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Foreword

The international scientific conference “Economic Science for Rural Development” is organized
annually by the Faculty of Economics and Social Development of Latvia University of Agriculture.
The proceedings of the conference are published since 2000.
The scientific papers presented in the conference held on 9-11 May 2018 are published in
3 thematic volumes:
No 47 Rural Development and Entrepreneurship
Production and Co-operation in Agriculture

No 48 Integrated and Sustainable Regional Development
Marketing and Sustainable Consumption

No 49 Bioeconomy
Finance and Taxes
Home Economics
New Dimensions in the Development of Society

The proceedings contain scientific papers representing not only the science of economics in the
diversity of its sub-branches, but also other social sciences (sociology, political science), thus confirming
inter-disciplinary development of the contemporary social science.

This year for the first time the conference includes the section on a new emerging kind of
economy-bioeconomy. The aim of bioeconomy is to use renewable biological resources in amore
sustainable manner. Bioeconomy can also sustain a wide range of public goods, including biodiversity. It
can increase competitiveness, enhance Europe's self-reliance and provide jobs and business
opportunities.

The Conference Committee and Editorial Board are open to comments and recommendations
concerning the preparation of future conference proceedings and organisation of the conference.
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We would like to thank all the authors, reviewers, members of the Programme Committee and the
Editorial Board as well as supporting staff for their contribution organising the conference.

On behalf of the conference organisers

Anita Auzina

Associate professor of Faculty of Economics and Social Development
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MUNICIPAL WASTE MANAGEMENT IN RURAL AREAS IN POLAND

Joanna Baran !, PhD
!Warsaw University of Life Sciences (SGGW)

Abstract. The article concerns the municipal waste management system in rural areas in Poland. The first part
of the research presents levels of generated municipal waste, morphological properties of waste and differing
waste management fees. The second part uses a questionnaire to study 300 residents of rural areas in order to
identify their opinion about the waste management system in place. Residents of rural areas are generally
content with the system in place; approximately 2/3 of them participate in selective waste collection and
believe that the waste collection fee is appropriate.

Key words: rural areas, municipal waste management, recycling.
JEL code: Q53

Introduction

Poland generates approx. 200 kg/person less municipal waste than the EU average; on the
other hand, approx. 50 % of municipal waste is directed to landfill sites, which is a negative aspect
in the context of pursuing a circular economy. Poland’s accession to the EU resulted in a
requirement to adapt Polish law to the applicable provisions of EU law, also with respect to waste
management and environmental protection (Wysokinski et al., 2015). Poland has undertaken to
take actions aimed at organizing waste management, in particular to limit the amount of municipal
waste deposited in landfill sites and to decrease the percentage of biodegradable waste. It has also
undertaken to significantly increase recycling rates of other waste fractions. To this end, changes in
previous provisions of law concerning waste management were introduced (Czyzyk et al., 2012;
Pietrzykowski, Wicki 2011).

On 1 January 2012, the Act on Maintaining Cleanliness and Order in Municipalities (Dz. U. 2011
No 152/897) came into effect. The amended Act has obligated municipalities to make extensive
changes to the previous waste management system and, primarily, to claim waste ownership and
reduce the amount of waste arriving at landfill sites. Municipalities are obligated—within specified
deadlines—to reach appropriate levels of biodegradable waste reduction and to increase the
recycling rate of other waste fractions (Baran, 2016). The amended Act has given municipalities
numerous duties and tasks, the execution of which will enable the implementation of an
appropriate municipal waste management system.

The aim of the article is to characterize the waste management system in rural areas and to
identify the opinion of residents of rural municipalities concerning the system in place. The research
intends to identify the levels of generated waste and its morphological composition, and the
number of landfill sites in rural areas, and to make a comparison with indicators for cities. The
research also identifies key issues of waste management in rural areas.

The research was conducted in two stages. In the first stage, sources included data published in
Central Statistical Office databases, concerning waste management in rural areas in Poland. The
second stage, in April-May 2017, consisted of a survey conducted among randomly selected
residents of three rural municipalities from Mazowieckie Province. In total, 300 people were
surveyed, including 165 women. The survey study concerned, inter alia, such things as the “waste

”

tax” rate, frequency of waste collection, type of available waste receptacles, availability of

information and environmental education.
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Research results and discussion
As part of the current waste management system in Poland, municipal self-governments are

responsible for organizing the collection of municipal waste from real property owners, as well as

for most of the aspects of waste management, including organizational and investment processes.

The most important tasks of municipal self-governments include (Stys, Foks 2014):

e preparation and acceptance of rules for maintaining cleanliness and order, i.e. specification of,
among other things, terms and conditions and the subject matter of contracts for entities
operating municipal waste management businesses;

e specification of rates for managing municipal waste;

e provision of construction, maintenance and operation of owned, or shared with other
municipalities or economic entities, facilities and equipment for recycling and neutralizing
municipal waste, or provision of conditions for construction, maintenance and operation of
facilities and equipment for recycling and neutralizing municipal waste by economic entities;

e preparing and conducting tender proceedings for collection and management of municipal
waste.

Figure 1 shows the scheme of the organization of the municipal waste collection system in

Poland.
MUNICIPALITIES PROPERTY OWHRER
specifies terms & conditions of waste
collection frorn ow ners and waste generates waste;
rnanagernert fee rates; - i
selects by tender, the entreprensur - pays the_gmlna afee, S.DECIﬁEd by
collecting w aste from the property T the gmina, for managing waste
oW ner}
provides the construction, operation
and rmainten ance of RFMWER
" k
WASTE TRANSPORTER REGIONAL FACILITY FOR
MUNICIPAL WASTE
collects waste from the property PROCESSING (RFMWP)
owner, in comphance with terms & — -,
conditions specified by the gmina; - stores waste;
transports waste to RFMWP thermally, mechanically and
biologically treats waste;
composts waste
-
F
TEMPORARY FACILITY YOIYODESHIP
SELF-GOYERNMENT
collects waste in case of RFMWP
malfunction; specfies waste processing
collects waste until RFMWP is ol methods;
restarted. specifies the operating area of
RFMWP;
indicates the location for RFMWP
and Temporary Facdilities

Source: Maciejczak, Baran, 2017

Fig. 1. Simplified organizational scheme of the municipal waste management system in Poland

Rural areas occupy about 93 % of Poland and almost 40 % of the population live in rural area;
therefore, these areas cannot be marginalized in municipal waste management. Rural areas differ
from urban areas in the field of waste generation and management (Baran, 2015). In rural areas in

Poland, the generation of municipal waste is over three times lower than in urban areas (Figure 2).
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The rural community generated 2.3 million tons of municipal waste in 2016, which gives approx.
140 kg per 1 resident (in cities: 335 kg). Compared to 2005, the amount of waste generated by
the rural community increased (by 56 %); therefore, the amount of waste per 1 resident is also
higher. The most waste per 1 rural resident was identified in Zachodniopomorskie and Lubuskie
Provinces, the least in Swietokrzyskie, Lubelskie and Podkarpackie Provinces (Table 1).

In rural areas in 2016, 30 controlled municipal waste landfill sites have ceased operation, which
means that 228 landfill sites remained operational in 31 XII 2016. Compared to 2005, the number
of landfill sites decreased over threefold, and their area decreased nearly twofold (figure 3). Illegal
landfill sites are a significant problem, with over 2.000 such sites in rural areas.

10000
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Source: author’s calculations based on Municipal Infrastructure, Central Statistical Office, 2005-2016

Fig. 2. Mixed municipal waste (without selectively collected waste) collected in rural areas
and urban areas in 2005-2016 (thous. t)
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Source: author’s calculations based on Municipal Infrastructure, Central Statistical Office, 2005-2016

Fig. 3. Controller landfill sites in rural areas and urban areas in 2005-2016

The morphological composition of waste from households in rural areas is dominated by organic
waste, which constitutes nearly a half of municipal waste (Figure 4). Such waste can be divided
into two main streams: the first is organic kitchen waste (food remains, vegetable and fruit
peelings etc.); the second is green waste generated when maintaining areas around buildings
(grass, leaves, branches, weeds etc.). Per year, an average resident of rural areas generates
approx. 61 kg of organic kitchen waste and approx. 15 kg of garden waste (Czyzyk et al., 2015).
The majority of organic waste (as much as 90 %) can be managed at the household. The bulk of
biowaste is suitable for composting, while food remains are often used to feed animals.
Municipalities must search for solutions encouraging household owners to select biodegradable
fractions from the waste stream and equip the households with, e.g. compost bins. The next
significant fraction in the morphological composition of waste from rural households is combustion
waste, which constitutes approx. 28 % of waste in winter. The next group of waste is waste
suitable for recycling, including over 5 % of paper and board, 7.5 % of plastics, and 10 % of glass.
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Morphological composition of waste from households varies depending on season (Figure 4).

