess the level of unmet demand
among customers within a defined market area; 3) consider the competition in
the market (knowledge of current and potential competitors, their locations and
services they provide).

Promotional mix includes a selection of promotional forms, budgets and ways of
their realization (Todorovic et al., 1998, 289). Promotion has less important role
in agricultural marketing program compared to industrial products. In general,
only large producers and associated manufacturers may have brand products. In
order to stimulate primary demand for certain agricultural products, it is possible
to go for a cooperative economic advertising of associated producers. In this
context, it should be noted that in many countries there are joint programs of
certain groups of producers, aimed at better placement of their products in the
domestic market or for exports. Promotion in the international context has an ad-
ditional form, which could be characterized as the promotion of national identity,
and national export promotion.

Companies in many countries seriously count on state assistance (information-
al, financial and promotional) when entering the international market, and this
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support could be rightly expected from the manufacturers and exporters of ag-
ricultural products from Serbia. Improving the image of the country of origin
“Made in Serbia” (development of the image of environmentally clean land) is
very important because it directly affects the image of certain products, which
is reflected in the positive economic effects of the placement of agricultural and
food products.

Integration of product offers - through the development of agricultural clusters,
strengthening farmers’ associations, the promotion of agricultural cooperatives;
only by joining farmers have the ability to compensate for what each of them
lacks (finance, procurement of cheaper inputs, modern machinery and technol-
ogy), with a significant increase in their bargaining power - both in relation to
the state, and in relation to the food industry, trade, exporters (Parausic et al.,
2007, 49-97).

Conclusion

Rural areas of Serbia are characterized by a high degree of differentiation in
terms of natural, infrastructural and other conditions for agricultural production,
proximity to markets, conditions for marketing of the product - differentiation in
terms of economic, social, infrastructure development, demographic characteris-
tics, and the like. The economic structure of rural Serbia is highly dependent on
the primary sector and still based on the depletion of natural resources. Tradition-
al, mono-functional agriculture is dominant and the labour market in rural areas
is characterized by: unfavourable age and educational structure in relation to the
total population, rising unemployment of the economically active population,
employment is high in primary sector (high dependence on agriculture), and low
in tertiary (the processing of agricultural products, other industries and tertiary
sector are insufficiently developed). The participation of the private sector is also
modest (it is most represented in trade).

Accordingly, it is necessary to involve small-scale producers into modern mar-
ket chains because they are insufficiently competitive, they trade in the informal
channels, and cost of their standards implementation is high. Also, it is necessary
to improve competitiveness at the level of processing capacities, which would
thus find new markets and increase consumption. In the area of primary produc-
tion there is high competition, while at the processing level there is little compe-
tition as a result of unattractive areas for investment because of the undeveloped

120



institutions, failure to comply with the EU exporting standards for a large group
of products, as well as lack of knowledge concerning real competitiveness due
to high tariff protection.

By producing internationally competitive agri-food products, agriculture in Serbia
would ensure sufficient income for family farms, focusing its activities on meet-
ing the needs and preferences of consumers and working closely with the food
processing industry. In order to achieve this, certain economic, social and environ-
mental goals must be fulfilled: 1) agriculture must efficiently use natural resources,
2) it must be integrated into the rest of the rural economy and society, 3) it must
significantly contribute to environmental protection.
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THE DEVELOPMENT CONVERGENCE
IN THE AGRICULTURE - THE EUROPEAN PERSPECTIVE

Cezary Klimkowski', Igor Tomaszewski?

Abstract

In the globalized world the convergence of economic growth processes in various
sectors world-wide is expected. The authors focused on convergence of develop-
ment processes in agriculture on global and regional scale with special focus on
Europe. The main aim of the paper is to examine whether there is such conver-
gence. Using yearly data from more than 100 countries and years 1992-2016,
it was proven that there is globally significant beta-convergence when technical
effectiveness indicators and the share of agricultural employment are taken into
account. It is especially true for Europe. When share of agricultural employment
is analyzed strong beta- and sigma-convergence is observed for every analyzed
region. Still there is strong sigma-divergence and no sign of beta-convergence in
the case of agricultural value added per worker. Europe and Asia are the only
exceptions. The results suggest strong relation between overall economic devel-
opment and development in agriculture. One can also conclude that substantial
differences in agricultural sectors among analyzed countries are caused by the
differences in capital equipment.

Key words: agriculture, agricultural growth, agricultural development, convergence.
Introduction

The topic of growth convergence is familiar to all economists dealing with vari-
ous problems related to economic growth and development (Solow, 1956; Jones,
2008). The problem of economic convergence itself was popularized by Barro
and Sala-i-Martin (1992). Currently convergence issue is very often raised by the
economists concerning economic growth (Majchrzak, Smedzik-Ambrozy, 2014).
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There are many various questions concerning economic convergence analysis and
the convergence processes in agriculture is one of the most commonly raised in
the literature. For instance, Siljak (2015) presents a broad survey of agricultural
growth convergence analysis. Prevalence of such a researches is mostly due to
fact of extraordinary importance of this topic. Development of agriculture is of ut-
most importance because the occurrence of shift from an agrarian to an industrially
based economy is strictly dependent on the growth of the productivity in agricul-
ture (Gollin et al., 2002; Olsson, Hibbs, 2005). Moreover agricultural development
plays fundamental role in reducing poverty (Thirtle et al., 2003).

Although there is still ongoing and very interesting debate on what agricultural
development really is (Sabouri, Solouki, 2015) and on what factors it depends
the most (Olujenyo, 2006), in this paper the authors focus on less sophisticated
problems.

The main aim of this paper is to answer the question whether there is agricultural
development processes convergence on a global and regional scale with the spe-
cial focus on European perspective.

Based on the literature review, the authors assume that the agricultural develop-
ment must consist of three elements: production effectiveness growth, the decrease
of agricultural employment, and the increase of value added per employed in ag-
riculture. Using indicators corresponding to these three processes the convergence
during years 1992-2016 is analyzed.

The key question is why one should expect agricultural development conver-
gence. First, it is well proven that the agricultural development is strongly tied
to overall economic development (Hayami, Ruttan, 1985; Nakajima, 1986;
Tomczak, 2006). So if there were economic development during analyzed pe-
riod, as indicates results of other researches (Boyle, McCarthy, 1999; Gaspar,
2012) there should also be agricultural development convergence.

Data and Methods

Apart from one indicator referring to the overall economic development during
analyzed period, three main indicators related to agriculture were used in the anal-
ysis. Data needed to verify if there is a global and regional convergence among
countries were taken from World Bank database. This database offers the data for
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259 countries and group of countries. However some of the records were excluded
from analysis.

First, we resign from data referring to group of countries like Least Developed
Countries, Central Europe and Baltics, High income Baltics, Middle East and
North Africa countries etc. There were 43 records. In the next step the authors re-
jected to use data from dependent territories like French Polynesia, British Virgin
Islands, Gibraltar, etc. Then we excluded data from countries, where population is
smaller than 2 million countries. It was due to the fact, that in convergence analysis
every country is single information. The authors considered comparing data from
large countries like China, Brazil or Poland with the smallest ones like Nauru, Fiji
or St. Kitts and Nevis. One of the methods to avoid these problems was weighing
procedures however it would cause some other methodological difficulties. The
authors also rejected data from countries that were during analyzed period in the
state of war due to the fact, that in these cases not-economic factors would biased
obtained results. It is countries like Afghanistan, Iraq or Syria. In the last step data
that was considered by the authors as not enough reliable from countries like Turk-
menistan or North Korea were excluded. This leaded to the database that contains
information from 113 countries.

The first of the analyzed indicator is the Gross Domestic Product (GDP) per
capita in constant prices from 2010. It helps to answer the question about over-
all economic development in analyzed countries on a global and regional scale.

The first indicator among from the ones referring to agricultural sector is the one
dealing with technical effectiveness of agricultural production and it is cereal
yields in kg per hectare. Since this aggregated indicator in some cases — especially
for large continental groups like Asia — could lead to biased results, we also use
the data referring to wheat and rice yields. These two indicators were taken from
FAOSTAT database. This database contains a considerably smaller number of
countries. Together with the mentioned above thresholds it let the authors employ
data from 72 countries in case of rice yields, and 77 in case of wheat yields.

The third analyzed indicator is employment in agriculture as a share of total em-
ployment given in percentage. The last one is the value added per worker in agri-
culture given in constant prices from 2010 and denominated in US dollars.

The results concerns global scale and regional groups as well. The authors consid-
ered that the continental grouping is the optimal way to show regional differences.
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It is worth to mention that two countries from Oceania region are added to Asian
group. Since one of the questions highlighted in the title of this article is the Euro-
pean perspective there is also additional grouping concerning European countries.
There are three groups. The first on is composed of countries that were the Euro-
pean Union (EU) members before 2003 plus Norway and Switzerland. It is called
“The old EU countries”. The second one includes the countries that become EU
member states after 2003. This group is called “The new EU countries”. The third
group is composed of European countries that do not belong to any of two previ-
ously mentioned groups.

To verify whether the convergence of analyzed indicators occurred during ana-
lyzed period two convergence measures were used. The first one is the beta-con-
vergence measure. There is beta-convergence when the rate of growth of the scru-
tinized variable is higher for those countries where its initial value is low and, at
the same time, in countries characterized by a high initial level of the variable, the
rate of its growth over the period considered is lower. If it occurs we can say that
there is beta-convergence and weaker countries are “chasing’ the stronger ones. To
estimate beta-convergence simple model is estimated using ordinary least squares
method, which can be written as:

" (}rf'lfzta-,ﬁr) =a+bxin(yia) +u.,

where: y, , — variable for i-th country in Ist period,

T — the length of analyzed period,

b — coefficient measuring the pace (and its existence itself) of convergence,

u, — random component (Kusidel, 2013, p. 46).
Ordinary least squares regression is employed to evaluate b coefficient. If »<0 and
statistically significant it means that there are beta-convergence. Opposite, if b>0
and statistically significant there is beta-divergence, which means that the pace of

growth of analyzed variables is higher in countries were initial values of the vari-
able were higher.
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When convergence occurs, the convergence rate coefficient f3 is calculated, using
In{1+b)

following equation f=- ~ 1 5 where b and T is the same as in previous

equation. This coefficient informs what percentage of the distance from the state

of equilibrium is defeated in every.

Another coefficient called half-life gives information about number of years
needed to cut current differences in half. It is estimating using equation:

M=~ Ty

Since some indicators were very volatile, it was needed to avoid problems with
short term fluctuation. It was especially important for data referring to plant produc-
tion yields. Because of that the first period is not exactly the first year, but the av-
erage level for first three years of analyzed period (1992-1994). The same with the
last year — the authors used the average level for three last years (2014-2016). The
increase of analyzed variable was measured using the ratio of the three-year average
level in last years of analyzed period to the three-year average level in first years.

Beta-convergence analysis helps to answer the question if analyzed variable rises
faster in countries where the initial level of variable were lower, and simultaneous-
ly the growth pace of this variable is lower in countries were initially value of the
variable was higher. It is important part of convergence analysis, but not the only
one. Among various other approaches, sigma-convergence evaluation seems to be
the most helpful.

Sigma-convergence occurs when the dispersion of the analyzed variable across
countries decreases during the analysis period and this fall is statistically signifi-
cant. To verify if there was the sigma-convergence variance of analyzed variable in
the 1st (%)) and the last period (¢,) is compared. The same as in case of beta-con-
vergence these periods are three-year average. If there is statistically significant
decrease in variance, which means that 6> >c>,, there is sigma-convergence. On
the contrary if there is a statistically significant increase in the value of variance
between first and last three-year average there is sigma-divergence.

The T statistics that equals ¢* /c°, is employed to verify statistical significance
of sigma-convergence. This statistics has Fisher—Snedecor distribution with (N-2,
N-2) degree of freedom, where N equals the number of countries in the analyzed
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sample. Opposite if there is an increase in the value of three-year average variance,
the T statistic equals 6°/c” and the rest of the procedure is the same. In tables
presented in the next sections the statistical significance is marked with asterisks. It
shows the level of confidence. Three asterisks equals 99% confidence level, two —
95% confidence level, and one asterisk — 90% confidence level. It refers to beta- as
well as sigma-convergence results.

Results

In the first step of the analysis it is needed to verify if there was overall economic
development during the analyzed period. To answer this question GDP per capita
convergence analysis was conducted, and results presented in table 1.

In the whole article main results are presented in tables, where left side is dedicated
to the results of beta-convergence analysis, and the right side to sigma-convergence.

Beta-convergence results contains of the value of coefficient b, together with con-
fidence level, the value of beta coefficient that inform about the pace of the conver-
gence, and the half-life coefficient indicating what time it takes for current differ-
ences to be halved. Then there is column showing if there is a beta-convergence or
beta-divergence. On the left side there is a ratio of the value of variance in the last
period to the same value in the first period. Asterisks show the level of statistical
significance. There is also a column showing if there is a sigma-convergence or
sigma-divergence.

Table 1. GDP per capita convergence analysis results

Region Coef. b Beta coef. | Half-life b -eonv. deci- o’ /o’ oeonv.
sion Tk 0 decision

Globally -0.130%** 0.61% 122.3 [3-conv. 1.73%%* o-diver.
Europe -0.408*** 2.28% 38.7 [3-conv. 1.38 -
Asia -0.262%** 1.32% 60.5 B-conv. 1.38 -
Africa -0.043 - - - 3.32%** o-diver.
North Amer- | s - - - 1.91 -
ica
South Amer- | 194 ; - ; 2.09 ;
ica
Old EU -0.466* 2.73% 339 B-conv. 1.74 -
members
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Region Coef. b Beta coef. | Half-life P -eonv- deci- o’ /o o-conv.
sion Tk ™ 0 decision
New EU -0.753%** 6.08% 20.8 B-conv. 1.06
members
Outside EU -0.526%* 3.25% 30.0 B-conv. 1.80

Source: Own elaboration based on the World Bank Database.

First analyzed indicator is GDP per capita. The results of beta- and sigma-conver-
gence analysis are presented in table 1. As it can be seen there was a beta-conver-
gence of GDP per capita growth on a global scale in the analyzed period. How-
ever its pace should be considered slow (half-life indicator shows that it would
take 122 years to diminish observed differences in half. At the same time there
was sigma-divergence, which means that the initial differences in GDP per capita
across the countries were very large. We can also observe beta-convergence for
two regional groups: European and Asian countries. It should be also emphasized,
that for these two groups the pace of the convergence processes is much faster.
Beta coefficient is more than two-fold higher for Asian countries and three-fold
for European countries than globally. For other parts of the world nor beta- nei-
ther sigma-convergence have been proved. In fact b coefficient for every analyzed
regional group was negative, however there were no statistical significance. The
same as on global scale, in case of African countries sigma-divergence was detect-
ed. It is worth to mention that in every analyzed case the variance at the last period
was higher than in the initial period, although only in two cases this growth was
statistically significant.

These results indicate that although one can observe the convergence of economic
development processes on a global scale it is mostly due to strong convergence
in Europe and Asia. One should remember that despite the fact that Asia is only
one of five continental groups it contains a considerably large number of countries
(together with New Zealand and Australia) that constitute more than a half of all
global population. The importance of changes in Asian countries group is much
higher than meaning of the same processes in other continents. At the same time
the results of sigma-convergence analysis emphasize considerable differences
among analyzed countries in the level of initial GDP per capita especially among
African countries.

Quite strong beta-convergence of GDP per capita changes during analyzed period
seems to be confirmed by the results related to three isolated groups of European

130



countries. As it can be seen, at the bottom part of table 1, in every case strong be-
ta-convergence was proven. The pace of the convergence processes is the fastest
for New EU member states with half-life indicator that equal less than 21 years.
For Old EU member states, where the statistical significance of b coefficient is the
lowest, the same indicator equals 33,9. Although for every three groups variance
of GDP per capita increased, according to F test any change was considered to
be statistically significant. It indicates that initial differences of economic devel-
opment among European countries generally and in analyzed groups were not as
significant as it was on global level. Furthermore, it can be stated that all analyzed
European countries were during analyzed period on their economic development
growth path and they were “chasing” the most developed countries in their region,
opposite to African countries.

Table 2. Cereal yields convergence analysis results

. . fB-conv. s a2 G-conv.

Region Coef. b Beta coef. Half-life decision 6’ /e, decision
Globally -0.110%** 0.51% 144.6 [3-conv. 1.55%* o-diver.
Europe -0.342%%* 1.82% 46.3 [-conv. 1.07 -
Asia -0.111 - 1.64* o-diver.
Africa -0.206** 1.00% 77.0 [3-conv. 1.50 -
North Amer- | 4 o5 - 1.67 -
ica
South Amer- | 4 157 - 229 -
ica
OldEU -0.297** 1.53% 533 [3-conv. 1.11 -
members
New EU -0.404*** 2.25% 39.1 B-conv. 1.25 -
members
Outside EU -0.479* 2.83% 329 [3-conv. 1.61 -

Source: Own elaboration based on the World Bank Database.

The first indicator relating to technical production efficiency is the yields of cereal
crops. The results of beta- and sigma-convergence analysis are presented in Table
2. As can be seen in the analyzed period, beta-convergence occurred globally, al-
though its pace should be considered slow (the half-life index equals 144). At the
same time there was sigma-divergence, which means that differences in the initial
values of cereal yields were very high. Beta-convergence (without sigma-diver-
gence) also applies to a group of European countries, as indicated by the negative
value of b coefficient. In Europe, differences between countries are reduced every

131



year by 1.82%, while in Asia by 1%. On a global scale the pace of convergence is
much slower while beta coefficient equals 0,51%.

When analyzing results referring to European countries, the authors divided
European countries into three groups: Old EU member states, New EU mem-
ber states and European countries outside the EU. In every analyzed groups of
countries there is a significant beta-convergence of the cereal yields. The pace
of this convergence is the fastest for the new EU member states and non-EU
countries. The beta coefficient equals for this groups 2.25% and 2.83% respec-
tively. It means that pace of the convergence within these groups is faster than
for the whole group of European countries. It is worth to mention that there were
no signs of sigma-convergence. In fact the observed variance increased but this
growth was too small to be considered as statistically significant.

Returning to continental group analysis, it is worth to mention that opposite to
GDP per capita convergence analysis results one can observe that there are no
beta-convergence of cereal yield changes in Asia. One of the reason for this
observation might be the fact that cereal yield indicator is much aggregated.
Asia is a very large continent and in different countries different types of cereals
are the most important one. Since yields of specific cereals change in different
manners it is considered as valuable to take a closer look at these changes.
The authors decided to analyze changes in rice and wheat — two most import-
ant crops — yields convergence separately. In this part of the analysis dividing
European countries into different groups was not taken into account, since the
problem of the level of aggregation in cereals yield indicator affected mostly
large groups like Asia or Africa.

Table 3. Rice yields convergence analysis results

Region Coef. b Beta coef. Half-life g;g:::n ¢’ /o%, ge;:;?:n
Globally -0.311%%* 1.62% 50.9 f3-conv. 1.132 -
Europe -0.417*+* 2.35% 379 [B-conv. 0.691 -
Asia -0.394%** 2.18% 40.1 [-conv. 1.031 -
Africa -0.223* 1.10% 71.1 B-conv. 1.387 -
Americas -0.348%** 1.86% 45.5 B-conv. 1.353 -

Source: Own elaboration based on the FAOSTAT Database.
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In table 3 rice yield convergence analysis results are presented. Opposite to the
aggregated cereals yields there is strong beta-convergence for every analyzed
region. The pace of the observed beta-convergence in rice yields changes is the
fastest for Europe and Asia. The half-life coefficient for those two regions is
close to 40 years and is much lower than for global level or for African coun-
tries. In case of sigma-convergence although there is an increase in the value of
variance across countries in every analyzed group, no statistically significance
was found. The only exception is Europe where the dispersion falls during the
analyzed period.

Table 4. Wheat yields convergence analysis results

Region Coef. b Beta coef. | Half-life g;s::::n ¢, /%, :;;:l:;n
Globally -0.250%** 1.25% 63.4 B-conv. 1.401* o-diver.
Europe -0.247+* 1.23% 64.2 [B-conv. 1.062 -
Asia -0.282%* 1.44% 56.2 f-conv. 2.068** o-diver.
Africa -0.182 - - - 1.651 -
Americas -0.543%** 3.40% 29.0 B-conv. 1.622 -

Source: Own elaboration based on the FAOSTAT Database.

Quite similar results refer to wheat yield convergence analysis, which are pre-
sented in table 4. Beta-convergence was observed for every region except Africa
during the analyzed period. The pace of convergence was the fastest for American
and Asian countries. Although half-life coefficient was the highest for European
countries there were no sigma-divergence in this case. Moreover the increase in
dispersion of wheat yields across European countries was the smallest in relation
to variance growth for other analyzed groups.

The results of convergence analysis for more specific technical effectiveness crop
production indicators show that agricultural development convergence in African
countries is less obvious that it would appear from aggregated cereal yields con-
vergence analysis. It was also proven that in Asia region there is significant be-
ta-convergence for crop yields. In case of every three indicators there is evidence
that there is agricultural development convergence for European countries.

In the next step the share of agricultural employment in total employment was
analyzed. As it can be seen in Chart 1 between the first and last three-year period

there were significant changes in the level of this indicator. It can be stated that in
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general there was a considerable decline in the share of employment in agriculture,
although the rate of this fall is different depending on the analyzed region. For
instance, in African countries and India drop in the analyzed ratio is relatively low.
At the other end of the scale there is China and Brazil, where the share of employ-
ment in agriculture decreased much more. It is also worth to mention that during
analyzed period there was an increase in the share of employment in agriculture in
7 countries: Uruguay, Guatemala, Angola, Botswana, Senegal, Mali and Malawi.

Chart 1. Changes in the share of employment in agriculture between 1992-
1994 and 2014-2016 for selected regions and states

1992 94 51.9%

: 14—16—13?%
100294 _ 26.5% India 2014-16—19.5%
2014-16 — 13.4% o 1002-04 — 62.7%
2014-16 — 44.4%
Australiaz
1992 o
103% MIW

Source: Own elaboration based on the World Bank Database.

In table 5 the results of convergence analysis for share of employment in agricul-
ture are presented. The general conclusions is that there were significant beta- and
sigma-convergence in changes of agricultural employment globally and in most
of analyzed regions. The pace of convergence processes was quite large for every
analyzed sector. However the quickest changes refer to Europe and Asia. If the
changes in agricultural employment would be the same as during analyzed period
it would take less than 29 years for current differences to be halved in Europe and
exactly 30 years in Asia.

One can also see that on a global scale as well as for European and Asian countries

there was also sigma-convergence. The increase of variance during analyzed per-
son was observed only for group of African countries. Taking into account statis-
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tical significance there was neither sigma-convergence nor sigma-divergence for
African, South American and North American group of countries. It is also wort to
stress that for this three regions the pace of beta-convergence was quite slow with
beta coefficient close to 2%.

Results of analysis for different European countries groups show that there were
strong convergence processes for every analyzed group. The strongest sigma-con-
vergence refers to Old EU member states and Non-EU countries. In case of be-
ta-convergence very low high-life coefficient for Non-EU countries should be
emphasized. It will take less than 26 years for this group of countries to reduce
differences by half.

Table 5. Employment outside agriculture convergence analysis results

. . p-conv. G-conv.
Region Coef. b Beta coef. | Half-life decision ¢’ /e, decision
Globally -0.359%** 1.93% 44.1 -conv. 0.73** G- conv.
Europe -0.549%** 3.46% 28.7 fB-conv. 0.37%%% G- conv.
Asia -0.526%** 3.25% 30.0 [-conv. 0.49%* G- conv.
Africa -0.356%** 1.91% 444 -conv. 1.18 -
North America -0.349%** 1.87% 453 fB-conv. 0.69 -
South America -0.390*** 2.15% 40.5 [3-conv. 0.48 -
l?elfsEU MEM= - paa50ex | 2.56% 355 B-conv. 037%* | o-conv.
EIG‘?SV EUmem- 1 y1gees | 2350 37.8 B-conv. 0.46* G- conv.
Outside EU -0.616%*** 4.16% 25.5 [3-conv. 0.36* G- conv.

Source: Own elaboration based on the World Bank Database.

To illustrate strong beta-convergence processes for three analyzed European
countries group relation between initial values and the level of growth during
analyzed period was shown in chart 2. It should be remembered that all values
are expressed in logarithms.
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Chart 2. Employment outside agriculture beta-convergence relations for Euro-
pean groups
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Source: Own elaboration based on the World Bank Database.

The last analyzed indicator is the value added per worker in agriculture. The au-
thors consider this indicator as the most important, since it shows the actual effec-
tiveness of labour force in the agricultural sector. As it can be seen in chart 3 there
were considerable changes in the level of the value added per worker in agriculture
during analyzed period. The increase occurred in every presented region or coun-
try. However there are significant differences in the pace of observed changes.
Relatively small increase concerns African countries and India. There was mod-
erate growth in both Eastern and Western Europe or Mexico. The biggest changes
concerns USA and China. During analyzed period there were drops in value added
for employed in agriculture in 14 countries, mainly African countries.

Chart 3. Changes in the value added per worker in agriculture (constant 2010
8) between 1992-1994 and 2014-2016 for selected regions and states
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Source: Own elaboration based on the World Bank Database.
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The results of beta-convergence analysis presented in table 6 show that there was
no convergence on a global scale. The same is true for Africa, and South Amer-
ica, where negative b coefficient was statistically insignificant. In case of North
America b coefficient was even positive, mostly due to considerable growths of
value added per worker in Canada and USA. Although globally there was no
sigma-divergence it was observed in for out of five analyzed regions. The rise in
variance was especially huge for North American group of countries.

The only region where value added per worker in agriculture beta-convergence
was observed is Europe and Asia. Still the pace of the convergence is considered

to be extremely slow with the half-life coefficient bigger than 130 in both cases.

Table 6. Value added per worker in agriculture convergence analysis results

Region Coef. b Beta coef. | Half-life ge:l.::n ¢, /0%, ge-z:);::n
Globally -0.029 - 1.21 -
Europe -0.115%* 0.53% 138.3 B-conv. 3.69%** | o-diver.
Asia -0.113%* 0.52% 140.7 B-conv. 3.03*** | o-diver.
Africa -0.192 - 3.37%** | o-diver.
North America 0.381 - 16.4*** | o-diver.
South America -0.196 - 0.95 -
Old EU members 0.118 - 4.44*** | o-diver.
New EU members -0.003 - 5.63%* o-diver.
Outside EU -0.406 - 1.46 -

Source: Own elaboration based on the World Bank Database.

When European countries are separated into three groups there are no signs of be-
ta-convergence for any group. It indicates that although differences among poorer
(Non-EU countries) or wealthier (Old EU members) countries remain more or
less the same, poorer countries are “chasing” wealthier countries since there is
beta-convergence for all European countries. There is also significant sigma-di-
vergence for Old and New EU member groups just as in case of Europe region.

Conclusions

Summing up the results of conducted analysis it must be emphasized that due to the
GDP per capita convergence evaluation one could expect agricultural development
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processes convergence mostly in Europe and Asia and to a lesser extent globally.
However when aggregated cereal yields together with rice and wheat yields were
analyzed it occurred that convergence processes in agriculture are more common.
It is mostly due to the fact that globalization facilitates the spread of scientific and
technical progress. Even in regions where there were no economic development
convergence proven, there are strong convergence of crop production yields. Still
the examples of the African states show that lack of economic development con-
vergence hampers convergence of agricultural production technical effectiveness.

When changes in the share of agricultural employment are analyzed it is obvious
that some fundamental changes in agricultural sector are universal. There is sig-
nificant decrease in the share of agricultural employment all over the world. Still
the pace of this convergence is the slowest for regions where the GDP per capita
convergence was relatively poor and that are Africa and North America.

The results of convergence analysis for value added per worker in agriculture con-
firmed observations that agricultural development convergence is interrelated with
overall economic development convergence. Statistically significant beta-conver-
gence refers only to European and Asian countries groups. In authors opinion val-
ue added per worker convergence must be associated with the convergence of the
level of capital equipment on farms and this is achievable only when in analyzed
group of countries there is overall economic development convergence.

When focusing on European countries it is obvious that there is strong agricultural
development processes convergence. Firstly because virtually all European coun-
tries are on their development path and are ‘““chasing” more developed countries.
In case of cereal yields as well as rice and wheat yields there are statistically sig-
nificant beta-convergence among European countries and the pace of this conver-
gence is relatively fast. When share of agricultural employment is analyzed beta-
and sigma-convergence was proven during analyzed person for Europe region as a
whole and for all three European subgroups. The pace of this convergence is very
fast with half-life coefficient less than 30 for Europe and Non-EU European states
and less than 40 for other two European countries groups.

Only in case of value added per worker in agriculture no beta-convergence was
shown for analyzed European subgroups. Still there is statistically significant be-
ta-convergence on a continental level, which means that less-developed European
countries are “chasing” the most-developed ones.
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THE SPECIFIC TRAITS OF RURAL DEVELOPMENT
IN ROMANIA!

Dan Boboc?, Marin Florian®

Abstract

The issue of rural environment is considered to be of utmost importance for Ro-

mania, the situation being generated by the share of rural area in the total area of
the country. The identification of the characteristics of the Romanian rural envi-

ronment, of the competitive advantages which it benefits is a permanent concern

both for the national authorities and for the European authorities. In the context
of an increasing the need to reduce regional development disparities, to reduce
inequalities between urban and rural arveas, as well as to establish relations of
economic complementarity between rural and urban areas, the analysis of the

specificity and diversity of the rural environment is an imperative premise, nec-

essary to identify the development potential of the Romanian rural environment.

This article aims to highlight the way in which rural development is approached
in Romania, the strategic problems faced by the Romanian rural environment and
the differences between the Romanian environment and the rural environment of
other European countries.

Key words: rural development, agriculture, European funds, National Rural
Development Program.

Introduction

China’s significant economic growth as well as its global geopolitical expansion,
the geopolitical tensions between the US, the European Union and Russia, or
Brexit is elements that compel Europe to reposition itself internationally. Europe
faces one of the most tense periods of the last decade, a period that generates direct
consequences both in the economic and social spheres. In addition to the geopo-
litical tensions - that are increasingly pressing for the regional development pol-
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no. 6, Bucharest, Romania, E-mail: dan.boboc@eam.ase.ro _
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icies — note the technological progress, globalization or the differences between
the mobility of the production factors, all of which are elements that regional de-
velopment policies must take into account. Against this background, Europe and,
implicitly, the Member States, have been constrained to increasingly focus on the
competitiveness elements existing in the European Union to ensure growth and
economic development. Protecting and enhancing the comparative advantages has
become a constant concern of the Member States, a situation that has affected both
the European market and the relationship with the non-EU markets.

The EU enlargement to the east in 2004 and 2007 has contributed to the consol-
idation of a European economic model based mainly on significant complemen-
tarity between the East and the West; more precisely, the East is producing what
the West is innovating. The permanent race for sources of economic growth has
attracted the attention of stakeholders on the rural environment, which can signifi-
cantly contribute to the catalysing of economic development, mainly within the
newly admitted states. The rural environment is thus an important variable for the
European economic dynamics, fact which is proven by the repositioning of rural
development concepts that have been funded from the Common Agricultural Pol-
icy or the Cohesion Policy.

The rural development concept

Any successful rural development strategy of the 70s comprised a component of
agricultural development, which was responsible for poverty reduction - as rural
areas were associated with poverty. Agricultural development aims to improve the
population welfare through sustained improvements in agricultural productivi-
ty, while rural development aims to improve the welfare of the rural population
through the sustained growth of the rural economy, including agriculture, which is
not the only component of the rural economy and not necessarily the most dynam-
ic variable of the development process. The 70’s are the years when the develop-
ment of the agricultural sector is conceptually delimited from rural development
(Gustavo et al., 2007).

The general idea of the 1970s was linked to the fact that the diversification of the
rural economy depends on the vitality of the agricultural sector, and without a
consolidated agricultural sector, reducing poverty is an impossible task (Singh,
1990). Local actors are primarily responsible for change and for identifying their
own model of rural development, a model that is in accordance with the specific

142



territorial, economic and social reality. This paradigm shift was also dictated by the
process of market liberalization, a process that began in the 1980s, which virtually
eliminated the sector-level management (Ellis et al., 2001). The ongoing need for
economic growth and diversification of the sources of economic growth, especial-
ly due to the inequalities generated by globalization, turned rural development a
rather territorial than sectoral process (OECD, 2006). The urbanization process,
accentuated in the last two centuries due to the rapid industrialization, has become
one of the global problems of mankind due to the economic, social and cultural
disparities that characterize both urban and rural civilization (Satterthwaite, 2007).

Rural development has become a multidimensional concept in the 2000s, which
implies a fair and balanced rural development, a concept that integrates increasing
levels of cohesion and social inclusion, as well as taking on the responsibility for
the use of natural resources and environmental protection (Bleahu, 2005). There is
a prevailing opinion that rural development includes a wide range of activities, in-
cluding agriculture, infrastructure development and industrial development, based
on sustainable principles (Todaro, Smith, 2011). The United Nations (UNDP,
2012) has developed a rural model known as the “rural triple wins”. It consists of
three components: economic, social and sustainable development, the purpose of
which is to ensure that all three are included in every rural development strategy
and project. This allows a growth favouring the inclusion, with new jobs that will
improve the quality of life of rural communities and support the green economy

(UNDP, 2012).

The premises of economic growth, environmental protection and preservation, as
well as the improvement of social conditions are part of the concept of rural de-
velopment (Armesto, 2007). In line with the provisions of the World Committee
for Environment and Development (WCED), sustainable development has been
called the development that aims to meet the needs of the present without compro-
mising the ability of future generations to meet their own needs, which is also the
most commonly used definition of development sustainable (WCED, 1987).

Agriculture has ceased to play a predominant role, and the principle of com-
plementarity has become widespread, including in the rural development pro-
cesses, which are processes with a territorial approach. The complementarity
between urban and rural areas or the urban - rural ties has thus become the main
concern of the rural development policies that benefit from both European and
national funding.
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The rural development approach in Romania

The EU member state status has significantly influenced Romania’s approach to
rural development. The approach to rural development in Romania integrates a
mix of variables and entities that have a direct or indirect influence on the process
itself. Since funding for sustainable development comes mainly from European
financial sources, a number of elements such as managing finance, monitoring and
controlling investments, reporting or programmatic framework have significantly
influenced rural development process.

Also, the sustained involvement of stakeholders, their diversity or the specificity
of the Romanian rural environment has been of utmost importance for the financ-
ing and management of the rural development process. The entire strategic and
programmatic framework specific to rural development is carried out according
to European principles and policies, a situation strongly influenced by the exis-
tence of European structural and investment funds. They are the main funding
instrument used in rural development, the principles creating a synergy among
the rural development policies - a normal element in the framework of a common,
over-regulated, market.

The concrete expression of this synergy is the Common Agricultural Policy, which
integrates two main directions, two pillars, namely direct payments and market
interventions, namely pillar 1, and the modernization of villages, increasing the
competitiveness of agriculture, diversifying the rural economy, protecting the en-
vironment and the landscape of rural areas, namely pillar 2. The introduction of
Pillar 2 into the CAP as well as the eastward extension of the European Union has
rendered more difficult the centralized coordination of the CAP, especially due to
the different needs of economies and the structure of Member States’ economies.
The CAP has integrated over the 2007-2013 programming period three main ob-
jectives, as follows:

1. Food production under efficient conditions,

2. Sustainable management of natural resources and adaptation to climate

change

3. Balanced regional development (European Commission, 2010)

Romania has transposed Pillar 2 of the CAP into the National Rural Develop-
ment Program, this being the main funding instrument for rural development

processes used since Romania’s EU accession. From a thematic point of view,

144



NRDP finances the whole range of specific needs for sustainable development,
these being agreed with the European Commission. During the first program-
ming period, Romania benefited from a rural funding allocation dedicated to
rural development, through the NRDP 2007 - 2013, amounting to 8.12 billion
euros. The interest for the rural environment was considerable, as evidenced by
the implementation characteristics of the NRDP 2007 - 2013. A total of 150,944
projects totalling 18,533,168,276 euro were implemented by 06.10.2016, out of
which 98,444 projects totalling 7,610,446,693 euro were selected for funding.
79,784 projects with a total value of 5,707,979,271 euro were contracted.

The structure of investments made through NRDP 2007 - 2013 proves a different
approach from one development need to another, so that the vocational training
and knowledge generation for farmers benefited from 19,347,351 euro, the in-
stallation of young farmers amounted to 305,303,458 euro, the modernization
of agricultural holdings amounted to 602,274,906 euro, and the support of sub-
sistence and semi-subsistence farms benefited from investments amounting to
333,595,687 euro. The economic diversification of the rural environment, name-
ly investments in microenterprises, received investments worth 315,832,321
euro, while rural tourism and encouragement of tourist activities in the rural ar-
eas got investments worth 138,673,679 euro. Involvement of local stakeholders
through local development strategies got investments amounting to 298,533,198
euro in 2007 - 2013.

The total value of investments in rural development, made from both European
funds and national funds, through NRDP 2007 - 2013, amounted to 8,457,435,930
euro. The NRDP 2014 - 2020 has 8,127,996,402 euro, but the programming period
is not concluded, the program being currently under implementation. Since the
beginning of the current programming period, 3,235,370,485 euro has been paid
to beneficiaries throughout the entire program. Of these amounts, 2,938,188,488
euro was requested from the European Commission, and 2,919,646,454 euro has
been settled.

An imperative element to be analysed to determine the characteristics of the rural
environment in Romania is related to the structure of the investments made so far
from 2014 — 2020 programing period. The investment character in the Romanian
rural areas is an integrated one, which approaches the whole set of functionalities
specific to the rural environment.
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Table 1. Structure of investments in agriculture - NRDP, 03.01.2019

Public allocation Pavments made
Sub-measure 2014-2020 — NRDP - Y
- euro
euro
Sub-measure 1.1 “Support for vocational train-
ing and acquisition of competencies” 54.191.022 633.377
Sub-measure 4.1 “Investments in agricultural
holdings” 844.672.338 376.002.994
Sub-measure 4.1a “Investments in fruit hold-
ings” 284.356.109 34.690.820
Sub-measure 4.2 “Support for investment in
the processing / marketing of agricultural prod- 359 883.695 49.434.301
ucts”
Sub-measure 4.2 “Minimis scheme” 12.500.000 63.415
Sub-measure 4.2a “Investments in the process-
ing / marketing of fruit-growing products” 34.629.439 1.159.486

Source: Ministry of European Funds

The central pillar of the rural economy, agriculture benefited from significant in-
vestments from the funds of 2014-2020 programming period. The investments
were mainly oriented towards agricultural holdings, which benefited from invest-
ments amounting to 376.002.994 euros, representing 44.51% of the specific allo-

cation.

Fruit growing has benefited from investments worth 34.690.820 euro and the mar-
keting of agricultural products of 49.434.301 euro. As we can see, investments in
rural agriculture have focused on agricultural holdings, from a quantitative point of
view. Also, the pace of use of European resources was consistent with the fact that
approximately 44% of the funds allocated to agricultural holdings were used in the
first 4 years after the beginning of the programming period.
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Table 2. Structure of investments in infrastructure and in the rural business en-
vironment - NRDP, 03.01.2019

Public allocation Pavments mad
Sub-measure 20142020 - NRDP | - 2Ymens made=
euro
- euro
Sub-measure 4.3 “Investments for the develop-
ment, modernization and adaptation of agricul- 433.978.719 75.291.390
tural and forestry infrastructure - irrigation”
Sub-measure 4.3 “Investments for the develop-
ment, modernization and adaptation of agricul-
tural and forestry infrastructure - agricultural 130.298.233 40911329
access infrastructure”
Sub-measure 4.3 “Investments for develop-
ment, modernization and adaptation of agri-
cultural and forestry infrastructure - forestry 99.271.119 29.655.395
infrastructure”
Sub-measure 6.1 ) Support for the installation 426.744.132 333.400.012
of young farmers
Sub-measure 6.2 “Support for the establish-
ment of non-agricultural activities in rural 106.569.178 79.431.204
areas”
Sub-measure 63 Support for the development 246.493.158 29.882 751
of small farms
Sub-measure 6.4 Invesgng in the CI"eE'It'IOI’l, and 166.503.969 48309787
development of non-agricultural activities

Source: Ministry of European Funds

The integrated character of the rural environment has also included the infrastruc-
ture serving the agricultural activity, the rejuvenation of the females and the di-
versification of the rural economy. Both elements are of the utmost importance
to secure urban-rural links but also to ensure the mobility of production factors.
In this respect, the irrigation sector benefited from investments financed from the
NRDP 2014-2020 amounting to 75.291.390 euro representing 17.35% of the the-
matic allocation, the investment access infrastructure of investments amounting
to 40,911,329 euro representing 31.4% of the available allocation and the forestry
infrastructure amounting to 29.655.595 euro, representing 29.87% of the avail-
able allocation. The infrastructure serving the agricultural sector has benefited
from such investments totalling 145.858.314 euro, investments that contribute to
increasing the competitiveness of the sector.
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Population aging represents a need addressed by the rural investment plan,
providing young farmers with an investment of 426.744.132 euro for the
period 2014-2020, of which 333.400.012 euro were spent until 03.01.2019.
Also, the development of small farms and facilitating access to the market is
a need that has benefited from investments worth 89.882.751 euro. The pro-
visions of the European strategic framework attach great importance to the
need to diversify the rural economy. This importance is materialized in total
investments in value of 273.073.148 euro, of which 127.740.991 euro were
actually used. The investment approach of the rural environment integrates
needs that directly address the quality of life. Funding from the financial re-
sources for the 2014-2020 programming period was funded by investments
in small-scale wastewater infrastructure worth 190.126.851 euro, in the road
infrastructure of 254.858.827 euro and 55.754.916 euro in the educational
infrastructure and social issues.

Table 3. Structure of investments in rural development, 03.01.2019

Public allocation Payments made

Sub-measure 2014-2020 — NRDP
- euro
- euro

Sub-measure 7.6 “Investments associated with

the protection of cultural heritage” 188.010.999 88.172.498
Sub-miasme 9.1 “Establishment of producer 14736 313 1.438.029
groups

Measure 10 “Agri-environment and Climate” 1.069.002.274 235.191.612
Measure 11 “Organic Farming” 235.716.228 81.685.316

Source: Ministry of European Funds

The specificity of the rural environment, but also the cultural heritage it enjoys, ben-
efited from an investment allocation of 188.010.999 euros, of which 88.172.498
euros were used between 2015 and 2019, resources from NRDP 2014-2020. The
imperative need of association of producers generated by the characteristics of
the rural environment benefited from investments amounting to 1.438.029 euro,
representing 9.76% of the initial allocation.

Market opportunities in the sense that the preference for organic food grew
significantly was a need in the countryside investment environment. Organic
farming benefited from investments of 81.685.316 euro, the budget tire for the
period 2014-2020 being 235.716.228 euro. The Romanian rural environment
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benefited from real investments in agri-environment, realized in the period 2015
- 2019, amounting to 235.191.612 euro, investments made from a budget tire of
1.069.002.274 euro.

As we can see, the rural investment approach is one that achieves a wide range
of functionalities and needs specific to the rural areas, thus proving an integrated
character adapted to the socio-economic realities of the rural environment.

Specific characteristics of rural development in Romania

The diversity of the rural environment, the differences in development between
Member States, the ways of interaction between production factors, at least in
terms of dynamics, differing from one Member State to another or from one region
to another, require an analysis of the rural model characteristics in view of identi-
fying strategic issues that need to be considered in rural development processes.
The definition used by the European Commission to analyse the rural environment
belongs to the OECD and the rural area is defined as an area where the population
density reaches maximum 150 inhabitants per square kilometre. At the same time,
rural areas are defined, being grouped in (OECD, 2011):

e Predominantly rural areas - over 50% of people live in rural areas;

¢ Significant rural areas - between 15% and 50% of the population live in rural

areas;

e Predominantly urban - less than 15% of the population lives in rural areas.

Romania is one of the countries with a large extent of predominantly rural areas in
the European Union, with a surface area of 161,667 square kilometres. Countries
like Germany (137,927 square kilometres), France (343,528 square kilometres) or
Poland (163,062 square kilometres) are in a similar situation.

Romania is in the top 5 countries of the European Union as an area of predomi-
nantly rural areas, but the exposure and the importance of the rural environment for
the economic dynamics is significant. The situation is similar, including in terms of
the number of people living in predominantly rural areas, therefore, Poland had in
predominantly rural areas, in 2017, 13,274,279 inhabitants, France had 20,742,604
inhabitants, and Germany had 12,965,682 inhabitants. Countries with a relatively
small number of inhabitants in predominantly rural areas are the Netherlands, with
105,641 inhabitants or Iceland, with 121,471 inhabitants.
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Projections on the predominantly rural population are pessimistic, as the countries
with the largest population in these areas are also the countries with the steepest
decline. Germany will have a population of 12,785,204 inhabitants in the predom-
inantly rural areas in 2020, while in 2050 it will reach 10,467,068 inhabitants. At
the same time, Poland will have in 2020 a population of 12,679,427 inhabitants in
predominantly rural areas, while in 2050 it will be 11,429,098 inhabitants.

The aging of the population as well as migration will be the real problems in the
near future for most EU Member States, with predominantly rural areas also af-

fected, as illustrated by the aforementioned figures.

Figure 1. Distribution of urban / rural population
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Source: NSI.

Analysing the population distribution in Romania by residence area, we notice
that a significant share of Romania’s population lives in rural areas. In 1996,
50.98% (5,822,395 inhabitants) of the Romanian population lived in the rural area,
a decreasing trend in recent years due to migration and the aging trend. Upon
Romania’s accession to the European Union, 45.7% (4,564,204 inhabitants) of
the Romanian population lived in rural areas, and in 2017 the share was 45.24%
(4.126.090 inhabitants). The demographic decline is certain, and is documented
by the fact that in 2017 there are 1,696,305 fewer people in rural areas than in
1996, and 438,114 less than in 2007. Also, the natural increase has been negative
throughout the entire period since the EU accession, by -52834 persons in 2012,
46051 persons in 2016, and 52736 persons in 2017.
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Another important element for the Romanian rural environment is the structure of
the existing labour force, more specifically the number of graduates. In 2014, only
22 higher education graduates were identified, 35 in 2015, and 55 in 2016. At the
same time, in the whole country there were only 4027 high school graduates in the
rural areas, in 2014, 3503 in 2015, and 3412 in 2016.

Analysing the GDP situation in predominantly rural areas, note that the coun-
tries with the highest GDP in 2016 were Germany (392.286 million euro), France
(523.102 million euro), Italy (145.716 million euro), Austria (116,234 million
euro) and Poland (109,845 million euro). At the opposite end there is Bulgaria
(4.146 million euro) and Estonia (6.106 million euro). The GDP generated by Ro-
mania’s predominantly rural areas was 50.998 million euro in 2012, EUR 55.060
million euros in 2014, and 59.377 million euro in 2015, increasing in recent years.

Source: Eurostat.

Analysing the distribution of GDP per capita in predominantly rural areas, note
that there are significant differences from one Member State to another. In 2015, it
was by 30527 euro in Germany, by 25294 euro in France, by 24995 euro in Italy,
by 33106 in Austria, and by 8241 euro in Poland. Romania has a GDP / per capita
in predominantly rural areas much lower compared to other Member States, which
in 2015 amounted to 5543 euro.
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By introducing in the analysis the situation of the number of persons employed in
predominantly rural areas, in 2015, note that in Germany it was 6,255.75 thousand
people, in France 7,707.73 thousand people, in Austria 1,671.3 thousand people,
and in Italy 2,260.8 thousand people. As for the unemployment rate in predom-
inantly rural areas in 2016, in countries such as France the unemployment rate
was 9.3%, Poland 7.4%, Italy 10.6%, and Austria 4.2%. In Romania, there were
4,532.7 thousand employed persons in 2012, 4,527.4 thousand persons in 2014,
and 4,618.8 thousand persons in 2015. The unemployment rate in predominantly
rural areas in Romania was 6.8% 2010, 6.5% in 2013 and 6.7% in 2016. One of
the significant problems faced by the rural environment is the dependence on the
subsistence agriculture, and the large number of people employed in subsistence
farming. Rural environment’s dependence on agriculture is significant, with rural
areas lacking other economic options. The rural environment is trapped in the low
income trap, the number of rural workers being low, and the income level is also
much lower than in the urban environment.

Urban rural connections, interconnection between regions and between Member
States are of utmost importance for strengthening rural urban links or catalysing

the development process.

Figure 3. Annual freight transport by regions of unloading
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In this respect, the analysis of the annual freight transport by regions of un-
loading the quantity of goods in the predominantly rural regions, shows us that
in Germany, in 2016, there were 666,569 thousand tons of freight, in France
the value was 711,367 thousand tons, in Poland 366,237 thousand tons, and in
Austria 171,039 thousand tons. The situation in Romania is one on an upward
trend, but far below the above mentioned Member States. In 2012 the indicator
showed 67,933 thousand tons, in 2014 it was 75,790 thousand tons, and in 2016
it was 91,790 thousand tons.

Figure 4. Annual freight transport by regions of loading
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Concerning the national transport of goods by unloading areas in predominantly
rural areas, note that Germany delivered 661,883 thousand tonnes in 2016, France
716,767 thousand tonnes, Austria 173,313 thousand tonnes, and Poland 363,146
thousand tons. The situation in Romania is one in which the quantity of goods
transported by landing area was 67,309 thousand tons in 2012, 74,750 thousand
tons in 2014, and 90,105 thousand tons in 2016.

Another indicator that characterizes the peculiarity of the Romanian rural environ-
ment is related to the business environment and its dynamics. In 2015, in Romania,
there were 154,859 enterprises in the predominantly rural areas, by 9,396 fewer
than in 2011, and by 8,622 fewer than in 2012. The decrease is mainly due to the
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recapture of the newly established business, in 2015 there were 15,358 businesses,
while in 2013 there were 26,196 businesses, and in 2014 there were 21,911 busi-
nesses. In 2015, 6,606 businesses lasted more than 3 years, while in 2013 there
were 5,275 businesses.

The agricultural potential is quite significant in Romania, where the natural envi-
ronment allows the exploitation of the rural environment. Moreover, Romania is
the country with the largest biodiversity in the European Union, with the frame-
work of significant economic complementarity. However, the rural environment
faces a number of barriers that prevent the opportunities offered by the rural areas,
mainly in agriculture. The size of the farms is one of the barriers. Romania faces a
significant fragmentation of the number of farms, while having the largest number
of farms in the European Union. In Romania, there were 3,422,030 farms in 2016,
farms managing 12,502,540 hectares of agricultural land. Romania has three times
more farms than Italy, twice as many farms as Poland, and 12 times more farms
than Germany. The structure of the farms provides a clear picture of their ability
to harness the agricultural opportunities offered by the rural environment. This
structure of farms generates major difficulties in accessing financial instruments,
lending or the market, a situation that reinforces rural poverty.

Labour force employed directly in agriculture reached 1,587,650 people in Roma-
nia, in 2016. Perhaps one of the most important variables is that 2,956,380 farms
target production for their own consumption, more precisely farms that are operat-
ing a subsistence or semi-subsistence farming, where farmers cultivate their own
land for a living. Basically, 86.39% of Romanian farms are practicing subsistence
or semi-subsistence farming.

Conclusion

The investments made from European funds, the common market, the economic
complementarity between the East and the West, deriving from the European eco-
nomic model, had a positive influence on Romania’s economy, including on the
Romanian rural environment. Becoming a full EU Member State, the alignment
with the Common Agricultural Market, the Common Agricultural Policy were el-
ements that also significantly influenced the way in which rural development is
managed and financed in Romania. Since 2007, the European Commission has
become the main investor in the Romanian rural development, with investments
being made through the NRDP 2007-2013 and NRDP 2014-2020.
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Rural development has benefited from approx. 9 billion Euro of investment since
Romania’s accession to the European Union. These funds covered a wide range of
needs. Both the specific needs for sustainable development and the funding for ev-
ery need are an expression of the synergy of interests between the European Com-
mission and a Member State. Thus, the rural development approach in Romania
is strongly influenced by the European programmatic strategies and frameworks.

The rural environment issue is paramount for Romania’s economic and social
dynamics. After France and Poland, Romania has the largest of rural areas, and
a significant number of people who live in rural areas. The population living in
rural areas is significantly decreasing, but even in these circumstances, over 40%
of Romania’s population lives in rural area. However, the demographic forecasts
are somewhat unfavourable. Despite the fact that the rural area has a significant
share of the country’s surface and a significant share of the country’s population,
the rural environment is a poorly exploited opportunity in rural development.
The GDP obtained in the rural regions is 8.8 times lower than that obtained by
France, 2.45 less than that obtained in Italy, 6.6 times lower than that obtained in
Germany and twice as low as the one obtained in Poland. The GDP / inhabitant
were only 5543 Euro, in 2015, well below the level of other EU member states.

The msufficient use of the potential of the rural environment is shown by the qual-
ity of the labour force, one that is based on people having only primary educa-
tion, the number of university graduates in rural areas being extremely low. The
situation is complemented by the business environment, namely the number of
companies operating in rural areas. Although Romania has one of the largest rural
areas, the business environment faces significant volatility and a small number of
companies capable of generating added value in rural areas.

One specific characteristic of the Romanian rural environment, the characteris-
tic of utmost importance for the specificity of the rural development processes
is given by the number of farms, their structure and the impact they have on the
social environment. Romania is the country with the largest number of farms in the
European Union, but they are small in size, most of them focusing on agricultural
production for own consumption, not for sale. 86.39% of farms in Romania have
subsistence and semi-subsistence farming, which is one of the most important fea-
tures of the Romanian rural environment compared to other EU member states.
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The specific traits of the Romanian rural environment require a discrete ap-
proach, adapted to its specificity. Although considerable amounts of European
funds and investment have been invested in the Romanian rural environment,
this 1s far from being considered an element of competitiveness for the Roma-
nian economy. The structure of the workforce, a fragile business environment,
and a structure of farms significantly different from other Member States are
specific characteristics of the Romanian rural environment, which must receive
increased attention in the immediate future.
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AGRI-FOOD ECONOMY AND RURAL DEVELOPMENT
CHALLENGES FOR ROMANIA AFTER 10 YEARS OF CAP

Dan Marius Voicilas!, Cecilia Alexandri’

Abstract

The Romanian accession into the EU represented an important moment of the
post-communist period, being valued as a guarantee of the countrys signing on
a path of development and democracy. Now, 10 years afier Romania s accession
into the EU, we can evaluate the effects of the policies implemented, the CAP in
our case. It is the most integrated sectoral policy of the EU, using a mix of inter-
ventions mainly aimed at integrating agricultural markets, supporting farmers’in-
comes and supporting rural development. Therefore, it is almost inviting that there
are many inconveniences and reproaches related to the functioning and the effects
of this policy. In this paper we aim to identify the effects of joining and especially
the implementation of the CAP on agriculture and rural areas in Romania. In
making this statistical analysis, the long series of data provided by the Romanian
National Institute of Statistics and the Eurostat database were used.

The results obtained from the analyses show the changes made in the agriculture
and rural space in Romania, following the implementation of the CAP. These
changes have produced positive but also less satisfactory effects. In the same
time, we identify what kind of challenges is evident after this period and the
predicted future challenges having in view the dynamic international political
context.

Key words: agri-food economy, rural development, CAP, European member-
ship, Romania.
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Introduction

Agriculture, forestry and fishing are an important branch of Romania in terms of
agricultural, forestry and fishery holdings (about 94% of the country’s total area),
with about 62% of the agricultural area (55.9% of the agricultural area used on ag-
ricultural holdings), 28% forest area and 4% water-scented areas (Tempo on-line,
National Institute of Statistic data). Also, arable land accounts for about 62.5% of
the agricultural area (Ministry of Agriculture and Rural Development data), and
the arable area per capita places Romania on the sixth position in the European
Union (EU), with 0.41 ha/inhabitant compared to 0.21 ha/inhabitant as it is EU-
27 average (Eurostat data). These characteristics place Romania among European
Union (EU) countries with great agricultural potential. In some cases, Romania is
among the first EU countries, but far below potential. Labor productivity is still
low, low returns, insignificant investments, low gross value added (GVA), and too
much workforce in this sector. For instance, Romania is the EU country with the
largest share of the population employed in this sector. Over the period analyzed
in this paper (2007-2016), the share oscillated between 27% and 30%, more than
6 times the EU average (4.4% in 2014, according to Price Waterhouse-Cooper Ro-
mania analysis, published in 2017). According to official statistics from Tempo on-
line, in 2013 only 7.1% of the employed population in agriculture was represent-
ed by employees and employers. The rest is “self-employed” and “unpaid family
workers”. Thus, the contradictions persist in the sense that, Romania’s agriculture
continues to have a significant weight in gross domestic product (GDP), insignif-
icant contribution to economic growth, although it concentrates many resources,
strong competition from the foreign trade, specialized on unprocessed products for
exports and products with high degree of processing in the case of imports.

Objectives, methodology and data

It is precisely for the reasons mentioned above that, this study should be carried
out to identify the level of integration of the Romanian agri-food sector into the
EU structures and mechanisms following the implementation of the Common
Agricultural Policy (CAP), which were the advantages and disadvantages of the
accession and what are the areas and needs to correct the identified shortcom-
ings. In the paper we attempted to identify the effects of EU membership on
agriculture and rural area. For this, we analyse the evaluation of the agri-food
sector and rural development after 10 years of EU membership.
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The methods used are based on the statistical analysis of the main macroeconomic
indicators from the agri-food sector, like: farm structure land market, investments,
agricultural markets, trade, also financial instruments and funds. The period took
into account covers 2007-2016 or 2005-2013 (2014), where data were not avail-
able for the entire period.

We have grouped our research on two directions:
e Economic and structural effects of the European funds in agriculture;
e Integration of the Romanian agricultural markets into the European Single
Market.

We used official data from National Institute of Statistics from Romania (INS),
Ministry of Agriculture and Rural Development (MADR), Eurostat, also differ-
ent studies elaborated by the Institute of Agricultural Economics from the Roma-
nian Academy (IEA-AR), especially the book coordinated by Cecilia Alexandri
in 2017, ,,Agricultura si Spatiul Rural — Evaluari la 10 Ani de la Aderare” (Ag-
riculture and Rural Space - Assessments at 10 Years of Accession), published by
Editura Academiei Romane, in Bucharest, Romania.

Premises

The accession to the EU represented an important moment of the post-communist
period, being valorised as a guarantee for our country’s inclusion on a develop-
ment and democracy trajectory. This was a common approach for all the countries
from Central and Eastern Europe, which joined the EU in the desire to belong to a
stable political and economically prosperous area.

In time, the things were changes a little and the euro-optimism has diminished
due to:

- The economic crisis of the years 2007-2008

- Increasing euro-skepticism from the EU-Old Member States

- The refugee crisis in 2016

But, among many other positive or negative aspects, CAP is the most integrated
EU policy, which through its interventions has mainly in view the integration of
agricultural markets, support to farmers’ incomes, sustainability of agricultural
resources and support to rural development. This is the reason why we consid-
ered that, this study is necessary and useful for other specialists, as well.
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Forms of financial support
Direct payments

Schemes for direct payments to new EU Member States (Cyprus, Estonia, Lat-
via, Lithuania, Malta, Poland, the Czech Republic, Slovakia, Slovenia and Hun-
gary that joined in 2004, Romania and Bulgaria, which joined in 2007) were
based on the calculation of an annual ceiling determined on the basis of the his-
torical performance of average production in the main agricultural crops over the
period 2000-2002 (reference yield).

The direct payment schemes that have been granted since 2007 (GEO 125/2006)
have resulted in the following support mechanisms for agricultural producers:
a) Single Area Payment Scheme (SAPS); b) Complementary National Direct
Payments (CNDP); c) Payment scheme for energy crops; d) Separate payment
scheme for sugar.

The Single Area Payment Scheme is to grant a uniform amount per hectare con-
sidered eligible, respecting the criteria set for all Member States that have adopt-
ed this payment scheme. The reference area for direct payments negotiated by
Romania with the EU was 8,716,370 ha. The funding source for payments under
SAPS was provided by the European Agricultural Guarantee Fund (EAGF) and
was granted to support the products or sectors for which quotas, reference areas
or national ceilings were established. Amounts for direct payments from the EU
agricultural budget were allocated according to an annual percentage increase
calendar, with full payments (100%) from the EU budget in 2016.

Comparison with other EU Member States highlights the extremely large dif-
ference between the level of subsidies in the 2007-2013 financial cycle of Ro-
mania’s and other EU Member States’ agriculture. Direct payments per eligible
hectare in Romania (annual average of 90 €/ha) represent only 67.2% of the
average annual EU-12 budget allocations and 31.9% of the annual average per
eligible hectare of the EU-15.

The large difference between the annual average of payments to Romania and
the average annual level of payments to other Member States is due both to the
progressive annual allocations and the historical yield on which the annual ceil-
ings were determined (the product of historical yield, different from one state to

161



another, and a fixed amount per tonne, equal to all Member States) calculated for
each Member State. From this point of view, we recall that reference production
or historical yield (the average yields of the main crops in the period 2000-2002)
considered for Romania was 2.65 tonnes per hectare, compared to 4.77 tonnes
per hectare reference production of EU-15, 4.0 reference production of the 10
New Member States (which joined the EU in 2004) or 4.73 in the case of Hun-
gary, 4.2 in the case of the Czech Republic, 4.06 in the case of Slovakia, 3,0 in
the case of Poland.

The aforementioned deviations have become more acute given that in the case
of Romania there is a very large agricultural area considered ineligible (a differ-
ence of 5,037 thousand ha between the utilized agricultural area (UAA) of 13753
thousand ha in 2007, and the eligible area of 8,716 thousand ha), a difference
not eligible as a result of excessive land fragmentation (holding less than 1 ha or
fragmentation of one hectare in more than 3 plots).

Analyzing the average of direct payments per hectare from the EU budget, over
the entire 2007-2013 programming period, we find that Romania, with a pay-
ment of 57 €/ha, is on the last place in the EU-27, with only 11,2% of the level
awarded to Greece (508 €/ha), 12.8% of the Dutch level (444 €/ha), 12.9% of
Belgium (443 €/ha), 18.7% (304 €/ha), 26% of Hungary (219 €/ha), 41% of
Poland (139 €/ha).

In the running of the current financial year (2014-2020), the payment schemes
for farmers are differentiated into the single farm payment scheme practiced in
the Old EU Member States (exceptionally, and in some New Member States
with appropriate conditions of application of this payment method) and SAPS,
specifies New Member States, including Romania, which opts for the continued
application of the single area payment scheme.

With all the changes that have been made, there are still differences in the sup-
port per hectare for each Member State, differences that still generate major im-
balances, unfair or discriminatory competition, with obvious negative effects,
hard to bear by the poorer of the EU, as is Romania. These differences were and
still are due to two reasons:
- The continued use of historical references in the calculation of the level of
payments (average yields per hectare over the period 2000-2002), even if it
is stated in the European bodies’ declarations that they have been waived;
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- The non-recognition of Romania’s real eligible area (9.7 million ha in 2013,
according to the eligible payment claims taken over by the Romanian insti-
tution responsible, which is under MADR coordination, compared to the
8.7 million hectares eligible in the 7-Agriculture negotiated with the EU
dossier). This difference is increasing each year as a result of the land con-
solidation process. The difference between the utilized agricultural area of
Romania (13,056 thousand ha in 2013) and the eligible area (8,716 thou-
sand ha) is 4,340 thousand ha.

We highlight that, direct payments have become increasingly important for
farms, but they are distributed unequally. Thus, in the year 2015, 97% of farms
received only 40% of the total amount of direct payments, while 3% of farms
received the remaining 60%. The direct aid (SAPS) to farmers resulted in farm
production getting oriented to the crop production sector, i.e.to field crops, cere-
als and oilseeds.

As regards the incomes of the farmers, in the period analysed there were import-
ant changes. Thus, the share of subsidies in incomes increased from 10% in 2007

to 40% in 2016, as is shown in the Figure 1.

Figure 1. Agricultural income (million EUR)
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Source: Alexandri, C. (Coord.), 2017, ,, Agricultura si Spaiul Rural — Evaluarila 10
Ani de la Aderare”, Ed. Academiei Romdne, Bucuresti, Romdnia

In conclusion, the accession to the EU brought predictability of the amount of
support to agriculture due to the multi-annual financial programming of European
funds. Additionally, there has been a national budget contribution of around one
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billion euro per year over the entire period, but this has decreased in recent years.
Also, public funds for agriculture have increased year by year, to exceed 3 billion
euro in the last four years. The public funds for agriculture from European and na-
tional funds will continue to increase by the year 2020, to reach 4 billion euro and
the cumulated amounts for the period 2014-2020 are 10.85 billion euro for Pillar 1
and 8.12 billion euro for Pillar 2.

National Rural Development Program

The National Rural Development Program (PNDR) has established policies and
actions for rural development in the agricultural, forestry and rural development
fields, being developed by the MADR through the Rural Development General
Directorate. Restructuring of the agri-food sector requires important direct in-
vestments to equip agricultural holdings coupled with environmental protection
measures and agricultural and forestry land management, as well as the devel-
opment of the non-agricultural rural economic sector, aimed at facilitating the
employment of the labor force made redundant in agriculture, and poverty re-
duction in rural areas.

In terms of the size of the funds allocated from the EU budget for the period
2007-2013, Romania is ranked 4th in the total EU member states and in terms
of the total budgetary sources from the public budget (EU + national budget)
Romania is situated on the 6th place, due to the low contribution of the national
budget of only 19.53% of the total public funds.

For a more detailed analysis of the implementation of the PNDR 2007-2013 and
of the program for the current period (2014-2020), the measures and sub-mea-
sures were grouped by types of activities that allow for the systematization of the
amounts allocated and used according to the destinations by economic sectors,
respectively: . Agricultural activities; 1. Food industry; III. Non-agricultural ac-
tivities; I'V. Rural infrastructure; V. Other activities.

For the 2007-2013 period, the absorption rate, calculated by reporting actual
payments to the initial allocations, is only 84.82% (lower than that calculated

and reported by the Ministry of Agriculture, i.e. 90.97%).

For a complete analysis of the rural development process, we analyze the financial
structure of PNDR 2014-2020 compared to allocations and payments made for
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PNDR 2007-2013 (Table 1). This approach allows a clearer identification of the
rural development vision, the priorities and the implementation of this program.

Table 1. Level of public funding allocation (million EUR) by type of activi-
ty-comparison of PNDR 2007-2013 and PNDR 2014-2020

Initial alloca- | Final alloca- Difference Allocation Difference IA-
Activity tion (IA) tion (FA) IAFA | 20142020+ | PNPR2014-
2007-2013 2007-2013 2020

1. Agricultural activities 5.814,7 5.721,1 -93,5 6.107,3 +292,6
11 Food industry 1.071,2 719.9 3513 546,1 5251
III. Non-agr. activities 927,6 7413 -186,3 291,1 -636,5
IV. Rural infrastructure 1.546,1 1.596,6 +50,5 1.281,4 -264,7
V. Other activities 611,2 517,6 -93,6 1.105,6 +494.4
Total 9.970,8 9.296,5 6743 9331,5 -639,3
%%g&zzhz 8.022,5 8.097,2 +74,7 8.015,0 75
National Budeet 1.948,3 1.199,3 -749,0 1.316,5 -631,8

* Sums broken down by type of activity from 2014-2020 correspond to the orig-
inal PNDR. For the corrected version of the Commission Delegated Regulation
(EU) 2015/791 of 27 April 2015 (EUR 8.128 million), the appropriations recal-
culated under the sub-measures are not published.

Source: Alexandri, C. (Coord.), 2017, ,, Agricultura $i Spaiul Rural — Evaluarila 10
Ani de la Aderare”, Ed. Academiei Romdne, Bucuresti, Romdnia

The data in Table 1 highlights a number of unfavorable aspects due to both the
decrease of the total allocation allocated to the PNDR in the new financial year
2014-2020, only EUR 9,331.5 million compared to EUR 9,970.8 million in the
previous financial year, mainly from the reduction of the national contribution,
from EUR 1,948.3 million in the initial version of PNDR 2007-2013, to 1,316.5
in the provisions of the PNDR 2014-2020, resulting in a decrease of the national
contribution by 631.8 million EUR.

A more detailed analysis of the proposed PNDR for the period 2014-2020 high-
lights other shortcomings in the superficial way of financing the need for knowl-
edge, counseling and research which, although declared as priority, only benefit
from less than 2% of the budget. Moreover, the modernization of the agricultural
education infrastructure, although mentioned as a priority measure, is not covered
by any financial allocation.
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Easy access to financial instruments for small processors, small rural entrepre-
neurs, restructuring and modernization of small farms in market-oriented farms,
risk management in agriculture and forestry are also identified but unsolved needs
through financial allocations. In practice, the conditionalities required by the pro-
gram will lead to the exclusion of a significant number of small-scale farms from
the possibility of funding, in fact stimulating the concentration of funds allocated
to large or very large holdings.

Summarizing the information for the period analysed, we present Table 2.

Table 2. Evolution of support for agriculture and rural development from na-
tional and European funds in the period 2003-2016 (effective payments per cal-
endar years — mil. EUR)

iElement 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

i 682 §05 021 1305 1390 i073 3150
Billar 3 175§ 147§ 184 561005 ARG 35T 836 i3i6 771 131997
iStateAids% 336555, 575§ 53771093, 1039§ 975§ 976; 1004§ LS 741§ 89,
Fotal 331§ 70735 A T30 2008 2398 5066 3717 3569 34 3332 3600

Source Alexandn C ( Coord ) 20] 7, ,,Agrlcultum s Spaml Rural Evaluarz lal 0
Ani de la Aderare”, Ed. Academiei Romdne, Bucuresti, Romdnia

Farm structure

Following the implementation of successive legislative regulations for the return
of agricultural land to former owners and their heirs, Romania has become the
country of the EU with the largest number of farms. Thus, in 2013, there were
about 3.6 million farms owning agricultural land, accounting for 33% of the total
farmland in the EU. However, most of these farms are subsistence and semi-sub-
sistence farms, playing an important role in ensuring food security for peasant
households, but a minor role in the formation of the food supply that crosses the
pipelines, processors and end-users. In the period 2007-2016, there are a few
major characteristics of the evolution of the farms that are summarized below:

- The total number of farms decreased between 2005 and 2013, by 15%;

- The land areas operated by the small-sized farms decreased by over 2 mil. ha;

- The areas operated by the large-sized farms increased by over 1 mil. ha;

- The average farm size increased from 3.3 ha (in 2005) to 3.6 ha (in 2013);
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- Labour productivity, the net value added per agricultural work unit (AWU)

respectively, doubled;
- The areas under cereals and oilseeds increased;

- The share of livestock production in GAO was down from 35% in 2007 to

28% in 2016;
For a better view, we present Figure 2.

Figure 2. Utilised agricultural area by farm size
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Source: Alexandri, C. (Coord.), 2017, ,, Agricultura $i Spaiul Rural — Evaluari la 10
Ani de la Aderare”, Ed. Academiei Romane, Bucuresti, Romdnia

In conclusion, in the last 10 years, there has been a tendency to decrease the number
of farms and to concentrate the land on medium and large farms, in various ways,
mainly by leasing, but also by selling/buying. The concentration of land has led to
an increase in the number of large and very large farms and partly to the number
of medium farms. The areas used by large and medium farms also increased, and
the areas used by small farms have decreased. Between 2005 and 2013, the total
number of farms decreased by 15% and the average size of the farm increased.
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Land market

The evolution of the Romanian land market was the result of the gradual liber-
alization of the legal movement of agricultural land, starting from the very rig-
id provisions of the Land Fund Law 18/1991, relaxed by the Law on the Legal
Movement of Agricultural Land 54/1998 and liberalized almost completely by the
provisions of Title X of Law 247/2005 on the reform of property and justice, as
well as some accompanying measures; on the expiry of the transitional restriction,
Law 17/2014 on some measures regulating the sale - purchase of agricultural land
located on the outskirts of the country brought some corrections to the mechanism
of land acquisition without affecting the free functioning of the land market.

The evolution of the land market has the next characteristics:

- The agricultural land sale-purchase was possible after Law 54 of 1998 was adopted;

- Inthe year 2005 certain corrections were made that simplified the legislation
on land transactions. The Life Annuity Scheme was also introduced, a sys-
tem that stimulates agricultural land concentration through elderly owners’
land lease or sale;

- After accession, land market became much more active, both as regards the
number of transactions and the prices. The corrections made in 2014 to the
land procurement mechanism did not affect the free operation of the market;

- The agricultural land prices began to increase even since the pre-accession
period. (e.g. 247 EUR/ha in 2004, 884 EUR/ha in 2005). Price increase con-
tinued from year to year, so that in the year 2015 there were many situations
when prices exceeded 5000 EUR/ha;

- The foreign farmers could organize farms in Romania, both before the ac-
cession (2005) and after the accession, mainly under the form of commercial
companies with foreign capital. In 2011 there were about 700000 ha that be-
longed to the firms with Italian, German, Arab, Hungarian, Spanish, Danish
and Austrian capital.

The conclusion is that the land market in Romania is a functional market.
Foreign direct investments

A 2009 report by a large commercial bank in Romania (BCR) estimated that
“Romanian agriculture could become a priority for foreign investors” (Dobre, T,
2009), its strength being the low prices of agricultural land and extensive arable
land with quality soil. The press reports on the agricultural land market have
highlighted in the post-accession period the orientation of real estate agencies to
agricultural land business, as well as the acquisition of such land by large agri-
food companies and even by investment funds.
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The official foreign direct investment (FDI) survey conducted annually by the
INS in cooperation with the National Bank of Romania (BNR) shows that the
FDI balance in agriculture, forestry and fisheries on December 31, 2008 was
EUR 707 million, or 1.4% of total FDI of the Romanian economy. By 2014,
this balance had doubled (Figure 3), reaching € 1836 million at the end of 2016,
which represented 2.6% of total FDI in Romania.

Figure 3. Foreign direct investments in Romania
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Source: Alexandri, C. (Coord.), 2017, ,, Agricultura $i Spaiul Rural — Evaluarila 10
Ani de la Aderare”, Ed. Academiei Romane, Bucuresti, Romdnia

Agricultural markets

At the level of agricultural markets, the effects of joining the Single Market were
not at the level of expectations. There were a few reasons why this happened,
like:

- Low competitiveness of most agricultural products;

- Production instability and low yields;

- Poor organization of agri-food chains;

- Large scale of subsistence economy;

- Gaps between the direct payments received by the Romanian farmers and

the other countries in the region.
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For instance, if we analyse the main market, the conclusions are:

CEREALS, evaluated with (+) — evolution because, yields increased, they
are grown on large-sized farms and the prices are competitive;

OILSEEDS, evaluated with (+) — evolution because, yields increased, they
are grown on large-sized farms, they are exported, surplus in the balance of
trade; RO ranked 3" in EU-28, in 2016;

VEGETABLES, evaluated with (-) evolution because, the chain is poor-
ly organized (1% of farmers got organized), variability of weather factors,
diminution of areas under greenhouses; Negative balance of trade, low ab-
sorption level of PNDR funds;

FRUIT, evaluated with (-) evolution because, decline of land areas under
orchards, old-aged plantations, low yields, non-competitive prices; PNDR
measures were mainly focused on marketing;

VINEYARDS, evaluated with (+) evolution because, funding the restruc-
turing/reconversion and establishment of new plantations through the na-
tional support program 2009-2013, also with PNDR funds;

BEEF, evaluated with (-) evolution because, cattle herds and meat produc-
tion significantly diminished; A positive element is represented by the be-
ginning of the consolidation process of herds on large-sized farms and the
increase in number of specialized slaughterhouses;

MILK, evaluated with (-) evolution because, dairy cow herds diminished,
production decreased, the chain continues to remain unorganized (only 19-
22% of milk is collected);

PORK, evaluated with (-) evolution because, diminution of herds and pro-
duction, decrease of farm profitability due to the increase of feed prices,
Romania became a net importer;

POULTRY, evaluated with (+) evolution because, increase in importance of
large scale farms integrated with slaughterhouses, competitive prices, poul-
try meat production increase; One problem is consumers’ preference for
cheap, low quality products, which are imported;

SHEEP and GOATS, evaluated with (+) evolution because, this sector ex-
perienced an important revigoration, sheep and goat herds significantly
increased, due to financial support from national and European funds and
mainly to foreign demand increase; Sheep are exported as live animals to
Middle East and North Africa.
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Foreign trade

Extensions from 2004, 2007 and 2013 have had a significant impact on the EU’s
agri-food trade. Value of trade has grown in real terms, making it still a place
among the top players in world agri-food market. The New Member States have
contributed positively by increasing the volume of traded goods but also in neg-
ative by adding the negative balance of their extra-Community balances to the
already negative balance of the Old Member States.

At the time of its accession to the EU, Romania presented itself with a non-com-
petitive agri-food sector, and hence non-competitive international trade compared
to other EU Member States, whether old (EU-15) or new (EU-13).

Romania’s accession to the EU initially had, in the first years after accession, a
negative effect on the trade balance, meaning that imports from the Community
space grew more than exports, so that the balance of agricultural trade balance
increased its deficit. In the coming years, however, adherence favored commodi-
ty trade in the sector under consideration, exports increased, and the agricultural
trade balance (with all the countries of the world) became positive. Vegetable
products and especially grains are the ones that have contributed to balancing
the trade balance and then transforming the trade deficit into surplus. 2013 is the
first year after accession when the trade balance (with all countries of the world)
becomes positive (Table 3). For comparison, we specify that the trade balance
with the EU countries was permanently negative during the analyzed period.

Table 3. Agri-food balance of trade (mil. EUR)

Specifica-
tion

2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Total prod-
ucts, group| -2217 [ -2181 | -1580 | -813 | -423 | -746 | 334 | 453 | -89 | -557
-V

Source: Voicilas, Gavrilescu, 2017, Un deceniu de transformari in economia
agroalimentara a Romaniei sub impactul aderarii la Uniunea Europeand, in
“Economic growth in conditions of globalization”, Ed. INCE, Academia de tiine
a Moldovei, Chisinau, Rep.Moldova
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Unfortunately, in the last two years of the analyzed period, the trade balance has
again become negative, especially as a result of the increase of the deficit with
the EU member countries, the causes of this evolution being the lack of compet-
itiveness of the indigenous products compared to the EU ones and the heavier
adaptation of the Romanian producers to the new directions of the CAP. We can
also add the embargo on Russia, which has boosted EU exports to other countries,
including Romania, or weaker agricultural years for some of the main crops. An-
other problem of Romania’s foreign trade with agro-food products remains the
specificity of the products sold, in that it exports mainly unprocessed agricultural
products with low added value and imports of animal products with high degree
of processing and added value. In many of the analyzed years, trade in agri-food
products accounted for about 10% of Romania’s total foreign trade. In conclusion,
in the post-accession period, the deficit of the agricultural trade balance signifi-
cantly decreased. At the moment of accession, the deficit value exceeded 2 billion
EUR. In 10 years, the value of exports increased 7.2 times, while the imports 2.8
times. As a result, the deficit diminished and even a slight surplus existed in the
years 2013-2014.

Conclusions

Romania’s accession to the EU has been one of the greatest achievements of the
last 30 years. The effects of accession are generally positive, and issues still pre-
senting deficiencies can be corrected by specific Community mechanisms. The
most important conclusions of this study are summarized below.

Romania’s accession to the EU implied, among other things, the commitment
to implement development policies designed and designed by European deci-
sion-making bodies: the CAP is one of them. Romania was one of the main
beneficiaries of the Pillar II of the CAP, with € 8.4 billion allocated for the
period 2007-2013 (fourth place after Poland, Germany and Italy) and € 8.1
billion allocated for 2014-2020 (6th place after France, Italy, Germany, Poland
and Spain). Addition also brought predictability of the amount of support for
agriculture due to the multiannual financial programming of European funds.
The implementation of the CAP, and in particular the measures in Pillar 1, had
the effect of increasing farm incomes, but at the same time it produced muta-
tions in the structures and productive orientation of farms.
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Agricultural structures have been heavily influenced by the CAP. Thus, in the
post-accession period, the Romanian land market has become a functioning mar-
ket as a result of the gradual liberalization of the transition period, which culminat-
ed in the 2005 provisions on the legal movement of agricultural land, also agreed
with the accession treaty to the EU. The structure and size of farms have been
heavily influenced by the combination of land, the decrease in the number of small
subsistence and semi-subsistence farms and the increase in the number of medium
and large farms. The structure of farm production has also changed and special-
ized or integrated farms have emerged. At the level of agricultural markets, the
effects of joining the European single market were not at the level of expectations,
with the most important causes being the low competitiveness of most agricultural
products, the instability of production, low yields, the large scale of the subsistence
economy, and, last but not least, between the levels of direct payments received by
Romanian farms and the other countries in the region.

At the time of accession to the EU, the agri-food sector of Romania was uncom-
petitive, reflecting an imbalanced structure of international trade with this prod-
uct category: the export value represented only 35% of the value of imports, re-
sulting in a trade deficit of 2.2 billion EUR. Pre- and post-accession development
programs and investments with Romanian and foreign capital have allowed for
significant increases in the volume, efficiency and quality of agricultural and
food products, to which free access has been added to the Single Market; As a
result, in the 10 years since accession, the value of exports increased 7.2 times.
The slower increase in imports (only 2.8 times) has led to a massive reduction of
the agri-food trade deficit and even a surplus (2013-2014).

There are still gaps in some areas of activity, both vis-a-vis the old Member States
and the New Member States. The existing CAP, which 1s underway by 2020 and
beyond, is subject to a gap recovery, provided that the positive trends recorded in
recent years are maintained, that shortcomings are quickly rectified and that no
external disturbing factors to stop the process of EU integration.
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MEASURING ECONOMIC SUSTAINABILITY: THE CASE OF
DANUBE REGION!

Danijela Durkali¢®, Mihailo Curcié3
Abstract

The goal of economic development is that the economy with its ability to attain the
highest level of productivity and meet the unceasing needs of its nation. Thanks

to technical and technological achievements, it is evident that economic develop-

ment continues. However, the whole process of development requires the spending
of resources that are limited. The basic assumption of this paper is that the as-
sessment of economic sustainability requires the use of multidimensional factors.

The subject of work is measuring the convergence of the Danube region in the
context of the economic sustainability dimension. By using the entropy method, a
comparative regional analysis of 9 European Union countries (Austria, Bulgaria,

Croatia, Czech Republic, Germany, Hungary, Romania, Slovakia and Slovenia)

will be carried out, 3 accession countries (Bosnia and Herzegovina, Montenegro
and Serbia) and 2 neighbour countries (Moldova and Ukraine). The results of
the analysis of 14 countries will point to the persistence of large differences in the
economic viability of the measured GDP per capita and lower discrepancies in the
HDI index and domestic investments.

Key words: economic sustainability indicators, convergence, entropy, Dan-
ube region.
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Introduction

It is well known that the economic system cannot function isolated from a social,
political, ecological and institutional system. The economic system is multidi-
mensional system as a part of the social system that with its various instruments
influences the realization of complex development goals.

The process of globalization has had a major impact on the ecological environ-
ment, as illustrated by the discrepancy between the underdeveloped and devel-
oped countries, especially those industrialized and non-industrialized. Therefore,
there are differences between countries, not only in the number of population
and the size of income, but also in the impact on the ecological environment and
the exploitation of natural resources.

The subject of this paper is the economic sustainability of the Danube Region.
The Danube region, which contributes $ 5104491 million to the GDP, represents
a significant region of the European continent (UNCTADstat, 2018). According
to UNCTAD statistics, the Danube Region achieved GDP in the value of 6% of
the world GDP, 30% of GDP of the European Union and 25% of the GDP of the
entire European continent in 2017. Also, in 2017, the Danube Region participat-
ed in international commodity exchange with 13% of world exports, 38% of EU
exports and 33% of exports to the European continent.

Economic sustainability: Literature review

Considering that most of the environmental problems are regional or global, it is
required to join actions of all interested countries in order to preserve the concept
of sustainability (Voza et al., 2016). The question of measuring economic sus-
tainability is considered a complex issue and it can be pointed out that there is no
specific economic doctrine that gives unique indicators of economic sustainability.
Answers to questions about whether an economy is close to a sustainable economy
or away from it cannot be viewed using only one indicator (Munda, 2005). Often it
is more of an indicator or group of indicators. One of the comprehensive indicators
of economic sustainability is the Index of Sustainable Economic Welfare (ISEW)
which takes into account GDP, unpaid household labour, social costs, environmen-
tal damage and income distribution (Stockhammer et al., 1997). For example, the
authors Van den Bergh and Verbruggen (1999) argue that trade can positively or
negatively affect ecological sustainability. In order to arrive at adequate measures
of economic sustainability, following are the indicators used by various authors.
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Table 1. Overview of various indicators of economic sustainability

Author(s)

Used indicators

United nations
(2001)

Gross Domestic Product Per Capita

Investment Share in Gross Domestic Product

Balance of Trade in Goods and Services

Debt to Gross National Product Ratio

Total Official Development Assistance Given or Received as a Percentage
of

Gross National Product

Intensity of Material Use

Annual Energy Consumption Per Capita

Share of Consumption of Renewable Energy Resources
Energy Use Per Unit of GDP (Energy Intensity)
Intensity of Energy Use: Commercial/Service Sector
Intensity of Energy Use: Manufacturing

Intensity of Energy Use: Residential Sector

Intensity of Energy Use: Transportation

Generation of Industrial and Municipal Solid Waste
Generation of Hazardous Wastes

Generation of Radioactive Wastes

Waste Recycling and Reuse

Distance Travelled per Capita by Mode of Transport

Munda, G.
(2005)

Houses owned (%)

Residential density pers/hectare

Use of private car (%)

Mean travel time to work (minutes)
Solid waste generated per capita (t./year)
City product per person (US$/year)
Income disparity

Households below poverty line

Crime rate per 1000

H. (2005)

Spangenberg, J.

macroeconomics:

e  innovativeness

e  competitiveness

e public debt
traditional:

e aggregate demand,
e  consumption levels
e  savings rate

Rutkauskas, A.

e  environment adequacy
technological and organisational perfection

V- (2008) e utility and efficiency of the international relations
Estoque, R. C., . H}lm?ln development index—income index
e  City internal revenue allotment
& Murayama, e  Tourist arrivals
Y. (2014) .