Pronounced seasonal changes can be seen in the percentage of combustion waste (more in winter,

less in summer) and organic waste (more in summer, less in winter) in total waste.
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Fig. 4. Share of individual material fractions in municipal wastes originating from households
in rural areas in winter and summer

Table 1

Municipal waste per 1 resident and rates of waste management fees in rural
and urban areas in 2015

Municipal Rural municipalities Rural-urban municipalities

Provinces waste* per capita PLN/month/ resident PLN/ month / resident

in rural areas selected . selected mixed

(kg) waste mixed waste waste waste
Lower Silesia 189.7 13.7 23.2 11.3 17.5
g::m;’ri:;ia 144.6 10.1 19.2 7.5 13
Lublin 72.5 5 10.1 7.3 13.3
Lubusz 209.5 8.9 15.3 11.2 20.4
Lodzkie 121.3 6.6 12.5 7.8 13.9
Lesser Poland 109.8 6.1 11.2 6.1 10.2
Masovia 124.9 7 13.3 7.3 13.9
Opole 179 9.6 17.8 10.3 17.8
Subcarpathia 83.1 16.1 7.4 12.4
Podlasie 116.3 12.6 7.3 13
Pomerania 180.5 9.3 16 11 20
Silesia 173.2 7.4 15.1 7.3 15.3
Swietokrzyskie 61 7 13 3.8 7.3
Warmia-Masuria 141.5 8.9 12.4 8.3 12.1
Greater Poland 1187.4 7.6 13.4 8.5 14.7
West Pomerania 210.4 12.3 18.8 11.9 20.7

* excluding waste collected separately
Source: Steinhoff-Wrzesniewska 2015; Czyzyk et al., 2015
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Waste management system should operate according to the waste management hierarchy.
According to this hierarchy, actions concerning waste management should first consist of
preventing the generation of waste, or limiting its amount. If waste is already generated, it should
be prepared for reuse or subjected to the recycling process. Disposal consisting in long-term waste
storage is relatively the simplest, but the least desirable method (Teodorowicz, 2013, p. 29;
Michniewska, 2016, p. 22).

According to the waste management hierarchy, the primary tasks of municipalities, laid down in
the provisions of the Act introduced in 2012, is the selective municipal waste collection “at the
source.” The majority of rural residents have declared their intention to sort waste, which is also
connected with a lower fee. Fee variation was intended to encourage waste producers to sort
waste. Experiences of other countries indicate, however, that the measured, actual sorting level is
considerably lower than the one declared by residents. Therefore, we shouldn’t confuse willingness
to sort waste with the actual “recycling rate” (Dahlen, Lagerkvist, 2010).

It is worth mentioning that, for rural municipalities, the rate for both sorted and unsorted waste
is lower than rates applicable in urban-rural municipalities (Table 1). Fees for unsorted waste were
set by rural municipalities at a level approx. 100 % higher than fees for sorted waste. Average
municipal waste fees in municipalities of the following provinces: Lubelskie, Mazowieckie,
Podkarpackie and Swietokrzyskie were at a such low level, that there was a risk of not balancing
the waste management system. Low rates for waste collection set by municipalities were probably
connected with the expected social resistance with respect to paying the so-called “waste tax”
(Malinowski, 2014; Golen, 2014; Gornicki, 2014; Steinhoff-Wrzesniewska, 2015).

The opinion research sample consisted of 300 residents of three rural municipalities. Among the
surveyed, women were the majority (55 %). 45 % of respondents are people with tertiary
education, while 33 % have secondary education (Table 2). The majority of respondents are people
under 50 years of age who, after graduating, returned and settled in rural municipalities. The

majority of people surveyed live in single-family homes.

Table 2
Properties of the research sample (in %)
Property Women | Men | Total
Under 25 22 12 34
25-50 23 18 41
Age
Over 50 10 15 25
Total 55 45 100
Primary 3 3 6
i Vocational 2 14 16
Education
Secondary 22 11 33
Tertiary 28 17 45
Single-family 49 29 78
Type of residential housing | Multi-family 6 16 22
Total 55 45 100

Source: author’s research

The majority of people surveyed (66 %) declare that they sort municipal waste generated at
their households and state that the main reason for undertaking this method of solid waste
collection is the desire to care for the natural environment and the fact that the fees are lower
when participating in selective collection (Figure 5). However, the respondents who declared that

they collect only mixed waste at their households state that the reason for their decision is that
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sorting is burdensome, because it takes a long time and requires a lot of space for receptacles
intended for various waste fractions. The respondents who don’t sort waste justify their decision
with the reason that participation in selective collection by individuals will not change anything

(Msorting would be reasonable if everyone did it, and they did it earnestly”).

M | sort waste

I don't sort waste

Source: author’s research

Fig. 5. Respondents’ answers concerning waste sorting

The interviewees were then asked to state their opinion about the frequency of waste collection
and the type and number of receptacles provided by the waste collection company (Figure 6). Over
a half of the interviewees believe that these two components of the system operate correctly.
Nonetheless, approximately one third of the interviewees state that the waste collection frequency

is insufficient, and the type and number of receptacles are inappropriate.
collectionfrequency number and type of receptacles
m sufficienr/appropriate

insufficient/inappropriate

30%
35%

M have no opinion

Source: author’s research
Fig. 6. Interviewees’ opinion on waste collection frequency and number and type of waste
receptacles

45 % of interviewees believe that waste collection fees are appropriate. 29 % of respondents
state that the rate should be lower (Figure 7). Some interviewees emphasize that the difference
between fees for different types of collection (sorted/unsorted) should be higher, which could
encourage people to participate in selective collection. However, implementing a larger difference
could result in the aforementioned phenomenon of declaring selective collection (for money-saving
reasons) and not observing it at households.

The interviewees were also asked to indicate how their waste collection expenses have changed
since the introduction of waste management system changes. 52 % of respondents state that the
costs have increased; 19 % say that they remain on the same level; 6 % state that they
decreased, while 23 % of interviewed people are unable to determine this. It should be, however,

noted that, until the second half of 2013, residents were managing municipal waste themselves—
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some of them had contracts with waste collection companies, some deposited their waste in local
landfill sites, while some burned the majority of generated waste in furnaces. Therefore, the

increase in waste collection expenses should have been expected.

M fee rates appropriate
free rates inappropriate

M | have no opinion

Source: author’s research

Fig. 7. Interviewees’ opinion on waste collection fee rates

The comparison of cost information with information obtained in the question about satisfaction
with changes introduced in 2013 indicates that the financial factor is not a key factor determining
the satisfaction with waste management system operation—19 % of respondents, despite stating
that their expenses increased, are satisfied with waste management system changes.

The interviewees were also asked about their opinion on environmental education conducted by
the municipality office. Study results in this aspect can be seen as unsettling, because only 44 % of
respondents state that the municipality office has been conducting environmental education and,
therefore, performed its statutory duty. Over 50 % of interviewees state that there were no
environmental education campaigns (22 % of choices), or that they didn't know about such
initiatives (34 % of choices). It should be stated that proper approach to waste largely depends on

appropriate education in this respect.

Conclusions, proposals, recommendations
The analyses conducted in this article can be used to draw the following conclusions.

1) Correct organization of municipal waste management is a very complex task. Poland had to
adjust to EU directives and accession-related obligations with respect to waste management,
which included, in particular: reduction of biodegradable waste storage, increased recycling
rates, adjusting municipal waste landfill sites to EU standards. Waste management policy in
Poland has been a subject of dynamic changes since 2012. Municipalities were given the basic
duties with respect to waste management. All municipality residents should fall under a
statutory, organized municipal waste collection system.

2) Even though rural areas in Poland generate approximately three times less municipal waste, the
majority of collected waste is deposited in landfill sites. Rural areas have over 2.5 times more
controlled and uncontrolled landfill sites than in cities.

3) Main problems of rural areas include: aversion of residents to waste sorting, lack of discipline
for observing selective waste collection and pollution of selectively collected waste, helplessness
of municipalities in battling illegal waste landfill sites, burning waste in households, high
transport costs (e.g. due to a colonial nature of development), lack of money for waste

management infrastructure, ineffectiveness of conducted educational campaigns.
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Despite the fact that residents of rural municipalities mainly declare satisfaction with the waste
management system in place, we can assume that the new Act on Waste did not bring the
expected results with respect to both the reduction of illegally stored waste management and
the creation of modern waste processing facilities, mainly incinerators. The primary task
standing in front of rural municipalities is therefore a correct organization of selective collection
and processing of the organic fraction of municipal waste, as well as educational campaigns,
which will increase the environmental consciousness of the residents and encourage them to

participate in correct waste management.
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Abstract. In terms of supporting the development of green economy, it is important to understand the role of
environment in stimulating its development. The results of an empirical study conducted in 2017 on a randomly
selected sample of 578 enterprises of the SME sector, directly related to green economy, indicated that not only
macroenvironment (the policy pursued, the creation of global institutional solutions supporting the development
of resource-efficient technologies) but also meso- and microenvironment affected the development of green
economy. A major role in this regard is served by the activity of local government units and by the activities of
non-governmental organisations that form the institutional environment of enterprises. These institutions have
tools and instruments, which they can use to stimulate the process of “greening” of the local economy.

Key words: green economy, enterprise, environment, development.

JEL code: R11, R58

Introduction

For the majority of Polish society, green economy is a completely new idea, both in terms of
regulations that support its development and of practical effects of the implementation of
technologies and organisational solutions aimed at the protection of natural environment (Kryk,
2011; Gorka, Luszczyk, 2014; Prospect for ..., 2017). The concept of green economy is inextricably
linked to the paradigm of sustainable socio-economic development, based on three attributes i.e.
low-emission performance, resource efficiency, and social inclusion (Cato, 2009; Adapting for ...,
2011; Brand, 2012).

The implementation of measures conducive to the development of green branches of economy
and green jobs is encouraged by international organisations including OECD! and the European
Union2. At the local level, the idea in question is supported by the measures taken by numerous
non-governmental organisations and public institutions.

Given that enterprises operate within a specific external environment, this environment provides
them with certain opportunities and possibilities while imposing requirements and restrictions on
them. The group of factors which affect the rate of development of, generally, all enterprises,
includes inter alia fiscal policy of the state, legal mechanisms and regulations concerning the
freedom to conduct a business, the level of economic growth, economic conditions, availability of
loans and lending rates, demand and supply of qualified workforce, and employment regulations.
As regards the entities representing the broadly understood sphere of green economy, important
issues include: the level of support for activities related inter alia to the development and
implementation of environmentally-friendly products and services, the rate of implementation of
pro-environmental investment projects (including as part of public procurement)3, the scope and
scale of preferences for green economy entities and sectors, and the level of social awareness

(Szyja, 2015). In terms of searching for the possibilities for supporting the development of green

1 Green Growth Indicators 2014. OECD Green Growth Studies, OECD, Paris 2014, http://www.keepeek.com/Digital-Asset-

Management/oecd/environment/green-growth-indicators2013_9789264202030-en (accessed on 02 December 2017).

2 The Employment Package prepared by the Commission in 2012 presents the framework for job-rich recovery, emphasising the need for the further
development of labour market tools and the identification of demand for skills in order to support both the transition to green economy and the
progress in meeting the employment objectives defined in the Europe 2020 strategy.

3 Pursuant to EU regulations, Poland is obliged to take actions concerning low-emission and resource-efficient economy (Low-Emission Poland 2050
project, the National Programme for the Development of a Low-Emission Economy).

1Corresponding author. Tel.: + 48895233923; E-mail address: katarzyna.brodzinska@uwm.edu.pl 25
2Corresponding author. Tel.: + 48895233822; E-mail address: zbr@uwm.edu.pl



Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 25-31
DOI 10.22616/ESRD.2018.114

economy, it is of importance to identify the factors determining its development, including primarily
the understanding of the role of environment.

From the research perspective, the effects of green economy on the development of sectors and
regions are interesting, therefore the research area was selected to be Warmia and Mazury
Voivodeship i.e. a region unique in terms of environmental values. Two main geographical lands,
namely Warmia and Mazury also referred to as “The Land of One Thousand Lakes”, are an area in
which the development of green economy should be particularly stimulated. In order to assess the
measures taken in this regard, a study using the interview method and the CATI (Computer
Assisted Telephone Interviewing) technology was conducted in 2017 on 578 randomly selected
enterprises of the SME sector, directly related to green economy, including those involved in agri-
food processing, provision of services, production, and rural tourism. Even though, in sectoral
terms, green economy most frequently concerns the sectors connected with renewable energy
sources, environmentally-friendly construction materials and energy-efficient construction,
environmentally-friendly transport, water and waste management, and spatial management
(Ayres, 2010), the main criterion for distinguishing it is the combination of environmental and
social aspects (Ryszawska, 2013). The aim of the research is to know the determinants of the
development of green economy. The tasks of the research include analysis of local environment of

green economy indicates by subregions (NUTS 3) and the areas of economic activity of enterprises.

Research results and discussion
1. Environment as a determinant of the development of enterprises

The source literature provides many various methods for identifying and assessing the role of
environment in stimulating the development of enterprises (Institutional environment ..., 1999;
Walczak, 2010; Jablonski, Jablonski, 2012; Wasilczuk, 2015; Prospects for .., 2017). The
environment of enterprises, including those operating in green economy sectors, is formed by the
elements and participants of the market that affect their activities (Flak, Glod, 2009; Rachwal,
2011). This environment is comprised of both the macroenvironment i.e. elements that are
external in relation to the enterprise (e.g. technical, economic, social, demographic, political, legal,
and cultural determinants) and which are not affected by the enterprise, and meso- and
microenvironment which may be, to a certain extent, affected by the enterprise.

One of the major features of the environment is its variability and complexity, the strength of
the influence on a particular organisation or processes (North, 1990; Hwang, Powell, 2005;
Limanski, 2015). This is the complexity and uncertainty of the environment that have an effect on
the process of the development and implementation of an enterprise’s strategy, and thus on the
structure of the instruments and actions applied. In this context, considerations concerning the
possibilities for the development of enterprises of the green economy sector can be focused on
searching for factors - both those having a direct effect on its operation and development and
those affecting its environment indirectly. Practice shows that entrepreneurs pay more and more
attention to factors related to the environment. Based on observations and analyses, it can be
assumed that such an attitude in business thinking and acting is a consequence of the increase in
importance of network and project organisations in which the boundaries between the enterprises
and the environment are very flexible (Krupski et al., 2009).

What is also important is the issue of globalisation of the economy, which is conducive to the

formation of strong economic groups stimulating the activity of enterprises (e.g. support as part of
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EU programmes). Such a situation supports the efforts to disseminate the cooperative approach
based on the idea of cooperation in market activities (Fayerweather, 2007).

Another important issue is the relationships of enterprises with the sphere of research and
development, since the development is more and more dependent on the ability to acquire financial
support for projects implemented commonly with entities present in the environment of the firm.

Against the background of economic tendencies and trends characterising modern carrying on of
an enterprise, a question arises about the way of developing relationships with the environment
and of creating conditions that enable making use of the environment for the operation and

development of business entities.

2. Environment as a factor of the development of green economy - an empirical
study results

The source literature provides numerous classifications of regional determinants. The regional
environment comprises public administration units, funding institutions, scientific and educational
institutions, and service infrastructure institutions supporting the development of entrepreneurship
and conduct of business activities (Wach, 2008). Institutions of the public sphere are particularly
responsible for creating local conditions for the development of entrepreneurship, including for the
state of technical infrastructure (roads, sewerage, water supply), the level of safety, the situation
in the labour market, activity of non-governmental organisations, and entrepreneurship of
inhabitants. Another factor affecting the rate of changes in the economy is the local government
units’ activities oriented towards the activation of the local community through creating a friendly
climate for the development of entrepreneurship initiatives, supporting the process of job creation
but also maintaining new jobs, particularly in environmentally-friendly sectors, attracting new
investors, strengthening local economy through the establishment of connection networks, raising
the level of infrastructure in the area etc. (Filipiak, Ruszala, 2009).

According to the adopted assumption, understanding the determinants of the development of
green economy was based on measures that enable the identification of local problems for general
groups and factors. The assessment of conditions provided to economic entities by the institutional
environment can be assisted by the use of the following subjective component grades for such
spheres of socio-economic life, as:

e the state of the natural environment,

e living and accommodation conditions,

e access to information and knowledge on local environment and its problems,

e the quality of technical infrastructure (e.g. roads, sewerage, water supply),

o the situation in local labour market,

o the efficiency and scale of activities of nhon-governmental organisations,

e the activity of local governments in stimulating the development of SME sector.

An analysis of the obtained opinions of entrepreneurs, concerning the assessment of the
elements of local environment of green economy indicates that this is the state of the natural
environment that has the strongest effect on the potential for the development of the “green
sector” (47.4 pp). In turn, on the regional scale (NUTS 2), the major barrier to the development of
green economy is the situation in the labour market (-1.9 pp). However, it is worth emphasising
the role of local determinants in stimulating the development of green economy, which is already
noticeable at the subregion level (NUTS 3), (Fig 1).
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Fig. 1. Differentiation of local determinants in stimulating the development of green economy

In the subregion of the city of Olsztyn, the state of the natural environment was rated the
highest by entrepreneurs, while in the subregion of the city of Elk, the highest rated ones were the
environment factors associated with the activity of local governments and non-governmental
organisations. Therefore, the conditions of the local environment of green economy are most
favourable in the Elk subregion (Table 1), and not only do they result from environmental
determinants but primarily from the skills of making use of the available tools and instruments in
the process of the so-called “greening” of the economy.

Table 1
The balance of ratings of local factors forming the environment of green
economy, broken down by subregions
Subregion
. Total

Specification Elblag | Olsztyn | Elk

The balance of pp1
The state of the natural environment 47.4 19.3 66.9 56.6
Living and accommodation conditions 33.2 19.4 37.4 49.6
Access to information 32.4 21.2 27.1 64.4
The quality of technical infrastructure 18.7 15.1 12.8 38.2
Situation in the labour market -1.9 13.3 -30.7 33.0
The ef_ficie_:ncy and scale of activities of non-governmental 28.2 17.0 28.3 48.7

organisations

The activity of local governments in stimulating the development of 271 15.1 26.3 51.4

SME sector

Source: authors’ calculations based on own research.

An analysis of local elements of green economy environment in rural areas of Warmia and
Mazury Voivodeship demonstrated that the major barrier which is virtually independent of the area
of economic activity of the enterprises under study (production, tourism, agri-food processing) is
the difficult situation in the labour market. Even though according to the assessment carried out by

representatives of service-providing enterprises participating in the study, the balance of ratings

! The effects of particular factors were assessed as definitely unfavourable, unfavourable, neutral, favourable, and very favourable. The balance of pp
is the difference between the sum of favourable and very favourable ratings and the sum of unfavourable and definitely unfavourable ones,
expressed in % of responses. Negative values indicate that in the respondents’ opinions the particular factor of the environment restricts the
possibilities for the development of green economy, and a high value of the balance indicates that the particular factor is perceived as a development
stimulator.
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for this factor took a negative value, this index reached a very low value (1.8 pp), which means
that the labour market is the area that does not create a strong potential for the development of
green economy in Warmia and Mazury Voivodeship.

The causes of the occurrence of problems in the local environment of enterprises belonging to
the green sector of economy in rural areas of Warmia and Mazury Voivodeship are not only related
to the unfavourable situation in the labour market and unemployment (opinions of 50.8 %
respondents) but also with the unfavourable situation in agriculture (25.4 %) and with the low level
of entrepreneurship development (23.3 %); these problems are accompanied by the lack of
possibilities for acquiring capital (22.8 %) as well as a low standard of living of rural inhabitants
(14.6 %). What is more, in the opinions of entrepreneurs representing the agri-food processing
sector, besides the situation in the labour market, the situation in agriculture and the potential
possibilities for acquiring capital are of significance. On the other hand, in the opinions of
representatives of firms operating in the tourism sector, the problems related to the standard of
living of rural inhabitants and to the way the local government units are managed are more
important (Table 2).