Incidence of poor families
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Author(s) Used indicators

GDP

GNI

GDP per capita
GINI index

HDI index

Labour productivity

Mihai, I. (2015)

in the area of Gross domestic Expenditure on R&D by sector:
e total intramural R&D expenditure (GERD) by business enterprise sector

Szopik-De- (Euro per inhabitant),
pczynska, e total intramural R&D expenditure
K., Kedzier- (GERD) by government sector (Euro per inhabitant),

ska-Szcze- e total intramural R&D expenditure (GERD) by higher education sector (Euro
paniak, A., per inhabitant),
Szczepaniak, | in the area of employment in high- and medium-high technology manufacturing
K., Cheba, K., | sectors and knowledge-intensive service sectors:
Gajda, W., & |e  employment in high- and medium-high technology manufacturing
Ioppolo, G. sectors (% of total employment),
(2018) e employment in knowledge-
e intensive service sectors (% of total employment),
e  patent applications to the European Patent Office (per million inhabitants)

Based on the presented indicators used in different studies, it can be concluded
that used indicators of economic sustainability are different. A set of indicators is
used, depending on the object and subject of the research, as well as the results of
previous studies. The results of the authors Estoque and Murayama (2014) show
that there is a high divergence between socio-economic growth and environ-
mental sustainability. Investigating the city’s case on the Philippine Baguio City,
suggests that the ecological component did not get the attention it deserved. The
conclusion of this authors points to the need to promote sustainable economic
development with an acceptable standard of living and to ensure the availability
of natural resources, not only in the present, but also for future generations.

A significant contribution to the theoretical analysis of economic sustainability
was given by Spangenberg (2005), who divided the economic sustainability in-
dicators into two groups: (1) macroeconomic (innovativeness, competitiveness
and public debt) and (2) traditional (aggregate demand, consumption levels and
savings rate).

The author Ratkauskas (2008) pointed out that great efforts are often needed in

defining adequate sustainability indicators, and those they are often based on
subjective assessments by experts. According to him, in order for the country to
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be a competitor and economically viable it is necessary to take into account three
attributes: environmental adequacy, technological and organizational perfection
and utility and efficiency of international relations. In addition, this author point-
ed out that the competitiveness of one country depends on its ability to market
participants efficiently using available resources in the market, as well as the
ability to use innovations and positively change the environment in the context
of sustainable development.

A significant contribution to economic sustainability is also shown by the work
of the author Agovino et al. (2018), which enables the ranking of EU countries
towards three pillars of sustainability: ecological, economic and social. These
authors also emphasize the importance of climate change in agricultural pro-
duction as a significant factor in the sustainable economy. The conclusion of
these authors that relates to economic sustainability refers to the necessity of
incentives in agricultural production. Development policies must focus on the
sustainability of agricultural production, which will affect the preservation of the
environment and increase productivity.

According to Curéié et al. (2015), there are frequent interpretations of econo-
mists that modern economy and economy are not based on primary activities,
such as agriculture, but it should be industry and service activities. However,
since the countries of the region, including Serbia, have an extraordinary capac-
ity of arable land (on average above other European countries), this comparative
advantage should also be used.

The productivity of an economy in the context of economic sustainability was
analysed by author Mihai (2015). Analysing the Danube countries came to the
conclusion that economic productivity creates economic effects, but hides so-
cial. The author analysed several indicators of economic sustainability in 2007:
GDP, GNI, GDP per capita, GINI index, HDI index and labour productivity. The
results show that the level of productivity would be considerably lower if eco-
nomic activity would be linked to social implications.

Methodology and data
Bearing in mind that convergence can be observed within one country and within a
group of countries or regions (such as the Danube Region), an entropy method can

serve as a good model for measuring the convergence of economic sustainability.
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The process of economic convergence or divergence can be analysed by compar-
ing entropy with other stochastic indicators of concentration like distribution of
inequality (Olimpia, 2015). The term entropy is used to define the level of order
or disorder of the economic system. The concept of entropy has been presented
by German physicist Clausius in the mid-nineteenth century. There are different
definitions of entropy, but it can be generally defined as a measure of chaos or
disorder of a system (Downarowicz, Frej, 2001). This concept is closely related
to the laws of thermodynamics since entropy was first applied in thermodynam-
ics, and then Shannon introduced it into the information theory (Shannon, 1984).

By analogy with economics and thermodynamics, an economic behaviour
and the failures in the past are partly attributed to the failure to recognize the
entropy factors which must be controlled in order to bring economic changes
into balance, just like in thermodynamics. It is especially emphasized that
entropy is applicable in macroeconomics where the macroeconomic system
does not provide answers to existing theories and measures, but simply reacts
in the direction of increasing entropy just like the thermodynamic system
reacts to increasing entropy since it is being limited by conservation of mass,
energy, etc. In physics, thermodynamic entropy of macrostate (defined by the
determination of pressure, volume, energy, etc.) is essentially the logarithm
of the number of microstates (quantum states) which macrostate consists of.
Likewise, “economic entropy” can be expressed as a function (Jaynes, 1991):

S(X, Y, Z.)=log W(X, Y, Z..)

The function consists of certain macroeconomic variables (X, Y, Z) which is de-
fined in the theory, while W is a factor of multiplication of a macroeconomic state
consisting of a larger number of microeconomic variables.

Entropy is a measure of the system disorder, where its higher value implies
a higher degree of disorder. It is used in numerous scientific fields such as
ecology, engineering, medicine, economics, finance, and the like (Chuan-
sheng et al., 2012; Ermatita et al., 2012; Li et al., 2001; Guo, 2001). In the
case of a convergence analysis, the increase in system disorder is defined as
the process of divergence (Simionescu, 2014).

Measuring the convergence of economic sustainability of the Danube region
by the entropy method will be used analogically to Czyz and Hauke (2015)
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analysis of the differences in development of regions in Poland. The infor-
mation obtained from certain events is determined by the monotonically
decreasing function with probability p which is displayed in the form /og 1
/p = -log p, which is also treated as a measure of uncertainty of the occur-
rence of events. For a series of events x and with probabilities p, i=1, 2....n
follows (Czyz, Hauke, 2015):

n
0=p(x) S1,) plx) =1,
i=1

The measure of entropy H (x), defined by Shannon (1948), is the expected
value, which can be presented as:

H() = - ) p(x)logp(x)
i=1

or

- 1
H(x) = Z p(x)log >

The use of the logarithm function with the base 2 implies the measurement
of information in bits.

The basis of Shannon function has the following characteristics:

1. H (x) >0, it is a non-negative value,

2. H (x) assumes the value of 0 when p (x) = 1 for a specified i, which
means the absence of uncertainty among indicators,

3. H (x) assumes the highest value equal to log  n when all values of p
(x ) are equal for i = 1, 2, ..., n. The maximum value H (x) implies a
complete disparity or uniform distribution. The entropy statistics H (x)
applied in this paper relate to the measure of uniform distribution which
gives the basis for creating an inequality measure I (x), or in the case of
convergence, the measure of differences among countries. This inequal-
ity measure is useful in the study of spatial differences among countries
or regions. It can be represented by the equation:
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1
plx;)

[(x) = H(¥)max = H(x) = logan — ) p(x;)log,
i=1

n

- Z plx;)log,[n p(x;) ]

i=1

for 0 = I(x) = logyn

where I (x) =0 shows the absence of inequality (or equal distribution), while I (x)
= log , n denotes maximum non-uniformity in the occurrence of event x.

For the analysis of real convergence in the countries of the Danube Region, data
were used: (1) GDP per capita, (2) Domestic capital investments% GDP and (3)
HDI index. All data are collected from the official World Bank statistics for the
period 2005-2017.

Results and discussion
GDP per capita

The economic development of a country is primarily measured by its ability
to produce goods and services in a single period of time, most often one year.
However, the question arises of the use of adequate resources by the domicile
population of a country. The relevant indicator in the economy used for this pur-
pose is GDP per capita.

Economic productivity as a measure of the efficiency of an economy shown
GDP per capita (current US §) indicates that Austria has the highest level of GDP
per capita within the Danube Region group. Also, Germany is at the very top of
economic productivity. Above the average level of the whole group there are
still Slovenia, Slovakia and the Czech Republic. Moldova has the lowest level of
productivity within the observed group.
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Figure 1. GDP per capita in Danube region from 2005-2017

e A T
e DETT
o W HE
e 5VE
BIH

BGE

gl C7ZE
e DA
S
s [ JEF.

#++2¢+ Dammbe region average

Source: Authors calculation based on WB data and UN

By calculating entropy it is possible to determine the (non) existence of con-
vergence in economic sustainability in the countries of the Danube region. In
this sense, the entropy for GDP per capita was first calculated in the period
2005-2017, and the results are shown in Table 2.

Table 2. Mean and entropy of GDP per capita (current US $) in the coun-
tries of the Danube Region in the period 2005-2017

Year Mean Standard Deviation Entropy
2005 11363,6954 11835,2458 0,6270
2006 12391,1114 12376,0629 0,5818
2007 14901,5746 14075,2427 0,5282
2008 17163,5523 15346,4428 0,4814
2009 15324,0348 14208,3562 0,5104
2010 15107,5099 13977,2939 0,5052
2011 16647,5805 15369,1205 0,4971
2012 15508,5325 14451,5020 0,4982
2013 16296,1820 15077,1553 0,4885
2014 16580,5819 15538,0105 0,5039
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Year Mean Standard Deviation Entropy
2015 14339,9212 13345,1454 0,5047
2016 14793,5765 13521,5925 0,4905
2017 15955,4162 14209,4059 0,4690

Source: Authors calculation

Based on the data in Table 2, it can be concluded that the inequality in GDP per
capita is significant among the observed group of countries. However, what is
important to point out is that this difference has been decreasing over the years.
Austria and Germany share the same GDP per capita as the sum of all the other
12 countries together. The differences between the countries observed decreased
until the last financial crisis, then they increased in the following years (2009)
and are still decreasing. However, observing the Danube Region, they are still
large. For example, Germany has 10 times higher GDP per capita than Serbia,
and Austria 8 times higher GDP per capita than Bosnia and Herzegovina.

Investment Share in Gross Domestic Product

Representing the thesis that the growth is better financed from domestic invest-
ments, the indicator of the convergence of economic sustainability in this paper
uses the inflow of domestic investments (Gross Fixed Capital Formation% GDP),
which is most frequently present in the literature as a measure of economic sus-
tainability (Mihai, 2015). It is necessary to pay attention to this indicator as do-
mestic investments represent the level of exploitation of the capital of one country.

Domestic investments (% GDP) in the Danube region had a generally similar
trend in average value. This indicator grew sharply from 2005-2008, and after
that, it declined in all countries. In 2017, Montenegro had the highest growth in
domestic investment (% GDP) (29.3% GDP), while Slovenia had the smallest in
2016 and 2017 (18.7% GDP and 19.28% GDP, respectively).

Just like the absolute values, and the average values of this indicator in the
Danube region grew by 2008, in order to shrink every year. It is not until
2017 that this indicator has recorded an increase of 22.57% of GDP within
the group of countries. The inequality between the countries of the Danube
region had double growth, with divergence occurring in 2008, after which the
differences were reduced and 2014 again enters the growth of entropy and the
occurrence of divergence in this indicator.
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Figure 2. Gross Fixed Capital Formation (%GDP) in Danube region from

2005-2017
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Table 3. Mean and entropy of Gross Fixed Capital Formation (%GDP) in

Danube region from 2005-2017

Year Mean Standard Deviation Entropy
2005 25,5785 3,9407 0,0166
2006 26,8265 3,9632 0,0148
2007 29,3843 4,7604 0,0178
2008 30,6952 5,7477 0,0235
2009 22,7681 3,6103 0,0169
2010 22,0189 2,9462 0,0120
2011 22,4437 2,8143 0,0103
2012 21,6233 2,6307 0,0097
2013 21,0151 2,6313 0,0103
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Year Mean Standard Deviation Entropy
2014 21,0760 3,4971 0,0191
2015 21,3336 3,1416 0,0144
2016 21,6135 2,6595 0,0099
2017 22,5749 2,8507 0,0103

Source: Authors calculation
Human development index

The next indicator that we include in the economic sustainability analysis is
the human development index. This index is very important because it incor-
porates into the economic analysis of several dimensions: long and healthy
life, access to education and a steady income. The objective of using this
indicator lies precisely in its methodology, which, in addition to economic
growth, includes human development and its capabilities as an assessment of
the development of a country.

Figure 3. Content of the HDI index

Human Development : .
Index (HDI) DIMENSIONS ~ Long and healthy life Knowledge A decent standard of living

INDICATORS Life expectancy at birth Expected Y’Em Mean years GNI per capita {PPP §)
of schooling l of schooling

DIMENSION Life expectancy index Education index QNI index

Source: Human development data: http://hdr.undp.org/en/content/human-devel-
opment-index-hdi, (6" September, 2018)

Human Development Index (HDI)

Figure 4 shows the human development index in the countries of the Danube
Region in the period 2005-2017. It is evident that the level of this index has
recorded growth in all countries of the observed region. Nevertheless, the level
of human development throughout the period is the lowest in Moldova, and the
highest in Germany.

In order to determine (non) equality in measured human development, in the con-

tinuation of the work, in Table 4 will be shown the average values, standard devi-
ation and entropy for the HDI index in the Danube region.
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In Table 4 it can be noted that the arithmetic mean of the observed indicator grew
up to the financial crisis, ie in 2008. This mild growth continues to this day. When
it comes to inequality among regions, it has been decreasing until 2008, then it
grows slightly until 2010 and until the end of 2017 it has recorded a slight decline.

Figure 4. HDI in Danube region from 2005-2017
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Table 4. Mean and entropy of HDI index in Danube region from 2005-2017

Year Mean Standard Deviation Entropy
2005 0,7784 0,0695 0,0054
2006 0,7863 0,0697 0,0053
2007 0,7942 0,0703 0,0053
2008 0,8002 0,0693 0,0051
2009 0,8007 0,0705 0,0052
2010 0,8046 0,0715 0,0053
2011 0,8096 0,0702 0,0051
2012 0,8123 0,0673 0,0046
2013 0,8168 0,0658 0,0044
2014 0,8197 0,0653 0,0043
2015 0,8222 0,0667 0,0044
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Year Mean Standard Deviation Entropy
2016 0,8254 0,0657 0,0043
2017 0,8283 0,0653 0,0042

Source: Authors calculation

Conclusion

Based on theoretical and empirical analysis, it is possible to make several con-
clusions. The first suggests that there is no single measure and one single indica-
tor of the economic viability of any country or region. Economic sustainability
must be seen in line with the connection with other dimensions of sustainability,
ecological and social. The economic recovery of the Eurozone and the EU con-
tinues at a moderate pace, supported by favourable circumstances, including the
quantitative easing by the European Central Bank. On the other hand, they are
adversely affected by external factors, primarily the slowdown in world trade
(Curtié, 2016).

Although there has been significant improvement in the convergence of econom-
ic sustainability of the countries of the Danube Region, there is still a long way
to go. All the effects of this area in the domain of ecological and economic sus-
tainability should be considered and used. It is similar with the countries of the
European Union. The differences have been reduced, to a lesser or larger extent,
but are still present (Fedajev et al., 2017).

Based on the analysed data, the following conclusions can be made:

- GDP per capita: The biggest discrepancies among countries are found in
this indicator, because they are the largest differences in the size of the econ-
omy and the allocation of income to the population. When it comes to con-
vergence, it can be emphasized that it is aiming for balanced growth and de-
velopment. However, throughout the observed period of 13 years, entropy is
above 0.5 in 7 out of 13 years, indicating a divergence in this indicator. Over
the past years, divergent values have been significantly reduced.

- Domestic investments: show inequality both in absolute and relative indica-
tors. In the countries of the Danube region, domestic investments, observed
as% GDP, had a double fall and double growth, which led to a rise in diver-
gence in this indicator in 2008 and 2014. The lowest entropy was achieved
in 2012, so it can be said that this year there was a convergence in this indi-
cator among the countries observed.
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- Human development index: The trend of the HDI index in the Danube re-
gion is similar for all 13 years of observation, which speaks of the fairly uni-
form average movement of the index. It is similar with inequality measures:
divergence was noticed at the beginning of the observed period, but at the
end of the observed period (2017), the convergence of the countries of the
Danube Region when it comes to the HDI index can be talked about.

We can agree with author Ikerd (2012) that economy is a part of nature and so-
ciety, or part of a living system, or with Ili¢ et al. (2017) that the focus should
been on raising the awareness of policy makers of the need to accelerate and en-
hance the use of environmentally sustainable practices. In this regard, economic
development must be forecasted for organized and sustainable system-related
organisms that survive in the living system.

For future research, we propose the expansion of indicator analysis in order to
obtain a general picture of the economic sustainability of the countries of the
region, through the analysis of several databases, such as the World Bank, the
Global Footprint Network, Eurostat. Also, for future research, the question of so-
cial behaviour in the productivity of an economy may arise, or is there a concrete
mathematical formula that will measure sustainable production or still prevails
as an individual or group?
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Appendix 1. Abbreviations

Austria AUT
Croatia HRV
Czech Republic CZE
Germany DEU
Hungary HUN
Moldova MDA
Montenegro MNE
Romania ROU
Slovenia SVN
Slovak Republic SVK
Serbia SRB
Ukraine UKR
Bosnia and Herzegovina BIH
Bulgaria BGR
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RANKING COUNTRIES OF DANUBE REGION BY DEVELOP-
MENT PERFORMANCES OF AGRICULTURE

Danilo Pokié', Zana Kleut®

Abstract

Danube represents linkage between Western, Central and Eastern Europe.
Countries of Danube region had very different stages of economic development
in the last 50 years. Also, performances of their agricultural sector are very
different. Aim of this paper is to rank Danube region countries by their devel-
opment performances of agriculture. Additionally, environmental performances
of agriculture are analyzed. The development performances of agriculture are
considered according to the production and export performances of this sector.
The level of the partial agricultural productivities - labor and land, as well as the
value of exports in relation to engaged labor and agricultural land, are analyzed
in such a context. Environmental performances are analyzed by EPI (Environ-
mental Performances Index). The empirical research was based on the data of
the Food and Agriculture Organization (FAO) and World Bank.

Key words: Development performances, Environmental Performances In-
dex, agriculture, Danube Region.

Introduction

The area covered by the EU Strategy for the Danube Region stretches from the
Black Forest (Germany) to the Black Sea (Romania-Ukraine-Moldova) and is
home to 115 million inhabitants (Danube Region strategy, 2018). This region
consists of 14 countries. Nine of them are EU members: Germany, Austria, Slo-
vakia, Czech, Hungary, Bulgaria, Romania, Croatia and Slovenia, while Bosnia
and Herzegovina, Montenegro and Serbia are accession countries. Moldova and
Ukraine are not in process of EU integration and they can be classified as neigh-
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borhood countries (Table 1). Danube represents linkage between Western, Central
and Eastern Europe. These regions had very different stages of economic devel-
opment during 20" century. The most of Central and Eastern European countries
were centrally-planned socialist economies. Such historical circumstances had
a major impact on the production performances of agriculture in these countries
(Gajic et al., 2015).

The changes in Danube Region countries have been significantly influenced by the
European integration process, since it creates a wide variety of options, such as the
improvement of the socio-economic development, increase of competitiveness,
adequate environmental management, efficient use of resources, as well as the
ongoing modernization of the security and transport corridors (Gaji¢ et al., 2011).
Countries preparing for the membership in the European Union must follow Euro-
pean model of rural development which promote multifunctional agriculture and
the integral rural development concept with more respect to environmental protec-
tion (Lovre et al., 2010).

Table 1. Danube region countries in process of EU integration

Country Status Year Open negotiations
FYR Macedonia  Candidate country 2005 No
Montenegro Candidate country 2010 Yes
Serbia Candidate country 2012 Yes
B&H Potential candidate - No
Ukraine - - -
Moldova - - -

Source: European Commission, 2018 (ec.europa.eu,).

The aim of this paper is to rank Danube region countries by development per-
formances of agriculture. Development performances are observed according to
production performances and export performances. Additionally, environmental
performance of agriculture will be analyzed by environmental performance in-
dex (EPI) due to increasing importance of environmental issues.
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Material and methods

It is very difficult to define development performances of the agricultural sector
precisely and comprehensively. A huge variety of indicators is considered by many
authors in order to explain this term. Some studies use partial labor productivity,
capital productivity and land productivity (Van Passel et al., 2007). In their study
of the agriculture sector of the Western Balkans, Nikolic et al. (2017) used share
of agriculture in total employment, net production index, balance of agriculture
product trade, agricultural gross value added as variables that describe importance
of agricultural sector. In order to evaluate position of Slovakian agriculture in Eu-
ropean Union, Szabo and Grznar (2015) used the following indicators: agricultural
production, intermediate consumption, fixed assets, labor force, levels of livestock
and supports/subsidies for the rendition of the level of inputs. Zeki¢ et al. (2009)
used net production of agriculture, labor and land productivity in order to analyze
production performances of agriculture of Western Balkan countries.

Usually, unavailability of some data for all observed countries has influence on
the selection of variables. Development performances of agriculture are described
by variables given in Table 2. Variables Y1 and Y2 are indicators of production
performances, while other variables are indicators of export performances. Partial
labour and land productivities are connected via the factor land/labour ratio, which
can be expressed through the relation: (P/L)=(A/L)*(P/A), where P, L and A are
the production, labour and land, respectively (Gajic et al., 2015). According to Eu-
ropean Commission (2009), the most reliable indicator of competition in the long
term is productivity.

Table 2. Indicators of development performances of agriculture

Mark Variable Unit Description
Land oroductivity in The ratio of value of agricultural products to the area
Y, b Y $/ha of agricultural land in use. It can be indicator of inten-
agriculture . . .
sification of production.
The ratio of value of agricultural products to the num-
.. . ber of active farmers. Higher values indicate more
Labour productivity $/active . . . .
Y, . . effective absorption of the labour factor in agricul-
in agriculture farmer . ) .
tural production, and consequently a higher residual
income per unit of agricultural labour.
Export of agricultural The ratio of export value of agricultural products to
Y, produf:ts per hectare $/ha the area of agricultural land in use. This is indicator
of agricultural land of export performances of agriculture.
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Mark Variable Unit Description
Export of agricultural . The ratio of export value of agricultural products to
. $/active . . e
Y products per active the number of active farmers. Higher values indicate
4 farmer -
farmer better export performances of agriculture.
The export/import ] . The ratio of export value of agricultural products to
Y, | coverage of the agri- % the import value. Values above 100% indicate posi-
cultural products tive trade balance of agricultural products.

The empirical research was based on the data of the Food and Agriculture Orga-
nization (FAO) 2010-2014. The data of the number of active farmers in Bosnia
and Herzegovina and their distribution were taken from the national statistical
databases, while the data of share of agriculture in gross domestic product (GDP)
were taken from The World Bank database. Standard mathematical and statis-
tical methods were used for the analysis of the main trends and characteristics
of the agricultural development performances in the Danube Region countries.

In terms of values of the analysed variables, there is a high degree of differen-
tiation between countries (Table 3). In the observed period, the land produc-
tivity in Germany was almost 8 times higher than the same in Montenegro,
while labour productivity was 16 times higher than in Romania. Also, export
of agricultural products per hectare and per active farmer is highest in Germa-
ny, while the export/import coverage of the agricultural products are highest
in Ukraine.

Table 3. Characteristics of the variables describing development perfor-
mances of the agricultural sector of the selected countries

Variable Max Min Avg
L . 1.990 250
Land productivity in agriculture ($/ha) 866
Germany Montenegro
Labour productivity in agriculture ($/active 54.975 3.382 15.121
farmer) Germany Romania '
Export of agricultural products per hectare of 4.473 185 1474
agricultural land ($/ha) Germany Montenegro :
Export of agricultural products per active farmer 123.553 1.922 28126
($/active farmer) Germany Romania '
The export/import coverage of the agricultural 231 13 103
products (%) Ukraine Montenegro

Source: FAOSTAT, 2018.
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The PROMETHEE method was used as an adequate method for solving prob-
lems whose aim 1s multi-criteria ranking of final set of alternatives based on a
number of criteria which need to be maximized or minimized (Nikoli¢ et al.,
2017). For each observed alternative it calculates its value expressed in level of
preferences. Thereby, each alternative is evaluated based on the two preference
flows. Positive preference flow ¢ + (P) indicate how much is given alternative
better than the other (according to all criteria). Accordingly, the higher this pref-
erence flow is, the alternative is better. The negative flow of preference ¢ - (P)
indicates how much a given alternative is worse than the rest, and therefore if
this flow is lower, the alternative is better. After that, the PROMETHEE method
accounts net preference flow ¢ (P) as the difference between these two flows
(Brans et al., 1984; Brans, Vincke, 1985). The multi-criteria analysis was con-
ducted by using the Visual PROMETHEE software package in order to rank
selected countries by their performances of agriculture.

The environmental aspect of agricultural production over time has gained in-
creasing importance, because the visible negative effects on the environment.
For the purpose of considering the situation of the environment, the Environmen-
tal Performance Index (EPI) was developed in 2006, whose forerunner was the
Environmental Sustainability Index (ESI) of 1999 (Environmental Performance
Index, 2018). The EPI provides a coefficient for each country, where country
ranking is possible. EPI ranks countries according to high-priority environmen-
tal issues. Ili¢ et al. (2017) used the EPI index in order to rank European Union
countries, and it has pointed to the existence of medium-level quantitative agree-
ment of the positive direction between the achieved environmental performance
and environmental policy area — agriculture.

Development performances of agriculture

On the basis of The PROMETHEE method, the countries were ranked by de-
velopment performances of their agricultural sector. Table 4 shows the results of
the analysis. Net preference flow (@) takes the values from -0.7538 to 0.8154. All
countries can be divided in five groups (Figure 1).

First group (net preference flow ranged from 0.6 to 1) consists of two best rated
countries Germany and Austria (0.6615). These two countries are the most devel-
oped in whole Region, so they should be the drivers of more intensive interstate
cooperation within the Region in order to exploit the advantages provided by the
Danube properly and to enable a balanced agricultural development in the Region.
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In the second group (net preference flow ranged from 0.2 to 0.6) are countries that
joined EU in 2004 (Hungary, Czechia, Slovakia and Slovenia). Agricultural sector
of these countries has experienced a couple of important institutional and struc-
tural changes in the last two decades. These changes were predetermined by their
accession to the European Union (EU), an event which significantly influences the
performance, structure and size of their agriculture. According to Chrastinova and
Burianova (2009) this event had positive effect on Slovakian agriculture. Com-
pared to the pre-accession period, the years 2004-2007 saw a growing income
within the sector of agriculture, 1.e. higher profits, as well as the increased propor-
tion of profitable enterprises.

Table 4. The ranking of the Danube region countries in terms of trade and
production performances of agriculture

Country Phi Phi+ Phi-
Germany 0.8154 0.9077 0.0923
Austria 0.6615 0.8308 0.1692
Hungary 0.5385 0.7692 0.2308
Czech 0.2308 0.6154 0.3846
Slovakia 0.2308 0.6154 0.3846
Slovenia 0.2 0.6 0.4
Serbia 0.1077 0.5538 0.4462
Bulgaria 0.0769 0.5385 0.4615
Croatia -0.1385 0.4308 0.5692
Ukraine -0.3231 0.3385 0.6615
Republic of Moldova -0.4769 0.2615 0.7385
Romania -0.5385 0.2308 0.7692
Montenegro -0.6308 0.1846 0.8154
Bosnia and Herzegovina -0.7538 0.1231 0.8769

Source: Author s calculation.

The improved performance was possible also due to subsidies and the increased
production efficiency, whereas the enterprises reduced the volume of loss-making
production and reduced labour costs. On the other hand, CAP subsidies helped
to improve productivity and profitability, but Hungarian agriculture’s per hectare
and per worker indicators are still very far from those of its main competitors in
Western Europe. A significant part of CAP direct payments landed in landlords
pockets in form of rent. Nevertheless, farmers made good use of the rest of their
grants as net investment has in almost each year been positive (Somai, 2014).
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Serbia, Bulgaria and Croatia are in the third group (net preference flow from -0.2
to 0.2). Good ranking of Serbia can be explained by export performances of this
country, especially positive export/import coverage (196%) that is consequences
of trade agreements of Serbia with the EU, CEFTA countries and EFTA as well
as with Russia, Belarus, Kazakhstan and Turkey. According to Volk (2010) agri-
cultural production in general shows a high degree of uncertainty and variation in
Croatia due to transition from a centrally planned to a market economy system.

Figure 1. The classification of the Danube region countries by development
performances of agriculture

Czech Republic

Source: Author s calculation.

Bulgaria

In the fourth group (net preference flow ranged from -0.2 to -0.6) are Ukraine,
Republic of Moldova and Romania. Although these countries have high resource
potential, the poor economic and political situation in these countries has most
likely affected the agricultural sector. In their study of farmland abandonment in
Ukraine, Baumann et al. (2011) showed that 6,600 km? (30%) of the farmland
used during socialism was abandoned after 1991. This abandonment was a result
of the institutional and economic shock, compared to those in Europe’s West,
where abandonment resulted from long-term socio-economic transformation
such as urbanization and industrialization. According to Ciutacu (2015) Roma-
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nia would require at least 50 years of steady and consistent policies of financial
and technical support to reach an agricultural employment of approximately 5%
of her labour force, farmsteads of minimum 20 ha, and the current productivity
of the other European countries. The last group (net preferences flow form -0.6
to 1) consists of Montenegro and Bosnia and Herzegovina. Most likely, unfa-
vourable agro-ecological conditions in these countries affected their low level of
production and export performances of agriculture. Also, the difficult economic
and political situation in Bosnia and Herzegovina is one of the major obstacles
for development of agricultural sector.

Figure 2. The indicators of the agricultural importance in the economic de-
velopment of Danube region countries
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Source: FAOSTAT and World Bank, 2018.
These results showed that there is a gap in development of agriculture be-
tween EU countries and non-EU countries of Danube region. In the non-EU

countries, agriculture has greater relevance (the indicators of the agricultural
importance in the economic development are: share of agriculture in GDP,
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share of people employed in agriculture and share of agriculture in total ex-
port) than in other Danube Region countries, but also lower development
performances of agriculture (Figure 2). In case of participation in GDP, this
percentage ranges from 1% in Germany to 15% in Moldova. Similar conclu-
sion can be made in case of share of people employed in agriculture and share
of agriculture in total export.

Environmental performance index (EPI) of the countries of the Danube
Region

Current economic, environmental and sociological challenges affect the ag-
ricultural sector, in the direction of creating a sustainable production model.
Sustainable agriculture has been defined as part of the overall concept of sus-
tainable development at the United Nations Conference in 1992, by formulat-
ing Agenda 21 (UNCED, 1992). The concept of sustainable agriculture was
created in response to increased exploration of natural resources in agricul-
ture, due to conventional, agricultural production. In addition to economic
sustainability, sociological and ecological sustainability of agriculture has a
significant role in defining the overall functioning of agriculture. Increasing
agricultural production affects resources such as land, water, etc. For exam-
ple, fertilizers rich in nitrogen support plant growth and are thus vital to the
agricultural sector, but nitrogen pollution, however, has the potential to cause
widespread damage if managed inadequately (Zhang et al., 2015). Since the
1960s, the use of mineral fertilizers has grown, primarily in developing coun-
tries. The average productivity of fertilizers (kilogram of product obtained
from kilograms of active substance) is influenced by various factors, such as
resource differences (soil, climate), achieved technology level and fertilizer
management in agriculture. The consumption of fertilizers in cereal produc-
tion, in particular wheat, rice and corn, accounts for about 60% of the world’s
total production, with a significant increase in the consumption of fertilizers
in the production of oilseeds, primarily soybean and rapeseed by 2050 (Alex-
andratos, Bruinsma, 2012).

Within this research, the environmental impact of agriculture was consid-
ered using the Environmental Performance Index (EPI), developed by Yale
University (Yale Center for Environmental Law and Policy) and Columbia
University (Center for International Earth Science Information Network) in
collaboration with the World Economic Forum and the Joint Research Centre
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of the European Commission (Environmental Performance Index, 2018). Ac-
cording to this methodology, the overall environmental impact was observed
through 24 indicators, grouped into 10 categories:

1. Air Quality,

2.  Water & Sanitation,

3. Heavy Metals,

4. Biodiversity & Habitat,
5. Forests,

6. Fisheries,

7. Climate & Energy,

8. Air Pollution,

9. Water Resources, and

10. Agriculture.

The impact of agriculture on the environment is measured by different indicators
over the years. According to the latest methodology from 2018, the Sustainable
Nitrogen Management Index (SNMI) is used as an indicator of efficiency (Fig-
ure 3). SNMI indicator uses nitrogen use efficiency (NUE-the fraction of applied
nitrogen that is absorbed and used by the plant) and crop yield to measure the
environmental performance of agricultural production (Zhang, Davidson, 2016).

Figure 3. Sustainable nitrogen management index (SNMI)
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The influence of agriculture on the environment of the Danube Region, expressed
by SNMLI, is shown in Figure 4. Austria has the highest index of sustainable use
of fertilizers within the analyzed group of countries. Such results are expected,
since Austria’s agriculture is aimed at increasing organic production, whereby
Austria is the only country in the European Union that has almost reached the
targeted level of organic production of 20% in total areas (Siiskonen, Nuutila,
2017). It 1s very important to notice that there is a strong positive correlation
between the level of economic performance and the environmental performance
of agricultural sector in these countries (coefficient of correlation is 0.71). There-
fore, it is possible to conclude that among other factors, the level of economic
development of agriculture has a significant impact on environment.

Figure 4. Overall environmental performance (EPI) and the environmental
performance of agriculture of the Danube region
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There is growing concern over the negative impact of agriculture on the environ-
ment, primarily due to the use of chemical inputs. The growth of organic produc-
tion and the development of innovations in agriculture are factors that influence
efficient use of agricultural inputs. Precision agriculture plays a major role in a
sustainable agricultural production system, increasing efficiency and protecting
the environment. A significant segment of precise agriculture is the concept of
“sustainable intensification”, which responds to increased demand for food due
to population growth, and hence the increased exploitation of natural resources
(Lindblom et al., 2017).

Conclusions

The study assesses the development and environmental performances of agricul-
ture of Danube region countries. In order to rank development performances of
these countries, PROMETHEE method was used. Based on this analysis, coun-
tries can be roughly divided into five groups. The study showed that there is a
gap in development of agriculture between EU countries and non-EU countries
of Danube region. Among other factors, the level of economic development has
a significant impact on development performances of agriculture. Significant dif-
ference between production and export performances of agricultural sector of the
EU and non-EU countries indicate that there is a need for adequate instruments of
agricultural policy that will improve agricultural sector in these countries. Agricul-
tural policy of these countries must still be oriented on increasing of productivity
of agricultural sector in order to get chance to compete on EU market. Among
other factors, the level of economic development of agriculture has a significant
impact on environmental performance of agriculture. It will be very difficult to
balance with good environmental policy and agricultural policy oriented towards
productivity growth for the least developed countries of Danube Region.
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TRADE AS A FACTOR FOR ECONOMIC SUSTAINABILITY OF
THE AGRICULTURAL SECTOR IN THE WESTERN BALKANS!

Dori Pavloska Gjorgjieska’, Boban Ilic’

Abstract

Sustainable agriculture contributes to all four pillars of food security — avail-
ability, access, utilization and stability — in a manner that is environmentally,
economically and socially responsible over time. Full access to food, as a human
need of the present and future generations, can be achieved by free agri-food
trade.

Western Balkan countries are important trade partners with significant contri-
bution of their mutual agri-food trade in the total amounts. However, in the past
period there has been a downward trend in the mutual trade among most of the
Western Balkan countries.

The purpose of this paper is to analyse the current trends in the agri-food trade
in the Western Balkans, to identify their causes and to provide recommendations
for policy measures that would contribute to a sustainable development of the
region. The methodology used is primary research through focus group discus-
sions with relevant stakeholders, as well as secondary data and information col-
lection from reliable sources.

Key words: economic sustainability, agri-food trade, Western Balkans, sustain-
able development, agriculture, access to market.

Introduction
“Humanity has the ability to make development sustainable, to ensure that it

meets the needs of the present without compromising the ability of future gen-
erations to meet their own needs”. This was stated by the World Commission

1 Paper was presented within the Plenary section of the conference as a invited paper.
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3 Boban llic, Secretary General, SWG Secretariat, Goce Delcev Street no. 18, 1000 Skopje,
Macedonia, Phone: +389 70 24 86 36, E-mail: boban.ilic@swg-seerural.org
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on Environment and Development in its report “Our Common Future” from
1987. Since then, sustainable development has gained increasing attention in
the international debate. The UN Rio Summit in 1992 reaffirmed the need to
ensure a balance between economic development, social development and en-
vironmental protection as interdependent and mutually reinforcing pillars of
sustainable development, as shown in Figure 1.

Figure 1. The three pillars of sustainable development

Bearable Equitable
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Source: Thatcher, A. (2015) HFSD definition working paper 19.08.2013.

Having in mind the great impact of the agriculture on the economy, society and
environment, it is of crucial importance to address the sustainability of the agri-
cultural development. FAO (2014) has defined sustainable agricultural develop-
ment as “the management and conservation of the natural resource base, and the
orientation of technological change in such a manner as to ensure the attainment
of continued satisfaction of human needs for present and future generations”.
Sustainable agriculture would contribute to all four pillars of food security —
availability, access, utilization and stability — in a manner that is environmentally,
economically and socially responsible over time.

Full access to food, as an important human need of the present and future gener-
ations, can be achieved by free agri-food trade. Wisniewska (2011) determines
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the terms of trade of agricultural products as one of the indicators of economic
sustainability of agriculture.

Moreover, UN Agenda 21 from 1992 also emphasizes the role of trade in achiev-
ing sustainable development, stating that improved market access for developing
countries’ exports in conjunction with sound macroeconomic and environmen-
tal policies would have a positive environmental impact and therefore make an
important contribution towards sustainable development. In addition, agri-food
trade is recognized as an important factor for ending hunger achieve food securi-
ty and improved nutrition and promoting sustainable agriculture in the UN 2030
Agenda for Sustainable Development.

According to Pretty (2008) access to international markets is important for devel-
oping countries. However, they have many difficulties in accessing internation-
al markets and market information, and the strong competition with downward
pressure on prices just adds to the barriers to entry. Therefore, focusing on local
and regional markets could be a favourable sustainable development strategy for
the developing countries.

Western Balkan countries are developing countries. They are important trade
partners in mutual agri-food trade and since 2006 are signatories of the Central
European Free Trade Agreement (CEFTA), which in addition to the Western Bal-
kans countries only includes Moldova*. Albania, Macedonia and Montenegro are
already members of the World Trade Organization (WTO), while the WTO ac-
cession negotiations with Serbia and Bosnia and Herzegovina are still ongoing®.

The contribution of agri-food imports from the Western Balkans in the total
agri-food imports ranges from 12% in Albania to 53% in Montenegro, while the
contribution of agri-food exports to the Western Balkans in the total agri-food
exports ranges from 24% in Albania to 82% in Montenegro®. However, in the
past period there has been a downward trend in the mutual trade among most of
the Western Balkan countries.

The purpose of this paper is to analyse the current trends in the agri-food trade in
the Western Balkans, to identify their causes and to provide recommendations for
policy measures that would contribute to a sustainable development of the region.

4 http://cefta.int/cefta-parties/

5 http://ec.europa.cu/trade/policy/countries-and-regions/regions/western-balkans/
6  http://app.seerural.org/agricultural-statistics/
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The hypothesis states: Western Balkan countries are important trade partners, and
although there are barriers in agri-food trade among them there could be feasible
solutions for improving the agri-food trade, which would contribute to a positive
environmental impact, improved access to food, achieving food security and pro-
moting sustainable agriculture.

The methodology used is primary research through focus group discussions with
relevant stakeholders, as well as secondary data and information collection from
reliable sources.

Methodology

In order to identify the trends in the agri-food trade in the Western Balkans the
databases of Agricultural Policy Plus South Eastern Europe were used’.

With the aim to identify the agri-food trade barriers both, primary and secondary
research was conducted. Focus group was used as a primary research method.
Two focus group discussions with relevant stakeholders from the Western Bal-
kans were organized on the following topics:
*  Situation and trends of the trade of agricultural products in the Western
Balkans;
*  Issues and obstacles in agricultural products trade in the Western Balkans;
*  Necessary measures for agricultural products trade facilitation in the
Western Balkans.

Additional tool used for identification of market access barriers was the CEFTA
Transparency Pack, a series of trade related databases with information on trade
relations among the CEFTA Parties®.

Results
Trends in the agri-food trade in the Western Balkans
Western Balkan countries/territories are important trade partners in mutual agri-

food trade. The contribution of agri-food imports from the Western Balkans in
the total agri-food imports ranges from 12% in Albania to 53% in Montenegro,

7  http://app.seerural.org/
8  http://cefta.int/trade-info-centre/transparency-pack/
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while the contribution of agri-food exports to the Western Balkans in the total
agri-food exports ranges from 24% in Albania to 82% in Montenegro, as can be
seen in the Figures 2-7.

Serbia is the only net-exporter of food in the Western Balkans. Foreign trade in
food and agricultural products has been growing constantly. As a result of faster
export growth, the trade surpluses increased. Serbia’s principal trade destinations
are EU countries, followed by the CEFTA countries. The trade with the CEFTA
countries shows a mild decreasing trend, as can be seen in Figure 2. In 2017 the
agri-food export to the Western Balkans was 32% of the total agri-food export,
while import from the Western Balkans equalled 10% of the agri-food import.

Figure 2. Agri-food trade in Serbia
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Source: Agricultural Policy Plus South Eastern Europe

One of the most important features of the total BiH economy is the high foreign
trade deficit and dependence on imports, in which the agri-food sector has a
very important contribution. BiH is distinct net importer of agricultural and food
products, which significantly stress the poor image of BiH foreign trade. BiH
has had a trend of constant growth of exports of agro-food products since 2014,
however, it retains the high trade deficit thanks to the simultaneous growth of
imports of this group of products in same period.
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Trend of the agri-food trade with the Western Balkans countries/territories has
been negative, with stagnation in the past two years. In 2017 the agri-food export
to the Western Balkans was 32% of the total agri-food export, while the share of
import to the Western Balkans was 30% of the total agri-food import, as shown
in Figure 3.