Table 2
The most important groups of problems restricting the development of green
economy, broken down by the areas of economic activity of enterprises
( % of respondents)

Areas of economic activity of enterprises
Specification Total Agri-food Service- ) i
- . Production | Tourism
processing | providing

Situation in the labour market and 50.8 61.5 57.1 50.4 421
unemployment
The unfavourable situation in
agriculture 25.4 61.5 29.1 19.5 2.6
The low level of entrepreneurship
development 23.3 23.1 24.7 16.3 13.2
The_ lack of possibilities for acquiring 22.8 38.5 23.6 17.1 21.1
capital
!.ow s_tandard of living of rural 14.6 0.0 14.7 15.4 15.8
inhabitants
Social pathologies 10.1 7.7 11.9 4.9 5.3
_Bad condition of technical 9.4 15.4 9.1 8.1 10.5
infrastructure
Peripheral location 1.6 0.0 1.9 1.6 0.0
The way the local government units 1.2 0.0 0.6 2.4 5.3

Source: authors’ calculations based on own research
Conclusions, proposals, recommendations

The environment in which modern enterprises operate is becoming increasingly complex and
variable while serving an important role in stimulating the socio-economic development of the
region. The scope of connections between enterprises and the environment is constantly
expanding, and not only relates to the technical or economic sphere but also extends to include the
sphere of social, political, and cultural issues. Due to the high volatility of the environment in which
enterprises operate, and to the complexity of relations, an enterprise which intends to survive in
the market and to maintain the competitive advantage needs to adjust to changes in the
environment. The need to take appropriate adaptation decisions changes the scope, methodology,
and the logic of the operation of an enterprise.

1Corresponding author. Tel.: + 48895233923; E-mail address: katarzyna.brodzinska@uwm.edu.pl 29
2Corresponding author. Tel.: + 48895233822; E-mail address: zbr@uwm.edu.pl




Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 25-31
DOI 10.22616/ESRD.2018.114

The research indicates that the “greening” of the economy is, to a large extent, dependent on

the local and regional determinants. The assumptions of the concept of development, including of

green economy, are most frequently made, in terms of planning and the programme, at the level

of

international organisations (EU), and are implemented as part of national programmes.

However, this is the activity of local government units, the efficiency of non-governmental

organisations, the involvement of entrepreneurs, and the attitudes of local communities that

determine the effects of these actions.
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SPATIAL CONCENTRATION OF BIOECONOMY SECTORS IN POLAND

Jaroslaw Golebiewski?!, PhD hab., prof. WULS
Warsaw University of Life Sciences, Faculty of Economic Sciences, Poland

Abstract. The problem discussed in the study is regional distribution of main sectors of bioeconomy in Poland
and assessment of the level of their spatial concentration. The regional structure was analysed according to
province. The statistical measures used to determine the level of geographic concentration and location
included the location quotient and Gini concentration coefficient. The study was conducted in years 2011-2016.
It was found that in years 2001-2016, the pace of structural changes in regions was not high indicating a high
level of concentration of food industry production and agricultural commodity production. Analysis of location
quotients in food processing indicates that the highest share of production sold in total food production was
recorded in Mazowieckie, Wielkopolskie and Podlaskie provinces (location quotients of 1.5 to 2.0). In terms of
agricultural production, the highest levels of agricultural commodity production have been recorded in
Wielkopolskie and Podlaskie provinces (location quotient values of 1.5-2.2). The study has shown that the level
of concentration of production in forestry in Poland has been stable, and deconcentration of production of

renewable energy is progressing.

Key words: bioeconomy, concentration, agriculture production.
JEL code: Q13, P18

Introduction

Bioeconomy encompasses production of renewable biological resources and transformation of
these resources and waste streams into value-added products, such as food, fodder, biological
products and bioenergy. This approach to bioeconomy was formulated in the strategy of the
European Commission, adapted in 2012, entitled "Innovating for sustainable growth: a bioeconomy
for Europe” (COM, 2012). According to this definition, bioeconomy combines various sectors of
economy that produce, process and re-use renewable biological resources (Maciejczak M.,
Hofreiter, K., 2013). These include farming, forestry, fishing, food production, manufacturing of
bioderivative chemical substances and materials and bioenergy production. Development of these
sectors is of key importance for tackling societal challenges, such as growing demand for food,
climate changes and reduction in availability of fossil resources (Adamowicz M., 2017).

The main problem discussed in the study is regional distribution of main sectors of bioeconomy
in Poland and assessment of the level of their geographic concentration. Economic literature offers
many studies, analysing the spatial location of various sectors of economy (Leslie D., Reimer S.,
1999; Cohena J.P., Paul C.J.M., 2005; Antonowicz P., 2014). The issue is becoming increasingly
important in Poland as well, since transformation to market economy in the 1990s and the
processes of integration with the EU have changed the structure of industry, also influencing
changes in production location. The same applies to activity in the field known as bioeconomy.
Building of effective strategies for development of bioeconomy requires recognition and analysis of
spatial issues.

The aim of the study is to determine the spatial distribution of main sectors of bioeconomy in
Poland according to region (province) and to assess the level and direction of changes in their
spatial concentration. Various statistical measures will be applied to assess the geographic
concentration and location, such as the location quotient and Gini concentration coefficient.

The analysis encompassed four main sectors of economy: farming, forestry, food processing
and bioenergy production. For these sectors, the data collected included commodity production in
PLN million (farming), timber harvesting in thousand m3 (forestry), production sold in PLN million

1Corresponding author. E-mail address: jaroslaw_golebiewski@sggw.pl; ORCID:0000-0001-7869-790X/ 32



Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 32-40
DOI 10.22616/ESRD.2018.115

(food processing) and production of renewable energy in GWh!., The reference variable for
determination of location and concentration coefficient was the population number. Data were
obtained from the Local Data Bank of the Central Statistical Office. The time span for the study
included years 2011-2016.

The structure of the article is as follows. The first part presents a short literature review,
focusing mainly on the key theoretical aspects of bioeconomy, followed by results of an empirical
study of geographical concentration. The second part presents the research methodology applied.
The third part contains results of empirical research on geographical concentration of bioeconomy

in Poland. The last part of the study presents some final remarks.

Theory and empirical studies of spatial concentration

Theoretical models and empirical studies of regional concentration have been developed for a
long time. At present, the theoretical and practical reasons for studying spatial concentration are
rooted in three main fields of research in theory of economics, that is: the neoclassical theory, the
new trade theory and the new economic geography (NEG) (Aiginger K., Rossi-Hansberg E., 2006).
The neoclassical theory assumes that there are differences in productivity between regions, and
liberalization of trade and increase in economic integration results in relocation of production and
increased specialization to achieve a competitive advantage. The neoclassical models assume ideal
competition, uniformity of products and lack of increase in the economies of scale. Location is
determined exogenously, on the basis of inherited spatial distribution of natural resources,
technologies and/or production factors Economic activity disperses or concentrates in space,
following the pattern of dispersion or concentration of these basic exogenous features. The
dominant location pattern is inter-branch specialization: production takes place in those locations,
which are characterized by a comparative advantage. Within such framework, assuming zero costs
of trade, spatial distribution of demand influences the structure of trade, but not location of
production. Assuming that there are trade costs, and in a situation, in which demand is distributed
more evenly in space in comparison with production resources, higher trade costs lead to greater
dispersion of activity. Limited trade costs result in an ideal dispersion of industry branches
according to geographic distribution of demand. Thus, reduction of trade costs generates a trend of
increasing of the degree of specialization (Jasinski L.]J., 2008).

The new theory of international trade, developed mainly by Paul Krugman?, is partially rooted
and partially opposed to the theory of comparative advantage, developed by David Ricardo in the
early 19th century and modified in the mid-20th century by Eli Heckshcher and Bertil Ohlin
(Michalek 1.3., 2013). Development of international trade in commodities in the late 20th century
undermined the theories of both Swedish economists, enforcing a significant change in the
interpretation. One of the key reasons for low predictive power of the H-O theory is the growing
intra-industry trade, observed since the mid-1960s. This trade, which consists of simultaneous
export and import in the same sectors or branches of production, increased mainly between highly
developed countries, characterized by a similar relative level of productivity factors. This theory is
based on assumptions very different from those forming the neoclassical theory. It assumes that
products are horizontally diversified, which means that every product is available in many varieties.

In accordance with the Dixit-Stiglitz demand function, it assumes that the growing number of

! Due to lack of regional data on bioenergy production, the study was based on renewable energy production data. In Poland, the share of bioenergy
in the renewable energy structure in 2014 amounted to 88.9%.

2 P, Krugman received a Nobel prize in 2008 for the new trade theory, presented in the article: Increasing Returns to Scale, Monopolistic
Competition, and International Trade (1979), and for his contribution to theory of location of business activity, rooted in the new theory of trade.
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varieties in specific goods results in growing consumer satisfaction. On the supply side, Krugman
assumed the existence of the economies of scale, like in most modern branches of industry.
Increasing of production scale reduces the average production cost, thus improving
competitiveness of companies. Growing revenues of scale are usually associated with imperfect
competition. Krugman's model provides for the so-called perfect monopolistic competition
(Chamberlin’s model), in which every company is a monopolist in production of a single variety of a
given commodity, while the freedom of entering and leaving the market eliminates extraordinary
profits and the prices are equal to average production costs. Each of identical companies produces
a different variety of the same commodity. The only production factor is the labour force, which
lacks international mobility, allowing for creation of a market balance in a given country. Thanks to
these assumptions, Krugman proved the possibility of emergence of intra-industry trade, based on
horizontally diversified products, between countries characterized by a very similar, high level of
development (Krugman P., 1979). Such trade contributes to increasing of the number of varieties
of individual goods and thus - to reduction of prices of goods available on the market. The result is
growing wealth of the societies engaged in trade. This is possible thanks to increasing of the
production scale and reduction of prices and a growth in the number of varieties of goods available
on the common, liberalized market (Bartkowiak R., 2010).

The issue of spatial concentration also refers to the field of economic geography. In the new
economic geography (NEG), the significance of geographic factors in management is assigned a
key role, while regional specialization is a result of spatial agglomeration of economic activity.

Economic geography is a field of knowledge, searching for answers to questions concerning the
causes of distribution of the available productivity factor resources (mainly capital and labour)
between countries and regions. P. Krugman used it along with such terms as the economies of
scale, consumer’s preference for variety and transport cost. From his perspective, consumers (and
employees at the same time) prefer to settle in locations, which are densely populated, where they
can expect higher real wages thanks to the economies of scale (Krugman P., 1998). On the
other hand, the factor, which is decisive for capital distribution, is comparison of economies of scale
with costs of transport of goods. Correlations between the two shape the processes of
concentration and deconcentration of business activity. Emergence of the big urban agglomerations
is to be caused by advantage of the economies of scale over the costs of transport. An opposite
situation contributes to more even distribution of labour and capital resources. Economic
geography also uses the core and periphery model (Krugman P., 1991). More than one half of the
global population lives in cities, which are often very big, constituting the core; the minority lives in
the rural areas, or the periphery. The factor decisive for growth of the core are, once again,
advantages of uniting production in a single location (Jasinski L.J., 2008).

The theoretical premises have served as a basis for numerous studies dedicated to the
phenomena of regional concentration and specialization (Maslikhina V., 2017; Niepmann F.,
Felbermay G.J., 2010; Martin P. et al., 2011). These also have dealt with bioeconomy sectors. Most
of these studies have compared countries in a given region, such as the European Union, or
provinces (regions) within the borders of individual countries. An in-depth analysis of the state of
bioeconomy in the EU has been provided in a report prepared in 2016 (Ronzon T., et al. 2017). The
report also assesses the distribution of bioeconomy locations in the EU member states. The location
quotient served as a basis for assessment of distribution of employment and revenues from sale in

all sectors of bioeconomy. The report states that Romania seems to be the most specialized EU
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member state with regard to bioeconomy, with the location quotient of 3.9. This means that the
share of persons working in the Romanian biosector is almost four times higher than the average
share of persons working in 28 member states of the EU. In reality, this “concentration” in
bioeconomy is caused mainly by very high concentration of the Romanian labour market in
agriculture. In 2014, 28 % people working in Romania were employed in the agricultural sector,
and 83 % of people in Romanian bioeconomy worked in agriculture. High location quotients for
bioeconomy were also recorded in Bulgaria, Croatia, Greece, Poland, Portugal, Latvia, Lithuania
and Slovenia (1.5 to 2.1). In these countries, the high share of bioeconomy was also due to
employment in agriculture. In the remaining part of the EU, bioeconomy location quotient values
range from 0.4 to 1.3. The labour market in these Member States is not concentrated, in particular,
on bioeconomy, although some specific sub-sectors of bioeconomy indicate high location quotients.
For instance, Cyprus shows a very high location quotient in the sector of fishing and aquaculture.
Estonia concentrates on forestry and production of timber components. Fishing and aquaculture are
also a developed labour market in Estonia (Ronzon, T., et al., 2017).

A detailed analysis of the strategy of research and innovations in bioeconomy at the regional
level can also be found in the report Bioeconomy development in EU regions. This regional study
shows that research and innovation associated with bioeconomy (R&I) is a priority for most
European countries and regions in the period of 2014-2020. Among 210 territorial units analysed
(EU regions and countries), 207 (98.6 %) take the aspects associated with bioeconomy into
account in their priorities and plans in the field of research and innovation. Nevertheless,
bioeconomy at the regional level is very diversified. According to the authors of the report,
implementation of bioeconomy at the regional level in the EU thus requires a more detailed
analysis and in-depth understanding of various regional characteristics, needs and potential
(Haarich S., 2017).

One of the basic sectors of bioeconomy in the EU and in Poland is the food industry. Innovation
is a significant aspect of development of this sector. An in-depth analysis of concentration of
expenditures for innovation in the food industry in Poland in years 2005-2011 at the regional
level has been presented by Grzybowska. This author has found that the structure of expenditures
from the interregional perspective is a dichotomous one: one half represents the expenditures of
Mazowieckie and Wielkopolskie provinces, and the other half - those of the remaining regions.
(Grzybowska B., 2013).

Statistical measures of spatial concentration

Analysis of spatial distribution is associated with the problem of equivalence of observations.
Most often, the set of regions analysed is made up of administrative (geographic) areas, which
differ in terms of their area or population. In order to mitigate the effect of diversified region size,
and to conduct analysis under the conditions of comparability of observations, weight variables are
used in spatial analyses. As a result of application of weight variables, spatial distribution of the
variable is not analysed in isolation, but compared with distribution of the weight variable. It is
assumed that a given phenomenon is strongly concentrated, if the examined and weight variable
distributions differ significantly. In this study, the number of inhabitants was used as the weight
variable. The key measure used in analysis of spatial distribution of economic phenomena is the

location quotient. The location quotient is calculated separately for each of the regions examined
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(Suchecki B., 2010). The following formula for determination of the location quotient has been
applied in the study:
. UL
LOr .wy (1)

Where:

Q/ - location quotient

u/ - the share of r-th region in the set of all regions for the aggregate variable analysed

ur - the share of r-th region in the set of all regions for the weight variable

The LQ is to be used to assess regional diversification of production size in four sectors of
bioeconomy in relation to the number of inhabitants in a given region.

The synthetic measure of concentration, applied in this study, based on the Lorenz curve, is the
Gini coefficient (Suchecki, 2010). The following formula was applied to determine its value in the
study, taking into account the spatial weights:

R

Gt 2 e Pl ]

Where:

Gi

- Gini index
Ur(ky- accumulated share of weight variable

A";'(k} - accumulated values of examined variable

r,k=1,2,..,r

Gini coefficient was used to assess changes in the level of geographic concentration in four
sectors of bioeconomy in years 2011-2016.

Research results and discussion
Test results

Analysis of distribution of production in the key sectors of bioeconomy was conducted on the
basis of data of the Central Statistical Office, using various production measures. For agriculture,
the commodity production measure in PLN million was used; distribution of production in forestry
was measured on the basis of timber production in thousands of cubic meters, food processing
production was assessed on the basis of production sold in PLN million, while production of
renewable energy was measured in terms of energy production in GWh. The quantitative data
collected for production sizes in basic sectors of bioeconomy according to region has been
presented in Table 1.

Data presented in table 1 indicates that the regions examined differ in terms of population. The
smallest provinces are: Opolskie, Lubuskie, Podlaskie and Swietokrzyskie. The biggest provinces in
terms of population are: Malopolskie, Wielkopolskie, Slaskie and Mazowieckie. The share of the
biggest four provinces amounted to 44 % of the country population.

The table also presents regional distribution of agricultural production, forestry, food industry
and renewable energy. In agricultural production, the highest share was recorded in Podlaskie,
Lubelskie, Kujawsko-pomorskie, Lodzkie, Mazowieckie and Wielkopolskie provinces. The share of
these six provinces represented 66 % of agricultural commodity production in the country. Timber
production in Poland is dominated by Lubelskie, Wielkopolskie i Warminsko-mazurskie and
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Zachodniopomorskie provinces, with the share reaching almost 40 %. 54 % of total food
production takes place in the following provinces: Slaskie, Lodzkie, Wielkopolskie and Mazowieckie.
On the other hand, renewable energy production takes place mainly in Pomorskie, Swietokrzyskie,
Kujawsko-pomorskie and Zachodniopomorskie provinces (representing 51 % of total timber
production).

Table 1
The size and structure of production in bioeconomy and population according
to province in 2016

Voivodeship POP % | PTR** % PD % PAS % PEO %
Dolnoslaskie 2903710 8 3518 4 3364.8 8 6041 3 708 3
Kujawsko-pomorskie 2083927 5 6177 8 1922.4 5 12923 6 3091 | 14
Lubelskie 2133340 6 6163 8 1999.5 5 7316 4 445 2
Lubuskie 1017376 3 1843 2 3572.7 9 2925 1 632 3
Lodzkie 2485323 6 6427 8 1322.9 3 16512 8 1411 6
Malopolskie 3382260 9 2426 3 1364.4 3 13256 7 491 2
Mazowieckie 5365898 | 14 13603 | 17 2416.5 6 45931 | 23 1437 6
Opolskie 993036 3 2462 3 1426.5 3 4391 2 591 3
Podkarpackie 2127656 6 1521 2 2559.0 6 3152 2 653 3
Podlaskie 1186625 3 5229 7 2184.8 5 12103 6 815 4
Pomorskie 2315611 6 3607 5 3346.3 8 12146 6 2226 | 10
Slaskie 4559164 | 12 2264 3 17909 | 4 15272 8 1118 5
Swietokrzyskie 1252900 3 2558 3 1340.4 | 3 3357 2 2343 | 10
Warminsko-mazurskie 1436367 4 4233 5 3834.1 9 11243 6 976
Wielkopolskie 3481625 9 14873 | 19 3672.7 9 31028 | 15 1977 9
Zachodniopomorskie 1708174 4 2940 4 4783.0 | 12 5601 3 3912 | 17
Poland 38432992 | 100 | 79844 | 100 | 40900.7 | 100 | 203197 | 100 | 22825 | 100

* POP - Population, PTR - Agricultural commodity production (min zl), PD- Obtaining wood (thou m?), PAS - Sold production of
the food industry (min zl), PEO - Renewable energy production (GWh).