Figure 3. Agri-food trade in Bosnia and Herzegovina
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Considering the size and limited natural resources, Montenegro is a net im-
porter of food and is characterized by a high foreign trade deficit. Tourism is
one of the factors that influence the growth of imports. The agri-food export
to the other Western Balkans countries/territories has been increasing over the
past few years, while the import has decreased, as shown in figure 4. In any
case, the Western Balkans is the most important trading region when it comes
to the agri-food products. In 2017 the agri-food export to the Western Balkans
amounted 82% of the total agri-food export, and the import to the Western
Balkans resulted 53% of the total agri-food import.
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Figure 4. Agri-food trade in Montenegro
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For several years, Kosovo* has been facing a negative trade balance, due to
dominating level of import and significantly lower level of export, result-
ing in a high country’s trade deficit. Free trade has been shown to heighten
the negative trade balance for total export-import of goods as well as for
trade balance of agri-food products. The trend of agri-food import to the oth-
er Westtern Balkan countries has been stagnant over the past years, while
the trend of agri-food export to the Western Balkans has been decreasing, as
shown in Figure 5. The export of agri-food products to the Western Balkan
region was 60% of the total agri-food export in 2017, while the import was
37% of the total agri-food import.
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Figure 5. Agri-food trade in Kosovo®™
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Albania is increasingly integrated into regional and international markets, as
proved by increasing import and export flows. The agriculture sector reveal
increasing trade deficit, due to the fact that the increase in import has been
faster than increase of exports. The agri-food trade with the Western Balkans
has been quite stagnant in the past years, resulting in 12% in total agri-food
imports and 24% in total agri-food exports, as shown in Figure 6.

9  *This designation is without prejudice to positions on status, and is in line with UNSCR
1244 and the ICJ Opinion on the Kosovo declaration of independence
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Figure 6. Agri-food trade in Albania
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Considering the higher exports than imports in the trade of agri-food prod-
ucts, Macedonian trade balance is negative. It shows a steady declining trend
of the agri-food export to the Western Balkans, and stagnant trend of the agri-
food import from the Western Balkans. The export of agri-food products to
the region amounted 31% in 2017, while the corresponding imports represent
a share of 29% in the total agri-food imports, as shown in figure 7.
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Figure 7. Agri-food trade in Macedonia
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The charts above show a downward or stagnant trend in the agri-food trade
among most of the Western Balkan countries/territories. Having in consider-
ation that substantial progress has been made on reducing tariffs on agricul-
tural goods under CEFTA, there should be another reason for such a trend in
the agri-food trade. Namely, according to Kaloyanchev et al (2018) non-tariff
barriers continue to act as an impediment to the free flow of goods across bor-
ders. They fall into three categories: 1) technical barriers to trade; ii) sanitary
and phytosanitary measures; and iii) administrative barriers to trade.

Non-tariff barriers as an impediment to the free trade

In order to detect the significance of the non-tariff barriers in the agri-food
trade the CEFTA tool pack was used.

217



Figure 8. Cases of market access barriers among CEFTA countries by sector,
2009-2016

Cases By Sector(ALL) (in Percentage)
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Note: 01 - Live Animals,; Animal Products, 02 - Vegetable Products, 03 - Animal
or Vegetable Fats and Oils and Their Cleavage Products; Prepared Edible
Fats; Animal or Vegetable Waxes; 04 - Prepared Foodstuffs; Beverages, Spirits
and Vinegar, Tobacco and Manufactured Tobacco Substitutes, 05 - Mineral
Products; 06 - Products of the Chemical or Allied Industries; 09 - Wood and
Articles of Wood,; Wood Charcoal; Cork and Articles of Cork; Manufactures of
Straw, of Esparto or of Other Plaiting Materials; Basketware and Wickerwork;
10 - Pulp of Wood or of Other Fibrous Cellulosic Material; Recovered (Waster
and Scrap) Paper or Paperboard; Paper and Paperboard and Articles Thereof;
13 - Articles of Stone, Plaster, Cement, Asbestos, Mica or Similar Materials;
Ceramic Products; Glass and Glassware; 14 - Natural or Cultured Pearls,
Precious or Semi-Precious Stones, Precious Metals, Metals Clad with Precious
Metal and Articles Thereof; Imitiation Jewellerly, Coin; 15 - Base Metals and
Articles of Base Metal; 16 - Machinery and Mechanical Appliances; Electrical
Equipment: Parts Thereof; Sound Recorders and Reproducers, Television Image
and Sound Recorders and Reproducers, and Parts and Accessories of Such Arti-
cles; 17 - Vehicles, Aircraft, Vessels and Associated Transport Equipment.
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Figure 8 shows that more than 83% of the reported cases of market access barri-
ers in the period 2009 — 2016 have been in the area of agri-food trade.

Figure 9. Cases of market access barriers among CEFTA countries by sector,
2009 - 2016

Cases By Problem Category(ALL) (in Percentage)
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Source: CEFTA Transparency Pack

Note: 01 - A Sanitary and phytosanitary measures, 02 - B Technical barriers
to trade; 03 - C Pre-shipment inspection and other formalities; 04 - D
Contingent trade protective measures; 05 - E Non-automatic licensing, quotas,
prohibitions and quantity control measures other than for SPS or TBT reasons;
06 - F Price control measures including additional taxes and charges; 07 - G
Finance measures, 08 - H Measures affecting competition, 09 - I Trade-related
investment measures, 010 - J Distribution restrictions; 011 - K Restriction on
post-sales services; 012 - L Subsidies (excluding export subsidies under P7);
013 - M Government procurement restrictions, 014 - N Intellectual property;
015 - O Rules of origin; 016 - P Export related measures, 017 - N/A.

Figure 9 shows that the highest share of cases of market access barriers in the pe-
riod 2009 — 2016 have been related to sanitary and phytosanitary measures (29%),
followed by price control measures (16%) and technical barriers to trade (11%).
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According to Bijelic (2016) prevailing issues related to non-tariff measures in
the region are:
* Non-recognition of certificates for wine and beer, creating a problem of
double testing of consignments, in all CEFTA parties;
* Discriminatory and high excise duties (in BiH, Albania and Kosovo*);
* Labelling issues (in Serbia, BiH and Albania);
* Radioactivity Tests on beer barrels (in Montenegro).

When it comes to trade facilitation issues, the most important ones are:
* Delays in clearance and release of goods
* Transparency, lack of consultations and time to adapt to new laws and reg-
ulations

Focus groups results

In order to discuss these findings and its consequences and to elaborate on pos-
sible solutions, two focus group discussions were organized with relevant stake-
holders from the Western Balkan countries/territories (food safety authorities,
private sector representatives, as well as academia). The focus groups partici-
pants determined that the main stakeholders in improving agri-food trade among
the Western Balkan countries were: ministries of agriculture, ministries of trade
and border authorities/food safety authorities.
Key barriers in agri-food trade among the Western Balkan countries- territories
identified by the focus groups were:

e Absence of mutual recognition of trade documents

e Differences in regulations and methods for conformity assessment

e Excessive sampling by border authorities

Some of the concrete country-to-country issues regarding the agri-food trade in
the Western Balkans listed by the focus group participants were:
¢ Albania — Macedonia: the export from Albania to Macedonia is very com-
plicated mainly due to the required lab tests from an accredited laboratory
in Macedonia, which is seen to apply higher standards;
¢ Bosnia and Herzegovina — Serbia: Serbian authorities apply high frequency
of checks on the consignments, and do not recognize the results from the
accredited lab from BiH, which significantly prolongs the export procedure.
In addition, there is a problem with a different interpretation of the same
regulation that both countries have already transposed.
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¢ Bosnia and Herzegovina — Albania: BiH is not included in the list of coun-
tries from which Albania can import live animals.

e Kosovo!® - Macedonia: the issue of Kosovo* is the long time that it takes
Macedonian authorities to visit Kosovo* processor that intends to export to
Macedonia. This mainly refers to the meat processors.

e Montenegro — Albania: Albania has very high excise duty, which prevents
Montenegro wine producers to sell to Albania.

e Montenegro — Macedonia: Due to the technical barriers to trade Montene-
gro wineries are giving up of selling to Macedonia, too.

Recommendations for improved agri-food trade in the Western Balkans

According to Moise and Sorescu (2013) the policy areas that seem to have the
greatest impact on trade volumes and trade costs, not only for imports but also for
export performance, are the availability of trade-related information, the simpli-
fication and harmonization of documents, the streamlining of procedures and the
use of automated processes. The combined effect of improvements in these areas
is greater than the simple sum of the impact of individual measures, reaching
almost 14.5% reduction of total trade costs for low income countries, 15.5% for
lower middle-income countries and 13.2% for upper middle-income countries.

Bijelic (2016) have come to similar conclusions and has provided respective rec-
ommendations. In terms of non-tariff measures recommendation is that parties
should agree on:

e what to test: common risk assessment criteria for wine, adopt the basic anal-
ysis parameters for quality of wine required by EU;

e how often to test: allow present regime of intraregional wine trade that al-
lows testing of wine products every 6 months rather than individual ship-
ments;

e who can test: it should be a laboratory on the EU list;

e adapt regulations in accordance with an explicit definition for “small and
independent” companies, in line with its own market size and structure, and
EU regulations;

e adapt legislation to simplify fiscal stamping process.

10 * This designation is without prejudice to positions on status, and is in line with UNSCR
1244 and the ICJ Opinion on the Kosovo declaration of independence
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When it comes to trade facilitation issues, recommended measures to be under-
taken are:
e Advance Rulings — written decision prior to the import, on the treatment of
the good regarding tariff classification and origin;
e Pre-arrival Processing — submission of the relevant declaration data prior to
arrival;
e Post-Clearance Audit — examination of relevant books, records, business
systems and commercial data;
e Authorised Economic Operators (AEO) — party involved in international
movement of goods, approved by national customs administration;
e Single Window — system that allows one entrance for the submission and
handling of all data

Other recommendations include:

e Harmonization of national legislation, building similar schemes or systems
to the EU (e.g. for determining origin of goods);

¢ Regional synergies to implement different trade facilitation agreement (TFA)
measures at regional level (i.e. publication of trade-related information);

e Pilot projects to implement few TFA measures with most relevant products;

e Capacity building for the private sector, especially SMEs;

¢ National Trade Facilitation Committees functional in all CEFTA parties to
implement necessary TF reforms in a coordinated manner.

The ways forward identified by the focus groups were:
e Acceleration of harmonization with EU legislation
e Bilateral/Regional agreement about recognition of certificates
¢ Using risk assessment analyses for inspections
e Capacity building for relevant authorities.

More concrete measures recommended by the focus group participants were:

* Recognition of results from laboratories which are using accredited methods

* Standardization of lab procedures across the region

* Use referent laboratory in a case of a dispute

* Reduce the time for conducting a visit by the commission from the country
of import to the processor in the country of export

* Revise regulations on excise duties

* In cases of differences in interpretation of the same regulations seek for
interpretation from CEFTA Secretariat

222



* Ask CEFTA sub-committee on agriculture and SPS measures to initiate
preparation of a program for solving the non-resolved cases

* Define channel for urgent communication among the SPS authorities of the
region

* Avoid unnecessary sampling at the border — positive results should not be
generalized to the entire country

* Capacity building for producers who do not meet the required standards

* Conduct timely visits and make assessment of the producers of live animals
and animal origin products, which are or are not on the EU list

* Exchange of know-how and inter-laboratory testing among the SPS author-
ities.

Conclusions

Western Balkan countries are important trade partners with significant contribu-
tion of their mutual agri-food trade in the total amounts. Still, there is a notable
downward or stagnant trend in the agri-food trade among most of the Western
Balkan countries/territories. Having in consideration that substantial progress has
been made on reducing tariffs on agricultural goods under CEFTA, non-tarift bar-
riers continue to act as an impediment to the free flow of goods across borders.
They fall into three categories: 1) technical barriers to trade; i1) sanitary and phy-
tosanitary measures; and iii) administrative barriers to trade.

Key barriers in agri-food trade among the Western Balkan countries/territories are:
e Absence of mutual recognition of trade documents
e Differences in regulations and methods for conformity assessment
¢ Excessive sampling by border authorities

The determined ways towards improving the agri-food trade among the Western
Balkan countries/territories are:

e Acceleration of harmonization with EU legislation

e Bilateral/Regional agreement about recognition of certificates

e Using risk assessment analyses for inspections

e Capacity building for relevant authorities.

Such an improved market access for the Western Balkan countries would con-
tribute to a positive environmental impact and therefore make an important con-

tribution towards sustainable development, as per the UN Agenda 21 from 1992.
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Improved agri-food trade among the Western Balkan countries would improve the
access to food, as an important human need of the present and future generations,
and one of the pillars of food security.

Finally, improved agri-food trade would contribute towards ending hunger, achiev-
ing food security and improving nutrition and promoting sustainable agriculture,
as per the UN 2030 Agenda for Sustainable Development.
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ASSESSMENT OF QUALITY OF SERVICES IN RURAL REGIONS
OF VOJVODINA'

Drago Cvijanovié®, Tamara Gajié?

Abstract

Vojvodina is a place rich in natural resources, which are the decisive factor for the
existing and potential development of rural tourism. However, for decades, func-
tional and structured problems have been summed up, which are the main imped-
iment to the development of a rural tourism product. The authors of the research
carried out research in 10 rural areas in Vojvodina, on several occasions during
2017. The aim of the research was to determine the quality of services provided
in the rural areas of Vojvodina. The survey included a sample of 217 respondents.
Data processing was performed in the SPSS version 20.0, and the descriptive sta-
tistical analysis of the grouped variables was presented in three groups. For the
purpose of this paper, the authors highlighted the most important data in order to
point out the advantages and disadvantages of the quality of services provided,
which is certainly an indicator of the development of this activity in Vojvodina.

Key words: rural tourism, quality, development, Vojvodina.
Introduction

It is known that the development of rural tourism has positive implications for
the growth of profitable values of all sectors of the economy, and of course con-
tributes to the general benefit of local communities. Insufficiently developed
areas, survival in the market, can be found by the exploitation of all natural re-
sources, which they possess and the development of a rural tourism product. In
addition to the mentioned benefits, rural tourism also affects the employment
contingency, as a factor in increasing the number of employees, and the return

1 The paper is part of the research at the project 111-46006 “Sustainable agriculture and rural
development in terms of the Republic of Serbia strategic goals realization within the Danube
region”, financed by the Ministry of Education, Science and Technological Development of
the Republic of Serbia
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63 295 111, E-mail: drago.cvijanovic@kg.ac.rs dvemmv(@gmail.com
3 Tamara Gaji¢, Ph.D., Professor of applied studies, Novi Sad Business School, 21000 Novi

Sad, Serbia, E-mail: tamara.gajic1977@gmail.com
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of people from urban areas to rural areas (Fotiadis, 2011; Gaji¢ et al., 2018).
The impact of the development of rural tourism is also felt in the realization of
invisible exports, stimulation of domestic work and production, inclusion in the
development of small workshops and women’s workforce, and thus the preser-
vation of tradition, customs and the return of old forgotten crafts.

Autonomous Province of Vojvodina is the northern province of the Republic
of Serbia and occupies an area of 21,500 km2, which is 24.3% of the total area
of the Republic of Serbia. According to the 2011 Population Census, 1,931,809
inhabitants live in Vojvodina (Tourism Development Strategy of Serbia, 2015).
Out of a total of 465 settlements in the Autonomous Province of Vojvodina,
415 settlements are of rural character, with about 43% of the total population
of 1,916,889. On average, Vojvodina village has about 2,200 inhabitants, and
22.94% of them are over 60 years of age. It is a deceptive fact that 87% has a
negative birth rate (negative in 38 out of 45 municipalities). Financial support
funds are being reduced, and in some cases even abolished. Such a situation dis-
rupts the work of small businesses and even allows them to disappear from the
market (Gaji¢ et al., 2017; Vujko et al., 2018). Measures of systematic linking
of all interest groups in the development of rural areas are necessary, because if
rural tourism employees are not informed about possible means, or do not know
how to get them, then these kinds of state support will make no sense.

The quality of services is the main indicator of the achieved level of tourism
development. Over the past three decades, the quality of service has been pro-
cessed by scientists, businessmen and other researchers, due to the fact that it has
a major impact on customer satisfaction and loyalty, price, business success and
profitability (De Vellis et al., 2003; Wang et al., 2008, Blesi¢, 2010; Cvijanovic et
al., 2017a). The quality of tourist services is based on the material and non-ma-
terial aspects of the tourist offer. The offer is conditioned by the demand for
products and services in the rural tourism of Vojvodina. Such tourist demand is
the main driver of consumer awareness and the local population’s perception of
the overall importance and development. The work on quality is the principle of
the development of rural tourism in Vojvodina. Quality services are the answer to
all the demands of consumers, both tourists and the local population (Lankford et
al., 1994; Davie et al., 1988; Kunasekaran et al., 2011).

The authors of the work joined a survey of tourist visitors in 10 rural areas in Vo-

jvodina: Neradin, Turija, Sasinci, Kacarevo, Rivica, Tavankut, Backi Brestovac,
Omoljica, Debeljaca, Silbas. The research was carried out on several occasions,
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during 2017. The sample included a total of 217 respondents. The authors of the
paper, aware that the number of independent variables depends on the purpose
of the research, were presented only by those who showed the applicability and
purpose in this paper. All evaluated services are classified as variables in three
factor groups. The data collected by consumer surveys in the given rural settle-
ments were entered into the database, and all further analyzes were carried out
using SPSS, version 20.0, Statistical Package for Social Science (SPSS).

The main goal of the research was to determine how satisfied the visitors were
with the provided tourist services in the rural areas of Vojvodina and what are the
possibilities for Vojvodina to strengthen the competition market as a destination
for rural tourism, or to assess the current state of all those factors that can affect
the competitiveness of rural tourism destinations in Vojvodina. Although the au-
thors evaluated their research as preliminary, with the insistence on a longitudi-
nal approach in studying this very important segment of tourism, the results they
came to, can be said with certainty, very interesting and significantly contribute
to the explanation of some aspects of tourism in Vojvodina.

Literature review

Rural tourism means staying in rural areas, and it relates to a number of special
forms of tourism or special products: adventure tourism, sports and health tour-
ism, hunting and fishing, special forms of tourism in nature, eco-tourism, hiking,
riding, folklore heritage, and in some areas ethnic tourism.

Every form of positive influence of rural tourism in the local economy and the
community is defined and followed by many researches (Fleisher et al., 1997; Page
etal., 1997; Bramwel et al., 1994). Rural tourism describes it as a special multi-ac-
tivity, not only as a passive stay in nature (Cvijanovic¢ et al., 2017b). Rural tourism
is seen as a means by which the problem of weakening the agricultural potential
of agrarian areas is solved, in order to provide additional income, which inevitably
entails the expectation of certain services in relation to the delivered services (Da-
vies et al., 1988). Many tourist destinations, of rural character, can form a specific
tourist product specific to the ontario market (Pearce et al., 1989; Bramwell, 1994),
which is primarily based on a small-scale economy, friendly to the environment,
rich in ethnic elements, once the word, “sustainable environment”. Rural tourism
represents tourism in rural households, but also certain breaks and resorts in the
nature of rural areas, as well as manifestations, festivals, recreation, production and
sale of handicrafts, craft products and agricultural products (Kosi¢, 2009).
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Statistics in rural tourism are based on estimates, both for capacity and for traf-
fic. Given that around 90% of Serbia is rural (Todorovi¢ et al., 2009), for rural
tourism it can be assumed that a significant part of the night spent in mountain
and spa centers, as well as other tourist and other places can be treated as an
overnight stay in this segment offer (Petrovi¢, 2013).

The largest percentage of the territory of the Autonomous Province of Vojvodi-
na represents the rural area. Vojvodina has potential for the development of rural
tourism, primarily due to the resource base: natural resources, traditional approach
to agriculture, recognizable traditional gastronomic specialties, and opportunities
for the development of complementary activities. Rural development in the area
of Vojvodina faces numerous problems, and in the first place the decrease in the
number of farmers is highlighted (the total share of the agricultural population in
the total population is below 11%), the reduction of the agricultural land area under
the influence of industrial development (Cvijanovi¢ et al., 2018). Regardless of all
the changes that are taking place, both in Vojvodina, in the entire state of Serbia,
the rural communities that have survived are still dependent on agriculture, which
is their significant economic support, but which does not record adequate results.
The basic characteristic of rural farms, in terms of ownership structure, shows that
they are small and divided. Such a structure has a negative impact on the volume of
agricultural production. The existing process of deagrarization and legal measures
does not help much taking into account the inheritance and lease.

The development of tourism in rural areas can produce numerous positive economic
and non-economic effects for agrotourism farms, but also for the entire local commu-
nity (George et al., 2009; Latkova, 2012). The rural space is defined as an alternative
place in relation to stressful urban centers, and is associated with silence, simplicity
and authenticity. The benefits of visiting rural areas are mostly psychological in nature,
such as relaxation, peace and quiet, and the possibilities of preserving good health.

In Europe, over 100,000 accommodation units with over 1.3 million beds are
registered, bringing revenue of about 12 billion euros a year. The largest num-
bers of rural households engaged in tourism are in Austria (8%), France (6%),
Ireland and Germany (3%), while in Italy this percentage is only 0.3% (Vujko
et al, 2014). Rural areas occupy about 90% of Serbia and live in about 45% of
the total population (Todorovi¢ et al., 2009). There are 6,158 settlements on the
territory of the Republic of Serbia, of which 193 are urban (3,1%) and 5,965
settlements, which are considered rural, about 300 rural households with 8,000
beds provide catering services and realize more than 150,000 nights (annually).
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Table 1. Basic criteria for defining rural areas in different countries

Country Criteria for defining the rural area

Scotland Areas with less than 100 inhabitants per km

Spain Settlements with less than 10,000 inhabitants

Ireland The 'differ.ence between rural and urban settlements is
100 inhabitants

Norway Anglomeration with less than 200 inhabitants

Switzerland Parishes with less than 10,000 inhabitants

Austria Citie§ with less than l,OQO pe(?ple, with a population
density of less than 400 inhabitants per km

Denmark Anglomeration with less than 200 inhabitants.

Portugal Cities with less than 10,000 inhabitants

Italy Settlements with less than 10,000 inhabitants

England and Wales Settlements with less than 10,000 inhabitants

Source: Roberts, Hall, 2003.

What makes Vojvodina special, and which gives it the opportunity to fight strong
competitors, is the possibility of developing a supply, placing the farmers on the
market, as an authentic form of a tourist product. They represent a picture of the
former way of life and tradition, they can place Vojvodina tourism on a higher
level in the demand market. The greatest disadvantage is certainly inadequate
and insufficient valorization of given resources, but very often non-existent.

The universally accepted definition in the world for the concept of quality does
not exist (Reeves et al., 1994), and different definitions are used in different con-
texts in which quality is observed. Product quality is a measure of its usefulness,
its eligibility to satisfy customers’ demands. For defining quality, one is safe,
only quality is acceptable that meets all expectations of the consumer. Quality is
the overall fulfillment of consumer demands, where it is precisely who decides
whether its requirements are met (Keogh, 1990). What is nevertheless character-
ized by most definitions is that quality is considered a multidimensional concept,
which implies that a portion of a product or service may have high quality, and
the other may be of lower quality (Mason et al., 2000; Vesey et al., 2001).

Quality testifies about the position of the tourist product of rural tourism in Vo-
jvodina. Quality is a determinant of the development of rural tourism and an in-
dicator or indicator of potential development of this activity (Vesey et al., 2001;
Wang et al., 2008; Sznajder et al., 2009). In order to progressively develop ru-
ral tourism and contribute to the promotion and diversification of the regional
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economy, the growth of employment and the reduction of depopulation, it is
necessary to determine the factors that influence the reduction or increase of the
competitiveness of rural tourism in Vojvodina.

Methodology of research and hypothesis setting

Availability of data from secondary sources is very scarce. The authors of the
work joined a survey of tourist visitors in 10 rural settlements in Vojvodina:
Neradin, Turija, Saginci, Kagarevo, Rivica, Tavankut, Backi Brestovac, Omolji-
ca, Debeljaca, Silbas. The research was carried out on several occasions during
2017. The sample included a total of 217 respondents who voluntarily filled up
the questionnaires, and the data were processed in the software program SPSS,
version 20.0. The authors of the paper put a focus on the quality of tourist ser-
vices in the villages. All variables (v1-v29) were grouped into F1-F3 factors, and
descriptive statistical analysis confirmed the starting hypothesis of the study.

Descriptive statistics include methods and procedures describing a group of re-
spondents, or a sample in the research. Procedures from the framework of de-
scriptive statistics provide parameters such as statistical counting (frequencies
and percentages used to describe the sociodemographic profile of the respon-
dents in the research), the measure of the central tendency (mean or arithmetic
mean), and the dispersion or deviation results of the results (interval of variation,
mean absolute deviation, variance, standard deviation), (Brace et al., 2009).

The reliability of the measuring instrument was tested using the Cronbach Al-
pha (o) coefficient (Cronbach Alpha Reliability Coefficient). This measurement
instrument is one of the most frequently used indices of an internal agreement
on the scale, 1.e. degree of similarity of objects from which it consists (Pallant,
2011). Ideally, the Cronbach alpha coefficient should be greater than 0.7 (DeVel-
lis, 2003). A short scale (less than 10 items) often has a very small Cronbach co-
efficient (below 0.5). In this case, the value of 0.20-0.40 is recommended as the
optimum range of correlations between items (Briggs et al., 1986; Pallant, 2011).

Bearing in mind the fact that the quality of the services provided is a significant over-
view of the achieved position and levels in the tourism market, the authors of the work
have begun in the research from the hypothesis which reads: Tourists are mostly sat-
isfied with the quality of services in the rural areas of Vojvodina, and the gap between
perceived and obtained at the lowest level. Sub-station H1: assessment of the quality
of services provided is a testimony of the current state of rural tourism in Vojvodina.

231



Results and discusion

In this survey participated 57.6% of men, and 42.4% of women. Of the total num-
ber of respondents in the survey, 35.5% belong to the age of 31 to 60 years, 38.7%
over 61 years of age, and 25.8% of respondents ranged from 18 to 30 years of age.
The highest percentages of visitors is with the middle level of education (40.6%),
followed by 39.2% of those with higher education with faculties or higher schools,
while 20.3% are the highest level of academic education. When looking at earn-
ings, 41.9% of them said they had income ranging from 200 to 500 euros, and
38.7% more than 500 euros.

The model included a total of 29 questions or variables divided into three factor
groups. The F1 factor group of the variables is named Quality of the relation-
ship between hosts and tourists. The first assumption is, in fact, the questions
or variables grouped into factor group F1, and concern the satisfaction of the
visitor with the relationship of the hosts towards them. Factor group F1 contains
a total of 13 variables.

The first factor F1, called the Quality of the host attitude towards tourists,
explains 14,748% of the variance, which can be seen in Table 4. The value
of the Cronbach alpha coefficient for the factor group F1, with a total of 13
variables, 1s 0.435, with a standard deviation of 3.840. These data indicate
that the set model is divided and that the obtained results are scientifically
corroborated.

Table 2. Display Factor Groups with Variables

Variable Factors F1 — F3 with defined variables
V1-v28 F1 - Quality of the relationship between hosts and tourists
V1 The hosts are hospitable

V2 Meet all wishes, requirements and needs of the visitor

V3 Provide timely assistance

V4 They react to all the problems that arise during their stay

V5 They look after the pleasant atmosphere

Vo6 They treat each guest as an individual

V7 They do the job properly

V8 The hosts provide all the necessary information

A% They are always present in households

V10 Always available to tourists
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V11 They know a foreign language

V12 They play the roles of the guide

V13 They know all the foods

V14-V25 F2 - Quality of services provided in households
V14 Quality food

V15 Hygiene at a satisfactory level

V16 Domestic food and products

V17 Preserved furniture

V18 Authentic interior

V19 Rural exterior

V20 Secured security

V21 Marked rooms

V22 Animation of tourists

V23 Tasting domestic products

V24 Sports and recreational activities

V25 Field trips

V26-V29 F3 - Marketing
V26 Authentic marketing

V27 Price as a reflection of quality

V28 Innovative technology

Source: author s research.

Table 3. The value of the Crombach alpha coefficient for F1 (vi-vi3)

Mean Variance Std. Deviation N of Items
23,79 14,748 3,840 13
Cronbach’s Alpha Cronbach’s Alpha Based on Standardized Items
,435 ,440

Source: author s research.

Table 4 gives a descriptive data analysis. Arithmetic mean values move at the
level of total values within the defined factors. The lowest arithmetic mean is
recorded with the variable v1, with a value of 1.54, while the highest value of the
arithmetic mean is in the variable v6, in the value of 2.23.

Standard deviation shows the average measure of deviation of individual grades
from the arithmetic mean. The standard deviation values for factor group F3
range from 0.546 to 0.753. Tourists were most satisfied with services such as
direct hosts attitude toward them. Namely, the hosts showed great kindness and
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hospitality, as well as readiness to always respond to consumer demands. The
hosts solve all the problems that have arisen, and they are always available to
tourists. However, tourists are less satisfied with the parameters of foreign lan-
guage skills, and reduced participation of hosts in the role of tourist guides.

Table 4. Descriptive statistical analysis of data for the factor group F1 -
Quality of the relationship between hosts and tourists - (vI-vi3)

v [ [ e T [ |
t?stz-c Statistic St?itcis- Statistic t?st?l-c Esrt:).r Statistic St:litcis-
Vi 217 | 3 1,54 ,050 739 ,546
\ 217 2 1 3 1,82 ,057 ,846 ,716
V3 217 2 1 3 1,91 ,060 ,891 ,793
V4 217 2 1 3 1,80 ,059 ,869 755
V5 217 2 1 3 1,79 ,055 817 ,668
Vo6 217 2 1 3 2,23 ,055 ,816 ,666
V7 217 2 1 3 1,70 ,058 ,855 ,731
V8 217 2 1 3 2,02 ,053 778 ,606
\E 217 2 1 3 1,64 ,058 ,850 722
V10 217 2 1 3 1,72 ,059 ,876 ,768
Vil 217 2 1 3 2,10 ,055 ,804 ,647
V12 217 2 1 3 1,94 ,051 ,749 ,562
V13 217 2 1 3 1,59 ,054 ,801 ,641
Valid
N (list- 217
wise)

Source: author s research.

The value of the Crombach Alpha model for factor group F2 - The quality of
services provided in households is 0.542, indicating that the obtained results are
scientifically corroborated. The second factor F2, explains 9,731 variances.

Table 5. The value of the Crombach coefficient for F2

Mean Variance Std. Deviation N of Items
14,93 9,731 3,120 9
Cronbach’s Alpha Cronbach’s Alpha Based on Standardized Items
,542 ,529

Source: author s research
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Factor group of issues grouped as F2, called Quality of services provided in
households, includes a total of nine variables, and the analysis of data obtained
by descriptive analysis is given in Table 6. the lowest value of the arithmetic
mean is 1.48 for the variable v14, while the highest value of the arithmetic mean
1s recorded for the variables v17 and v22, and the amount is 2.25. The standard
deviation ranges from 0.642 to 0.918.

Table 6. Descriptive statistical analysis of data for factor group F2 - Quality
of services provided in households - (v14-v26)

N Range 11\11/[:1“[:; 1:1/[12:1}1(1.11- Mean Std.ti]())::lvia- Variance
t?stz-c Statistic St:‘itcis- Statistic t?st:‘l-c ilt:'i- Statistic Statistic
ror

vi4 217 ? 3 1,48 ,048 ,701 ,492
V15 217 2 1 3 1,58 ,056 ,831 ,690
\2(9 217 2 1 3 1,87 ,060 ,880 774
V17 217 2 1 3 2,25 ,047 ,691 AT77
V18 217 2 1 3 1,49 ,056 ,828 ,686
V19 217 2 1 3 1,38 ,044 ,642 412
V20 217 2 1 3 1,18 ,033 ,488 ,238
V21 217 2 1 3 1,46 ,050 ,733 ,537
V22 217 2 1 3 2,25 ,058 857 ,734
V23 217 2 1 3 2,02 ,062 918 ,842
V24 217 2 1 3 1,52 ,058 ,850 ,723
V25 217 2 1 3 2,04 ,047 ,693 ,480
V26 217 2 1 3 2,41 ,054 ,800 ,640
Valid N
(list- 217
wise)

Source: author s research.

Tourists were satisfied with the quality of food they received, as well as hygienic con-
ditions. Also, satisfactory services were such as authentic interiors with preserved fur-
niture, and rural exteriors. However, the worst were evaluated services related to partic-
ipation in sports and recreational activities, organizing excursions and tasting of local
products on site. These services are represented, but not in all facilities and in all rural
areas where research is carried out.
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The value of the Crombach alpha coefficient for the F3 group of variables is 0.734,
while the standard deviation is 1.679. The third factor F3, called Marketing with a total
of three variables, explains 2,819% of the variance.

Table 7. The Value of the Crombach Coefficient F'3

Mean Variance Std. Deviation N of Items
6,12 2,819 1,679 3
Cronbach’s Alpha Cronbach’s Alpha Based on Standardized
734 Items
’ ,740

Source: author s research.

A group of marketing-related questions is grouped into the Factor group F3,
which is named Marketing, with a total of three variables that were explored.

Table 8. Descriptive statistical analysis of data for factor group F2 - Market-
ing (v27-v29)

. . Std. .
N Range Mini- Maxi- Mean Devia- Vari-
mum mum . ance
tion
Statistic Sta.tls- Sta_tls- Statistic S'ta_- Std. Sta'tls- Sta.tls-
tic tic tistic Error tic tic
V27 2
217 1 3 2,50 ,041 ,610 372
V28 217 1 3 1,82 ,049 ,728 ,531
V29 217 1 3 1,81 ,050 ,732 ,536
Valid N
(listwise) 217

Source: author s research.

Table 8 provides insight into descriptive statistical data analysis. Standard devi-
ation values range from 0,610 to 0,732. The lowest value of the arithmetic mean
has a variable v29 with a value of 1.81. The variable v27 in factor group F3 has
the highest arithmetic mean value of 2.50. Tourists are generally not satisfied
with the marketing that places these destinations on the market. When comment-
ing on the prices related to the services provided, the views are divided. Many of
the respondents felt that the price was not a reflection of quality, because what
they got was not expensive, and it is good, according to their perceptions.
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After analyzing the obtained data, the authors of the paper confirmed the initial
hypothesis that tourists, who were a sample of the research, were mostly satisfied
with the quality of services in the rural areas of Vojvodina, and the gap between
perceived and received at the lowest level. Subhip: assessment of the quality of
services provided by the witness is the current state of rural tourism in Vojvodina,
also received its confirmation, after analyzing the data obtained by the authors.

Conclusion

An increase in demand for rural tourism is evident in almost all countries, and
this increase is the result of two motives: the need for a better quality of life and
authenticity. Contemporary professional literature differentiates rural tourism.
Definitions are pointed out, from those they look at through the prism of space,
to those that include a wide range of activities and elements of the entire prod-
uct of rural tourism. Defining rural tourism, as a type of tourism taking place
in a rural area, can not be adequate due to the complexity of this phenomenon.
Among other factors, the division of your vacation into several short journeys is
highlighted (the journey is no longer concentrated only on the summer period)
and the advantage of traveling in shorter routes. The development of rural areas
in Vojvodina faces numerous limiting factors, among which one can distinguish:
scarce knowledge new approach to the development of rural economy; the lack
of an institutional framework (special regulations) that would allow for coor-
dination of the role of the state and greater involvement of local authorities in
integrated rural development; insufficiently developed infrastructure; inadequate
diversification of activities; dominance of sectoral policy, etc.

One of the leading problems of the ruining of rural areas throughout Vojvodina
is the process that has affected the whole country, which is the depopulation of
the village. There are more and more migrations, which involve the emigration
of young people to cities, and the aging of the population occurs in the villages.
The condition of this depopulation is certainly due to the negative migratory
balance, aging of the population, and reproductive changes in society. Unem-
ployment is also a problem that is seen in rural areas and creates additional
problems in the development of tourism, and other economic activities. If there
is employment, one can not talk about stable employment. Only investing in a
more intensive and vital development of rural tourism brings both mitigation of
these problems and a visible shift in the overall economic sphere of the econo-
my. Rural tourism is a complementary activity, whose development is necessar-
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ily conditioned by a positive profit growth in all other sectors of the economic
structure. Primary activity, in Vojvodina, is still agricultural, but also within
functional and structural problems. However, rural development is certainly
conditioned by the support of all social structures, as well as work on improving
the quality of existing services.

Quality is the fulfillment of customers’ demands, where the consumer is the one
who dictates requirements (Keogh, 1990). What is nevertheless characterized
by the majority of definitions is that quality is considered a multidimensional
concept, which implies that a portion of the product or service may have high
quality, and the other may be of poor quality (Mason et al., 2000; Vesei et al.,
2001). The work on quality is the principle of the development of rural tourism
in Vojvodina. Quality services are the answer to all the demands of consumers,
both tourists and the local population. More intensive development benefits all
parties involved in this rural tourism development. Without the support of the lo-
cal community, any idea of rural development can not have practical foundation,
or some positive effects.

In domestic literature, the analysis of the quality of services provided was carried
out at the level of individual rural tourist centers and at the level of the Republic,
but very rarely at the level of Vojvodina as a destination for rural tourism. In
this regard, the need for this kind of research has emerged, as the rural tourism
product has been recognized as one of the key tools for the development of a
region with low agroecological potential, underdeveloped agricultural structure
and preserved natural resources. Based on the available literature and research,
the authors of the work, based on basic assumptions, began to research the qual-
ity of services in rural areas in Vojvodina. They conducted a survey in 10 rural
settlements in Vojvodina: Neradin, Turija, SaSinci, Kacarevo, Rivica, Tavankut,
Backi Brestovac, Omoljica, Debeljaca, Silbas. The research was carried out on
several occasions during 2017. All data obtained were analyzed by SPSS soft-
ware version 20.0. The basic basis of research is the starting hypothesis H which
reads: Tourists are mostly satisfied with the quality of services in the rural areas
of Vojvodina, and the gap between perceived and received at the lowest level.
Sub-station H1 was also set up: Assessment of the quality of services provided is
a witness of the current state of rural tourism in Vojvodina. All questions, which
were the topic of the research, as well as the factors determining the quality of the
services received, were divided into three factor groups F1-F3, and within these
groups they were distributed as variables.
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By descriptive statistical analysis, data are processed, where the key determi-
nants can be seen in the tables below, which show the real quality of the services
provided. Assessing the quality of these services can be the basis for key strategic
changes in business and potential massive development of rural tourism in Vo-
jvodina. Now they are certainly showing the real situation in this part of Serbia.
Tourists were generally satisfied with the host attitude toward them. The host was
hospitable, ready to provide help and respond to all situations and changes that
occurred. It is available at all times and provides all the necessary information.
However, the hosts did not best show themselves in the role of a tourist guide.
When looking at the quality of the services provided, the real situation is satis-
factory. Namely, quality, home-made food and all accommodation conditions
are on a good level. What is lacking are additional activities that would include
tourists in their implementation. Marketing, as a means of business success, is
rated poorer. The hypothesis that tourists are mostly satisfied with the quality of
services they received in the villages of Vojvodina, has been confirmed.

Also, the goal was to point out the basic advantages of quality services in the de-
velopment of rural areas, but also to the main shortcomings for the key changes,
due to the large development of rural areas, and hence tourism as economic activ-
ities in this area. Vojvodina has good resource basics for the development of rural
tourism, especially if all natural and anthropogenic resources, multiculturalism,
heterogeneity of traditions, customs, different gastronomic offer, multiconfes-
sionalism are summed up. The changes that are taking place in the development
of a rural tourism product in Vojvodina, with tendencies of massive development,
are the transformation of the farms and their placement on the market.

Rural areas of Vojvodina can come out of a bad position in which they are burn-
ing, if solutions for multifunctional development of all compatible activities,
such as a large number of forms of tourism and other non-agricultural activities
are found. By accepting the attitudes of the visitor as well as the local population
about the quality of the services provided in the rugged areas, it will enable the
positioning of products in the wider social context, but certainly also the under-
standing of development potential and possible and existing constraints. Increas-
ing the quality of services requires work on diversification, and all resources
enable and give all the conditions to achieve it. Unfortunately, the situation is
not really the case. The facilities generally provide only two or three types of
services. Rural areas significantly lag behind urban areas, and in order to devel-
op tourism in rural areas, certain requirements need to be met. Although rural
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tourism is one of the insufficiently affiliated forms of tourism in Vojvodina, it
has been designated as a tourist product of exceptional potential in the Regional
Spatial Plan of AP Vojvodina until 2020.
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THE EFFECTS OF DIRECT PAYMENTS ON ROMANIAN
AGRICULTURE DEVELOPMENT

Florentina Constantin’

Abstract

This paper analyses how direct payments implemented under the Common Agri-
culture Policy have influenced the agriculture development in Romania in terms
of agricultural production and farms incomes. There were presented the typology
of direct instruments for supporting the agricultural market and the incomes, the
amounts allocated to Romania for direct support before and after 2014, the struc-
ture of farms, the evolution of agricultural output, gross value added and factor
income. The results show that, even if Romania recorded the lowest values for all
indicators of agriculture productivity and occupy the last places in the European
Union hierarchy, the direct payments have contributed to stimulate farm invest-
ments together with payments for rural development.

Key words: Common Agriculture Policy, direct payments, gross value added,
factor income, agriculture productivity.

Introduction

From the beginning, the Common Agricultural Policy has set as the main objec-
tives increasing agricultural productivity by promoting technical progress and en-
suring a fair level of living for farmers, especially by increasing the income of peo-
ple working in agriculture. These objectives have been achieved shortly after the
launch of the CAP, through the implementation of a high level of indirect support
materialized mainly through price support (intervention prices). This has led, on
the one hand, to a significant increase in agricultural productivity and, on the other
hand, to the increase of the income of Community farmers. The European Eco-
nomic Community (EEC) has accumulated surpluses of agricultural products and
has become the most important exporter on the world market (Alexandri, 2013).

By practicing a high level of indirect subsidies - mainly the guaranteed price sys-
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tem - the substantial increase in agricultural productivity has been achieved, as
well as the increase of the income of the Community farmers. This intervention
system has caused serious distortions in the normal functioning of the domestic ag-
ricultural market and disruptions on the world agricultural market, mainly due to:
e the accumulation of agricultural surpluses due to the guaranteed price system,
practiced under CAP mechanisms,
e the increase in budget costs as a result of the financing of surplus agricultural
stocks and agricultural export subsidies,
e reducing farmers’ incomes due to rising agricultural surpluses and falling
prices.

Until 1992, the Common Agricultural Policy (CAP) paid particular attention to in-
tervention policy on agricultural markets, and structural and environmental policy
remained secondary.

In these circumstances, in 1992 the C.E.E. has adopted a radical reform package
of the CAP called the Mac Sharry reform. This was the most radical reform until
then, precisely because of the results achieved in: gradual reduction of guaranteed
agricultural prices, diminishing agricultural stocks, separation of the price policy
from that of income and reduction of export subsidies. Supporting farmers’ in-
comes affected by price reduction was achieved by introducing a system of direct
subsidies called compensatory payments per hectare and per animal. In addition,
for the first time, it was established that one of the objectives of the reform protect
the environment and develop the economic and social potential of the villages
achieved through practicing extensive agriculture correlated with environmental
protection measures (Alexandri, 2013).