** Agricultural commodity production - data in 2015

Source: author’s calculation based on Local data bank

On the basis of production size in individual sectors, taking into account the population data, the
location quotient values were determined. Detailed data can be found in Table 2. Agricultural
production is the main sector of bioeconomy, responsible for supply of biomass in form of
agricultural raw materials (Drejerska N., Golebiewski J., 2017). Products manufactured in
agriculture are used for food production by the food industry, as well as for production of energy
and various types of raw materials. Analysis of location quotients for agricultural commodity
production in regions indicates that the lowest level of production has been recorded in Slaskie,
Podkarpackie and Malopolskie provinces.

The location quotient values range from 0.2 to 0.49 in these regions. This means that
agricultural production of this region represents a relatively low share in total agricultural
production. The highest levels of agricultural commodity production have been recorded in
Wielkopolskie and Podlaskie provinces (location quotient values of 1.5-2.2). These regions are
characterized by modern, intensive farming, including, in particular, well developed animal
production.

The second sector of bioeconomy analyzed is forestry. It is also one of the main producers of
biomass, used by many other sectors of economy. Timber is the main product of forestry. It is used
in construction, paper making, furniture production, and it is a significant raw material in energy

production. The highest location quotients for timber production were recorded in Podlaskie and

1Corresponding author. E-mail address: jaroslaw_golebiewski@sggw.pl; ORCID:0000-0001-7869-790X/ 37



Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 32-40
DOI 10.22616/ESRD.2018.115

Warminsko-mazurskie provinces in the north-eastern part of the country and Zachodniopomorskie
and Lubuskie provinces in the west. The lowest location quotients for timber production in 2016

were recorded in Slaskie, Malopolskie, Mazowieckie and Lodzkie provinces.

Location quotients for agricultural commodity production, forestry, the food Teble 2
industry and renewable energy in 2016
Voivodeship I:g;;‘::::cll_li;?/l Obtaining wood S;:?‘Ied fI:)':::Idiunc;LosI;r?{f Reenneevl"’:;J ‘e
production production
Dolnoslaskie 0.583 1.089 0.394 0.411
Kujawsko-pomorskie 1.425 0.867 1.173 2.497
Lubelskie 1.387 0.881 0.649 0.351
Lubuskie 0.871 3.300 0.544 1.045
Lodzkie 1.241 0.500 1.257 0.956
Malopolskie 0.346 0.379 0.741 0.244
Mazowieckie 1.224 0.423 1.619 0.451
Opolskie 1.190 1.350 0.836 1.002
Podkarpackie 0.344 1.130 0.280 0.517
Podlaskie 2.117 1.730 1.929 1.157
Pomorskie 0.753 1.358 0.992 1.618
Slaskie 0.238 0.369 0.634 0.413
Swietokrzyskie 0.980 1.005 0.507 3.149
va:;:’r':lfl'? 1.415 2.508 1.481 1.144
Wielkopolskie 2.060 0.991 1.686 0.956
Zachodniopomorskie 0.827 2.631 0.620 3.856

Source: author’s calculation based on Local data bank

Food processing is one of the most dynamically developing sectors of economy in Poland. In
terms of bioeconomy, food processing engages in production of food items on the basis of
agricultural raw materials. The industry includes processing of plant and animal products. Analysis
of location quotients in food processing indicates that the highest share of production sold in total
food production was recorded in Mazowieckie, Wielkopolskie and Podlaskie provinces (location
quotients of 1.5 to 2.0). The lowest share in food processing, on the other hand, was recorded in
Podkarpackie and Dolnoslaskie provinces.

Production of renewable energy is an important sector of bioeconomy. In some countries,
production of electricity on the basis of renewable energy sources has exceeded 50 %. A good
example here is Latvia, where the policy of support for development of power plants using
biomass, the share of renewable energy sources in electricity production in 2014 exceeded 51 %
(Rubins M., Pilvere 1., 2017).

Similar trends can be observed in Poland, where in years 2005-2015, production of bioenergy
from agricultural forces increased from 5 to 42 TJ (Wicki L., 2017). Production of renewable energy
in Poland is also characterized by great regional diversity. In year 2016, the highest location
guotients were recorded in  Pomorskie, Kujawsko-pomorskie, @ Swietokrzyskie and
Zachodniopomorskie provinces. Production of renewable energy is developing mainly on the coast
and in the central part of the country; installations of this kind are rarely found in the southern and
eastern parts of Poland. This indicates existence of some regional conditions that shape

development of renewable energy.
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The values of Gini coefficient, taking into account spatial weights for the analysed bioeconomy

sectors, have been presented in Figure 1.
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Source: author’s calculation based on Local data bank
Fig. 1. Gini concentration coefficients for agricultural commodity production, timber
production in forestry, food processing
In 2016, the highest levels of concentration were recorded for food processing (Gini coefficient
of 0.278). Agricultural production was only slightly less concentrated (0.320 - data for year 2015).
The lowest level of geographical concentration was recorded for production of renewable energy
(0.439).

Summary

Bioeconomy constitutes a significant component of the Polish and European economy. It is
subject to market rules and principles. The conditions of functioning of enterprises in the global
economy force managers to tackle new challenges with regard to selection of enterprise location.
Poland, as a part of the global system, shows similar trends, including the phenomenon of spatial
concentration of production.

The study depicts the issue of regional concentration of bioeconomy sectors. The study was
developed using the basic statistical measures of concentration, that is, the location quotient and
the Gini concentration coefficient.

The main results of the study indicate that in years 2001-2016, the pace of structural changes
in regions was not high. A high level of concentration of food industry production and agricultural
commodity production. Analysis of location quotients in food processing indicates that the highest
share of production sold in total food production was recorded in Mazowieckie, Wielkopolskie and
Podlaskie provinces (location quotients of 1.5 to 2.0). In terms of agricultural production, the
highest levels of agricultural commodity production have been recorded in Wielkopolskie and
Podlaskie provinces (location quotient values of 1.5-2.2). The study has shown that the level of
concentration of production in forestry in Poland has been stable, and deconcentration of
production of renewable energy is progressing.
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A significant and interesting issue in this context would be also to determine the driving forces

behind regional concentration of bioeconomy in Poland. In-depth analyses, in terms of absolute and

relative terms, should also be recommended, not only on the domestic scale, but also at the EU

level.
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ECOSYSTEM SERVICES VALUE: CASE OF POLLINATION
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!Department of Agricultural Economics and International Economic Relation, Warsaw University
of Life Sciences - SGGW

Abstract. Ecosystem services constitute inseparable component of human life. Their economic value is difficult
to estimate. Estimating the economic value of the ecosystem services is important because it is necessary to
make people realise the importance of the natural environment. The study attempts to present the pollination
as an ecosystem service. The purpose of the study was to specify the market and non-market components of
valuation of pollination as well as estimating the economic value of the service for the main crops in Poland.
Pollination of open-pollinated plants is necessary for their reproduction. In Poland, the plant species pollinated
by insects account for approx. 78 % open-pollinated plant species. They include many arable crops. The most
important Polish entomophilious arable crops include the fruit plants, rape, colza, shrubs and permanent
pasture, buckwheat and vegetables: tomatoes and cucumbers. The value of pollination of the plants in Poland
estimated by means of the method of the value of production generated thanks to pollination increased
from EUR 625 million in 2005 to EUR 1195 million in 2016. The growth resulted both from the growth of the
area of the crops and the growth in the prices of buying-in prices of most of the entomophilious plants. In the
structure of the value of pollination, prevailed fruit plants, accounting for 55 % of the value of pollination on
average of the total plants under review in 2005-2016. The value of pollination of rape and colza amounted to
21 % on average; of fruit shrubs and permanent crops: 14.5 %; tomatoes and ground cucumbers: 7.5 %, and
buckwheat: over 2 %.

The method of estimating the pollination value of open-pollinated plants should be developed, in particular
those related to the economic value of wild plants. In particular, the foregoing follows from the need of
compensation for the ecosystem services performed, e.g. by honey bees of the apicultural farms, and also

imposition and enforcement of fines if the natural environment is destroyed.

Key words: ecosystem services, pollination, economic value of pollination, Poland.
JEL code: EO1, Q51, Q57.

Introduction

The nature (the ecosystem) and the goods and services generated by the nature are of
fundamental importance for human life. The economic value of the nature lies in choices that
humans make (Zylicz, 2017). The value of the nature is perceived by the value of the so-called
ecosystem services. In order to continue its development, the world economy has to overcome the
ecologic barrier, i.e. responsibly use the natural environment (Rutkowska-Podolowska, Poplawski,
2015). This, in turn, points to the need of valuation of the environmental goods and services. We
should bear in mind the limitations applicable to monetary valuation of goods and services of this
kind, in particular due to their complexity (Fiedor, 2017).

Ecosystem services may be defined as their contribution to human well-being (Braat, de Groot,
2012). On the other hand, Boyd and Banzhaf (2007, p. 619) provided the following definition of the
ecosystem services: “Final ecosystem services are components of nature, directly enjoyed,
consumed, or used to yield human well-being.” We can distinguish between the market and
non-market value of the ecosystem services (Boyd, Banzhaf, 2007), depending on whether the
service can be evaluated on the market or not. The study of Constanza et al. (1997) was a ground-
breaking work concerning the value of nature, specifying 17 key ecosystem services along with
their economic value (USD 33 trillion (33*10%2) annually on average) above the annual global GDP.
This pointed to the importance of the ecosystem services as indispensable for human life.

Pollination is one of the ecosystem services. The study presents an attempt to characterize
pollination performed by insects as an ecosystem service, specifying the market and non-market
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components of the value of this ecosystem service, and the economic value of pollination of arable
crops in Poland. The study employs the literature analysis method, as well as the dependence ratio

method with regard to valuation of the economic value of pollination of the arable crops.