Actions for the sustainable development of European agriculture were formulated
in Agenda 2000, which continued reforming measures initiated in 1992. In this
respect, it have been introduced measures to progressively reduce the intervention
prices in 2000-2006 with 15% for cereals production, 20% for beef meet and 15%
for milk (2006-2008) and guaranteeing agricultural income through compensatory
payments other direct aids, the level of which will be increased to compensate the
reduction of intervention prices.

These reforming initiatives have been continued, so that in July 2002 the Europe-
an Commission presented to the Council and Parliament the document “Towards

Sustainable Agriculture” which analyzed the CAP situation and proposed future
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Reform directives so that the European Union can cope with the enlargement pro-
cess generated by the accession of the Central and Eastern European countries.
This document was the basis for the 2003 CAP reform. In the context of measures
concerning the agricultural market, the reform of the Common Agricultural Policy
initiated in 2003 established changes in the granting of direct support schemes for
the agricultural sector. Mainly, two categories of direct payments are established
for the EU Member States: Single Area Payment (New Member States except
Slovenia) and Single Farm Payment (Old Member States) Thus, the majority of
direct financial support is granted separately from the volume of production - the
principle of decoupling and is conditioned by the obligation for farmers to main-
tain the agricultural land in good agricultural and environmental condition - the
principle of cross-compliance (Cionga et al., 2008).

The 2013 CAP reform modified the direct support system from a single direct
decoupled payment to a diversified payment system, thus ensuring a more equita-
ble distribution of direct support, greening direct payments and better targeting of
payments to support farmers’ incomes (Koester, 2016). In order to achieve the ob-
jectives of the CAP reform, after 2014 Member States may implement six support
schemes, some of them being optional, grouped as follows:

e Support scheme for farmers’ income growth — Basic payments (Single
Area Payments), Redistributive payments (support to small and medium size
farms), Coupled support for production (support those sectors that facing
difficulties)

e Support for increasing the sustainability of EU agriculture — Direct payment
for agricultural practices beneficial for the climate and the environment,
Payments for areas with natural constraints (mountain areas or areas with
difficult conditions for farming)

e Other support schemes — Payment to young farmers, Payment to small
farmers.

Agricultural area and farm structure in Romania

In terms of agricultural resources, Romania has a significant potential, especially
agricultural land and labor force. According to EUROSTAT, since 2007 Romania
has around 7.5% of the total agricultural area of the EU 28, 8 % of the total arable
area and 24% of the total labor force of the EU 28. In 2016 compared to 2007
Utilised Agricultural Area decreased by 9% (1.250.510 ha), the number of farms
also decreased by 13% (509.320 farms) while the average size of farm increased
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by 5,7% (from 3,5 ha to 3,7 ha). Of the total number of farms, only 1% represents
farms with legal status and 99% are family farms. Also, the share of farms in which
self-consumption represents over 50% of final production was 86% in 2016 (Eu-
rostat-1, 2018).

Table 1. Agricultural area, number of farms and average size of farm in Romania

Year Farm (number) Utilised ?hg:clt::glral Area Average(illzzs of farm
2007 3.931.360 13.753.050 3,5
2010 3.859.040 13.306.130 34
2013 3.629.660 13.055.850 3,6
2016 3.422.030 12.502.540 3,7

Source: Eurostat-1, 2018.
The total number of farms in Romania represents almost one third (32.7%) of the
total number of farms in the EU28 and the average size of farm in Romania is 3,7

ha which means 4,6 times lower than the EU 28 average (16,6 ha).

Table 2. Structures of farms by Utilised Agricultural Area in Romania

2007 2016
Size class of farms (niz:;l;l:r) UAA (hectares) Farltl;sei;lum- UAA (hectares)

<2ha 2.565.130 1.807.510 2.480.770 1.539.790
2-49ha 965.590 3.021.900 660.000 2.048.620
5-99ha 300.000 2.017.540 194.200 1.304.360
10-19.9 ha 70.130 924.230 50.210 666.260
20-299 ha 9.550 230.100 10.990 262.970
30-49.9 ha 6.560 251.160 7.530 288.640
50-99.9 ha 4.740 328.250 6.010 418.450
> 100 ha 9.660 5.172.370 12.310 5.973.450
TOTAL 3.931.360 13.753.050 3.422.030 12.502.540

Source: Eurostat-2, 2018.
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Figure 1. Distribution of Romanian farms and Ultilized Agricultural Area ac-
cording to farm size, 2007
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During the analyzed period (from 2007 to 2016), significant changes in the distri-
bution of farms and the agricultural area used were registered for farms under 2
hectares whose share increased by 6.3% while the agricultural area used decreased
by 0.8% and farms over 100 hectares whose share increased by 0.1%, while the
agricultural area increased by 10.2%.

Figure 2. Distribution of Romanian farms and Utilized Agricultural Area ac-
cording to farm size, 2016
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248



Most of the Romanian farms are small size, over the 70% has less than 2 ha (con-
sidered subsistence farm) and over 90% has less than Sha. The farm less than 5
ha in size work 29% of the Utilised Agricultural Area, while 0,6% of farms more
than 50 ha work a little over 50% of the total Utilised Agricultural Area. The farms
between Sha and 50 ha represent 7,8 % of total farm and work a little over 20% of
the Utilised Agricultural Area. This contrasting distribution is due to the significant
level of fragmentation of agricultural land in Romania generated since the early
90’s with the implementation of the Land Law but also to the lack of involvement
of public power in structural consolidation, and malfunctions of the land market.

Direct payments in Romania after accession to the European Union

Starting 2007, the direct support mechanisms and instruments under the CAP
for agricultural producers in Romania, as well as the way of implementation
and the eligibility criteria for the Romanian farmers, were established. Thus,
direct payments granted from the European Agricultural Guarantee Fund,
complementary national direct payments and other aid granted from the Min-
istry of Agriculture budget.

Programming period 2007-2014

Romania and most of the EU Central and Eastern European countries (except Slo-
venia) initially opted for the Single Area Payment Scheme (SAPS) for the first
years, after which they can move to Single Farm Payment (paid in the old member
countries of the EU). These direct payments per hectare consist of the granting of a
uniform amount per hectare, payable once a year, decoupled from production.

The funding source for SAPS is provided by the European Agricultural Guaran-
tee Fund. For 2007, the amounts granted for Romanian farmers were 25% of the
level of payments in the EU 15, respectively about 50 euro/ha and until 2016 to
reach 100% of the level of payments in the EU15.

These amounts have increased progressively. For 2008 the amount of direct pay-
ments per hectare was 60.75 euro, for 2009 it was 71.12 euro, for 2010 it was
80.36 euro. For the agricultural year 2011 was established the single payment
per hectare of 100.65 euro for 2012 was 119.66 euro, for 2013 was 139.17 euro,
reaching to 156 euro/ha in 2014. (National Legislation) The eligible agricultural
area (arable land, pastures, meadows, vineyard, orchard, family gardens) must
be at least 1 hectare divided by parcels of at least 0.3 ha. Agricultural areas must
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be registered in the Farm Register of the Agency for Payments and Intervention
for Agriculture (APIA) as the institution that manages and distributes SAPS and
other direct payments.

In addition to the SAPS it was granted Complementary National Direct Pay-
ments (CNDP) over the period 2007-2014. The CNDP represented payments un-
der Community support schemes and consisted in providing additional amounts
per hectare for the crops and animal species approved by the Commission and
laid down in the regulations in force.

The source of financing of CNDP in the crops sector is provided by the budget
of the Ministry of Agriculture, within the limits of the approved budgetary pro-
visions, and by the European Fund for Agriculture and Rural Development (EA-
FRD). Direct national complementary payments have been established for crops
of national importance and some crops that facing difficulties but have favorable
production conditions, such as: arable crops, fiber flax, hemp fiber, tobacco, hops
and sugar beet (National Legislation)

Programming period 2014-2020

After 2014 Romania has implemented the direct support system established
under the 2013 CAP reform for all Member States, The direct support system
were modified from a single direct decoupled payment to a diversified payment
system, thus ensuring a more equitable distribution of direct support, greening
direct payments and better targeting of payments to support farmers’ incomes.
The system of direct payments is presented below (National Legislation).

The Single Area Payment Scheme (Basic Payment) is the direct payments per
eligible hectare (declared by the farmer) totally decoupled.

Redistributive payment is an annual payment for farmers who are entitled to
SAPS and is granted differentiated for the first 30 ha (one payment for 1-5 ha and
another payment for 5-30 ha) of the agricultural holding, regardless of the area
owned. The essential condition for granting this payment is that farmers do not
create artificial fragmentation of farms.

Payment for agricultural practices beneficial for the climate and the environ-

ment (green payment) is granted to farmers for crop diversification, maintenance
of permanent meadows and areas of ecological interest on agricultural land.
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The payment for young farmers implies giving an annual payment to young
farmers entitled to SAPS who are at most 40 years old and first settled on an agri-
cultural holding as heads of the farm. The payment for young farmers is granted
to each farmer for a maximum of five years.

Simplified scheme for small farmers who are entitled to SAPS and it is granted
only in 2015 for a maximum period of 5 years and not more than 1250 euros.
The payment shall replace the total amount of payments to be made to the farmer
each year, which include single area payment scheme, redistributive payments,
green payments, payments for young farmers and coupled support.

Coupled support for crop production are payments granted only in those sectors
or regions that facing difficulties and are particularly important for economic, so-
cial or environmental reasons. Main sectors and productions concerned: protein
crops (soya beans, beans, peas), hemp, rice, seeds, hops, sugar beet, fruit and veg-
etables, milk, sheep and goat meat, beef and veal meat.

Transitional national aids are payments that supplement SAPS, there are grant-
ed from the national budget to farmers who have benefited from complementary
direct national payments in 2013 for crop and livestock production. The condi-
tions for granting the transitional national aid are the same as those authorized
for 2013 payments.

Figure 3. Amount of direct aid granted to Romania from the European Union
budget (millions euro)
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For the agricultural year 2007, in Romania, the amount granted as direct pay-
ments from the EU budget were 25% of the payments granted in the EU15
countries, these amount increased progressively by 5% until 2009 and by 10%
from 2010 to 2016, thus it had to reach the EU15 level in 2016. From the na-
tional budget were granted additional direct payments which accounted for a
maximum of 30% of the EU level (the top-up mechanism) by 2016 when the
full EU level of direct payments was reached. (National Rural Development
Plan 2007-2013). From 2008 to 2016 the total amount of direct payments from
the EU budget increased from 422 million euro to 1521 million euro. In the
analyzed period, the share of EU direct aid in total expenditures for agriculture
granted to Romania was 41% in 2008, 58% in 2014 and 56% in 2016 (own
calculation based on European Commission, 2018).

Table 3. Amount of Direct payments per hectare (euro/ha)

Direct payments 2015 2016 2017 2018
The Single Area Payment Scheme 79,7 96,8 97,2 102,5
Redistributive payment:
1-5 ha 5 5 5 5
5-30 ha 51 48,8 48,3 50,3
Green payment 59 57,3 51,1 58,2
The payment for young farmers 19,9 22,8 243 25,8
Transitional national aids 19,1 17,7 - -
Total maximum amount 233,7 248.4 2259 241,8

Source: National Legislation

For the 2014 agricultural year, considered the transition year, the direct payment
system from the previous programming period was maintained. For the agricultural
year 2015 and 2016, farms have received transitional national payments from the
national budget that replaced the complementary national direct payments.

According to the diversification of the direct payments system, starting from 2015,
small farms could receive between 85 euro/hectare and 120 euro/hectare, and me-
dium farms size up to 30 hectares could receive maximum 242 euro/hectare in
2018, if they fulfilled all the grant conditions required for each direct payment. The
situation at national level regarding the number of applications, potential eligible
agricultural area, determined agricultural areas for Single Area Payment Scheme
for the period 2007-2016 is presented in Table 3. During 2007-2016 there were
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decreases in number of applications submitted, eligible beneficiaries and potential
eligible area, while the determined area has increased for the single area payment
scheme. Reductions of eligible beneficiaries and potential eligible area were main-
ly due to unclear legal situation of agricultural land, but also to lack of the cadastre.

Table 4. Single Area Payment Scheme in Romania, 2007-2016

Number of | Eligible bene- | Utilised agri- | Potential eligi- | Determined
Year applic:}tions ficiaries farm- | cultural area | ble agricultural | agricultural
submitted ers (ha) area (ha) area (ha)
2007 | 1.241.751 1.159.700 13.629.810 9.542.439 8.713.809
2008 | 1.130.269 1.129.953 13.633.810 9.512.566 8.824.300
2009 | 1.121.768 1.119.836 13.620.860 9.710.896 9.367.787
2010 | 1.092.778 1.089.149 14.156.480 9.587.510 9.287.432
2011 1.088.674 1.083.358 13.981.620 9.759.269 9.603.400
2012 | 1.079.529 1.072.267 13.733.140 9.855.380 9.789.265
2013 | 1.048.650 1.040.407 13.904.640 9.950.226 9.878.358
2014 | 1.027.883 1.019.241 13.830.420 9.978.638 9.909.541
2015 |943.452 879.225 13.858.420 9.368.205 9.049.184
2016 | 901.321 844.857 13.520.850 9.281.878 9.271.095

Source: APIA, 2017.

Figure 4. Trend in direct payments area in Romania, 2007-2016 (thousands of
hectares)
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The Potentially Eligible Area (PEA) of Direct payments has increased between
2007 and 2014 by 4,5%, then it declined by 6,7% between 2014 and 2016. The Po-
tentially Eligible Area covered about 70% of the Utilised Agricultural Area (UAA)
in Romania. The Determined Area (DA) has increased between 2007 and 2014 by
13,7%, then also it declined by 6,4% between 2014 and 2016. The Determined
Area covered 91-99% of Potentially Eligible Area and 64-72% of the Utilised Ag-
ricultural Area.

At EU 28 level PEA of Direct payments covered about 90% of UAA and DA
covered 97% of PEA as a result of the aims of the 2013 CAP Reform according
to which the PEA should be covered as much as possible with direct payment
entitlements.

Table 5. Amount of direct payments and number of beneficiaries for 2007

. Amount of direct payments Beneficiaries
Range of expenditures (1000 euro) (persons)
(euro)

RO EU 27 RO EU 27
0-500 159.233 802.198 1.098.820 3.910.220
500 -1.250 26.217 1.106.307 36.460 1.383.010
1.250 - 2.000 10.629 862.507 6.760 544.160
2.000 - 5.000 24.963 2.751.400 8.160 855.920
5.000 -10.000 27.441 3.847.588 3.880 541.240
10.000 - 20.000 40.637 5.963.482 2.880 419.350
20.000 - 50.000 62.452 10.605.684 2.060 345.730
50.000 - 100.000 34.463 5.940.044 510 88.570
100.000 - 500.000 27.822 4.486.486 160 26.870
>500.000 8.464 1.254.557 10 1.300
TOTAL 422.321 37.620.253 1.159.700 8.122.680

Source: European Commission, 2010.

In Romania, for 2007 agricultural year, the distribution of direct payments ac-
cording to the beneficiaries and the total amounts of direct payments granted,
depending on the range of expenditures, was the following:
o 95% of the total beneficiaries were in the rage of 0-500 euro and received
38% of the total amount for direct payments,
e 4.1% of the total beneficiaries were in the rage of 500-5000 euro and re-
ceived 16% of the total amount for direct payments,
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e 0,8% of the total beneficiaries were in the rage of 5.000-50.000 euro and
received 31% of the total amount for direct payments and

e 0,06% of the total beneficiaries were in the rage of 50.000-500.000 euro and
received 15% of the total amount for direct payments (Figure 5).

The distribution of direct payments in the EU 28 is different, 48% of the total
beneficiaries were in the rage of 0-500 euro received 2% of the total amount for
direct payments, while 17% of the total beneficiaries were in the rage of 5.000-
50.000 euro received 54% of the total amount for direct payments and only 1,4%
of the total beneficiaries were in the rage of 50.000-500.000 euro received 54%
of the total amount for direct payments.

Figure 5. Amount of direct payment and number of beneficiaries in Romania,
year 2007 (% from total)
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Source: own calculation based on the data retrieved from European Commis-
sion, 2010

Table 6. Amount of direct payments and number of beneficiaries in 2016

. Amount of direct payments Beneficiaries
Range of expenditures (1000 euro) (persons)
(euro)

RO EU 28 RO EU 28
0-500 156.677 558.198 567.837 1.789.788
500 -1.250 144.963 1.273.584 194.390 1.591.323
1.250 - 2.000 64.291 1.094.567 41.342 691.639
2.000 - 5.000 117.889 3.467.290 38.477 1.082.662
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. Amount of direct payments Beneficiaries
Range of expenditures (1000 euro) (persons)
(euro)

RO EU 28 RO EU 28
5.000 -10.000 114.566 4.345.731 16.280 613.147
10.000 - 20.000 139.920 6.478.995 10.020 456.736
20.000 - 50.000 203.841 11.200.884 6.632 366.295
50.000 - 100.000 166.382 5.970.905 2.403 89.347
100.000 - 500.000 299.037 5.427.521 1.655 30913
>500.000 € 113.775 1.176.826 116 1.453
TOTAL 1.521.341 40.994.501 879.225 6.715.610

Source: European Commission-1, 2017.

For 2016 compared to 2007, the distribution of direct payments has changed,
was follows:
® 65% of the total beneficiaries were in the rage of 0-500 euro and received
10% of the total amount for direct payments
e 30,8 % of the total beneficiaries were in the rage of 500-5000 euro and re-
ceived 29% of the total amount for direct payments,
e 3.7% of the total beneficiaries were in the rage of 5.000-50.000 euro and
received 30% of the total amount for direct payments and
e (,46% of the total beneficiaries were in the rage of 50.000-500.000 euro and
received 31% of the total amount for direct payments. (Figure 6)

It is noticed that significant changes occurred in range of 0-500 euro in the sense
that both the share of the beneficiaries and the share of the amount for direct
payments decreased considerably, while in the range of 500-5000 euro the shares
increased considerably. The distribution of direct payments in the EU 28 ac-
cording to the beneficiaries had changed. The beneficiaries in the rage of 0-500
euro decreased to 27% of the total, while those in the rage of 5.000-50.000 euro
increased to 21,4%. The share of amounts of direct payments granted depending
on the range of expenditure remained almost the same as in 2007.
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Figure 6. Amount of direct payment and number of beneficiaries in Romania,
year 2016 (% from total)
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Source: own calculation based on the data retrieved from European Commis-
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Agricultural output

In the period between 2008 and 2017, in Romania, the Value of agricultural pro-
duction (VAP) had an oscillatory evolution, with a slight tendency to decrease
from 18.192 mil. euro in 2008 reached to 17.480 mil. euro in 2017 (-4%), ex-
cepting 2011 when the VAP was close to that of 2008.

The analysis of the Gross value added (GVA) in Romanian agriculture reveals a
similar evolution as VAP, it decreased from 8.362 mil. euro in 2008 to 7.845 mil.
euro in 2017 (-6%), excepting 2011 when the GVA was close to that of 2008.
Unlike Romania, EU28 recorded a 13% increase of VAP and a 20% increase of
GVA (Eurostat-3, 2018).

The VAP and GVA depend on the structural organization of agriculture (size and

type of farms), agricultural infrastructure, quantity and quality of the production
factors, investments level and capitalization level of farms.
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Table 7. Value of agricultural production and Gross value added

Value of production Gross value added
Year (euro/hectare) (euro/hectare)
RO EU 27/28 RO EU 27/28

2008 1.334 2.099 513 862
2009 1.038 1.819 469 721
2010 1.081 2.047 466 855
2011 1.291 2.241 580 918
2012 1.049 2.322 452 933
2013 1.277 2.402 548 964
2014 1.213 2.367 514 961
2015 1.116 2331 469 945
2016 1.142 2.279 484 938
2017 1.307 2.423 586 1056

Source: own calculation based on Eurostat-3, Eurostat-4, 2018

For a better relevance of the analysis Table 7 shows the Value of agricultural
production per hectare (VAP/ha) and Gross value added per hectare (GVA/ha).
Thus, the gaps between Romania and the EU 28 average have been highlighted.
In Romania VAP/ha followed an oscillatory evolution, with a slight tendency to
decrease of 2% (from 1.334 euro/ha in 2008 to 1.307 euro/ha in 2017), as well
GVA/ha followed the same evolution, but with a tendency to increase of 14%
(from 513 euro/ha in 2008 to 586 euro/ha in 2017). For the two indicators the
values achieved by Romania were slightly above the half of the average regis-
tered in the EU 28.

Agricultural income

According to the European Commission one of the most important indicators
appropriate to assess the impact of direct payments and also to measure the ag-
ricultural performance is factor income. Agricultural factor income is define as
the amount of money produced by the farm to pay for all factors of production
(land, labour and capital) and it is calculated as: Value of agricultural production
- Intermediate consumption — Fixed capital consumption - Taxes on production +
Subsidies on production (European Commission, 2017). Factor income includes
all direct payments on agricultural production (Koester, Loy, 2016).
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In the following I analyzed the evolution of Agricultural factor income per hect-
are and per annual work unit as well as the share of EU Direct payments in Ro-
manian Agricultural income.

In Romania, from 2008 to 2015, total factor income followed a fluctuating evo-
lution, with decrease tendency mainly depending to the oscillating evolution of
the value of agricultural production, given that intermediate consumption, fixed
capital consumption and subsidies increased.

Table 8. Factor income

Year Facto.r income* Factor income per hectare** Facto;&;o *Te per
(mil. euro) (euro/hectare) (euro/AWU)

RO EU 27/28 RO EU 27/28 RO EU 27/28
2008 6.705 142.027 492 782 3.116 12.470
2009 5.154 122.398 378 656 2.395 11.105
2010 5254 142.003 371 794 3.206 13.997
2011 6.535 152.196 467 855 4.266 15.409
2012 4.930 152.104 359 860 3.134 15.476
2013 6.043 158.288 435 889 3.864 16.187
2014 6.117 159.243 442 893 4.269 16.364
2015 5.606 153.869 405 860 4.131 16.097
2016 6.831 155.396 505 869 4.326 16.384
2017 7.708 172.677 576 967 5.132 18.468

Source: *Eurostat-3 (2018), **own calculation based on the data retrieved
from, Eurostat-4, Eurostat-5, 2018

Agricultural income per farm (Factor income per AWU) recorded significant in-
creases of 65% in the past 10 years (from 3116 euro/AWU in 2008 to 5132 euro/
AWU in 2017), with the exception of 2009 when it decreased by 23% compared
to 2008. These increases in agricultural income were rather due to the reduction
of the labor force in agriculture and the increase in labor productivity over the
analyzed period.

In EU-28, the total factor income has declined in 2009-2010 due to the 2008-2009

crisis, then it was at high levels until 2014 (it increased by 12% compared to 2008).
In the next two years, 2015 and 2016, factor income dropped of about 3-4% com-
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pared to 2014. In 2017 it recorded a significant increase of 8% compared to 2014
and of 11% compared to 2016. In the period between 2008 and 2017, the EU 28
average value of Agricultural factor income per worker registered a significant
increasing trend, from 12.470 euro in 2008 reached to 18.468 euro in 2017, which
shows an increase by 48%. This favorable trend was possible, on the one hand, as
a result of the increase in the value of agricultural production at a higher rate than
the increase in intermediate consumption and fixed capital consumption and, on
the other hand, as a result of the increase in the amount of direct payments.

Figure 7. Share of EU Direct payments in Romanian Agricultural income
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Source: own calculation based on the data retrieved from Eurostat-3 (2018),
European Commission, 2018

The role of direct payments in supporting farm income becomes obvious when
we take in account their share in Agricultural income (Factor income). Thus, in
Romania, the share of direct payments in agricultural income started from 6%
in 2008, it reached 25% in 2015, and then dropped to 22% in 2017. At EU-28
level, on average, the share of direct payments in agricultural income was over
31%, with maximum values of over 70% in Finland, Slovakia and Slovenia and
minimum values below 20% in the Netherlands, Italy and Denmark. (European
Commission, 2014)

Conclusions
Although the size structure of Romanian farms has changed slightly over the past
10 years, the small farms have remained predominant, 72% of farms have under

2 hectares and own 12% of the total agricultural area, while only 0.4% farms
have over 100 hectares and own 48% of the total agricultural area. Of the total
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direct payments, 65% of beneficiaries have received less than 500 euro/farm
(10% of'the total amount of direct payments), and just 0.5% of beneficiaries have
received over 50.000 euro/farm (38% of the total amount of direct payments).

Throughout this period, the direct payments have ensured the survival of small
farms and for medium and large farms they created real perspectives for eco-
nomic development. Direct payments are perceived as the most important form
of support for farmers’ incomes. In the first years after Romania’s accession to
the EU, the direct payments accounted over 10% of total agricultural income,
and after 2014 direct payments accounted over 20% of total agricultural income.

However, the introduction of the CAP direct support scheme in Romania led to
an improvement in the economic situation of the agricultural sector. Thus, agri-
cultural income (in terms of Factor income) has been increased with over 15%
in the analysed period, on the one hand as a result of the increase in the direct
payments amount and on the other hand, due to increased production and price
levels. Nevertheless, the low values recorded by Romania both in terms of Fac-
tor income per hectare and Factor income per AWU, which represents just over
50% of the EU 28 average, ranked Romania on the last places in the hierarchy
of EU member states.

Achieving benefits regarding agricultural income growth and welfare will de-
pend on producers to fulfill the quality and environmental conditions for agricul-
tural production established by the EU and the capability of administrations to
access and obtain the support amounts.
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THE ROLE OF MARKETS IN DEVELOPING
AGRICULTURAL RESEARCH!

Gabriel Popescu’

Abstract

Agricultural research is one of the oldest areas of interest in Romanian research.
In the communist period this field functioned based on the relation of partnership
between the grand research unity and the grand production unity, so that the
research results would have direct appliance.

The post-communist period came along with a profound agricultural reform which
caused the grand production unity to be shredded in small family farms. This fact
was the beginning of the decline for the grand research unity because it remained
without consumers for its research products.

This paper aims at presenting the main factors which stand against the development
of agricultural research, and it offers some solutions for overcoming the current
impasse of the domain.

Key words: Agricultural research, reforms, capitalist market, research market.

Introduction

Based on adopting capitalist market relations in agricultural research, after a
long period of clear connections between the research unit and the production unit,
the first one suffered a severe crush.

The communist period structured the agricultural research unit to respond to the
large production unit, so its results had a clear correspondence and utility. The
1990’s period that brought along the fragmentation of the large agricultural unit
forgot about the correspondence with research and it based its production only
on experience. With the changing of farmer generations, even that experience
can be doubted.

1 Paper was presented within the Plenary section of the conference as a invited paper.

2 Gabriel Popescu, Ph.D., Full Professor, Bucharest University of Economic Studies, Faculty of
Agro-food and Environmental Economics, Piata Romana no. 6, Bucharest, Romania, Phone/
Fax: +40 21 319 19 16, E-mail: popescug2004(@yahoo.co.uk
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The large agricultural research unit lost its prime consumer and couldn’t find
another one suited for its products. Yet, no major attempts of restructuring it in this
thirty-year period can be recalled.

A short quantitative analysis of the agricultural research in Romania is following,
as presented by Sin (in Popescu and Istudor, coord., 2018):

at the level of property of agricultural research units, the total area is 35,000
hectares, of which: 3,000 hectares are non-productive land, i.e. yards and
buildings; 24,000 hectares are field crops; 4,800 hectares are horticultural crops
and 3,200 hectares are forage crops;

the number of animals is divided as follows: 3,400 sheep heads and 7,800 goat
heads. In the field of birds and pigs, there is no research activity in Romania due
to the abolition of the profile entities. In relation to the technical endowment
of the research units, some of them have a corresponding endowment to the
activity they carry out.

as far as staff are concerned, there are currently 2,880 people, of whom 1,100
are researchers, 600 have higher education.

Compared to 1991, there is a massive decrease in the number of people with higher
education in the field of agricultural research, from 3,020 to 600 people today. In
Table 1 we may see the evolution of research unities in number in Romania in the
1998-2010 time-frame.

Table 1. Number of active research and development entities

Element 1998 | 2000 | 2002 | 2004 | 2006 | 2008 | 2010
State majority 342 255 223 197 153 97 65
Business sector
Private majority 151 184 186 326 406 394 345
Government State majority 113 105 107 106 105 119 124
sector Private majority 1 5 71 14| 72| 45 5
Higher State majority 35 40 72 73 82 74 71
education sector | pvate majority 1 2] 12 6| 26| 29| 25
Private non- . N
profit sector Private majority 31 40 17 19
Source: www.insse.ro, tempo online, last accessed November 2018, http.//

statistici.insse.ro.807 7/tempo-online/#/pages/tables/insse-table
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Figure 1. Evolution of research entities by form of property
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Source: www.insse.ro, tempo online, last accessed November 2018, http./
statistici.insse.ro:807 7/tempo-online/#/pages/tables/insse-table

One may see that the Government sector’s involvement in the research and
development sector has declined drastically, while the private sector has gained
weight and in 2010 was the most important actor on the research market.

In Table 2, the evolution of the researchers’ number, with an accent on agricultural
researchers, in Romania, for the 1995 — 2017 time frame is presented.

Table 2. Evolution of researchers’number in Romania

Element 1995 2000 2005 2010 2015 2017
Researchers - total 35,094 | 23,179 | 29,608 | 30,707 | 27,253 | 27,367
Agricultural researchers 2,339 1,244 1,770 2,154 2,396 2,914

Source: www.insse.ro, tempo online, last accessed November 2018, http.//
statistici.insse.ro:807 7/tempo-online/#/pages/tables/insse-table

While the number of total researchers in Romania has declined with approximately
8000 people since 1995, the number of agricultural researchers has been declining
until 2000 and then it started to rise slowly, in 2017 there were more agricultural re-
searchers registered than in 1995. The evolution trend may be followed in Figure 2.
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Figure 2. Trend evolution of the registered researcher number
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The above figure confirms that, even if small, the number of agricultural
researchers follows an increasing trend, while the total number of researchers
follows a descending one. Yet, considering the importance of agriculture in the
state economy, the number of researchers in this field in infinitely small.

In Table 3 one may observe that the expenditures of the existing research and
development units have declined drastically in the 1995 —2017 time-frame. In this

case, we may ask ourselves how performant can this units be?

Table 3. Evolution of research units’ expenditures

El ¢ 1995 2000 2005 2010 2015 2017
emen

Mil lei Mil lei 1000 RON | 1000 RON | 1000 RON | 1000 RON
Total 577,148 | 2,962,046 1,183,659 2,413,467 3,476,933 4,317,086

Source: www.insse.ro, tempo online, last accessed November 2018, http.//statistici.
insse.ro:8077/tempo-online/#/pages/tables/insse-table

Note: in 2005 there was a monetary policy that changed the national currency
from lei to RON and it cut four zeros from the leu to make it a RON.
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Starting from a small sum in 1995, the expenditures made by the existing research
units have increased considerably, even if the number of units has decreased. Yet,
most of these expenses are for salaries and maintenance, while the investments
are put aside.

Figure 3. Trend evolution of the registered expenses from the research units
between 2005 and 2017
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Source: www.insse.ro, tempo online, last accessed November 2018, http.//
statistici.insse.ro.8077/tempo-online/#/pages/tables/insse-table

The above figure shows that the expenditures from the research and development
units have increased in the analysed period and they follow an increasing trend for
the future. Yet, those expenses are the bare minimum for such a unit that should
provide practical results for the interested market.

The aim of this paper is to present the main factors which currently stand against the
development of agricultural research, and it offers some solutions for overcoming
the current impasse of the domain.

Some limitations of this research may come from the closeness and experience of

the author in relation to this topic and also form the lack of a detailed statistics on
this area of interest.
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The barriers of agricultural research development

Based on adopting capitalist market relations, agricultural research has faced:
a) A chronic under-financing of this sector;
b) Shortcomings in market relations;
c¢) Increasing aggressiveness of competition from foreign firms.

Chronic under-financing of this sector

Undoubtedly, the post-communist Romanian society has reduced the public funds
granted to the research to near humiliation, because:
» It constantly faced profound economic and financial imbalances;
* A clear, coherent and predictable doctrinal and legislative line has not been
identified, promoted and adopted.

Shortcomings in market relations

Agricultural research, since its institutionalization in the last century and up to
the point of post-totalitarian reforms, has manifested itself in the market, in a
partnership relationship, following the formula:

Figure 4. Research — production correspondence in the communist period

Large research unit Large production
=LR = —— unit
=LP=

Source: own representations

After the collapse of communism, agriculture was given priority over the other
sectors of the economy, in a vast and profound process of reform, after which,
over a decade, the network of large production units, consisting of about 3000
cooperatives and almost 420 of state units disappear and in their place are re-
activated small family-type entities counting around 4 million, as they were in
2000 (insse.ro, 2018). Today, there are around 3.4 million small farms that are
supposed to be information consumers in agriculture.

For the research units in agriculture, even if they managed to go through the
great reforming wave with little organizational structure, the collapse of the big
manufacturing units in the branch meant the beginning of the decline and then of
the functional and economic disaster.
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In Table 4 the proportion of farms with only family workers may be observed.
Romania has a much higher percentage that the EU average in 2013.

Table 4. Distribution of the labour force according to the extent of the family
labour force, 2013

Farms where family | Farms where family Farms
Farms .
with onl workers make up workers make up less with no
Element famil Y 50 % or more (but than 50 % (but not family
Y not 100 %) of the 0 %) of the regular labour
workers
regular labour force labour force force
EU-28 78.8 6.7 3.7 10.8
Romania 95.4 0.1 0.0 4.4

Source: Eurostat (Farm Structure Survey, 2013)
Note: based on annual work units (Annual Work Units)

One may extract from this table that the availability of a family working in
agriculture to spend money on research results is close to none. Even more, why
should it spend money on them when they address the large agricultural unit?

In Figure 5, a comparison between the EU countries based on the family labour
force places Romania in the category of countries that mostly use this type of
labour force, while the salary labour force in insignificant.

Figure 5. Distribution of the labour force according to the extent of the family
labour force, 2013
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Now all research institutes and research centres have been faced with new market
relations, which in their essence were imbalanced and incapable of generating
functional progress factors, functioning on the following relations scheme:

Figure 6. Research — production correspondence in the capitalist period

Large research unit Small fanuly farm

_IR=  — —SFF=

Source: own representations

They were objectively economic non-functional relationships because they put in
front of over 60 institutes and research facilities of agriculture and forestry the
impossibility to economically relate to nearly 4 million small and very small,
family-type productive entities.

Because the economy takes over and even copies the examples of nature, we could
say, without exaggerating, and considering the opinion of the physiocrats that these
relationships were like the crossing between a pureblood horse and a donkey, with
the simple observation that the product of the two would always be sterile.

Increasing aggressiveness of competition from foreign firms

Romania’s entry into the European structures, a process followed almost
simultaneously by the liberalization of the markets, has made the results of
national agricultural research less and less valuable for the demand of the domestic
producers and for generating technical progress factors.

In fact, the struggle in the market with foreign firms was unequal, with losers
being constantly the domestic actors. Both the research infrastructure and, above
all, the decision-makers, as a rule and with indisputable scientific results, have
hardly been able to cope with the foreign offensive, I dare to say, previously
thought out and planned, based on the most cynical management rules and
competitive marketing, but also on the long experience gained by them.

Retrospectively, and in summary, compared to what has been described above,

research, as an agricultural policy issue, has multiple facets that demonstrate the
crisis that this sector is undergoing.
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It is a profound crisis that lasts for over a quarter of a century!

Contrary to what they wished to disappear, as has happened with many of
the upstream agriculture-producing capacities, such as ‘Tractorul Brasov’,
‘Combinatele chimice, Semandtoarea Bucuresti’ and others, miraculously,
agricultural research still exists and still does its duty, even if much lower than
what it could normally give.

Here, the merit is of all those who have continued their activity in the research
institutions, as much as they were left after the reforming wave of the economy.

The fact that these people continued to work despite minimum income and poor
conditions, the loss of credibility of the system, diminishing public support,
and others, supports many interpretations that can be motivated by various
arguments, which are more of a personal, and less, of general, social, political or
even economic cause.

Researchers’ stubbornness to continue working in the system, although in many
ways the results of their work support critical interpretations, is of special value.
Through them, the flame of the creative power of this nation has survived!

Conclusions or possible solutions for reviving the agricultural research
sector

We are in the period when agricultural research reached the point of maximum
supportability by the forces that compressed its space of manifestation.

Such a phenomenon determines in physics the implosion of the whole, and in our
case, the manifestation of a simple question, on the Hamletian formula “how long
will it be able to resist or not?”

The key to returning to the functional parameters of Romanian research may result
from:

1) Linking research to the market as a priority, and here one may talk about the
knowledge market, and, second, about the intensifying efforts to increase budget
allocations, a solution which, in the current economic and social context, and in
the near and medium future is not able to provide an optimistic radius.
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2) The increasing potential of agricultural demand for the progress factors, in
which the results of research occupy a central place, amid the development
of industrial farms, at a constant accelerated pace. However, the performance
demonstrated by yield increases per hectare or per head of animal requires,
above all, technical progress. From this point of view, we can say that there is
real demand for the scientific product as the main factor of progress.

3) Taking the example of foreign, big companies providing progress factors.
While these firms intensify contacts, in various forms with the farmers, through
symposiums, seminars, round tables, work visits and others, agricultural research
institutes and resorts are becoming more and more isolated. Because of this, the
danger of gradual compression to the disappearance of native research is not a
false alarm, a metaphor, it is a reality.

4) To study, evaluate and intensify the operationalization in the knowledge
market of vectors, linking producers and consumers of information, namely
research and farmers, because:

a) The vectors in question, with special references to education, consultancy,
the media and others, do not belong to the producer or to the consumers of
information, which is why they are outside the interests of the two actors.

b) A large part of the mentioned vectors is still in the responsibility of the
public power, because it has been assumed that the promotion of the new
branch must be in accordance with the national strategic interests, nor because
of the particularities of the productive sector.

5) Dynamic energies in the knowledge market must come from information
producers, as research goes from top to bottom, that is, it descends from those
who generate it to those who need it. So, the first step is of the researcher, both in
terms of production and dissemination of the result, and only afterwards comes
the activity of the farmer as a consumer of information.

It is a relationship demanded by both sides, but with an initiative on the part
of the offer. Without the effort of public research, the farmer may resort to
an experience that is much easier, but traditionally and poorly productive,
or resort to the market for foreign inputs of technological progress, but more
expensive than domestic and risky commercial conditions.
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6) Accepting that in the knowledge market, the highest costs are in the sphere
of information consumers and not in the producers of information, respectively
the research. The most often cited example here is the law of gravity. During the
passage of Isaac Newton’s formulation of this law, generations and generations of
students have so far tried to understand and to know it.

It is clear that the efforts, at the knowledge level are much higher, immeasurably
higher than those at the time of the law of gravity.

By extension, the previous example is also in agriculture, but on other themes. For
example, to create a plant variety or a new breed of animals, much less is spent
than with the efforts generated by their assimilation into production.

This phenomenon leads to the conclusion that efforts to support research must be
conjugated to those intended to encourage consumption.

If one of the two segments in the market is supported and encouraged to the
detriment of the other, or both are neglected, then naturally their activity is
marginalized, according to the present situation.

7) Approaching production research by exploiting all possibilities that can
form an effective link between the two components of the knowledge market.
The solution, promoted by some circles in the sphere of legislative power
poles, which understand the reinvigoration of agricultural research through the
institutionalization of management as an intermediary structure between research
and agricultural producers, is only to further drift apart the producers and the
consumers of indigenous information.

The purpose of this proposal, if gained power by law, can only lead to a double
failure: first of all, of the newly created structure and, together with it, the entire
institutional scaffold that supports the current agricultural research.

Obviously, agricultural producers, especially those connected to high-
performance inputs, will experience the shock of such a situation but it would

not affect their functionality to a decisive extent.

8) In the civilized world, the research market is configured in more elaborate
schemes that have proven to be functional.
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Classical information producers, the same as us, delegate the responsibility
of disseminating knowledge to territorial development centres. In turn,
agricultural producers are organized in cooperative or associative structures with
responsibilities in taking over and disseminating information from territorial
centres.

This results in a functional market partnership, public and private, between
medium-sized structures with flexible activities in which the objectives are
compatible.

9) Knowledge, as a factor of production, will surely and not long be out of the
scope, it will leave the abstract and acquire concrete valences when it will be
found as an expense element in the cost of all products.

Under these circumstances, the centres of gravity in research funding will move
from the public budget to the private sector, and the responsibility of the research
will come mainly to economic agents.

10) Scientific knowledge, as a direct product of research, has a dual representation
in the economy: first, it is an intangible asset, and secondly it is a production factor.

As intangible asset has some essential characteristics, namely: it is the part of the
heritage with the highest dynamism; has a high degree of volatility, when it has the
quality of public good because it escapes the control of the national authority; has
a high speed of movement under current technical-scientific conditions.

The direct consequence of these features is that, as the globalization process
intensifies, knowledge migrates from poor economies to developed countries. In
other words, scientific production is naturally polarized by the rich world, which
facilitates the migration of brains and ideas from countries of origin in formulas
that go beyond boundaries of morals or value-equivalents.

Also, Bara (in Popescu and Istudor, coord., 2018) appreciates that by setting up or
legalizing at the level of research and demand the institutes or research centres a
“system of subscriptions to agricultural advisory services”, it is possible to create
real premises for reviving, on new bases, the connections between public research
and the links between existing qualified human resources and small farms.
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For starters, agricultural and forestry research institutes or plants, depending on
the specifics of each individual, can design and place on their sites the kinds of
services they can offer. In addition, after launching the system of subscriptions
to agricultural advisory services, actions should be taken to raise awareness of
potential beneficiaries through national and regional media.

Bara (in Popescu and Istudor, coord., 2018) considered that such an initiative 1s
possible to implement, given the widespread use of social media devices, that
in the present make everything interconnected and interdependent, and so our
understanding of the world and the way we interact with each other has received
new valences, contributing to the unified dissemination of knowledge even at the
level of the agricultural producer.

The proposed solutions come from a direct implication in the agricultural
research sector, and from witnessing what has happened in the last decades in
this important area.

The author considers that any country that respects itself must have a resourceful
research branch, in order to offer support in political decisions and to ensure the
long-term development of the country.

There are also financial solutions for improving the quality of agricultural research
that come from the EU’s part, in the form of financing measures for SME’s, for
cooperation between farms and for public policy development (Popescu, 2018b).

In this context, the priorities of the European Commission for Innovation are, in
fact, the synthetic expression of the needs described in the documents of the EU
Member States, so also of Romania, and refer to:
* Support the development of innovation in priority areas and SMEs, mainly
through the Horizon 2020 Program;
* Fostering the widening of the marketing of innovation in the EU, including
through: public procurement for innovation; implementing innovation projects;
developing appropriate policies to stimulate demand for innovation; expanding
innovation in the public sector; the development of social innovation;
* Developing and implementing public socio-economic policies for goods
and services as well as social innovation policies both for the purpose of
modernizing Europe and accelerating the market penetration of essential
generic technologies;
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 FEstablishing “key methodologies” that consider the results of specialized
surveys and the recommendations of the specialized institutions such as the
European Innovation Observatory, on: the innovation process; access to finance;
the socio-economic transformations induced by digitization; the existence of
the European single market; intellectual property; standards;

* Supporting cluster development and cooperation to stimulate innovation
across all business categories.