Research results and discussion
1. Pollination benefits

The natural environment provides many services, which can be divided into the following
groups: provisioning, cultural, supporting and regulating ones (Schowalter et al., 2017). Insects,
which are an important component of the natural environment, play the key role in the creating
and regulating of many ecosystem services (Stein et al., 2017). Pollination is one of the most
important ecosystem services performed by insects (Noriega et al., 2017).

Pollination is necessary to obtain fruit or seeds. Depending on the origin of the pollen serving for
pollination, we can distinguish self-pollinating and open-pollinating plants Self-pollinating plants
use pollen from the same flower or another flower of the same plant for pollination, while open-
pollinating plants need pollen from another plant of the same species for pollination. However,
even in the case of autogamous species, cross-pollination allows obtaining finer fruit and seeds.
Open-pollinating plants need an external factor for pollination, which, under the natural condition,
can include wind, water, or animals (predominantly insects). According to estimations, the majority
(approx. 78 %) of open-pollinating plants in Poland is pollinated by insects, while approx. 22 % of
the plants are pollinated by wind (Koltowski and Jablonski, 2008).

Honey bee is one of the most important pollinating insects in the world. Its importance grows
due to increasingly large arable areas which prevent wild pollinating insects access to the plants,
pollution of the natural environment, inappropriate use of plant protection products and other
chemicals in agriculture and reduction of non-productive areas. All those factors negatively
contribute to the number of wild insects in the natural environment, and in addition to the honey
bee, also solitary bees and bumble bees, in particular with regard to crops cultivated under shelter
(Hanley et al., 2015). Also, other insects are important for pollination of plants, since many insect
pollinated plants must be pollinated by specific insect species in order to yield seeds (Garratt
et al., 2014), which follows from co-evolution of the organisms.

Insect pollination as an ecosystem service provides many benefits to mankind, whether directly
or indirectly. The opportunity of obtaining crops should be considered as the primary benefit.
Pollination allows obtaining crops of fruit or seeds of open-pollinating plants or at least is the factor
increasing the number and quality of the crops (Kremen etal., 2007, Klatt et al., 2014,
Melathopoulos et al., 2015, Stewart et al., 2017). In particular, the influence of the pollinating
insects on the arable crops was discussed in particular by Morse and Calderone (2000) and Losey
and Vaughan (2006). The immediate benefits also include the continuance of diversity, since
absence of pollinators prevents open-pollinating plants from reproduction which results in changes
in the natural environment in the form of extinction of the plant. As far as honey bee is concerned,
the intermediate benefits include the possibility of obtaining bee products, such as honey, pollen,
propolis, wax, apitoxin (bee venom) and royal jelly. The products may be included into human diet
but they may also be used for medicinal or cosmetic purposes. In certain, usually less developed,
countries insects may constitute food being a source of easily digestible protein. Pollinating insects
also provide food for animals, in particular birds, thus contributing to their preservation. As far as

the honey bee is concerning, it can be used as a bioindicator, due to their prevalence and
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accumulation of pollution in their organisms, which may be an indicator of the quality of the natural

environment.

2. Economic value of pollination

It is difficult to estimate the economic value of pollination of plants. The effects of pollination of
plants may be attributed to any of the ecosystem services groups distinguished by Schowalter et
al. (2017).

In the source literature, publications prevail in which the pollination value has been estimated
from the point of view of arable crops. They found out that approx. 35 % of the global food
production depends on insect pollination (Klein et al., 2007). The importance of pollinating insects
for the global agriculture is growing. The surface area of arable crops has grown by more than
300 % between 1961 and the first decade of the 21st century (Aizen et al., 2008). The annual
value of pollination of arable crops was estimated at USD 153 billion (Gallai et al., 2009). The value
of pollination of arable crops in the European Union countries estimated by Gallai et al. (2009) and
by Leonhardt et al. (2013) did not significantly differ (and amounted to EUR 14.2 and EUR 14.6
billion, respectively), which may mean that the method of estimation of the said value have been
better developed. More results of works related to the estimation of the value of pollination of
arable crops are presented in the study by Majewski (2017).

It is much more difficult to determine the value of pollination of wild plants. This is due to an
absence of measurable effect and generation of so-called non-market goods. The goods are not
present on the market, and, therefore, have no market price, which may raise controversies. For
example, it is difficult to estimate the market value of a plant species, which will become extinct in
the case of absence of its pollinating insects. In such a case, if the ecosystem service is public
good, the services can be valued using direct or indirect techniques. In the event of indirect
techniques, it applies to hypothetic markets on which specific good can be purchased or sold. The
value of a service is determined by asking how much people would be willing to pay for specific
good (willingness to pay - WTP), or how much they would ask to dispose of *(sell) the good
(willingness to accept - WTA). On the other hand, as far as the indirect technique is concerned, the
economic value is obtained by examining so-called substitute markets, on which goods that are
complimentary to the good of interest are purchased and sold, provided that such markets exist.

In order to give picture of the economic value of pollination, estimation of the value for the main
arable crops cultivated in Poland in 2005-2016 was performed. The study was based on the data
collected by the Main Statistical Office (GUS) in Warsaw, the National Bank of Poland (NBP) and the
source literature. The data provided by the Main Statistical Office were used to determine the
production volume and the average buying-in prices of selected raw vegetable materials. The data
obtained from the NBP concerned the average rates of foreign exchange and served the purpose of
determining the pollination value in euro. The source literature provided the basis for determination
of the participation of insect pollination in the yielded crops.

The most important insect pollinated arable crops cultivated in Poland were separated for the
study: i.e. rape and colza, buckwheat, fruit plants (apple, pear, plum, cherry and sour cherry
trees), shrubs and permanent crops (currants, gooseberry, strawberry and raspberry) and
vegetables (tomatoes and cucumbers). The dependence ratio method was used to estimate the
pollination value of the crops. Simplicity is an advantage of this method, since the value is
calculated as a product of the value of production of specific plant and coefficient of the influence of

ICorresponding author. Tel.: +48 22 59 34 112; fax: +48 22 59 34 101. E-mail address: Janusz_Majewski@sggw.pl 43



Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 41-47
DOI 10.22616/ESRD.2018.116

pollination on the crop volume (e.g. if the coefficient is 0.6 it means that 60 % of the value of
production was obtained thanks to pollination). However, a problem related to this method is the
determination of the effects of pollination and their valuation. The source literature often presents
varying opinions concerning the extent of the influence of pollination on the yield of arable crops.
This is attributable to multiplicity of factors affecting the crop volume, a part of which cannot be
controlled by humans. It should also be noted that pollination is a specific procedure since it
contributes to crop generating potential of plants. The potential may only be augmented but not
created by other agro-technical procedures such as fertilisation, plant protection. On the
other hand, natural factors, like frosts, hailstorms, absence or excessive precipitation may prevent
or limit the yielding of crops. Selection of unit prices of seeds and fruit yielded thanks to pollination

is also a certain problem. In the study, the buying-in prices of the agricultural crops were assumed.

Economic value of pollination of the main crops in Poland in 2005-2016 Teple
(EUR million)

Description 2005 | 2010 2011 2012 2013 2014 2015 2016
Rape and colza 83.7 214.2 249.1 264.8 282.3 310.5 291.5 247.0
Buckwheat 9.6 27.0 32.2 19.9 19.3 19.0 32.1 49.9
Apples 266.6 | 300.6 512.0 502.2 657.5 403.7 584.9 484.5
Pears 15.0 16.7 19.6 22.1 22.7 20.9 22.1 25.5
Plums 16.2 17.5 21.4 28.6 21.3 14.0 22.7 20.5
Sour cherries 82.0 84.5 95.9 129.3 93.0 45.1 63.4 54.3
Cherries 19.8 54.0 43.6 53.5 47.7 59.8 54.0 48.4
Strawberry 10.3 17.8 31.0 31.4 23.3 24.1 24.6 27.3
Raspberry 29.7 70.3 60.4 71.0 118.0 115.0 118.6 126.1
Currants 24.2 64.0 112.0 58.2 50.1 23.1 20.9 33.6
Gooseberry 4.4 4.9 8.4 9.9 8.2 6.8 3.8 2.6
Cucumbers * 61.6 72,0 70.9 83.9 87.4 78.9 76.0 67.5
Tomatoes * 2.9 5.8 6.2 7.9 9.7 10.9 10.2 8.5
Total 625.9 | 949.3 | 1262.6 | 1282.9 | 1440.5 | 1131.6 | 1324.9 | 1195.8

* - field crops were included.
Source: author’s calculations based on Rolnictwo w 2016 r., 2017, Skup i ceny..., 2017 and Uzytkowanie gruntow
i..., 2017 (Agriculture in 2006, 2017, Buying-in and prices ..., 2017 and Land use and ..., 2017)

The value of pollination of the main crops in Poland in 2005-2016 ranged from
over EUR 625 million in 2005 to EUR 1440 million in 2013 (Table 1). In each of the years under
review, apple trees were the most important arable plants from the point of view of pollination.
Their pollination value ranged from nearly EUR 270 million in 2005 up to nearly EUR 660 million in
2013. The high value of pollination of the plant followed from adoption of high index of the
influence of pollination on the crop volume (1.0). On the other hand, considerable variability of
pollination of apple trees followed both from changes in the buying-in prices of apples in the years
under review and from variability of the production volume.