Atnational level, as prof. Sin (Sin in Popescu and Istudor, coord., 2018) observes
from 2009 until the beginning of 2017, only two government decrees were
issued regarding the land owned by research units, thus actually reducing the
agricultural land managed by research units in Romania.

The lack of investments in research as a whole, and in agricultural research as a
specific topic, both from national and European funding options, leaves Romania
as an open market for private and expensive research.

The Romanian farmers are put in the position of not having a voice regarding
what type of information they want, so the only information they receive is not
cut out for their specific needs.

In this case, the demand and the offer are not correlated even more there is a
severe disproportionality of power between them.
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ANALYSIS OF THE COMPETITIVENESS OF THE ROMANIAN
PORK AND POULTRY MARKET

Georgiana Raluca Ladaru', lonut Laurentiu Petre’

Abstract

This paper aims to analyse, from a macroeconomic perspective, the meat market
competitiveness, especially for pork and poultry species. These two sectors
have been established because, as can be seen in the content of the paper, meat
derived from them is most often consumed in Romania. In order to determine
the competitiveness of the producers, it will be analysed quantitatively and
qualitatively, data recorded in the Structural Survey of Agriculture in Romania,
which is carried out every three years. Data on the size and number of holdings
will be analysed. Also in determining the competitive nature of these two markets,
indicators such as meat consumption, import, export, trade balance, as well as
the price level for these products will be analysed.

Key words: pig, poultry, meat market, competitiveness.
Introduction

The analysis of competitiveness is of great interest, as Penkovskii et al. (2018),
which conducted a study on competitiveness on the heat market, but which
can be appropriate for each market of goods and services, competitiveness is
an important element of the economy because it increases the efficiency of the
production of goods and services, improves their quality and reduces the price
of products for consumers. According to Kuncoro et al. (2018), competition
can be manifested in various forms: competition between producers (supply
competition) or the entry of new competitors (competitive threat).
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We can consider that the term competitiveness could describe the ability to support,
in a global economy, an acceptable increase in the real standard of living of the
population, taking into account a fair distribution, while providing an effective
degree of employment work for most people who can and want to work; all of
which is done without reducing the potential for raising the living standards of
future generations (Harpa, 2017; Hautz et al., 2014).

Macroeconomic competitiveness is defined as the ability of a country to
produce goods and services that meet the criteria of international markets, while
maintaining and expanding real incomes, as well as increasing the welfare of
its citizens. In any case, the concept of “competition power” should not be
fully explained solely on the basis of a country’s production capacity; should
be explained by the power of competition of firms as well as by the power of
competition at the industrial level (Arslan et al., 2012).

According to Niculae et al. (2015), meat is part of the important products for
human consumption, and the determination of its level is an indicator by which
the level of living can be measured.

In Romania, annual meat consumption per capita was 65.5 kilos in 2016. Of this,
more than half was the consumption of pork and 36.8% was the consumption
of poultry meat. Therefore, in Romania, consumption of pork, together with
poultry, accounts for about 87% of the total meat consumption. Starting from
this situation, it was decided that for the analysis of the competitiveness on the
meat market in Romania, the two livestock breeding sectors, namely the pig and
poultry sectors, should be considered.

Although it is still said that the Romanian agriculture is fragmented, as confirmed
by Alexandri et al. (2015) ,, Romania is the country with the largest number of
subsistence farms in the European Union. Practically, out of the 3.7 million farms
from Romania, 3.3 million can be considered subsistence farms, having in view
the extremely low value of the obtained productions”. However, the two pigs
and poultry sectors are divided, either in subsistence farms or large holdings,
in size. Consequently, in order to achieve the objective proposed by this paper,
to determine the competitiveness of the market, for the two sectors, the above-
mentioned holdings, respectively those for performance will be analysed.
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Materials and methods

In order to determine the competitiveness of the meat market, both pig and
poultry, it will be analysed firstly data processed from the National Institute of
Statistics and from the Structural Agriculture Survey, about the number of farms
that grow these animals, and their size, in order to determine the average size
of a holding and its evolution. It also takes into account indicators such as meat
consumption, export, import, but also the price of these products.

With the help of these indicators, both qualitative and quantitative analysis
will determine the evolution of market competitiveness, but also the analysis
of foreign trade that can influence this competitiveness. For this latter part, the
Grubel-Lloyd indicator will also be calculated, which determines the external
trade situation, ie the balance between exports and imports for the respective
industry (Fukasaku, 1992):

_ 1 lli; =i .
GL.=1 PR where:
X represents the export value of the product i in country |
M represents the value of imports of the product i in country j

Results and discussions

In order to be able to analyse the competitiveness of the pig and poultry meat
market, it is necessary to consider the evolutions of livestock and productions
first. Thus, in this first part, these two indicators will be analysed for the two
sectors in order to form an overview for this sector.

Figure 1. Analysis of the evolution of pigs in Romania, 2010-2017
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Figure 1 shows the evolution of pig population in Romania during 2010-2017.
It can be seen that the national herd has a decreasing trend, with decreases in the
number of animals from year to year. If in the first year of the period in Romania
there were about 5.43 million pigs, in 2017 there were only 4.41 million heads,
with over 1 million animals less and 18.8% respectively. As can be seen in the
figure, the pig population is constantly decreasing from one year to the next, with
an average decrease of 2.94%. These reductions in livestock can be attributed to
the high costs for this species, the highest share being the cost of feed, but also
the aging and migration of the rural population.

To analyse objectively and to assess possible discrepancies between livestock
and production, Figure 2 proposes an analysis of the live quantity of pigs for

slaughter.

Figure 2. Analysis of weight evolution of slaughtered pigs in Romania, 2010-2017
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Figure 2 shows an oscillation of the quantity of pig meat destined for slaughter,
but there is an increasing trend throughout the analysed period. In 2010, about
553,000 tons of meat was slaughtered, and in 2017 this quantity was 583,000
tons, 30,000 tons higher. It should be noted that, compared to the situation of the
flocks, neither of these two ends of the analysed time interval was the minimum
or maximum point, these was recorded in 2014 and 2016, respectively. In 2014,
the minimum of the analysed period was recorded, the quantity given for slaughter
being 535 thousand tons, this situation can be attributed to the Russian embargo
on the European Union, when the trade between them was stopped. However, the
situation has been balanced in the coming years, and pork production has risen,
with a peak of 588 thousand tonnes in 2016. Thus, the average annual growth
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rate for the whole period was 0.77%, and the live quantity of pigs for slaughter
increased by 5.5%.

Taking into account both the evolution of pigs and the production of pigs, it can be
considered to be an extensive behaviour, respectively the decrease in the number
of flocks (and by slaughtering) can lead to this increase in production. However,
given the average increase of only 0.77%, it can be assumed that there is some
constancy of this quantity from one year to the other, namely a constant number of
slaughtered pigs or holdings sacrificing these pigs.

Moving to the second category of animals, namely birds, in Figure 3 it is proposed
to analyse the flocks for this category.
Figure 3. Analysis of poultry livestock in Romania, 2010-2017
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As far as the evolution of poultry flocks is concerned, during the reference period
it is decreasing. Although in the first part of the time span, the evolution of the
number of birds has an oscillating character, increasing and decreasing from one
year to the next, in the meantime the number of birds decreased considerably,
if in 2010 there were about 81 million heads, in 2017, they were only 73.3
million. Similar to pork production, in 2014 there is a lower number of poultry
in Romania, compared to previous and next years, of about 75.45 million heads.
During the whole period there was a decrease of 9.35%, and the annual decrease
was on average of 1.39%. These drops in poultry can be attributed to the aging
population and the depopulation of rural areas, coupled with the increasing
accessibility of the rural population to retail stores selling these products.
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Figure 4. Analysis of weight evolution of slaughtered birds in Romania,
2010-2017
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Analysing the evolution of the live weight of birds destined for slaughter
can be seen in Figure 4, an increasing trend of this indicator. In 2010, about
446.4 thousand tons of poultry meat was sacrificed, and in 2017, 26.7% more,
respectively 565.7 thousand tons, the highest increase in the 8 years analysed.
On average, there is an average annual growth rate of 3.44%.

Considering this substantial increase in poultry production and comparing with
the evolution of the flocks, it can be considered that besides the decrease in the
number of flocks that can be sacrificed and thus contributing to the increase of
the production, there are other factors that contribute to it. Considering that this
species cannot greatly change the weight at the time of slaughter, an explanation
for the increase in production may be that of increasing competition on the
market, namely by setting up medium and large commercial holdings.

In order to be able to ascertain more precisely whether the aforementioned

aspects are true, the evolution of the structure of the pig and poultry rearing
farms will be analysed.
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Figure 5. Structure of pig holdings by size class, Romania, 2010-2016
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As can be seen in Figure 6, pig holdings have decreased in the past few years,
analysing data from the General Agricultural Census and the last two Structural
Surveys in Agriculture, we can see that from 1.65 million pig holdings (in 2010)
it reached 1.28 million in 2016, a decrease of 22.18%; but with 300 farms more
than in 2013.

If we structure these farms in their size class, it can be observed that for pigs,
more than 80% of farms have a size of 1-2 heads, which defines an extensive
character, ie farms of subsistence. Then, with a percentage between 12% and
17%, holdings ranging from 3-9 heads are ranked second. The next class, the
10-49 head, holds the third, but low, 1-2%. And the other classes comprise less
than 0.1% of all holdings. Thus, holdings of over 50 heads are about 400 in 2016,
40% less than in the previous survey period (2013), when about 700 holdings of
this size were registered.

Although the total number of pig holdings is reduced considerably, the only
breed in which household increases are recorded is sub-intensity (1-2 heads),
which, if in 2010, had a share of 80%, in 2016, it holds almost 87%.

This situation is not an encouraging factor for the competitiveness of the pig
meat market, but the following figure will show the structure of the pigs kept by
these farms according to the size classes.
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Figure 6. Structure of pig herds according to the size of the holding, Romania, 2010-2016
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As the total actual animal indicator has already been analysed, and a decreasing
trend has been determined, it is obvious that the total flock is decreasing too
in this situation shown in Figure 7. However, it can be observed, considering
their distribution by size classes, that this sector is divided into two branches
respectively that of the small size classes (1-2 and 3-9 heads) and the second
branch, respectively in the class of the largest size of over 1000 heads per holding.
Thus, over 80% of holdings account for about 32-34% of livestock. The largest
share of livestock according to the size of the breeding was in each period at
holdings of over 1000 heads (between 34% and 45%). Therefore, the 400 holdings
of over 50 heads of pigs hold almost as many animals (45%) as the other 1283100
farms up to 50 heads.

This encourages competitiveness in the pork sector in the sense that on the one
hand there are subsistence and semi-subsistence farms that produce for self-
consumption, and on the other hand there are large intensive farms that produce
mass for the rest of the population. Competitiveness in this sector may also be
encouraged by the fact that, although the national herd is reduced from one period
to the next, the number from large commercial farms increases from 33.5% to
43% and then to 45%.

A similar analysis will be carried out for the poultry sector in order to

determine the extensive or intensive nature of this sector and the level of
competitiveness of holdings on the market.
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Figure 7. Structure of poultry holdings by size class, Romania, 2010-2016
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According to the data taken from the agricultural census and the agricultural
survey, there is a decrease in the total number of poultry holdings in Romania. In
2010, there were 2.66 million farms, decreasing in 2013 to 2.62 million (1.39%),
and in 2016 there were about 2.45 million poultry farms with 6.78% more fewer
than in 2013.

Regarding the distribution of farms of the size class of these, an overwhelming
share of over 99.6% of the holdings is in the size of 1-99 birds, and the rest of 0.3-
0.4% of the farms places in the class of 100-499 head. Otherwise, by calculating
holdings holding over 500 birds, there are 287 holdings out of 2.45 million in
2016, that is, about 0.012%. The majority of the Romanian poultry exploits are of
small size, even the size of a household.

However, in order to determine the competitive nature of this branch of animal

breeding, we will also analyse and structure the number of birds depending on
the size class, especially for the 287 larger holdings.
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Figure 8. Structure of poultry flocks according to the size of the holding,
Romania, 2010-2016
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As anticipated, the structure of poultry flocks according to the size of the breeding is
slightly similar to that of the pig sector in the sense that there is a division of flocks,
namely those in the size class 1-99 heads that hold weights between 58% and 60%,
but there are also those in the large holdings of over 100 thousand heads, which
account for 33-35%. It can be mentioned that, although the share of the lowest-
class holdings has slightly increased, the share of the flocks has decreased by about
3 percentage points and the situation of large holdings is opposite to that presented.
As a result of these data, we can say that both the pig and the poultry sector are
divided into: small (semi-subsistence) farms with 55% of the pig population and
60% of the birds, and at the opposite pole there are large holdings (few in number),
but holding the other share of livestock, namely 45% for pigs and 35% for poultry.

In order to determine the system of growth practiced for the two livestock sectors

(pigs and poultry), the average size of a breeding farm was determined, according
to the size class.
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Table 1. Analysis of the evolution of the average size of pig and poultry
holdings, Romania, 2010-2016

SWINE POULTRY
Size 2010 2013 2016 Size 2010 2013 2016
classes classes
12 13 13 13 1-99 17.8 17.7 183
39 4.1 4.0 4.1 100-499 135.9 131.5 131.5
10-49 15.5 15.3 14.8 500-999 628.1 689.7 644.5
50-99 62.7 64.3 66.3 1k-2.9)k | 15979 1857.3 1831.0
100-199 | 1253 | 1143 | 1203 | 3k4.9k | 3770.1 3811.1 3918.8
200-399 | 277.6 | 2444 | 2852 | 5k-9.9)k | 71053 6841.6 7076.0
400999 | 6672 | 6995 | 685.0 10('9‘;?(9' 263883 | 230785 | 242743
50K-99.
=>1000 | 122102 | 11818.4 | 13874.9 s 69852.4 | 670259 | 71482.6
AVRG. 33 33 32 =>100K | 314124.1 | 375843.9 | 405827.6
AVRG. 29.6 29.1 316

Source: author s calculations

For the pig sector it can be seen that the average size of a small holding (up
to 50 pigs) does not suffer significant changes, especially for the first two size
classes, where the average size of a holding remains the same. However, there are
differences favourable or unfavourable to holdings of higher grades. In most cases
(except for the 100-199 class), it can be noticed that the average size of a large farm
is increasing in 2016 as compared to 2010. On average, at national level, given
that small farms have the highest weights, the national average size of holdings
decreases by 0.1 animals per holding, reaching 3.2 heads per farm. Similarly, the
poultry sector is also positioned, meaning that for the first two classes, the size of
holdings is similar in each period, and holdings over 500 heads record changes
in the average size. For most size classes, the size of larger farms increases with
a higher rate. The most significant increase is recorded in the last, and the highest
class, the over 100 thousand heads, for which the average size in 2016 was 406
thousand birds for one farm, higher than in 2010 with 29.2%. And the country’s
average size has risen by 2 more birds than in the first year under review.

In order to determine the commercial character of these holdings, Tables 2
and 3 will also analyse their legal status in terms of both their number and the

number of animals.
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Table 2. Analysis of the evolution of pig holdings and herds by legal status,
Romania, 2010-2016

SWINE 2010 2013 2016 2013/2010 2016/2013
Total Holdings 1649478 1283280 1283584 -22.20% 0.02%
Without legal personality 1648558 1282527 1283083 -22.20% 0.04%
With legal personality 920 753 501 -18.15% -33.47%
Competitive holdings 247 221 185 -10.53% -16.29%
Livestock

Total 5387440 | 4234549 | 4142785 -21.40% -2.17%
Without legal personality 3554025 | 2384662 | 2277560 -32.90% -4.49%
With legal personality 1833415 1849887 1865225 0.90% 0.83%
Competitive holdings 1821616 1838791 1860849 0.94% 1.20%

Source: authors calculations based on GAC 2010; SSA 2013, 2016

As mentioned above, the number of pig holdings is decreasing and holdings with
no legal personality tend to maintain the same trend, even the same percentage
(because they account for more than 80% of the total). Analysing holdings with
legal personality, there is also a tendency for decreasing, even successive and
accentuated. The holdings named in this paper are competitive depending on
those with legal personality, of which the ones that cannot be of a commercial
character have been lowered; and they register a decreasing trend of their number,
but lower (half) than the previous category.

By analysing the herds by the status of the holdings, surprising situations may
arise. Thus, on a general level the flocks maintain the trend of the number of
holdings, in addition to the percentage. The number of non-statutory holdings
declines at a faster pace, and surprisingly, even if holdings with legal personality
are fewer, they hold a larger number of animals, and those who are truly
competitive are even higher in numbers. This is evidenced by the increase in
the average size of strong market holdings, which has been previously analysed
in Table 1.

The number of poultry holdings in general decreases in 2013 and 2016, and with
the same percentage decreases the number of holdings without legal personality,
a phenomenon explained by the fact that this category accounts for over 99.5%
of total holdings. Also, the trend (decline) is maintained for holdings with legal
personality, even at a faster pace. However, even if in 2013 the competitive
holdings decrease the most, in 2016 they are recovering by an 8.29% increase
over that period, which shows an increase in competitiveness on this market.
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Table 3. Analysis of the evolution of poultry holdings and herds according to
the legal status, Romania, 2010-2016

POULTRY 2010 2013 2016 2013/2010 | 2016/2013
Total Holdings 2660387 2623311 2445555 -1.39% -6.78%
Without legal personality 2659327 2622377 2444751 -1.39% -6.77%
With legal personality 1060 934 804 -11.89% -13.92%
Competitive holdings 243 205 222 -15.64% 8.29%
Livestock
Total 78866755 | 76301194 | 77195179 -3.25% 1.17%
Without legal personality 48593569 | 47377013 | 45595273 -2.50% -3.76%
With legal personality 30273186 | 28924181 | 31599906 -4.46% 9.25%
Competitive holdings 30226995 | 28794588 | 31568848 -4.74% 9.63%

Source: authors calculations based on GAC 2010; SSA 2013, 2016

Regarding poultry flocks, they decrease in the first phase, but return with an
increase of 1.17% compared to 2013. The number of birds in holdings without
legal personality is constantly decreasing. On the other hand, the holdings with
legal personality and the competitive ones (which belong to the previous category,
but with some exceptions) tend to be similar to the number of competitive holdings.
Thus, if in 2013, the number of poultry in these farms decreased by 4.5-4.7%, in
2016 it grew by 9.3-9.6%, as compared to the previous period. Therefore, both
for the pig sector and the poultry sector, even if commercial holdings, defined
as competitive, have diminished from the market, they managed, on average,
more animals than the previous period, which still establishes the evolution of
competitiveness on the meat market. According to the economic theory, this
increase in competitiveness should have an effect on the price of these products.

Figure 9. Analysis of the evolution of the price of pork and poultry meat, live,
Romania, 2010-2017
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Although the competitiveness on the market of these two agri-food products is
increasing, this price is generally increasing. For pork, live, an average price of
5.6 lei per kilogram is recorded, it recorded an annual average growth of 3.3%.
For poultry meat, the trend is similar to that of pork, respectively growing, with an
average annual growth rate of 2.6%, with an average price for the entire period of
3.8 lei per kilogram. The price may have this trend for at least two reasons, namely
the level of inflation, or the level of market demand. In order to determine this
second aspect, the level and evolution of consumption of pork and poultry will be
analysed in Figure 10.

Figure 10. Analysis of the evolution of consumption of pork and poultry meat,
Romania, 2010-2016
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According to the National Institute of Statistics, the consumption of pork is the
highest in Romania, averaging 30.8 kilograms per inhabitant, for the analysed
period. It can be seen that the trend of this indicator is slightly decreasing, with
an average annual rate of -0.2%. Thus, it is not claimed that this demand is
increasing in order to be justified and the increasing price, but on the other hand if
we extrapolate to the population of Romania, we find that there is an average total
consumption for this period of 615.8 thousand tons of meat, which far exceeds
domestic production, so this situation can justify the price increase.

Concerning the consumption of poultry meat, this is in the second place in the
Romanians’ preferences, with an increasing consumption in this period, which
reached in 2016 to over 24 kilos per capita. This increase in consumption can
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put pressure on the price of poultry meat that has seen increases as seen in Figure
10. Relative to the whole population, the total average consumption of poultry
meat amounts to 395.3 thousand tons, which is, in theory, covered by domestic
production, but this can also interfere with foreign trade which affects the internal
availability of poultry.

Table 4. Analysis of foreign trade with pork and poultry meat, Romania, 2010-2017

SWINE Meat

TONNES | 2010 2011 2012 2013 2014 2015 2016 2017
IMPORT | 198914 | 157696 | 156454 | 150118 | 163559 | 188689 | 196966 | 232387
EXPORT | 3875 5685 18337 | 14540 | 17909 | 17890 | 29422 | 32604
Bzﬁie -195039 | -152011 | -138117 | -135578 | -145650 | -170799 | -167544 | -199783

POULTRY Meat

TONNES | 2010 2011 2012 2013 2014 2015 2016 2017
IMPORT | 93528 | 90584 | 111046 | 96063 | 119009 | 124479 | 136563 | 142049

EXPORT 58580 75114 78447 69566 59044 66282 64621 59406

Trade
Balance

-34948 -15470 -32599 -26497 -59965 -58197 -71942 -82643

Source: own processing based on ITC

As is normal, given that domestic production of pork does not cover consumption
needs, the volume of meat imports is much higher than that of exports. On average,
imported pork increased annually by 2.25%, reaching a volume in 2017 of 232.4
thousand tons. Although demand is not covered by domestic production, the
volume of pork exports has increased considerably, which may be an argument
to increase competitiveness in this market; thus, on average, the annual growth
rate was 35.5%, during the period 2010-2017 the export registered an increase
of about 8.5 times, from 3.8 thousand tons to 32.6 thousand tons. However, it is
obvious that the trade balance of this species is deficient, with an average deficit
of 163 thousand tons on average over the whole period.

Although demand in the poultry meat market is covered by domestic production,
there is a high import volume exceeding the export volume. Thus, on average,
during the period 2010-2017, about 114 thousand tons are imported per year
and about 66.4 thousand tons of exports are exported annually, thus there is a
trade deficit of 47.8 thousand tons. A reason for this situation can be found in the
consumer’s sphere, which may prefer other bird species than the most common
in Romanian farms. And the second reason may be the average import price that
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may be lower than the domestic price, because the level of intensity of this sector
is low.

In order to determine the balance between import value and export value, the
Grubel-Lloyd index, as shown in Table 5, was determined.

Table 5. Determination of the Grubel-Lloyd index for trade in pork and
poultry meat, Romania, 2010-2017

Grubel-Lloyd Index 2010 2011 2012 2013 2014 2015 2016 2017

Swine 0.9921 0.9942 | 0.9952 | 0.9948 | 0.9947 | 0.9943 | 0.9941 0.9920
Poultry 0.9989 | 0.9990 | 0.9989 | 0.9996 | 0.9994 | 0.9997 | 0.9988 | 0.9988

Source: author s calculations

As can be seen in Table 5 for pork, the Grubel-Lloyd index varies between
0.992 and 0.995, so it can be interpreted that the import value is in balance
with that of the export. For the poultry meat sector, it can be seen that the value
of this index 1is closer to 1, varies between 0.9988 and 0.999, so the balance
between the two values of the trade balance is closer.

Conclusions

In the present paper we wanted to analyse the competitiveness of the pig and
poultry market, especially from the point of view of the new entrants, respectively
from the commercial farms perspective.

Following the analysis of the evolution of livestock and their productions, similar
situations can be observed for the two livestock breeds, so we can conclude that
both pig and poultry flocks are reduced, given that the rural population is aging,
and the young migrates, as well as the fact that the level of accessibility to these
commodities is higher in recent times. Although the herds are reduced, the live
weight of the animals given for slaughter increases, which is somewhat normal,
if we correlate it with the reduction of the flocks, but not all were destined for
slaughter, so it can be considered that there is an increase in farm output take the
animals to the slaughterhouse.

Again, a similarity can be found between the two sectors, thus analysing the
structure of farms and livestock distributed according to the size class of farms,
although most farms (80% pigs and 99% poultry) are included in the smallest
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category, they contribute with 35% and 55%, respectively, of total. The other
half of the herds are supported in the market by large industrial holdings, which
are fewer (less than 1% in weight). Thus, it can be appreciated that both the
pork and poultry sectors are divided into semi-subsistence farms and competitive
commercial holdings.

The increase in the above-mentioned meat production can be confirmed by
the fact that the average size of a small farm remains constant and the average
dimension of the commercial farms increases significantly.

Analysing from the point of view of the legal status of the farms, it is noted
that the competitive ones are reduced in number, but they increase their
efficiency from one period to the next, so even if this growth is an extensive
one, it can still be considered a development of competitiveness on these two
agro-food markets.

By this expansion of competitiveness, the price level was expected to decrease,
but this did not happen, but on the contrary, and this was due to the level of
consumption, namely for pigis high, the demand exceeds the domestic production,
and for the bird, even if it does not exceed the demand, it puts pressure on price
getting bigger.

In the end, imports of pork are needed to support consumption levels and that
of poultry is attributable to diversified demand and to the average import price
which is more competitive than that practiced at the level of the domestic market.

Both the pork and the meat sector have a competitive advantage on the market in
terms of farms, even if they are extensive. Considering the large share of family
type farms, one can conclude that there is “space” to further develop medium-
sized farms, thereby increasing competitiveness also in this sector.
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TECHNOLOGY PRODUCTION BEANS AND GARDEN PEA ON
THE PRINCIPLES OF ECOLOGICAL PRODUCTION

Gordana Dozet!, Gorica Cvijanovié®

Abstract

The last three decades have been a growing need for food that has high nutritional
value without the risk of possible contamination of soil and water with excess ni-

trate ions from the production process. The advantage is given to the production of
field crops and vegetable plants species from the family of legumes. Leguminoses

have the ability to provide up to 70% of their nitrogen needs in the process of bio-

logical nitrogen fixation. The study of the case - experimental field experiment with

beans and garden peas during 2016-2017 analyzed the influence of varieties and
permitted fertilizers in cultivation according to the principles of ecological pro-

duction. Variation analysis was used for data processing, and the least significant
differences were tested with the LSD test. Tours were set up by split-plot design.

The aim was to determine the interaction of different genotypes of varieties of both

plant species with different organic fertilizers in different agroecological condi-

tions. The beans were more suitable for 2016, while the garden peas in 2017. The
highest yield was achieved in the bean with the use of Guanita, and in the garden

pea the combination of Guanito + Nitragin + EM active.

Key words: garden pea, ecological production, sustainability, beans
Introduction

Primary agricultural production takes place in objective technological and natural

conditions. The main objective of this production is to satisfy the needs of the

population to export products, neglecting the relationship with the environment.

The consequences of the negative impact of agriculture on the pollution of all
resources vital to the survival of humanity are global. This has led many coun-
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tries in the last decades of the 20" century to greatly introduce programs and
actions in the field of protection, renewal and improvement of the environment.
It can be said that today’s modern industrial agriculture contributes significantly
to climate change releasing large amounts of gases that cause the greenhouse
effect. According to the International Panel on Climate Change, about a quarter
of greenhouse gases are caused by agricultural production. According to the
International Association of environmental activists Greenpeace says that if the
trend of agricultural production remains as it is now, in the coming decades to
produce 52% of global greenhouse gas emissions, 70% of which comes from
the sector of production of meat and milk. Also, excessive use of fertilizers
poses environmental risks (excess nitrate in underground and surface flows).
The European Community has adopted a number of directives in the field of
environmental protection on residues from agriculture. Since the content of
nitrate in water in some areas of the EU Member States is on the rise and al-
ready high enough to be comparable to the limit values set in Council Directive
75/440/EECU, the EU has adopted a directive binding on all Member States
and referring to protection against pollution caused by nitrates from agricultural
sources (91/676/EEC) (Council Directive of 12 December 1991 concerning the
protection of water against pollution caused by nitrates from agricultural sourc-
es). Bertlin et al. (1992) observed the destructiveness that agriculture caused in
water and soil.

The consequences that arise should be removed by applying measures in the
technology of primary plant production to meet the food needs with the im-
provement of the environment and a good economic effect.

In addition to changes in the production system, soil cultivation is essential to
introduce organic sources of nutrients for plants. According to Aubert (1981)
fertilization, tillage and crop rotation are the three pillars of ecological agri-
culture. The introduction of legumes (field and vegetable) in the production
system ensures the maintenance of quality, hygiene and health of the land. The
advantage of cultivation of legumes is that they have a specificity of a symbiotic
relationship with useful groups of microorganisms.

In today’s conditions of production, it is necessary to apply different models
of production, production management strategy, and the inclusion of many
natural resources and organisms. Within the new technologies, different
groups of microorganisms isolated from natural habitats can be included, and
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which can be applied to the seed, to the soil or to the foliar through the leaf
(Cvijanovi¢ et al., 2007; 2015).

Among the microorganisms - active biofertilizers, it is particularly important group
of symbiotic nitrogen fixers and microorganisms living in association with plants.
In this process, microorganisms fix inert atmospheric nitrogen by translating it into
forms that are available for plant nutrition. Since these microorganisms that devel-
op and live in soil associated with the root of plants with their activity stimulatively
influence the development and yield of plants with products of their metabolic
activity (hormones, vitamins, auxins, gyberellins), (Cvijanovi¢, Dozet, 2017).

Significance and sustainability of breeding beans and peas according
to ecological principles

Among the leguminous vegetable plant species that are important for the crop
production in vegetable production, beans are of great importance (Phaseolus
vulgaris L.) and peas (Pisum sativum). Both plant species have the ability to live
in symbiosis with nodule bacteria and that up to 70% of its nitrogen needs from
this relationship, which reduces the significant use of fertilizer in production.
During the year, depending on the ecological conditions, the legumes in the com-
munity with the rhizobacteria fix up to 400 kgN.ha' (Wani et al., 1994). As a re-
sult, to nitrogen fixation in the course of growth and development of leguminous
plants, the proportion of fixed nitrogen in the yield amounts to 10-95% or 20-400
kgN.ha'! per year.

The effective nitrogen fixation between soil bacteria fam. Rhizobiaceae and legu-
minous plants (fam. Fabaceae) provide about 50% of the total amount of nitrogen
that is fixed on Earth (MiloSevi¢, Jarak, 2005). Biological nitrogen fixation has
only ecological and economic importance, as it can be used as a supplement or
replacement of mineral fertilizers (Graham, 2004). Of the total amount of bound
nitrogen in this way it is estimated that 25-30% remain in the ground which affects
the growth of organic matter in soil and the best distribution of nitrogen for the
next crop (Cvijanovic et. al., 2013). Modern agricultural practices and technolo-
gies are largely concerned with the phenomenon of azotofixation and its frequent
use, as well as the importation of other types of ecological microorganisms. The
goal of organic production is its “biologization” (Pukic et al., 2007; Best, 2010).
In this respect, the use of other types of effective mikoorganisms is particularly
desirable given that microorganisms are the key and most important factor in the
formation and maintenance of equilibrium in ecosystems (Parr et al., 1992).
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Beans and peas are very important as functional food because they are rich in sub-
stances important for the preservation of human health. Grains of beans by chemi-
cal composition contain essential biological substances: proteins (26 %), carbohy-
drates (52 %), fats (2.1 %), then all essential amino acids, lecithin, potassium, etc.
Pods of bean are rich in pectin, and thanks to a good combination of fiber and folic
acid have a number of advantages in maintaining human health. Regular dry beans
are the most important food product for direct consumption in the world (Jones et
al., 1999). In the structure of total consumption in Serbia, beans participate with
4.3 %. Consumption of beans in Serbia per capita is 2.6 kg, although in central
Serbia it is larger (5.7 kg) than in Vojvodina (4.3 kg). Consumption of beans in the
world is lower (2.4 kg), while in Europe it is only 0.7 kg (Vlahovi¢ et al., 2010).
As a culture with a long tradition of growing beans previously cultivated mostly as
intercrop in maize. By changing the mode of cultivation of maize, due to the intro-
duction in the production of hybrids that required a denser set of old varieties dis-
appeared this possibility. Increasing the area under the main crop beans, changed
the cultural practices and varieties (LeSi¢ et al., 1981). The production of beans
1s most often without irrigation, especially for beans in clean crops and with little
mechanized operations (Vasi¢ et al., 2003; Todorovi¢ et al., 2003; Cota, Elezovi¢,
2005; Bosnjak, Vasi¢, 2006; Todorovic¢ et al., 2008). In the production of beans are
frequent errors in agrotechnology (Vasi¢, 2003) affecting yield.

In the last ten years (2006 - 2015), a linear increase in the area has been recorded
worldwide (R?= 0.3756) and yield (R*= 0.6963)*, and in Serbia the reduction of
areas (R?=0.7375) and yield (R*= 0.23)*. Consumption of beans in Serbia is much
higher than production. Market demands are much higher, especially produced
according to ecological principles of cultivation (Hendrik et al., 1998) in relation
to total production, so that beans are imported from various countries.

The total area in the certification process (counting the organic status of parcels
and parcels in the conversion period) is 7998 ha in Serbia, without meadows and
pastures. In 2014, vegetables accounted for only 2 % of all plant species that were
subject to certification. The production of beans according to ecological principles
(organic production) has a tendency to increase the area. In 2015, 15.64 ha of
beans were sown in organic production, which is 10.71 % more than in 2014°.

3 http://www.fao.org/faostat/en/#data/QC
4 http://webrzs.stat.gov.rs/

5 www.dnrl.minpolj.gov.rs/aktuelnosti/obuka-sept2013.html
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Pea is a one-year-old plant from the family of legumes, and as a vegetable cul-
ture belongs to grain legumes (Gvozdenovi¢ et al., 2007). In addition to soybeans,
beans and beans, peas are considered the most nutritious vegetables. In diet, his
pods and green beans are used, and when ripe grains are maturing, they exceed the
beans by their nutritional value. n green seed, there are easily digestible proteins,
starch, sugar, vitamin A, B and C, as well as mineral substances of iron, potassium,
sodium, calcium and magnesium. Due to its importance in preserving the biolog-
ical activity of the soil for the last three decades, it is preferable to pea in relation
to soy, so the area and yields are increasing from year to year (Kolak et al., 1996).
The price of produced and processed beans by freezing, according to ecological
principles is 107.5% higher (249.0 RSD) than in conventional (120.0 RSD), which
are additional reasons for the organic green pea production®’. Besides the price,
consumation of organically produced products with an adequate label are also an
imperative (Konstantinos, 2002; Thogersen, 2010).

In Serbia, there are no data on the areas under the ecological production of the
garden garden peas.

Materials and methods in the realized experiment with beans
and garden peas

In the experimental stady bean and garden pea in the open field, were used two
varieties of beans - Zlatko and Maksa and garden pea - Tami§ and Kelvedon, from
the Institute of Field and Vegetable Crops in Novi Sad. Varieties of beans have a
determinative type of tree growth. Tamis is a early, and Kelvedon is late in culti-
vation along the length of the vegetation. The seed was not treated with pesticides.

In the experiment, in an open field is applied pelleted organic fertilizer (Guanito),
microbiological fertilizer with effective micro-organisms EM-aktiv and NS Ni-
tragin for beans and peas. Guanito and EM-Aktiv are on the official list of allowed
substances for use in organic production.®

Guanito is a pelleted organic fertilizer with the formulation of nutrients N:P:K
6:15:3+10 Ca+2 Mg.

6  www.agromedia.rs/tagcloud/cene%20organskih%20proizvoda

7  www.navidiku.rs/firme/organska-hrana/grasak-smrznuti-350g
8 www.dnrl.minpolj.gov.rs/download/organska/2018/5%20Inputi%20u%20organ-

sko0j%20proizvodnji/Lista%20Sredstava%20za%?20ishranu%20bilja%?20i%200opleme-
njivaci%?20zemljista%20za%20organsku%20proizvodnju.pdf
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EM active is a concentrate in a liquid state, in which more than 80 strains of the
main anabiotics organisms that are naturally found in the soil are grown. The prod-
uct does not contain genetically modified micro-organisms already strong com-
munity of aerobic and anaerobic microorganisms. Both regardless of the different
forms of life, they live in one environment in the active food exchange mode, in
such a way that the products of the metabolism of one group represent food to the
other group, whereby the accumulation of positive traits of united microorganisms
occurs. One of the most perspective directions of production development in the
agrarian sector of the XXI century is the application of effective microorganisms
(EM). The founder of EM technology is Japanese professor, microbiologist Ter-
uo Higa. The scientist in 1988, managed to create a super complicated complex
of beneficial bacteria, which he called the effective microorganisms (EM), from
which the name - EM - technology. Origin from Japan, EM - technology is now
recognized in many countries of the world and it is part of national policy.

The study was conducted during 2016 and 2017 at the experimental plot of the
Faculty of Biofarming in Backa Topola. The experiment were set according to the
design of the split plot, in four repetitions, where large parcels were varieties, as
the first investigated factor, and subplots were variants with the use of Guanita, NS
Nitragin, EM agents and combinations of all three fertilizers, including a control
variant.

Seed sowing was carried out in four rows in the basic plots. The length of the rows
was five meters in both vegetable crops with spacing between rows of 50 cm in
beans, while in the garden pea 22 cm. The space in the order was 4-5 cm. In this
way, the size of the basic platter in the bean was 10 m? while the garden pea was
4.4 m?. There was a distance of 1 m between the repetitions, as well as around the
entire essay. Size of the whole experiment with bean was 550 m?, and the garden
pea was 270 m’.

In the control variant, there was no treatment. Guanito is entered on the sowing
depth of 5 cm and in beans 500 g, and of the garden pea 220 g, thereby to ensure
the 30 kg.ha'! of pure nitrogen that is required the plants in the early stages of de-
velopment, while the plants do not create bacterial root nodules, after which they
are supplied with atmospheric nitrogen in their growth and development. Nitragin
is applied to the seed immediately prior to sowing. Em active was applied foli-
arly for 15 days of planting and at the beginning of flowering of beans and peas.
According to the basic parcel in a single treatment, in beans is applied by foliar
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application 6 ml of EM active diluted with 15 liters of water and 3 ml of pea with
15 liters of water. The foliar treatment was performed from the tergal sprayer.

The aim was to determine the sustainability of the breeding of beans and garden
peas without irrigation, using the allowed inputs in cultivation technology accord-
ing to the principles of organic production, analyzing agroecological conditions
and yield.

Soil and agroecological conditions at the time of production of beans and
garden peas

Table 1. Basic agrochemical analysis of the soil

pH pH Humus o PO, K,0
Depth | o) HO | inKCl CaCo, @) | N mgf100g) (mg/100g)
0-30 cm 8.12 7.58 11.74 236 0.14 38.25 39.40

The basic agrochemical analysis of the soil was done in the accredited laboratory
of the Agricultural Expert Service of Backa Topola from Backa Topola.

Table 2. Weather conditions in the production of beans and garden peas

Average air temperature °C Sum of precipitation (mm.1?)
Month Multi year Multi year
2016 2017 average 2016 2017 average
(1962-2016) (1962-2016)
March 7.8 10.0 6.3 24,8 37.8 36,3
April 14.1 11.6 11.8 17.2 43.6 441
May 17.1 18.0 17.2 312 46.6 654
June 222 23.6 20.5 66.4 36.0 69.4
July 239 24.6 222 26.6 42.6 61.6
August 21.7 28.0 21.6 61.8 21.8 53.6
;V;mge/ Sum green 13.0 132 118 48.4 128 109.5
Average/ Sum beans 84.9 23.6 20.4 186 147 250.0

Based on the soil classification according to the pH value (according to Thun),
the soil on which the experiment was conducted is considered to be in poor al-
kaline soil, according to the content of CaCO in high carbonate, as it contains >
10.1% CaCO, (Table 1). The same table shows the value of the humus content
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of 2.36%, and on that basis (according to Gracanin), it is classified as low hu-
mic, while according to the security in the alkaline phosphorus and potassium
(Manojlovi¢ et al., 1988) with 38.25 mg P O, and 39.40 mg K O per VIOO g
of soil in high security with phosphorus and potassium. According to Skori¢
(1986) based on the content of nitrogen, the soil is considered to be mediumly
provided by the mentioned macroelement.

Beans during the vegetation period 2017 (23.6 °C), has a higher temperature of
2.4 °C as compared to 2016 (21.2 °C). Otherwise, in each month of the vegetation
period the mean air temperature was higher compared to the perennial average
(Table 2). In 2016, there was more precipitation compared to 2017, by 164.5 %,
although this was less than the annual average by 16.9 %. This contributed to the
fact that weather conditions in 2016 were more favorable for the production of
beans under irrigation conditions.

In the vegetation period of the garden pea during the two-year experiment, the
average temperature was (13.0 and 13.2 °C) somewhat higher than the perennial
average (11.8 °C), while the precipitation was very significant in 2017 (128 mm.I
%) compared to the perennial average (109.5 mm.I?), (Table 2). Based on the above,
the 2017 vegetative year was more favorable for the production of garden peas
compared to 2016.

The average yield of beans cultivated according to the principles of organic pro-
duction for both research years was 2711 kg.ha'!, while in 2016, which was more
convenient for cultivation beans without irrigation, the yield of 3389 kg.ha! was
measured in 2016 while in 2017 it was measured 2034 kg.ha! (Table 3). That was
more by 66.7% in 2016, compared to 2017.

The average yield of beans in the examined agroecological area is low and ranges
from 1-1.5 tha'. In this study the average yield was 2.7 tha'!, which is higher
compared to the average yield of beans in R. Serbia. Newly formed varieties of
beans have potential for 3-4 t.ha' yields. So for the results we can say that they are
genotypically conditioned for higher yield. Similar results have come from Vasi¢
et al. (2007), Bumi¢ (2014), Dozet et al. (2015).

The influence of the variety (genotype) was very significantly large because of the
variety Zlatko in both years recorded a higher yield (3559 kg.ha'and 2136 kg.ha'!)
compared to the variety Maksa (3218 kg.ha'! and 1932 kg.ha'). Variety Zlatko

304



achieved in 2016 a higher yield of 10.6% and in 2017 to 8.87% in comparison with
the variety Max. That the genotype has a very important role in yield, but also the
adaptability to agroecological conditions highlights Salva al-Bashir (2015)

Table 3. Influence of variety and fertilizers on the yield bean (t.ha™)

ili Variety (A
Year Fertilizer (B) ty (A) <B
Maksa Zlatko
Control 2950 3367 3159
Guanito 3565 3967 3766
2016 Nitragin 3120 3450 3285
EM active 3183 3480 3332
G+N+EM active 3270 3533 3402
XA 3218 3559 3389
Control 1779 2020 1900
Guanito 2139 2380 2260
017 Nitragin 1872 2070 1971
EM active 1910 2088 1999
G+N+EM active 1962 2120 2041
XA 1932 2136 2034
Average 2016-2017 2711
Factor
Year LSD
A B AxB BxA
1% 271 598 931 657
2016
5% 201 481 592 401
1% 203 350 347 295
2017
5% 175 275 277 201

The applied fertilizers were statistically significant for the yield of beans in both
very different years from the aspect of temperature and precipitation in the vege-
tation period of beans. The lowest yield was recorded in the control variant (3159
kgha' i 1900 kg.ha'), while the highest was in the variant with the application
of organic pelleted fertilizer Guanito (3766 kg.ha' i 2260 kg.ha™'). This is in line
with the conclusions they make Abbas et al. (2011). They found that the chicken
dresser applied at different levels in three consecutive seasons showed a positive
yield effect compared with the control variant and the variant of the application of
mineral fertilizers.
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The interactions of AxB and BxA were significant because within the same va-
riety there were significant differences from the variant with the application of
treatment versus control in both years. In the control and applied fertilization
variants, a very significant difference was noted with the use of Guanito in com-
parison with control, and in the variant with the use of EM agents, a significantly
higher yield than control was achieved. Other differences were not at the level of
statistical significance.

Table 4. Influence of variety and fertilizers on the yield of garden pea (t.ha')

. Variety (A) _
Year Fertilizer (B) - X B
Tamis Kelvedon
Control 9.8 11.2 10.5
Guanito 114 12.8 12.1
Nitragin 10.5 13.7 12.1
2016 :
EM active 11.6 14.2 12.9
G+N+EM active 12.1 14.8 13.5
X A 11.1 133 12.2
Control 11.0 11.9 11.5
Guanito 12.3 13.2 12.8
Nitragin 12.0 142 13.1
2017 -
EM aktiv 12.6 15.1 13.9
G+N+EM active 13.0 15.8 14.4
XA 11.0 14.0 13.1
Average 2016-2017 133
Factor
Year LSD
A B AxB BxA
1% 1.7 1.4 1.9 2.1
2016
5% 14 1.1 1.5 1.2
1% 1.9 3.1 23 2.6
2017
5% 1.5 2.1 1.9 14

Average yield of garden pea in both years of testing was 13.3 t.ha-1, while in 2016
itwas 12.2 tha'!, and in 2017 it was 13.1 t.ha! (Table 4). The influence of weather
conditions during the vegetation period of peas was determined by other authors
(Kalev, Narits, 2004; Narits, 2008; Kotlarz et al., 2011).
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In 2016, a significantly higher yield with the Zlatko variety (19.8 %) was achieved,
and in 2017, 27.3 % in relation to the Maksa variety. Differences between varieties
are genetically conditioned. Also, the Kelvedon variety has a longer vegetation
compared to the Tami$ variety, and has formed a large number of pods and grains
per plant. Therefore, the measured yield was higher. In the research Dozet et al.
(2011) make the same conclusions. Similar results are cited, Sureja and Sharma
(2000), as well as Olle et al. (2015).

The effect of fertilization was statistically significant in relation to control. The
best effect in both years of testing was achieved with the combined application
of pelleted organic fertilizer Guanito, EM and Nitagin. Each of the variants of
applied fertilizers contributed to increasing the yield of garden peas compared to
control. Similar results in the use of fertilizers allowed in organic production state
Dozet et al. (2018).

Conclusion

Weather conditions in the vegetation period of the research years were such
that 2016 was more suitable for the production of beans than in 2017. For the
production of garden peas, it was more favorable in 2017 due to the higher rain-
fall in the vegetation period compared to 2016 at the location of Backa Topola.

In both years Zlatko varieties evinced greater adaptability in irrigation conditions
and achieved higher yield compared to the Makasa variety. In the case of peas, the
late variety Kelvedon also had more yields in both years compared to the early
varieties of Tamis.

The applied fertilizers influenced statistically significant yields on beans and gar-
den peas in both very different years. For beans, the highest yield was achieved
with the use of Guanita, and in the garden pea in combination Guanito + Nitragin
+ EM active.

With properly selected cultivation technology, including a calculating approach, it
1s necessary to select the cultivation of legumes with the inputs allowed in organic

production and achieve satisfactory yield.

The impact of climate change on the behavior of cultivated plants in the initial
stages of growth and the development of grain yield is of great importance for
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determining the most suitable production period so that the vegetation period is
adjusted to the new conditions and that the production would be in the months with
the lowest moisture deficit. It is recommended that there should be an irrigation
system in order to be able to intervene depending on the weather conditions in
the vegetation period of beans and garden peas. Sustainable production of beans
and garden peas according to the principles of organic production in conditions
of increased average air temperature and lack of precipitation in order to increase
yields is possible.

Understanding agroecosystems is crucial for determining effective farming sys-
tems. Agronomic and ecological performance, biodynamic and agricultural sys-
tems are the future in the production of health-safe food that is produced by
cultivation technology according to the principles of organic production. This
affects the protection of water, the environment, the environment and humanity.

The ecological production of beans and garden peas with economic benefits 1s
economically justified. Products from primary agricultural production must be ad-
equately labeled in accordance with the Law on organic production.
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ENVIRONMENTAL KNOWLEDGE OF FARMERS IN VOJVODINA!
Jelena Karapandzin’, Vesna Rodié’

Abstrakt

Environmental knowledge is an important component of environmental aware-
ness. It is a precondition for the change of individuals’ behavior towards environ-
mental friendly practices. Therefore, for a sustainable agricultural development,
it is important to measure farmers’ environmental knowledge. In this research,
the objective environmental knowledge of farmers in Vojvodina province has been
measured. The obtained results show that farmers have knowledge of the environ-
mental problems that humankind faces nowadays, but their knowledge of possible
solutions is insufficient. Farmers with a higher level of education have better en-
vironmental knowledge, which is a proof of the importance of education for the
development of environmental awareness. Also, higher environmental knowledge
is shown by farmers who use computers and those who in the past have changed
their behavior due to environmental concerns. Since environmental knowledge
influences the adoption of sustainable behavior patterns, it is necessary to direct
efforts to better education of farmers on environmental issues.

Key words: environmental knowledge, farmers, sustainable agriculture, Vojvodina.
Introduction

Literature offers numerous definitions and different classifications of environmen-
tal knowledge. For example, according to Pajvanci¢ and Risti¢ (2011), environ-
mental knowledge includes the awareness about the existing global, regional and
local environmental problems, as well as about the specific processes that cause
them (Pajvanci¢, Risti¢, 2011). However, it seems that the term environmental
knowledge most frequently implies the unity of the information one has on the
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problems of the environment (knowing what) and the knowledge about possible
solutions of such problems (knowing how), (Frick et al., 2004).

There are numerous researches which have proved the impact of environmental
knowledge on a pro-environmental behavior (Olli et al., 2001; Durpoix, 2010;
Wang et al., 2014). Interest in topics concerning the protection of the environ-
ment, as well as dedication to them, have proved to be crucial in determining
the relation between environmental knowledge and pro-environmental behav-
ior (ZsOka et al., 2013). However, there are also authors who believe that ex-
panding knowledge about the environmental problems could increase worry
among people and environmental awareness, but that doing so does not neces-
sarily result in changing their behavior (Kollmuss, Agyeman, 2002; Bamberg,
Moser, 2007). Nevertheless, whether the environmental knowledge leads directly
to an environmentally responsible behavior or not, it is necessary in order to
promote environmental awareness and understanding how urgent the changes
in previous behavior patterns are. In particular, this concerns farmers, whose
numerous activities during performing agricultural work represent a pressure on
the environment and natural resources.

It is well-known that agriculture is central to numerous problems that endanger
the ecosystem (FAO, 2007). For this reason, it is imperative to change the existing
agricultural practices and to modify them according to the environmental suscep-
tibility without reducing the volume and quality of the products obtained by the
sector. In order for the stable and permanent changes to happen in agricultural
practices, it is fundamental to have the participants and direct performers of these
changes, as well as the decision makers in the agribusiness, develop an appropri-
ate level of environmental awareness. This emphasizes the significance of envi-
ronmental knowledge, concerning the fact that the knowledge of any individual
about environmental problems is essential for the development of environmental
awareness (Kokkinen, 2013).

There are two types of environmental knowledge — the objective knowledge
(which is related to the actual scope of knowledge one has on certain problems)
and the subjective knowledge (which represents the individual assessment of the
knowledge one believes one possesses about a specific phenomenon), (Vicen-
te-Molina et al., 2018).
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For the purpose of this paper, the objective knowledge that agricultural produc-
ers possess was assessed. The reason for this comes from the well-known fact
that when surveying environmental awareness and some of its elements is con-
cerned, the participants tend to give socially agreeable responses (Ewert, Baker,
2001; Olli et al., 2001; Pusi¢, Pajvanci¢-Cizelj, 2012; Wang et al., 2014). Thus,
the assessment of the subjective knowledge of the agricultural producers includ-
ed in the sample could result in a distorted image of the situation. Given that
the basic hypotesis of the research is that the environmental knowledge is quite
modest among the surveyed agricultural producers, the knowledge is measured
by the number of expressed environmental problems humanity faces nowadays.

Methods and Data Sources

Given that the main aim of the paper is to determine the level of environmen-
tal knowledge of farmers in AP Vojvodina and to examine the influence of the
selected variables on the environmental knowledge, the quantitative research
method had been chosen as the dominant one. However, since we strived to un-
derstand and analyze the environmental knowledge in details, in addition to de-
termining the statistical differences between the groups, the research employed
the qualitative method, as well; i.e. the so-called mixed method was applied.
Such approach is in accordance with the ever-spreading practice in more de-
veloped Western countries where the social sciences started applying the mixed
method more frequently (Arriagada et al., 2009; Sekol, Maurovi¢, 2017; Floress
et al., 2018).

Such approaches are justified by the fact that knowledge obtained by applying
the quantitative research methods could be too abstract and general for a prac-
tical application under specific conditions of certain situations, contexts, and
among the individuals. Applying the qualitative method eliminates such impair-
ment through the possibilities of creating research categories and meanings of
each and every separate subject of the research. This method offers a possibility
of explaining complex phenomena, understanding and describing personal expe-
riences and phenomena with a plenty of details, in specific contexts, as well as of
identifying those separate factors which influence the observed phenomena, but
were not foreseen (Johnson, Onwuegbuzie, 2004).

With respect to the aforementioned, during this research, the so-called embedded
mixed research plan was applied. In it, the research is based on one of the tradi-
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tional methods (quantitative or qualitative), while another method complements
it (Sekol, Maurovi¢, 2017). The quantitative dominant method applied here had
been defined by Johnson et al. as the “the type of the mixed research method
which relies on a quantitative, postpositivist views of the research process, while
concurrently acknowledging the benefit that the addition of quantitative data and
approaches brings to a research project” (Johnson et al., 2007).

The quantitative and qualitative research was conducted simultaneously, during
the period from April 2017 to January 2018.

A semi-structured questionnaire containing several sections was applied to a
sample of 400 farmers in Vojvodina who cultivate more than 10 ha* of the arable
land. The sample was formed in two steps. The first step included determining
the share of the total number of farms with more than 10 ha of the arable land
in each of the 46 municipalities of AP Vojvodina, according to the data of the
Census of Agriculture (www.stat.gov.rs). After that, proportionally to the said
part, the number of farms which were to be included in the sample from every
municipality was determined (Table 1).

Concerning that, due to the Data Protection Law, we did not have an access to
the only official database of agricultural producers in Vojvodina (Register of
Agricultural Holdings) for the purposes of the research, which would enable us
to create a simple random sample, the quota and referral sample was created.
Such sample is often used in situations when the creation of a simple random
sample is not possible or when it is estimated that, regardless of the non-prob-
abilistic character, such sample would enable the aim of the research to be ma-
jorly accomplished.

4 The sample excludes those agricultural producers who possess less than 10 ha of the arable
land because the research tended to question the agricultural producers who do not classify as
the so-called part-time or hobby farmers.
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Table 1. Number of farms in municipalities of AP Vojvodina included in the
quota sample

Farms with >10 ha Farms with >10 ha "

Municipality Share E Municipality Share E

Number in total =" Number | in total o

number E number 5‘2
Backa Topola 702 2,78 11 | Senta 422 1,67 7
Mali Idos 191 0,76 3 | Coka 210 0,83 3
Subotica 1.250 4,95 20 | Zitiste 755 299 12
Ba¢ 428 1,69 7 | Zrenjanin 1.281 5,07 20
Backa Palanka 761 3,01 12 | Nova Crnja 449 1,78 7
Backi Petrovac 356 1,41 6 | Novi Becej 618 2,45 10
Beocin 93 0,37 1 | Secanj 421 1,67 7
Becej 630 2,49 10 | Alibunar 888 3,52 14
Zabalj 517 2,05 8 | Bela Crkva 396 1,57 6
Grad Novi Sad 677 2,68 11 | Vrsac 765 3,03 12
Srbobran 460 1,82 7 | Kovacica 917 3,63 15
Sr. Karlovci 13 0,05 0 | Kovin 749 2,97 12
Temerin 238 0,94 4 | Opovo 307 1,22 5
Titel 345 1,37 5 | Pancevo 935 3,70 15
Vrbas 399 1,58 6 | Plandiste 386 1,53 6
Apatin 206 0,82 3 | Indija 429 1,70 7
Kula 532 2,11 8 | Irig 219 0,87 3
Odzaci 405 1,60 6 | Pecinci 483 1,91 8
Sombor 1.435 5,68 | 23 | Ruma 787 3,12 13
Ada 354 1,40 6 | Sr. Mitrovica 966 3,83 15
Kanjiza 580 2,30 9 | Stara Pazova 548 2,17 9
Kikinda 790 3,13 13 | Sid 686 2,72 11
Novi Knezevac 274 1,09 4 | Vojvodina 25253 100 | 400

Source: www.stat.gov.rs

Although it could be said that the referral sample in this research was a forced
solution, the authors believe that it did not diminish the realization of the set
goals, to say the least. Such belief is based on the fact that the agricultural
producers in our country are traditionally very incredulous and they rarely
agree to be interviewed willingly. Therefore, the satisfying level of cooper-
ation can be reached only if the producers are contacted via someone they
personally know (Rodi¢ et al., 2014).
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Results of the Research and Discussion

As mentioned in the introduction, environmental knowledge, as one of the elements
of the environmental awareness among agricultural producers, was assessed by the
number of the listed environmental problems, which the humanity is currently facing.

One producer listed a maximum of 9 environmental problems (Table 2).

Table 2. Descriptive analysis of the farmers’ objective environmental knowledge

Characteristic Value
Number of respondents 400
Middle value 2,64
Median 2
Modus 1
Standard deviation 1,65
Minimum 0
Maximum 9

Source: The calculation of the authors

The majority of the respondents (95%) enlisted at least one environmental prob-
lem that the humanity is currently facing. Half of them enlisted two or less than
two environmental problems, whereas 5.00% of them did not enlist any problem.

Since the participants had complete freedom to enlist the environmental problems
of nowadays that they find significant, a large number of replies was obtained.
These can be categorized into 8 units® (Table 3).

The most frequent answer was climate changes and the problems that are directly or in-
directly related to them. They were identified as natural disasters (in which the most com-
monly mentioned problems were drought, then floods, strong winds, extreme tempera-
tures). The most transparent changes the farmers noticed in precipitation and temperature.
An explanation for their distinguishing precipitation/drought as an important environmen-
tal problem might be found in the fact that the summer of 2017 (during which the survey
was conducted) was one of the driest summers in Serbia (RHMZ, 2017)°.

5 There are no clear boundaries between many enlisted environmental problems, so the classifi-
cation was made based on the context in which certain terms were mentioned.

6  The summer of 2017 was the second hottest summer in Serbia with an average air temperature
0f 22.5°C with 6 hot waves registered, a larger number of summer days, tropical days and trop-
ical nights and with a sum of precipitation which in entire Serbia was below the average values
compared to the norm for the referential period 1981-2010 (RHMZ, 2017).
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Table 3. Environmental problems that the respondents identified

Climate changes

Waste management

Climate change
Global warming
Ozone holes

CO, emission
Glacier melting
Greenhouse gases
Rising sea levels

Waste

Wild landfills

Plastics

Packaging

Lack of recycling

Nuclear and radioactive waste

Exploitation of the resources

General pollution

Consumerism

Extraction of the resources and ore
Exploitation of oil

Shortage of water

Overuse fossil fuels

Polluted water (rivers, canals)
Polluted air

Polluted soil

Polluted food

Destruction of the planet

Biodiversity

Environmental problems related to agricul-
ture

Shortage of green surfaces

Shortage of forests and trees
Extinction of the species
Woodcutting/ burning the forests
Loss of biodiversity

The disappearance of natural habitats
Extinction of wildlife

Overfishing

Bee extinction

Pesticides

Shortage of food

GMO

Animal waste

Hormones

Insect infestation

Ambrosia

Old mechanization (environmental unfriend-

ly)

Natural disasters

Other

Droughts

Floods

Extreme temperatures
Hurricanes

Strong winds

Mudslide

Bad weather conditions
Typhoons

Earthquakes

Human negligence
Nuclear energy
Radioactivity
Insufficient use of RES
Cars

Exhaust gases
Factories and industry
Lack of filters
Allergies and diseases
Hail

Noise

Population growth
Lack of environmental awareness

Source: Survey questionnaires
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The answers of the participants provide the best image on how they perceive
the identified problems:

“Earlier, we had snow 30 cm deep and now there is no snow at all. In just a
short period of 20-30 years, there have been such great changes in climate;
what will happen in the following 20-30 years?!”

(male, 50, Banat)

“Drought. More notable changes [in climate]. Temperatures vary from one
extreme to another. We have to close the furrow [because the moist remains
in the soil].”

(male, 30, Banat)

From previous responses, we can see that the farmers not only feel the climate
changes but they also, more importantly, understand the necessity of changing the
previous activities (in this case, additional agro-technical operations of closing the
furrow in fall) in order to adjust to the said climate changes. Salehi et al. (2015)
emphasize that the climate changes are the most expensive environmental problem
which the humanity is facing and that it is necessary to clearly understand the prob-
lems which they bring along in order to be able to cope with them successfully.
Their unpredictable, but certain influence on the agricultural sector is the main rea-
son why it necessary to engage the agricultural producers themselves in mitigating
the climate change, protecting the quality and quantity of agricultural production
and preservation of resources. This question demands the scientific and research
circles to take an active part and point out to the particular activities which the agri-
cultural producers should employ in their fields in order to minimize consequences
of the climate changes in agriecological conditions in Vojvodina.

The second group of the identified environmental problems is related to managing
waste. In other words, the problem of plastic packaging and unorganized waste
management is frequently highlighted. The farmers stress the negligence of other
agricultural producers who leave the waste in the fields, throw litter through their
car windows by the roads and do not take care about the consequences which their
negligence has on the environment.

“They wash their tanks on the road. The waste is thrown across the district,
in the canal. There are plastic bags on the corn [the wind carries plastic
bags from wild landfills].”

(male, 50, Banat)

321



“The problem is the plastic packaging in the fields because the plastics nev-
er decompose.”
(male, 50, Banat)

“Now, that is the problem [disposal of pesticide packaging]. We do not have
an organized removal of the packaging waste. Earlier, I disposed of those in
the bins with the communal waste, but the service now tells us they will not
take it away. I don't know what to do with all the sacs filled with bottles. |
don 't want to throw them on the field and I don t want to burn them, either. 1
take them to the nearest landfill.”
(male, 43, Banat)

Also, one of the problems which the participants relatively often highlight is
the management of the animal waste.

“Disposal of litter and animal waste to the wild landfills, low percentage of
recycling.”
(female, 46, Backa)

Some farmers are not aware of the damage that some of the forms of packaging
waste management make (they state that they do not have a problem with its dis-
posal because they burn it in furnances or they take it to the communal landfill),
while others are aware of the damage of some forms of waste disposal, but they
feel incapable to take care of it in a proper manner.

In each of the cases, the basis of these problems is the lack of knowledge about
proper ways of handling packaging waste. This is a consequence partly of inade-
quate levels of information they have, and partly of institutional disorganization.

It is encouraging that a certain number of participants do possess some knowledge
about possible solutions for waste management, such as recycling. However, they
include the lack of it in the list of environmental problems.

Although most of the answers from the farmers from the sample have a conspicu-

ous external locus of control, there are those who consider themselves responsible,
as well as their everyday activities and/or agricultural activities in general.
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“... we travel by cars a lot which represents a danger not only because of the
exhaust gases, but also because of the [car] industry itself pollutes. Agricul-
ture is such a great burden for nature.”

(male, 39, Banat)

Among the identified environmental problems, those which are related to nat-
ural resources such as water, air and soil are reoccurring. The fear that, in the
future, there might be a shortage of water is notable.

“Shortage of water is a big problem. We always drew water from the wells
for watering, but now the level of water has dropped, so we couldnt.”
(female, 55, Banat)

The lack of green surfaces and forests, the disappearance of farmsteads (like
green oases among the endless agricultural surfaces) were also marked as en-
vironmental problems by the respondents. The farmers noticed the extinction
of game, birds, bees, fish fund in rivers and canals.

“Nobody is planting the trees, and everybody uses them.”
(male, 63, Backa)

Based on the numerous environmental problems that were noted by the farm-
ers in their surroundings, as well as on a global level, we can conclude that the
knowledge about environmental problems is not a limiting factor for the de-
velopment of environmental awareness. However, a lack of knowledge about
possible solutions for the identified environmental problems is observed,
which represents a “weak link” that needs to be strengthened in order to en-
force environmental awareness.

Factors affecting Environmental Knowledge

Given the fact that previous research have shown that certain personal character-
istics of the respondents could affect the level of their environmental knowledge,
in this paper we tested the knowledge of farmers in Vojvodina depending on their
gender, level and type of education, computer literacy and cooperation with the
Agricultural Extension Service (AES). The results are presented in Table 4.
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In spite of the fact that the female participants exhibited greater objective knowl-
edge about the environmental problems of contemporary society, the difference
1s not statistically significant (Table 4). The results deviate from the conclusions
reached by Arcury et al. (1987), Diamantopoulos et al. (2003) and Salehi et al.
(2015), who all claimed that men had wider environmental knowledge. One pos-
sible explanation of such results might lie in the insufficient percentage of wom-
en in the sample.

Table 4. Mann-Whitney U test of the difference in the level of environmental
knowledge depending on the demographic characteristics.

Characteristic Groups n Md Mr U p z r
male 391 3 199,74
Gender 1463,00 | 0,378 | -0,882
female 9 2 233,44
elementary school 44 2 137,82
5074,00 {0,019 |-2,355]0,13
high school 294 2 174,24
elementary school 44 2 40,99
Education - - 813,50 0,000 | -3,596 | 0,35
college/university 62 3 62,38
high school 294 2 172,02
7209,50 | 0,008 | -2,636 | 0,14
college/university 62 3 209,22
no 268 2 186,54
Formal agricultur- yes 132 3 |[22884 13946,50 | 0,000 | -3,509 | 0,18
al education
yes 325 2 192,78
) no 67 2 164,93
Computer literacy 8772,50 | 0,005 | -2,814 1 0,14
yes 333 3 207,66
i i slight to none 171 2 184,26
Cooperation with £ 16803,00 | 0,013 | 2475 | 0,12
AES frequent 229 3 212,62
n = sample size; Md = median; Mr = mean rank; U = Mann-Whitney U test; p = probability level; z =z value; r
= effect size

Source: The calculation of the authors

Education has a key role in undertaking pro-environmental activities, not only
because it enables and stimulates people to understand environmental prob-
lems, but also because it widens their environmental knowledge and promotes
environmental responsibility (Chen et al., 2011). As can be seen from Table 4,
there is a statistically significant (although not to a great extent) difference in
the environmental knowledge of the farmers who had obtained a diploma of
college or university compared to those who finished only high school or ele-
mentary school.
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Understanding contemporary environmental problems demands a high level of
knowledge about the environment (Tuna, 2004). Filson (1993) concluded that
highly educated farmers, as well as those who intend to become highly educated,
express a higher level of concern for the environment and an intention to protect
it (Filson, 1993). Besides the level of education, environmental knowledge is
affected by the type of education, as well. This is particularly related to the for-
mal agricultural education (agricultural high schools or faculties). As the results
of this research have shown, farmers who possess formal agricultural education
had expressed wider objective environmental knowledge. This fact may be a
commendation to the curriculums of the educational institutions in the field of
agriculture, but also a monition to the rest of the secondary school institutions
and universities that the topics about the protection of the environment which
can enhance the knowledge of students are underrepresented.

A statistically significant difference in the level of environmental knowledge
between the farmers who use the computer/Internet and those who do not has
been determined (Table 4). This can be a consequence of the fact that the envi-
ronmental problems occur and develop very dynamically, that the solutions of
the said problems are intensively sought and suggested since recently, and that
the information about them is the most updated on the Internet. Furthermore,
this implies the conclusion that the information about the problems and possible
solutions for the environment should be broadcasted through other media, as
well, (television, press etc.) in order to reach those farmers who have no access
to the Internet or who do not want to obtain the necessary information and
knowledge in such a manner.

Cooperation with the Agricultural Extension Service (AES) is one of the factors
which is frequently highlighted as crucial for the adoption of environmentally
responsible practices by the farmers (Baumgart-Getz et al., 2012; Radjabi et al.,
2014; Stuart et al., 2014; Saengabha, Srisopaporn, 2015; Abdollahzadeh et al.,
2016). This is not surprising, due to one of the main roles of AES is to create and
diffuse knowledge and information important for agricultural production. This is
especially relevant for the AAS in Vojvodina because, by a larger inclusion of the
topics related to the environmental protection in their work programs, they can
influence the promotion of environmental knowledge among the farmers, which
can, in turn, lead to the changes in their behavior.
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Besides testing the differences in the level of environmental knowledge ac-
cording to the demographic characteristics of agricultural producers, the aim of
this research was to observe the relation between environmentally responsible
behavior, or the intention to behave environmentally responsible, and the level
of the objective environmental knowledge. In Table 5, there are the results of
the testing differences in environmental knowledge between those farmers that
had 1) previously changed their behavior to take care of the environment, i1)
undertaken environmentally responsible agricultural activities or iii) express
an intention to apply them in the future and those who had not and have no
intention to do so.

Table 5. Mann-Whitney U test of the difference in the level of environmental
knowledge depending on the environmentally responsible activities

Characteristic Groups n Md Mr U p z r

. . . no 114 2 133,06
Conducting a soil analysis 8613,50 | 0,008 -2,644 | 0,15

yes 184 3 159,69

The existence of the bushes no 226 2 189,68
and trees on the parcels or their 17217,50 | 0,030 -2,175 | 0,11
brims yes 174 3 214,55
Would you report on someone no 337 2 194,50
who burns crop residues on a 8593,50 0,014 | -2,448 | 0,12
parcel? yes 63 3 232,60
Would you report on someone no 274 2 188,28
who throws the waste to a place 13915,00 0,084 | -1,726 | 0,09
not prescribed for such action? yes 114 3 209,44
Have you changed your behav- no 100 2 143,84
ior to take care of the environ- 9333,50 0,000 | -5,345 | 0,27
ment? yes 288 3 212,09
n = sample size; Md = median; Mr = mean rank; U = Mann-Whitney U test; p = probability level; z = z value; r
= effect size

Source: The calculation of the authors

A statistically significant difference (though with a low level of significance)
was observed in the level of environmental knowledge of the respondents that
have the soil analyzed regularly and those who do not. It can be assumed that it
was precisely the higher level of knowledge about the environmental problems
that had led the farmers to conduct a soil analysis, which is the only authoritative
guideline for the proper fertilization management. The similar was observed in
the farmers who kept the bushes and trees on the parcels or their edges, who also
shown wider environmental knowledge.
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In addition to this, farmers who expressed willingness to implement environ-
mentally responsible activities in the future, such as reporting those who under-
take environmentally unacceptable practice (for example, burning crop residue
and throwing waste to a place not prescribed for such purpose) also possessed
wider environmental knowledge.

The connection between environmental knowledge and environmentally respon-
sible behavior was further confirmed in the case of the farmers who had previ-
ously changed their behavior in everyday activities (recycling, avoiding driving
cars, saving water and electricity, conscientious disposal of waste etc.) and those
who had done no such thing.

The aforementioned determined differences are proof of the impact that the lev-
el of environmental knowledge has on environmentally responsible behavior,
which is the ultimate goal of environmental awareness. Considering that the
environmental knowledge can be most easily affected by education, not only
through institutions, but also outside them, in the future, environmentally edu-
cational campaigns should be more related to the everyday activities of the rural
population, with a greater inclusion of the citizens in that process, for the purpose
of clearer understanding of the environmental problems and their possible solu-
tions (Wang et al., 2014).

Conclusion

In order to ensure sustainable agricultural production, it is necessary to develop
environmental awareness. One of the key elements of environmental awareness is
environmental knowledge, which represents a starting point for the establishment
of environmental values, attitudes and behavior. For this reason, it is important to
assess the environmental knowledge of the farmers who make decisions and per-
form agricultural activities. The extent of the ecological footprint of the agricultur-
al practices on the environment largely depends on their knowledge.

A detailed analysis of the gathered quantitative and qualitative data showed that
the farmers identify the environmental problems of the contemporary era, but they
do not have sufficient knowledge about the possible solutions for them. This might
be a significant factor both for the underdeveloped environmental awareness and
the willingness to undertake activities for the protection of the environment.
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The results of this research confirm that the level of education positively affects
the environmental knowledge of individuals. This highlights the role of the in-
stitutional educational system on all levels and emphasizes its responsibility for
the influence which it has on the sustainability of all spheres of human activities,
through creating syllabuses and curriculum.

Apart from the institutional one, non-institutional education and information
gahtering, primarily through the work of the AAS, also has a positive effect on
environmental knowledge. This fact must be taken into consideration by the AAS.
They should make their fields of action “greener” with topics related to the protec-
tion of the environment, in spreading both knowledge about environmental prob-
lems and the possible solutions for them.

As the results of this research showed that environmental knowledge impacts the
environmentally responsible behavior, as well as the intentions to practice it, this
is a call for the relevant subjects to direct their actions toward creating, enhancing
and diffusing environmental knowledge and information as widely as possible.
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ECONOMIC EFFECTIVENESS OF ECOLOGICALLY
ACCEPTABLE PRODUCTION OF VEGETABLES
IN PROTECTED AREA'

Jonel Subi?, Marko Jelocnik®

Abstract

In the conditions of the growth of global population, among basic principles
of agriculture, regardless of territorial level observed, the maintenance of food
security, i.e. maintenance of sufficient quantity of food, at affordable prices, for
each inhabitant, should be emphasized. Pressured with constant growth in the
volume of industrial food production, the principle of food safety, i.e. maintenance
of health-acceptable supplies of agricultural and food products to all categories
of the population, is to some extent neglected. Whether organized in a protected
area or in an open field, vegetable production is among the most intensive sectors
of agriculture.

At the national level, for many years vegetable production has been characterized
with the constant growth in the production volume. Consumer requirements that
determine the demand for vegetable, from the aspect of the variety and quality of
offered products, are increasingly being profiled as a factor of sustainability of
vegetable realization at local markets. Due to this, the producers are faced with the
task to, in addition to the quantities, the delivery continuities, and the technological
quality of vegetables, focus more on the specific nutrition and health safety of fresh
vegetables and their processed products.

Although the concept of vegetable production in line to environmental requirements
is not of a recent date, up till today it hasn't been adopted to a greater extent
by vegetable producers. Further development and strengthening of the presence

1 Paper is a part of the research at the project no. I1I-46006, funded by the Ministry of Education,
Science and Technological Development of the Republic of Serbia, as well as project no. 680-
00-00041/1/2017-02, funded by the Ministry of Agriculture, Forestry and Water Management
of the Republic of Serbia.
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3 Marko Jelo¢nik, Ph.D., Research Associate, Institute of Agricultural Economics, Volgina Street
no. 15, 11060 Belgrade, Serbia, Phone: +381 11 697 28 52, E-mail: marko_j@iep.bg.ac.rs
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of ecologically oriented vegetable production in the open field or in a protected
area, should provide positive implications for national agriculture by providing
sufficient quantities of quality and health safety vegetables, as well as creation of a
recognizable image of domestic vegetable producers, from the point of consistent
adherence to the principles of good agricultural practice in the regional framework.

According to basic goal of this paper, promotion of a health safe and ecologically
acceptable vegetable production in a protected area, which provides economic
benefits and the security of products realization for the vegetable producer,
the research imposed the need to analyse the economic effects of ecologically
acceptable vegetable production in relation to the conventional vegetable
production. Accordingly, the necessary data were collected through an in-depth
interview with members of selected family agricultural holdings specialized in
the production of vegetables. Most of gained data are directly related to 2018,
while some represent a reflection of the interpreter s assessment or scientifically
verified standards in vegetable production. Starting from the fact that the basic
representativeness of producers is provided by their long tradition in vegetable
production, as well as their production orientation, selected agricultural holdings
were categorized as family agricultural holding A (engaged in ecologically
acceptable vegetable production) and family agricultural holding B (engaged in
conventional vegetable production).

The results obtained from the analytical calculation based on variable costs show
that positive contribution margins have been achieved (in the case of a family
agricultural holding A: 27.815,00 RSD/are, or in the case of family agricultural
holding B: 28.896,65 RSD/are). As opposed to conventional production,
ecologically acceptable vegetable production (tomatoes) achieved better yields
(total 1.170 kg/are compared to 1.130 kg/are) and higher sales prices on the market
(average of 64,76 RSD/kg compared to average of 45,00 RSD/kg). On the other
hand, conventional production is characterized by considerably lower variable
costs which led to a better gross financial vesult, primarily due to the large share
of laboratory analyses (52,13%) in the variable costs structure in ecologically
acceptable vegetable production.

Key words: economic effectiveness, ecological sustainability, vegetable
production, protected area.
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Introduction

In an effort to intensify the linking between the development and environmental
protection, national agriculture accepts the concept of sustainable development
that requires the use of land and water resources without disturbing their
ecological status.

In line with the concept of sustainable agriculture, the specificities of
sustainable production in agriculture could be recognized in the contribution
to sustainable land management in agriculture and the preservation of agro-
biodiversity, in accordance with the rules of Good Agricultural Practice
(GAP), (Vasiljevi¢ et al., 2010).

In accordance with the GAP Codex*, efficient management of agricultural holding
implies, above all, the application of standards that include’:

- Protection of natural resources;

- Environmental management;

- Safety of the workforce;

- Animal health and welfare;

- Food and feed safety;

- Health care.

As a modern concept of agricultural business, a GAP codex requires from the
agricultural producers that everyone, in accordance with their possibilities,
contributes to the preservation of the environment, soil fertility and potentials in
food production, as well as to advancement of quality of agricultural products®.

In order to improve the existing knowledge of agricultural producers along with
other market actors, the promotion of health-safe and ecologically acceptable
vegetable production is based, inter alia, on the importance and specificities of
ecologically acceptable vegetable production in protected area. On the other
hand, the cost-effectiveness of production and the security of products’ realization
impose the two crucial requisites:

4 The Codex of Good Agricultural Practice in the form of by-law is prescribed by the Minister of
the Ministry of Agriculture, Forestry and Water Management, two years after the Law had been
passed (Vasiljevic et al., 2010).

5 http://istocar.bg.ac.rs/tic_inst/obuka02.html

6  http://cms.optimus.ba/Avanti_ApplicationFiles/122/Documents/kodeks_dobre rakse.
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- An analysis of the economic effects of the application of the concept of
ecologically acceptable vegetable production contrary to the conventional
vegetable production;

- Recording of all data related to production process within the Crop
Record Book.

As a specific goal and result of this research, and in line with the abovementioned,
the comparative economic analysis is set, i.e. making of analytical calculations
based on variable costs (contribution margin) for the selected line of vegetable
production in a protected area, organized in the systems of ecologically acceptable
or conventional production. Through the obtained results for the contribution
margin, in addition to the previously considered impacts of ecological and social
sustainability of production, their economic importance is emphasized if they
were applied by certain vegetable producers. In other words, it was attempted
to demonstrate the potential economic benefit that could be achieved on family
agricultural holdings specialized in the vegetable production (either in the open
field, or in a protected area), in addition to the general (complete social community)
and individual (consumers) health and ecological impact of the application of this
method of vegetable production.

Simplification of the conducted analyzes and securing the significance of the
comparability of the obtained results assumed the development of analytical
calculations in both applied production systems only for one line of vegetable
production (tomato production line) organized at selected agricultural holdings.
Also, better comparability of the obtained results is ensured by presenting
all incomes and costs within the observed productions per uniform unit of the
production area (per are, or one hectare) in the national currency (RSD). The
optimality of the adopted production technology was evaluated throughout the
presentation of the structure of variable costs, while all results, in order to better
transparency, were presented in form of table or graphically.

Methodology

According to the Census of Agriculture - 2012 (SORS, 2013), there are 290.233
specialized agricultural holdings in the Republic of Serbia (or 45,96% of the total
number of agricultural holdings), out of which:
- 128.901 agricultural holdings (44,41% of the total number of specialized
agricultural holdings) are specialized in crop production;
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- 55.562 agricultural holdings (19,14% of the total number of specialized
agricultural holdings) are specialized in pigs and poultry production;

- 52905 agricultural holdings (18,23% of the total number of specialized
agricultural holdings) are specialized in the breeding of grazing livestock
(cattle, sheep or goats);

- 44.058 agricultural holdings (15,18% of the total number of specialized
agricultural holdings) are specialized in growing of permanent crops (vine
and fruits);

- 8.807 agricultural holdings (3,03% of the total number of specialized
agricultural holdings) are specialized in vegetable, flower and other horticulture
products production.

Beside the fact that in the category of specialized agricultural holdings in the
Republic of Serbia, agricultural holdings oriented to vegetable production are
at the bottom of the list, their presence within the group of mixed agricultural
holdings for plant production (56.906 agricultural holdings, or 9,01% of the total
number of agricultural holdings) leads to the conclusion that their number is not
small, and it’s close to 10.000 agricultural holdings specialized in the vegetable
production (Vasiljevi¢ et al., 2018).

Based on the character of this paper, the following research was conducted:

- Analytical calculations based on variable costs for ecologically acceptable
vegetable production in protected area (i.e., production of tomato in
greenhouse) have been made;

- Analytical calculations based on variable costs for conventional vegetable
production in protected area (i.e., production of tomato in greenhouse) have
been made.

In both cases, the processed and presented data are directly related to the cycles
of vegetable production organized in protected area (i.e., production of tomato in
greenhouse).

The characteristic of agricultural production is that in a large extent it is dependent
on the environmental factors, which is more visible in plant production than
in cattle breeding (Devendra, 2012). Plant production organized in protected
areas (greenhouses) is less susceptible to the impact of climate factors (FAO,
2013), but generates specific costs that need to be identified and which size
has to be determined (Laate, 2013). One way for determining the production
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costs present in all lines or segments of agriculture (including production in
greenhouses) is the development of analytical calculations based on variable
costs (contribution margin).

In conditions of transition, or frequent changes in business environment, agricultural
producers begin to focus on profitable productions that enable the achievement of
a positive financial result, i.e. that generate production value higher than the total
costs of production (Subi¢ et al., 2010).

Calculation of the coverage of variable costs (contribution margin) in the
production of certain vegetables at the agricultural holding is calculated on the
basis of the total realized incomes generated by the production of that crop,
reduced for the total generated variable costs of mentioned production. Total sum
of generated incomes includes the market value of the primary and by-products,
increased by the subsidies for the observed line of production. In vegetable
growing, the majority of used inputs have the characteristic of variable costs, e.g.,
seeds, seedlings, mineral and organic fertilizers, substrates, pesticides and growth
bio-stimulators, fuels and lubricants, agricultural mechanization services, engaged
labor (in certain cases work of members of the household), certain supplies and
accessories, etc. (Subi¢, Jelo¢nik, 2016).

Analytical calculation based on variable costs could be expressed by next
mathematical formula (Subi¢, Jelo¢nik, 2013):

PVT=Q-VT,whileQ=(qxc)+p

Where analytical elements represents:
PVT - Contribution margin (coverage of variable costs);
Q - Achieved production value;
VT - Gained variable costs;
q - Volume of product per unit of production area;
¢ - Price of product per unit of measure;
p - Subsidies per unit of production area.

Most often, producers have a negligible impact on realized incomes (selling price
of product), as they are primarily a result of confrontation of overall supply and
demand on the certain market. However, by the adequate control of the production
activities and reduction of justified costs, or elimination of needless costs, they can

338



have a great effect on total production costs and generating of cost price of their
products (Subic et al., 2015/1).

By summing the contribution margins of all production lines that are carrying out
at the agricultural holding, it could be obtained the total contribution margin that
reflects rough valorization of complete business activity success. According to its
value reduced for the total fixed costs realized on the agricultural holding, it could
be calculated the gained gross financial result. Calculating the contribution margins
for individual production lines leads to marking of those production lines that
produce more favorable economic results (in case of equalized fixed costs), what
represents a good base for decision regarding the future production orientation and
further development of the certain agricultural household (Jelo¢nik et al., 2015).
At the same time, it enables identification of certain cost’s impacts on achieved
production results, whose reduction could initiate advancement of household’s
business result (Jelo¢nik et al., 2013; Subi¢ et al., 2015/2).

In plant production, the contribution margin is commonly calculated per unit
of production area, previously aligned with the total surfaces under the grown
crop. Therefore, the observed method could be also used for comparison of
production results of individual culture produced within the different levels
of production intensity (Ivanovi¢, Jelo¢nik, 2016). Besides, method allows
quick and simple insight into the business of agricultural holding derived
from one production year or one production cycle, as well as calculation of
achieved results after the change in scale of production, or change in practiced
production lines (Subi¢ et al., 2010).

By calculations based on variable costs it could be estimated the ability of producer
to cover all variable costs after sale of the product, as well as to achieve a certain
value that will be used for covering of fixed costs and possible gaining of profit
(Andri¢, 1998). Simplicity of application of mentioned method is quite important
for agricultural holdings that are not pressured with required business recording
and book-keeping (Vasiljevi¢, Subi¢, 2010), as it creates a position for making
of prompt insight into the financial result they generate. Method represents an
excellent tool for supporting the decision-making process during the economic
analysis of current state within organized production lines, since it provides an
adequate assessment of the sustainability of adopted technical-technological
approach and achieved results of production (Jelo¢nik et al., 2016).
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In line to the significant influence of weather conditions (lead to oscillation in
yields) and market conditions (changes in prices of primary products and used
inputs) on the holdings’ business results, it should be also done an analysis of
production results in conditions of uncertainty. For this purpose, generally the
method for determining the critical values of production is used (values that
equalize the contribution margin with zero), that implies critical price, critical
yield and critical variable costs. Calculation of mentioned indicators considers
the following formulas (Nasti¢ et al., 2014):

Critical price: KC= (VT -p)/OP
Critical yield: KP= (VT -p)/OC
Critical variable costs: KVT = (OP x OC) + p

Where:
OP - Expected yield;
OC - Expected price;
p - Subsidy;
VT - Variable costs.

As well, in the conditions of uncertainty, a method of sensitivity analysis is used,
by which is monitored the rate of change in contribution margin due to decrease
in yield or selling price, or due to growth of variable costs of production (Subi¢,
Jelocnik, 2012).

Research results with discussion

In accordance to previously set research goals, the analysis of economic effects of
applying the concept of ecologically acceptable production of vegetable in protected
area and their comparison with results obtained in conventional production, was
preceded by the field research organized during the period January-October 2018.
The research has involved production of tomato in protected area (greenhouse), in
two different production systems (ecologically acceptable and conventional agro-
technical approach).

The research has included collecting the necessary data throughout the in-depth
interviews with the members of selected family agricultural holdings predominantly
oriented to vegetable production. The most of obtained data are directly linked to the
production cycles organized in 2018, while some are assessments of respondents, or
scientifically verified standards in vegetable production.
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Certain differences in mechanization costs are primarily reflection of the
possession of partially different mechanization at the holdings (from the aspect of
manufacturer and their general characteristics), as well as the influence of their age
and technical condition on the energy consumption. Since the labour costs involve
only the engagement of external labourer (the engagement of family members at
the holding is just considered, but not included by the calculation), differences in
the value of performed operations between the observed agricultural holdings are
primarily caused by the number of family members, as well as level of training or
working approach of externally engaged labourers.

In line to key element of agricultural holdings selection (implementation of certain
production system in vegetable production), all holdings are grouped into the two
categories. The first category represents the family agricultural holding (holding
A) characterized by ecologically acceptable vegetable production in protected
area, while the second category represents the family agricultural holding (holding
B) characterized by conventional production of vegetable in the protected area.

Focusing to the family agricultural holding A, developed analytical calculation of
contribution margin shows the production results gained in ecologically acceptable

system of tomato production in protected area (Table 1-2. and Graph 1.).

Table 1. Starting facts

Greenhouse surface: 5 ares Agricultural holding: A

Production line: Tomato - hybrid Viva District: Belgrade city
. . . . Serbia - North

Type of production: Vegetable production Statistical region: (Belgrade)

Unit of r'neasure O.f 1 are Production year: 2018

production capacity:

Technological approach: Production in greenhouse | Exchange rate: 1 EUR 118,24 RSD

Source: Field research — required data-set for development of contribution margin
calculation in vegetable production (Jelocnik et al., 2018).

Analytical calculation based on variable costs applied to ecologically accepted
tomato production in greenhouse refers to next results (Table 2.):
- It wasrealized a positive contribution margin (27.815,00 RSD/are) that should
be large enough for covering of all fixed costs and profit gaining;
- Average selling price amounts 64,76 RSD/kg, and it was obtained according
to formula: Total production value (RSD/are) / Total quantity of produced
tomato (kg/are) = 75.775,00 / 1.170,00);
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- Achieved incomes are for almost 1,6 times higher than generated variable
costs.

Table 2. Contribution margin

Element Quantity UM Uls[l}]c:: %:D) Total RSD/are Rg(;;?llla

1 —Incomes

Tomato 1.170,00 kg - - -
I class (85%) 995,00 kg 70,00} 69.650,00 |  6.965.000,00
11 class (15%) 175,00 kg 35,00! 6.125,00 612.500,00
Insurance premium - -
Subsidies - -
Value of production (total 1) 75.775,00 | 7.577.500,00
2 — Variable costs

Seed 260,00 seed 13,75 3.575,00 357.500,00
Seedlings 260,00 stalk 26,00 6.760,00 676.000,00
Manure - kg - - -
Mineral fertilizers and bio-stimulators 2.106,00 210.600,00
Pesticides - -
Binder 0,80 hank 145,00 116,00 11.600,00
Mulch foil (stripes) 120,00 m 10,50 1.260,00 126.000,00
Laboratory analyses 1 set 25.000,00 25.000,00 25.000,00
Packaging (crates) 130,00 pcs 10,00 1.300,00 130.000,00
Drip irrigation tapes 120,00 m 4,30 516,00 51.600,00
Green market fee - day - - -
Costs of mechanization 2.732,00 273.200,00
Costs of irrigation 1.440,00 144.000,00
Costs of insurance - -
Other costs 675,00 67.500,00
Engaged external labour 2.480,00 248.000,00
Variable costs (total 2) 47.960,00 |  2.321.000,00
3 — Contribution margin (1-2) 27.815,00 | 5.256.500,00

Source: Field research — required data-set for development of contribution margin
calculation in vegetable production (Jelocnik et al., 2018).

Considering the structure of variable costs, ecologically acceptable tomato
production in greenhouse is generally characterized with:

= Application of organic and mineral fertilizers, as well as bio-stimulators
for plants growth during the phase of primary land cultivation (tilling) and
supplemental plant feeding within the season of vegetation;

= Absence or ultimate rigidity in application of pesticides in production process;
= Plant breeding in greenhouse of contemporary construction, with possibility
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of opening of lateral sides in order to ventilate the production area. Its covered
with double foil that is:

- UV rays resistant (there is no need for sun shade cover);
- With good level of heat isolation;
- Prevents moisture condensation and rejects the insects;

= Laboratory analysis set (with total value of 75.000,00 RSD) includes analysis
of water, soil and produced fruit of vegetable. As during the production
year, agricultural holding apply crop rotation that involves three crops, soil
analysis is carried out every two years (before entering of the first and after
the harvesting of the last crop), as well as water analysis. Fruit analysis is done
for each crop after its harvesting. According to that, the total annual costs of
laboratory analysis per grown crop amounts 25.000,00 RSD, or:

- For fruit analysis 15.000,00 RSD;
- For soil analysis 5.000,00 RSD;
- For analysis of water for irrigation 5.000,00 RSD;

= Packaging (wooden crates that are, in order to preserve fruit characteristics,
loading with maximally 9 kg of tomato);

= Use of drip irrigation tapes during the one production cycle.

* Family agricultural holding A has on disposal 5 labour active members. In
line to fact that a quarter of totally required labour for the execution of all
mentioned activities (at complete production area of 5 ares) is spent on the
engagement of external labour, the labor costs are presented with the share of
25% of their total sum.

Within the structure of variable costs, the costs of laboratory analysis are
dominating (52,87%). Relatively high share have the costs of tomato seed and
seedlings production (21,86%), (Graph 1.).
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Graph 1. Structure of variable costs — ecologically acceptable production
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According to data obtained from the calculation of contribution margin, it could be
made an assessment of production results under the conditions of uncertainty. In
other words, it could be determined the critical values of ecologically acceptable
growing of tomato in protected area (such are critical price, critical yield and
critical variable costs), (Tabela 3.).

Table 3. Critical values of production

Description RSD(kg)/are
Expected yield (OP) 1.170,00
Expected price (OC) 64,76
Subsidy (p) 0,00
Variable costs (VT) 47.960,00
Critical price: KC = (VT - p)/ OP 40,99
Critical yield: KP= (VT - p)/ OC 740,53
Critical variable costs: KVT =(OP x OC) + p 75.775,00

Note: In line with fact that holding has been dividing the tomato into classes,
expected price (OC) is an average price of sold kilogram of tomato.

By determination of critical values of mentioned production, it could be shown
the level of price, yield and variable costs at which the contribution margin
equals to zero.

344



According to results of analytical calculation based on variable costs, it could be
also done the sensitivity analysis of ecologically acceptable production of tomato
in greenhouse. In other words, it is possible to show the degree of sensitivity (i.e.
the level of change) of the contribution margin due to decrease in yields or selling
price, or due to growth of variable costs of production (Tables 4-5.).

Table 4. Change in contribution margin caused by change (fall) in tomato yield or
selling price

Fall of tomato yield or price (%) Value of contribution margin (RSD/are)

5,00 24.025,19
10,00 20.236,49
15,00 16.447,80
20,00 12.659,10
25,00 8.870,41
30,00 5.081,72
35,00 1.293,02
40,00 -2.495,67

Table 5. Change in contribution margin caused by growth of variable costs of
production

Growth of variable costs (%) Value of contribution margin (RSD/are)

5,00 26.719,00
10,00 24.383,00
15,00 22.047,00
20,00 19.711,00
25,00 17.375,00
30,00 15.039,00
35,00 12.703,00
40,00 10.367,00
45,00 8.031,00
50,00 5.695,00
55,00 3.359,00
60,00 1.023,00
65,00 -1.313,00

The contribution margin in tomato production in protected area is more sensitive
to the fall in value of production than to the growth of production costs. Margin
equals to zero with the fall of value of production for 36,71% (each further decline
in yield or products’ price will induce a negative contribution margin), or with
the rise of variable costs for 62,18% (each further growth of variable costs of
production will generate a negative contribution margin).
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Observing the family agricultural holding B, the analytical calculation based on
variable costs relates to the production results gained in conventional system of
tomato production in protected area (Table 6-7. and Graph 2.).

Table 6. Starting facts
Greenhouse surface: 1,28 ares Agricultural holding: B
Lo Tomato — L i o
Production line: hybrid Viva District: Brani¢evo District
. . . _— Serbia - South (Southern
Type of production: Vegetable production | Statistical region: and Eastern Serbia)
Unit of measure of 1 are Production year: 2018
production capacity: year:
Technological approach: Production in Exchange rate: 1 EUR 118,24 RSD
greenhouse

Source: Field research — required data-set for development of contribution margin
calculation in vegetable production (Jelocnik et al., 2018).

Analytical calculation based on variable costs applied to conventional tomato
production in greenhouse refers to next results (Tabela 7.):

It was realized a positive contribution margin (28.896,65 RSD/are) that should
be enough for covering of all fixed costs and profit gaining;

Achieved selling price amounts 45,00 RSD/kg;

Achieved incomes are for more than 2,3 times higher than generated variable
costs of production.

Observing the structure of variable costs, conventional tomato production in
greenhouse is generally characterized with:

Use of pesticides;

Absence of any kind of laboratory analysis;

Production in greenhouse of classic construction, without possibility for
opening of lateral sides for ventilation, covered by single-layer foil:

- Resistless to UV rays (there is need for sun shade cover);

- With bad level of heat isolation;

- That condense the moisture and does not reject the insects;

Use of plastic packaging;

Use of drip irrigation tapes during the few production cycles.
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Table 7. Contribution margin

. Price per UM | Total RSD/ Total
Element Quantity UM (in pRSD) are RSD/ha

1 —Incomes

Tomato \ 1.130,00[ kg 45]  50.850,00] 5.085.000,00
Insurance premium - -
Subsidies - -
Value of production (total 1) 50.850,00 | 5.085.000,00
2 — Variable costs

Seed 315,00 | seed 18,00 5.670,00 567.000,00
Seedlings -| stalk - - -
Manure 500 kg 1,00 500,00 50.000,00
Mineral fertilizers 6.940,20 694.020,00
Pesticides 780,40 78.040,00
Binder 0,70 | hank 145,00 101,50 10.150,00
Mulch foil (stripes) 62,50 m 10,50 656,25 65.625,00
Sun shade cover 1 set 525,00 525,00 52.500,00
Packaging (crates) 125,00 pcs 10,00 1.250,00 125.000,00
Drip irrigation tapes 100,00 m 4,50 450,00 45.000,00
Green market fee - day - - -
Costs of mechanization 2.100,00 210.000,00
Costs of irrigation 580,00 58.000,00
Costs of insurance - -
Engaged external labour 2.400,00 240.000,00
Variable costs (total 2) 21.953,35| 2.195.335,00
3 — Contribution margin (1-2) 28.896,65 | 2.889.665,00

Source: Field research — required data-set for development of contribution margin

calculation in vegetable production (Jelocnik et al., 2018).

In the structure of variable costs, the highest share have the costs of manure
and mineral fertilizers (33,89%), followed by the costs of seeds and seedlings
production (25,83%), (Graph 2.).
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Graph 2. Structure of variable costs — conventional production
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Relaying to data obtained from the calculation of contribution margin, it was
done the estimation of production results under the conditions of uncertainty
(determination of critical values in conventional tomato production in greenhouse),
(Tabela 8.).

Table 8. Critical values of production

Description RSD(kg)/are
Expected yield (OP) 1.130,00
Expected price (OC) 45,00
Subsidy (p) 0,00
Variable costs (VT) 21.953.35
Critical price: KC=(VT-p)/OP 19,43
Critical yield: KP= (VT -p)/OC 487,85
Critical variable costs: KVT =(OPx OC) + p 50.850,00

By presentation of critical values in conventional production of tomato are
shown the exact price, yield and sum of variable costs that lead to equalization of
contribution margin with zero.

Based on results gained from the analytical calculation, it could be also done the
sensitivity analysis of conventional production of tomato in protected area (i.e.
it could be shown the strength of impact of yield, selling price, or variable costs
change to change of contribution margin (Tables 9-10.).
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Table 9. Change in contribution margin caused by change (fall) in tomato yield or
selling price

Fall of tomato yield or price (%) Value of contribution margin (RSD/are)
10 23.811,65
20 18.726,65
30 13.641,65
40 8.556,65
50 3.471,65
60 -1.613,35

Table 10. Change in contribution margin caused by growth of variable costs of
production

Growth of variable costs (%) Value of contribution margin (RSD/are)
20,00 24.505,98
40,00 20.115,31
60,00 15.724,64
80,00 11.333,97
100,00 6.943,30
120,00 2.552,63
135,00 -740,37

As in case of first agricultural holding, the contribution margin is more sensitive
to the fall in value of production than to the growth of production costs. It equals
to zero with the decline in value of production for 56,83% (while any further
decrease in achieved yields or products’ price will generate a negative contribution
margin), or with the rise of variable costs for 131,63% (while any further increase
in variable costs of production will induce a negative contribution margin).

Conclusions

Focusing on the tomato production in the greenhouse (at the level of family
agricultural holdings A and B), developed comparative analysis of the contribution
margin points to the following conclusions:

« At both observed agricultural holdings specialized in the production of
vegetables in protected areas (greenhouse), whether it is ecologically accepted
production, or conventional production, a positive contribution margins have
been achieved (in the first case, in the amount of 27.815,00 RSD/are, while
in the second case, in the amount of 28,896.65 RSD/are). Besides, gained
contribution margins leave enough space for covering of fixed costs of
production, as well as for profit generation.
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+ Achieved incomes are higher than realized variable costs (in the first case, for
around 1,6 times, while in the second case, for around 2,3 times).

+ At both observed agricultural holdings, obtained critical values of production
(values when the contribution margin equals to zero) leave enough space for
business risk mitigation and prevention of uncertainty.

 Contribution margin in tomato production in protected area is more sensitive
to the decline in value of production than to the growth of production costs.
In the first case, the contribution margin values zero, with a fall of the value
of production for 36,71%, or after a rise of variable costs for 62,18%. In the
second case, the contribution margin equals the zero, if production value falls
for 56,83%, or if variable costs of production increase for 131,63%.

Also, it should be underlined that in the structure of variable costs, in the case
of ecologically acceptable production of tomato (agricultural holding A), the
significant amount of costs refer to laboratory analyses (analyses of soil fertility,
water used for irrigation and harvested fruits), around 25.000,00 RSD/are (i.e.
52,13%). Consequently, if these costs are included in the structure of variable
costs generated in conventional tomato production (agricultural holding B),
achieved contribution margin would be decreased for the same value, and
become much lower than the contribution margin obtained in the ecologically
acceptable production.
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SMALL AND MEDIUM ENTERPRISES IN SELECTED SEE
COUNTRIES - A DRIVER OF RURAL DEVELOPMENT!

Jovan Zubovic?, Olivera Jovanovic?

Abstract

Small and medium enterprises are an essential part of all business entities, espe-
cially regarding economic growth and regional inequalities in transition coun-
tries. Several researchers show that, over the years, the significance of SMEs is
reflected not only on regional but also on rural development. The main aim of this
paper is to determine the contribution of SMEs to rural development in selected
SEE countries about institutional and government financial support.

Regional distribution of SMEs varies across countries and primarily depends on
business attractiveness, employment conditions and institutional support for prop-
er development of rural areas. Differences between poorer and richer regions lead
to disproportions in some employers in small and medium enterprises, the value of
net profits and the migrations of inhabitants from devastated areas. The research
results which are presented in this paper show that SMEs, especially in agribusi-

ness, are significant for sustainable rural development in selected SEE countries.

Financial support is identified as a common barrier of successful business in all
sectors as well as in agriculture.

Key words: rural development, agribusiness, SMEs, SEE countries.
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Introduction

The World Economic Forum is currently ranking 137 countries following several
factors in the external business environment. Importance of those factors is differ-
ent across countries as well as among business entities. Access to finance, ease of
obtaining loans and the development of financial markets are factors recognised as
the primary driver of the SMEs business results. The significance of these factors
is not the same for all entities in the SME sector across the region. The latest data
show that Southeast Europe economies’ in 2017 are in bottom half of countries
according to those factors. The standard offer of the banking sector in this region is
still inadequate for small and medium enterprises, especially in the field of agricul-
ture. Small and medium enterprises, as well as the entrepreneurs in agribusiness,
are faced with high interest rates, expensive and complicated procedures and the
lack of long-term and medium-term loans.

According to research by Jovanovi¢ (2016) overestimated funds of around one
billion euros is still missing in Serbia for adequate financing of the entire SME
sector, especially loans that can be granted in the medium and long term. The SEE
countries are faced with a severe lack of financial instruments which can encour-
age the development of SMEs in the agribusiness sector. Several missing financial
instruments are pre-capital funds, lease of equipment or factoring loans. Given
that the SME sector is a driver of economic development in the Republic of Serbia
due to its advantages over large companies, policy creators will need to consider
ways to improve financial accessibility. The focus should not be only on loans
and banking sector but on overall financing system including public institutions,
funds, agencies and other. A similar situation exists in other countries in the region
for many years, so the main obstacle for the progress of the SMEs is the lack of
financial resources. On the one hand, the public policies’ documents and strategies
are focused on small and medium enterprises, especially in agriculture. However,
on the other hand, inadequate financial system and institutional support lead to
underestimating their possibilities and opportunities.

The development of small and medium-sized enterprises in the agro sector in Ser-
bia is still far below its possibilities and opportunities. One of the opportunities for
the SME is the utilisation of the high economic potentials of the agriculture which
are still underestimated and unused. The effect can be reflected in the overall econ-
omy, especially in the domain of unequally regional development and lifestyle of
inhabitants in villages and rural areas. This situation is not only characteristic for
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Serbia but also for other low- and middle- income countries in this part of Europe.
The significance of agriculture in the economic growth and development in the
SEE countries observed in this paper can be analyzed through its participation in
the structure of Gross Domestic Product (GDP). According official statistical data
for selected countries, the contribution of Agriculture, forestry and fishing sector
1s quite stable over time. The total share is as follows: Albania - 20%, Macedonia
9.2%, Bosnia-Herzegovina 6% and Serbia 7.7% of GDP in 2016. The Agriculture
sector 1s one of main generator of GDP in those countries, especially in Albania
and Macedonia. Opportunities for small and medium enterprises are high, but dif-
ficulties to its development exist in all of the four observed countries.

The Republic of Serbia has extremely mixed terrain due to very different climate,
geographic and socio-economic factors. Regional differences and problems of
equal and balanced regional development are issues which are still needed to be
solved, even if institutional framework and support have been significantly im-
proved in recent years (Popovi¢, Maleti¢, 2017). All support programs for regional
development through utilization of agribusiness potentials are compliant with an
institutional framework in the European Union. Statistical data show that the gap
between developed and undeveloped areas increases over the years so that Ser-
bia can be considered as one of the countries in the SEE region with the highest
regional differences. Regional differences consequently lead to negative demo-
graphic trends in certain areas which mean intensive exodus between cities and ru-
ral areas. Years of negligent agriculture and demographic exhaustion of rural areas
have resulted in very negative economic and social trends in agriculture which also
affected the development of business activities in villages, farms and rural areas.
The most important trends are non-competitive farms with inadequate equipment
and knowledge, small production over a large number of farms, extensive and low
technological level of production, insufficient or inadequate use of agro-technical
measures, reduced productivity and poor management especially in the domain of
using agricultural waste (Panti¢, 2014). Low income and unprofitable production
are results of current trends and cannot be desirable in sustainable development
solutions.

The significance of small and medium-sized enterprises
for regional development

Many small enterprises are newly opened as a result of business ideas of one or
a few people, often owners, who take all risks of business failure, especially in
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the case of agribusiness activities. Agribusiness mainly depends on geographical
characteristics, climate and weather conditions during the year. Research results
among several SEE countries like Albania, Bosnia-Herzegovina and Macedonia
shows that support of new business ideas through adequate start-up support and
policy will have a positive impact on employment growth in rural areas. In order
to create a desirable environment for regional development, the government and
relevant stakeholders should implement appropriate local strategies, policies and
regulations especially in the domain of small enterprises and entrepreneurship.
Entrepreneurial and individual knowledge of people often is corresponding with
rural areas and environment development, so the institutional framework should
follow significance between regions and implement policies in line with the degree
of owners and employees knowledge. On the other hand, development strategies
should provide knowledge programs capacity building specially designed for rural
areas following individual characteristics of every rural area.

The importance of small and medium-sized business for the development of the
South-eastern Europe region could be improved with the creation and imple-
mentation of policies divided into two groups. The first group of policies can
provide greater profit to entrepreneurs and owners of farms or small and medi-
um-sized business entities, e.g. using the fiscal instrument for reducing taxes.
The second group of policies is dedicated to the greater success of SMEs busi-
ness initiatives through the elimination of regulatory and administrative barriers,
implementation of local programs for rural companies who currently use or will
start using specific natural or human rural resources. The main aim of policies is
to encourage the development of small and medium-sized enterprises in lower
developed rural areas with specific resources. Lower developed rural areas in
Serbia, but also in Albania and Bosnia-Herzegovina are areas with the small
number of inhabitants, mainly older people or people with poor education com-
pared to others, making them less attractive than other areas.

Highly educated and creative individuals tend to develop entrepreneurial initiatives
in rural areas in advanced economies more than in economies with lower income.
The role of human capital is significant for development of rural areas; several
researchers analyzed the relationship between high quality of human capital and
high development of entrepreneurial for rural economic growth. According to Lee
et al. (2004) entrepreneurship have strong relationship with the quality of human
capital in rural areas and changes in disposable income. Higher education leads
to better quality of human capital which is often in line with higher disposable in-
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come. The observed countries in this paper are part of Western Balkan region with
lower level of disposable income, so governmental support is very important for
development educational skills of inhabitants in the rural areas as way for increas-
ing the quality of human capital. Developing specific public policies especially in
the domain of taxes and subsidies, can encourage the opening of new enterprises in
all sectors, mainly in the agro-business sector. Entrepreneurial skills exist among
all working-age population, so institutional support is necessary to motivate in-
habitants to take a risk and create their jobs and business entities. Given previous
research results of authors, it can be concluded that entrepreneurs, small and medi-
um-sized enterprises have a significant role in economic activities across the SEE
region, in both urban and rural areas (Panti¢, 2014). They provide an increase in
production capacity, development and flexibility of rural areas according to trends
on the market, give employment opportunities to local inhabitants and enrich the
offer of products and services in local markets. In developed economies, where
the transition process is already finished, the transformation of the rural economy
is reflected in the reduction of the importance of agriculture and developing of the
processing industry, agro-trade and providing agro services. In rural areas, small
enterprises have a higher growth rate than foreign companies usually larger than
domestic (Miller, 1991).

Recognising the importance of the sector of agricultural SMEs to achieve higher
rates of regional as well as economic development, national institutional support
in the SEE countries has been intensified in recent years.

The SMEs in agribusiness in Albania

The SME:s sector in Albania is recognized as a driver of regional and rural devel-
opment, so the total number of small and medium-sized enterprises continued to
increase during the last five years. In 2015, it increased by 25% as compared to
2012, while employment growth by nearly 20% during the same period. The ratio
between SMEs and large companies is also growing. Even if the Albanian govern-
ment significantly improved the business environment, several key components
are still missing. Some of them are:

- learning about entrepreneurship and developing entrepreneurial skills

in elementary schools at the same time;

- developing of different sources of financing (besides traditional);

- setting up specific bankruptcy procedures in order to improve business

through programs of support, especially for enterprises who are facing fi-

nancial problems.
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Table 1. The number of SMEs in Albania, sector Agriculture, forestry and

fishing, 2013-2017

Number of employees 2013 2014 2015 2016 | 2017
1-4 1,585 2,121 | 21,030 | 32,493 | 37,535
5-9 53 68 94 80 71
10-49 41 58 58 66 60
50+ 11 13 12 20 18
Total 1,690 2,260 | 21,194 | 32,659 | 37,684

Source: Institute of Statistics, Albania, 2018.

Table 1 shows the total number of SMEs in Agriculture, forestry and fishing
during the last five years in Albania. Albania has a robust agriculture sector, very
important for overall economic indicators. According to official data are given
by the Institute of Statistics, a dramatic change occurred in 2015. The total num-
ber of SME:s in this sector significantly increased and reached 21,194 enterpris-
es. On the one hand, the largest share in total number of SMEs occupied those
who have not more than four employed people.

On the other hand, the number of the largest companies in Albania (over 250
employed people) is very low compared to micro and small companies. While
the number of small and medium enterprises was lower in 2016 and 2017, the
total number of micro enterprises is increasing during the last years. In 2017,
there were 37,535 micro companies, almost over 95% of the total number of
companies in the Agriculture, forestry and fishing sector.

Table 2. The structure of active SMEs in Albania by legal form, sector Agri-
culture, forestry and fishing, 2015-2017

Element 2015 2016 2017
Physical Person 1,184 834 761
Juridical Person 467 453 403
Farmers 19,543 31,372 | 36,520
Total 21,194 | 32,659 | 37,684

Source: Institute of Statistics, Albania, 2018.
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Active SMEs in Albania in the agriculture sector are divided into three groups
according to legal form. There are physical, legal entities*, juridical legal en-
tities® and farmers. After 2015 the largest share of active SMEs has farmers,
while significantly less legal entities are physical persons and juridical per-
sons. The number of physical, legal entities, as well as the number of juridical
legal entities, declined in the period from 2015 till 2017. However, at the
same time, the number of farmers is significantly increased, from 19,543 in
2015 to 36,520 in 2017.

Figure 1. The SMEs in Albania by legal form (2013-2017)
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Source: [nstitute of Statistics, Albania, 2018.

Figure 1 shows the number of physical and juridical legal entities in the Agricul-
tural, forestry and fishing sector in the period 2013-2017. The number of physical,
legal entities significantly decreased in the observed period, from 1,316 in 2013 to
761 in 2017, while the number of juridical legal entities was consistent over time.
Changes in the number of entities in Albania occurred because the agricultural
policy was significantly developed and implemented over time. Since 2005 the
number of different agricultural policy instruments and measures were adopted
(Zhllima et al., 2014). Some of them are:

- direct payment based on output;

- direct payment based on area/animal;

- on-farm investment support;

4 A physical person (natural person) - a human being, who is an individual being capable of as-
suming obligations and capable of holding rights (Quintana Adriano, 2015)

5 Ajuridical person is an organization, authorized by law with duties and rights, recognized as
a legal person and having a distinct identity (corporations, government agencies, and NGOs).
The rights and responsibilities of a juridical person are distinct from those of the natural per-
sons constituting it (Quintana Adriano, 2015).
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- food industry support;
- general support measures (mainly focused on food safety).

Effects of these policies can be found in the growing number of SMEs in agricul-
ture, increasing in the number of employees and gross added values during the
time. Because this sector is vital for regional and rural development in all, SEE
countries as in Albania, creating new and improving current public policies is
imperative for the future economic development.

The SMEs in agribusiness in Bosnia-Herzegovina

Bosnia-Herzegovina is one of the SEE countries which also has a strong re-
lationship between economic development, agriculture and the SMEs sector.
Because agriculture and SMEs have a significant contribution to regional and
rural development, a particular focus of government policies is placed on o
agricultural sector and small enterprises.

Table 3. The number of active enterprises in Bosnia-Herzegovina, sector Ag-
riculture, forestry and fishing, 2013-2018

Element 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Agriculture, forest- 881 862 787 826 854 893
ry and fishing

Crop and livestock 577 553 505 550 575 607
production

Source: Agency for Statistics of Bosnia and Herzegovina, 2018.

Table 3 presents the number of active enterprises in the period 2013-2018, in
the sector Agriculture, forestry and fishing as well as a subsector- Crop and
livestock production. Compared with Albania, who has many companies in
the agricultural sector, Bosnia-Herzegovina has fewer enterprises which deal
with this activity. During six years, from 2013 till 2018, the number of active
entities in the Agriculture, forestry and fishing is consistent. The same is with
the subsector Crop and livestock production - 577 enterprises were active in
2013, while in 2018 the share is slightly increased to 607 enterprises. It is
good to mention that almost every year the number of newly opened enter-
prises in the first half of the year is increasing. It could be a result of imple-
mented institutional programs of support to the SMEs in the Bosnia-Herze-
govina but also improving the overall business environment.
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Figure 2. Enterprises opened in the first half of the year, period 2013-2017
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Source: Agency for Statistics of Bosnia and Herzegovina, 2018.

Figure 2 shows the movement of newly opened enterprises during the observed
period. In 2013, 48 enterprises were opened in the first half of the year (till 30.06.)
in the whole sector, but most of them were part of the Crop and livestock pro-
duction. Continuous growth has been recorded over the years, so the number of
enterprises who opened in the first half of 2018 was 68.

The main problem in Bosnia-Herzegovina is that large number of SMEs was shut
down (or closed) in the first years of business operations (Petkovi¢ et al., 2016). So
the main focus of public policy makers is to create a quality measure or measures
to ensure their survival, growth and development. According to surveys conducted
in Bosnia-Herzegovina in 2015 and 2016, the main factors of SMEs business fail-
ure can be divided into four groups:

a) firm-specific (employees, strategies, modern production);

b) industry-specific (every industry has its activities which need to be imple-

mented in a specific way);

¢) macroeconomic indicators (good macroeconomic environment leads to

quality business activities for SMEs) and

d) spatial or geographical factors. Maybe the most critical factor for Bos-
nia-Herzegovina can be geographical because agricultural production is highly
dependent on the geographical conditions for cultivating crops or livestock as
well as from weather conditions. If external financial support exists (especially
in the domain of bank loans) that survival of the SMEs in the first years of busi-
ness can be higher.
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Table 4. The SMEs in Bosnia-Herzegovina, sector Agriculture, forestry and
fishing, by number of employees, 2013-2018

Element 2013 2014 2015 2016 2017 2018
0-9 714 686 619 664 683 717
10-19 93 111 105 96 99 113
20-49 43 42 40 40 44 40
50 - 249 17 16 16 15 16 16
Total 867 855 780 815 842 886

Source: Agency for Statistics of Bosnia and Herzegovina, 2018.

Because the number of employees is one of the criteria for division of enterpris-
es into groups, the number of SMEs according to this indicator is shown in table
4. It is evident that the largest share in the total SMEs sector has micro-entities
which employed up to 9 persons during the year. In 2018 there were 113 entities
which employed from 10 to 19 persons, while the number of those who em-
ployed from 20 up to 49 persons is less, only 40 enterprises. The smallest share
is for medium enterprises during all observed years, but this share is relatively
consistent over time.

Further simplification of business-related legislation could improve business per-
formances of the SMEs in the agricultural sector in Bosnia-Herzegovina, especial-
ly for newly opened. Simplification can include lowering the number of authority
fees and taxes, activities related to getting work permits but also better coopera-
tion between education institutions and enterprises (practical education is good
for all-students, schools and companies). Educational support maybe is crucial for
SMEs development in Bosnia-Herzegovina because owners and entrepreneurs
usually have good business ideas but lower knowledge about agricultural produc-
tion and agricultural market. Also, access to finance should be improved as in the
others SEE countries.

The SMEs in agribusiness in the Republic of Macedonia

The Republic of Macedonia is one of the SEE countries with high potentials for the
development of micro, small and medium-sized enterprises. Agriculture, forestry
and fishing sector is very significant for economic development, but the number of
SME:s in the period 2013-2017 is slightly decreased. In 2013 there were 2,706 en-
terprises, but in 2017 that number decreased to 2,361. While the number of small
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and medium-sized entities is stable over time, the number of micro-entities has
decreased — from 2,608 in 2013 to 2,260 in 2017 (Table 5.)

Table 5. The number of SMEs in Macedonia, sector Agriculture, forestry and
fishing, 2013-2017

Element 2013 2014 2015 2016 2017
1-9 2,608 2,625 2,477 2,393 2,260
10-19 35 37 47 45 41
20 - 49 30 35 31 35 36
50 - 249 33 27 26 25 24
Total 2,706 2,724 2,581 2,498 2,361

Source: Statistical Office of the Republic of Macedonia, 2018

Even the Macedonian government adopted new regulative measures to increase
the number of newly registered enterprises; this was not the case in the agricul-
tural sector. The main problem is the lack of financial funds and insufficient fi-
nancial support from official institutions. Especially, micro and small companies
are facing problems with regular access to finance. In line with crucial problems
of their development, official institutional support should provide non-banking
financial programs.

Special attention is dedicated to entrepreneurship in all sectors as well as in the
agriculture. Several policy measures were adopted in this period especially to give
support and to stimulate young entrepreneurs, also to provide funds for start-ups.
Women entrepreneurship is also one part of long-term strategies for economic de-
velopment, so the government implement unique services (education and adviso-
ry) for its advancement. All research about women entrepreneurs over the years,
conducted in the SEE region, showed that women entrepreneurship is essential to
overall economic development, with focus on rural areas where women are of-
ten marginalised, without quality and long-term jobs (Jovanovic, 2018). With the
development of women entrepreneurship, not only in Macedonia but in the other
countries position of women in business and society will be improved.

In order to provide all relevant information for owners, managers and entrepre-
neurs in agriculture, an online platform for knowledge exchange has been created.
The effects are positive, costs of business activities are reduced, while the avail-
ability of information is increased.

363



Overall, progress in the SMEs environment has been made during the five years
from 2013 to 2017, with the tendencies to become better in the following period.
Significant changes occurred in the agricultural sector, so its contribution to re-
gional and rural development is increasing.

The SMEs in agribusiness in the Republic of Serbia

Like in other SEE countries, SMEs have an essential role in economic develop-
ment as well as in rural development of the Republic of Serbia. Agriculture in
Serbia can provide significant opportunities and chances for business development
and economic growth due to natural resources, geographical location, land quality
and well-educated labour. Also, it has significant potential for the development of
innovative products, which may imply in new start-up businesses and creating new
jobs. Nevertheless, the agrarian policy was not well conceived during the 20® cen-
tury, so the agrarian sector was neglected due to intensive industry development
(Jovanovi¢, 2016). Development programs were designed to improve and sup-
port state-owned companies while the private sector and commercially oriented
agriculture holdings stagnated during years. With the beginning of the economic
reforms and structural changes, the agro-business sector increased its importance
for overall economic growth. Policymakers created institutional support in line
with market demand, so governmental support was redirected to primary agricul-
ture production instead of industry and development of entrepreneurship and small
and medium enterprises instead of large state-owned companies. Effects of these
changes in economic (and agriculture) policy can be found in the new structure
of business entities observed by size (number of employees, annual turnover) and
legal, organisational form. Table 6 shows units of classifications by legal, organi-
sational form essential for agriculture development.

Table 6. Units of classification by several legal (organizational) forms in
Agriculture, forestry and fishing, 2013-2017

Element 2013 2014 2015 2016 2017
Partnerships 99 93 92 91 84
Limited Partnership 21 21 20 19 19
Limited Liability Company 2,552 2,739 2,894 3,054 3,181
Joint Stock Company 48 44 37 33 27
Public Joint Stock Com- 98 94 89 85 81
pany
Public Enterprises 6 6 6 7 6
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Element 2013 2014 2015 2016 2017
Corporative and associa- 1,497 1,505 1,510 1,528 1,628
tions of cooperatives
Socially owned enterprise 37 34 34 33 33
Entrepreneurship 2,363 2,428 2,403 2,560 2,677
Total 6,734 6,977 7,095 7,420 7,749

Source: Statistical Office of the Republic of Serbia, 2018.

Majority of enterprises, including an overall sector of the SMEs, are organised
as limited liability companies (LLC). The number of LLC is increased, so 3,181
units in 2017 were classified to have this legal, organisational form. The next
one is Entrepreneurs which in 2017 counts for 200 entrepreneurs more than in
2013. The effects of the structural changes in the Republic of Serbia can also
be resulted in increasing the number of cooperatives, especially in Agriculture.
In 2013, there were 1,497 cooperatives while in the 2017 number increased up
to 1,628. During the five years, the number of socially owned enterprises and
public enterprises was consistent.

Figure 3. Entrepreneurs in Serbia in agriculture, forestry and fishing sector
in the period 2010-2017

3000

2900
2800

2700

2677
2600

2560
2500 2511

2428
2400 2371 2403

2363

2300 2379

2200
2100

2000 T T T T T T T 1
2010 2011 2012 2013 2014 2015 2016 2017
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2010-2014" and Statistical Office of the Republic of Serbia, 2018
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The development of entrepreneurship in agriculture is not possible without ade-
quate institutional support. Institutional programs can establish a better market po-
sition for entrepreneurs, especially with creating new financial support programs
that can encourage and improve agricultural production and stimulate the export
of agricultural products.

Agriculture is the only branch of the Serbian economy that has a positive foreign
trade balance, so it is very important to ensure its sustainability in development
(Subi¢ et al., 2015). Rural areas in Serbia have been neglected for many years. Un-
controlled exodus on the route between villages and cities led to the migration of
a large number of young people into industrial and commercial areas, leaving be-
hind the tremendous natural resources and potential that villages have. A potential
solution for creating new jobs in rural areas can be a higher number of entrepre-
neurs, but the government still need to implement several programs more in order
to create an adequate business environment for them. If the government creates
programs that can provide professional and advisory assistance in agribusiness by
official Agencies or Institutes, as well as including educational institutions such
as the Economic or Agriculture Faculties, the motivation of young people to stay
in villages and to develop their own business can be higher. Figure 3 shows the
number of entrepreneurs in the period from 2010 up to 2017. During this period,
institutional support to agriculture and SMEs has been changed (Jovanovi¢, 2016).
However, despite that, the increase in the number of entrepreneurs as well as the
SMEs has not been noted. Table 7 shows the number of micros, small and medium
enterprises in Agriculture, forestry and fishing.

Table 7. Number of micro, small and medium enterprises in Agriculture, for-
estry and fishing in the Republic of Serbia, 2013-2017

Element 2013 2014 2015 2016 2017
Micro 2,947 2,925 2,905 3,080 3,233
Small 372 360 367 368 363
Medium 104 97 95 94 88
Total SMEs 3,423 3,382 3,367 3,542 3,684

Source: SMEs report for Serbia for the period from 2014 to 2018, Ministry
of Economy

The largest share in the structure of the SME sector in the Agriculture, for-
estry and fishing in 2017 has micro-entities (less than ten employed people).
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Small enterprises (between 10 and 49 employed people) have an incremental
decline during years- from 372 enterprises in 2013 to 363 in 2017. The num-
ber of medium enterprises (between 50 and 249 employed people) declined
for 25% during this period, from 104 entities in 2013 to 88 entities in 2017.

Table 8. Number of employees in micro, small and medium enterprises in
Agriculture, forestry and fishing in the Republic of Serbia, 2013-2017

Element 2013 2014 2015 2016 2017
Micro 4652 4513 4,674 4,728 4,687
Small | 8,186 | 8174 | 8153 | 8126 | 7,874
Medium 10241 9298 8590 8451 7812
Total SMEs | 23,079 | 21,985 | 21,417 | 21,305 | 20,373

Source: SMEs report for Serbia for the period from 2014 to 2018, Ministry
of Economy

One of the indicators essential to analyse the development and growth of the SME
sector is the number of employees. Even government create a new type of insti-
tutional support, the number of employed people in the micro, small and medi-
um-sized enterprises in the Agriculture, forestry and fishing declined between the
years 2013 and 2017. The reason for 12% decline during the five years can be
found in the modernisation of agriculture production, enlarging farms or agricul-
ture households, as well as in particular characteristic of agriculture. Thus, agricul-
tural production often does not require the same number of employees during one
year, because of strong seasonal, so the total number of employees can vary more
than in other activities or sectors.

Conclusion

Analysis based on results of this research lead to conclusion that small and medi-
um enterprises, as well as the entrepreneurship are very important for economic
development in selected low and middle-income countries over the SEE region.
They are not important only for increasing economic growth, but also for achiev-
ing higher level of development in all rural areas. Significance of agribusiness is
noted in all four countries which are the subject of this paper- in Albania, Macedo-
nia, Bosnia-Herzegovina and Serbia. A common feature for all countries is that the
most numerous entities by size is micro enterprises in the Agricultural, forestry and
fishing sector during period 2013-2017. The total number of entities in the SME
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sector increased in Albania, Serbia and Bosnia-Herzegovina, while in Macedonia
slightly decreased. Because Agriculture sector has high contribution to the GDP
creation, especially in Albania, using available opportunities like natural resourc-
es and geographical advantages can create new jobs, new enterprises and conse-
quently- a higher living standard and balanced regional development. Main obsta-
cle for it is luck of financial funds and inadequate financial offer by banks, usually
adapted for larger companies and activities with lower risks. Institutional support
1s needed, so the policy makers should create adequate financial programs for the
SME and entrepreneurs in agribusiness to use all its potentials and advantages.
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FEMALE ENTREPRENEURSHIP - A PATH TOWARDS
SUSTAINABLE RURAL RESTRUCTURING'

Jovana Ciki¢*, Marina Nedeljkovié?

Abstract

Economic sustainability is one of four pillars of sustainable rural development.
In order to achieve it, rural economy restructures which, among other, means that
it develops on locally embedded activities. Sustainable rural restructuring very
much depends on entrepreneurial capacities of various actors. We focus on gen-
der-specific capacities as gender biases are one of the most persistent barriers in
achieving rural sustainable development. Thus, we have analyzed rural women
entrepreneurial experiences based on data collected in a survey on a sample of
503 rural women living in 14 villages in Vojvodina. The aim is to address two re-
search questions: a) are there any differences among rural women, whether or not
they have an entrepreneurial experience and b) are there any differences among
female rural entrepreneurs, according to their business domain. Despite several
limitations of the study, results can be useful as a baseline for more in-depth re-
search of female rural entrepreneurship.

Key words: female rural entrepreneurship, economic sustainability, gender
mainstreaming, Vojvodina.

Introduction

Although sustainability has been criticized over the last couple of decades (Lél¢,
1991; Berke, Conroy, 2000), both as a concept and a practice, it is still present in
scientific and, especially, policies discourses. Sustainability encompasses social,
environmental, cultural, political, but also economic daily practices and develop-
mental choices. Economic sustainability refers not only to achieving economic
growth, but also welfare and its fair distribution. Sustainable economic growth is
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based on redefinition of the resources’ use while economic welfare is essentially
connected to a social dimension of sustainability, especially goals like equal access
to various types of capitals, right to participation and empowerment of marginal-
ized social groups (Ciki¢, Petrovié, 2010).

Accomplishment of economic sustainability necessarily entails significant struc-
tural changes. Such covers organizational adjustments, technical and technolog-
ical innovations, development of human capital, etc. In terms of development of
rural areas, we argue