The high value of pollination was also obtained in the case of rape and colza. The pollination
value in 2011-2016 was approximately 3 - 4 times higher than in the initial year of the study. It
was primarily the result of the growth of the surface area of cultivation of that plant, which was
attributable to the growth in the demand for rape seeds from the industry, in particular the biofuel
industry. Rape is important from the point of view of apiculture, since rape is a melliferous plant.
The value of pollination of buckwheat was characterised by the highest dynamics. This was
attributable to the considerable increase in the prices of buckwheat seeds in the period under
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review. Also the value of pollination of raspberry increased over 4 times both in terms of the
growth of the cultivation area by nearly 100 % and the buying-in prices which grew by over
130 %. However, in 2016, drops in the value of pollination of sour cherry and gooseberry were
reported as compared to year 2005. In the case of the first plant, the latter was attributable to
drop in the buying-in prices by over 50 %. On the other hand, drop in the pollination value of

gooseberry was mainly attributable to decrease in the area of its cultivation.
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Fig. 1. The structure of the pollination needs of the most important arable crops in Poland
in 2005-2016

In the economic structure of the value of pollination of arable crops in Poland in 2005-2016, the
fruit plants were of the greatest importance (Fig. 1). Their pollination value ranged from nearly 400
to over EUR 840 million, and represented from 48 % in 2014 to nearly 64 % of the value of
pollination of arable crops in 2005. Rape was an important plant from the point of view of the
pollination value. Its share in the pollination value grew from 13.4 % in 2005 to nearly 21 % in
2016. This was attributable to a large extent form the growth in the area of cultivation of this plant
in Poland. In the period under review, the value of pollination of fruit shrubs and permanent crops
on average accounted for approx. 14 % of the value of pollination of all the plants under review,
with deviation by +/- 3 percentage points. In the period under review, the share of the ground
vegetables (tomatoes and cucumbers) dropped from over 10 % in 2005 to approx. 6 % in 2016,
which was attributable to stagnation in the volume of the crops of the plants and negligible pace of
growth in their prices.

Conclusions and recommendation
Pollination is the key ecosystem service due to its fundamental role in the reproduction of
plants. The pollinating insects account for the key group of animals providing the service. In
Poland, the pollinate approx. 78 % of open-pollinated plants; therefore, the realistic determination
of the economic value of the services is so important. The following conclusions and
recommendations may be drawn and formulated on the basis of the research.
1) Pollination as the key ecosystem service performs both the supply role (which is a component of
the food production process) and a supporting and regulative (plant reproduction) role, and also
a cultural role (e.g. restoration of wild-bee keeping).
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Vast influence of the pollination on human life and the nature, including in particular production
of public good makes it difficult to fully estimate the economic value of pollination.

In Poland, the economic value of pollination of the major arable crops grew
from EUR 625.9 million in 2005 to EUR 1440.5 million in 2013. In the last year of the study
(2016), the value amounted to EUR 1195.8 million

Changes in the pollination values were mainly attributable to changes in the cropped area and
entomophilious plant crops, and also to variability in the prices of fruits and seeds obtained from
the plants.

It seems reasonable that in the methods of pollination of the open-pollinated plants the aspect
of change of prices as a result of growth/drop in the production of specific goods should be
taken into account to a greater extent. Also, importance should be attached to improvement in
the quality of agricultural products achieved thanks to pollination. However, from the point of
view of determining the value of pollination of wild plants, research should be continued to

improve the estimation methods.
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Abstract. The aim of this paper was a synthetic evaluation of selected aspects of the economic and ecological
potential of the Pieniny, one of the most interesting medium-height mountain ranges in the Carpathians. The
paper is an attempt to analyse the potential of protected areas of Pieniny Region, especially the Pieniny
National Park. Economic interest and nature conservation as pursued by the national park and supported by the
specific, individual farms, seem to be related to a significant extent. Except for the highly developed
non-agricultural entrepreneurship in the Pieniny communes, including tourism and the related services, small-
scale, dispersed agricultural production is important here. Sheep are kept in small herds and the majority of
them are handed over for collective grazing during the season. They are grazed in 12 herds, one of which is
involved in the environment-friendly cultural grazing in the Pieniny National Park. Sheep grazing in the pasture
lands and abandoned arable land helps to maintain the biodiversity and the attractiveness of the cultural

landscape, and tourists can buy sheep’s cheese produced by the local people, who live in the Pieniny.

Key words: economic potential, natural values, the Pieniny Mountains.
JEL Classification: Q, Q5, Q57

Introduction

There are three main mountain ranges in Poland: the Carpathians, the Sudety and the
Swietokrzyskie Mountains, of which the last one is in fact an upland, because of relatively small
heights. The mountain range and geomorphological province, with the greatest area are the
Carpathians, that are also among the largest and the most important European mountains. In the
area of Poland, they are divided into several smaller mountain ranges, such as: Pieniny, Tatra
Mountains, Beskidy and the Carpathian Foothills (Kondracki J., 2009; Zemanek B., 2009). In
territory of the Carpathians, there are located as many as 141 rural and urban-rural communes,
thus they are important from an economic point of view.

The paper is a dual analysis, combining the review part based on the analysis of the literature
on the subject, including proprietary works, and the institutional analysis including the economic
aspects of the area of Pieniny Mountains, with a special focus on agriculture, as well as some of
their ecological potential. The economic part of the research is based on inductive-deductive
method, related to institutional analyses. Moreover, the study is an original approach to illustrate
interrelations between economics and ecology, including mountain landscape protection. An
example has been presented, in the form of a case study, regarding economic activities
undertaken, in order to maintain the biodiversity of the pasture lands situated in the Pieniny
National Park, by cultural grazing of sheep. Some of the biotic resources of the Pieniny
Mountains have been also presented, whose protection and maintenance is still an important
challenge for the region. Source materials have been collected in January 2018 from the
Directorate of the Pieniny National Park in Kroscienko and from the Regional Union of Sheep and
Goat Breeders in Nowy Targ. Source data regarding mass statistics came from the Statistical Office
in Krakow and relate to 2016.

The aim of the paper was the synthetic evaluation of the economic potential and ecological
resources of one of the most attractive mountain ranges of the Polish Carpathians, that are

Pieniny. Special attention was paid to the economic and institutional aspects of maintaining the
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biodiversity in this mountain range, thanks to the support from the EU programs, that provide

some financial assistance for cultural sheep grazing in the mountain pastures.

Research results and discussion
1. Polish Carpathians

The total mountain area in Poland is 878.4 thousand ha, of which the 77.2 % is the
Carpathians, 18.8 % Sudety, and the Swietokrzyskie Mountains cover only 4 % of this area.
Although part of the high-mountain range, the Tatra Mountains, is situated in our country (ca. two
thirds of the range lies in neighbouring Slovakia), only 1.5 % of the area belonging to the farms,
lies at higher altitudes than 500 m above the sea level. Mountain areas differ from lowlands or
uplands because of a few specific features, such as: the climate, soil types, precipitation and
flowing waters, but also flora and fauna. The climate in the mountains includes altitudinal
arrangement of thermal and precipitation zones, as well as great diversity of the local climate
types. A specific feature of this area is that the land is hardly useful for agricultural production,
which includes a limited range of crop species and less opportunity for yields.

In the Carpathians, the temperature drops on average by 0.5 °C with each 100 metres above
the sea level, and the precipitation increases by 30-50 mm per year. This favours farming on
grasslands, at the same time reducing the chance for decent yield on arable land. The length of the
vegetation period above the average altitude of 1 550 m above the sea level is reduced to
140 days, and the frost-free period is reduced to 110 days. Mountain areas also experience
considerable precipitation, which may be quite diverse, spatially and seasonally. What is
characteristic, is the increase of precipitation along with the increase of the altitude above the sea
level. Maximum average annual precipitation is ca. 1800 mm for the average altitude of 1 850 m
above the sea level and it drops by 15 mm with each 100 m upwards. The sloping of the land in
the mountains is the main criterion for the way and intensity of land management, including its
usefulness for plough tillage, assignment as permanent grasslands, or forest use, without
alternatives (Kaim D., 2009).

When analysing the various aspects of the strengths and weaknesses of the Polish Carpathians,
seen from the perspective of land factor, such as usefulness and attractiveness, we can see that
the prominent problem is the agrarian structure. The land here is usually highly fragmented and
dispersed, which accounts for its adverse layout. At the same time, the structure has been
permanent for years, both as regards ownership and management. Trade in farmland is particularly
low here, and in fact it's hardly noticeable, especially in the highlands of the Carpathians.
Subregionally, it is more and more common for people to refrain from farming the agriculturally
marginal land, which doesn’t mean that the land is intended for sale or lease, though. A significant
and progressive phenomenon in agricultural production is plant succession when it comes to the
land use. Abandonment of arable land leads to its transformation firstly into grasslands, and then
woodland. Apart from other production aspects, it is conducive to the reduction in the agricultural
value of the land. Agricultural production, especially on arable land in the dominant part of the
mountains, is rather traditional and extensive. The production most often takes place on small land
plots (0.05-0.2 ha), where extensive farming of potatoes and cereal is maintained. However, this
production is not only significant for the inhabitants of the rural areas in the mountains, but it is
also a decisive factor for the people’s lifestyle, by living close to the nature (Musial W., 2017).
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2. Economy of the communes situated in the Pieniny Mountains

Although the very range of Pieniny is relatively small, as it is ca. 30 km long, in fact it makes a
geographical region of considerable economic, social and cultural potential. It is composed of three
communes: part of an urban-rural commune of Szczawnica, a rural commune of Kroscienko and
part of the Czorsztyn commune. The total area of these communes is 207 km?2 and their joint
population is about 21.7 thousand. The communes are of similar size, however Kroscienko is the
largest of these three (Tab. 1).

Table 1
Selected characteristics of the communes in the Pieniny Mountains e
Communes
Specification Total
Czorsztyn Kroscienko Szczawnica

Area (km?) 62 88 57 207
Total population 7611 7322 6772 21705
Population per 1 km? 104 83 119 99b
:1uhsa:lI;?t?nt5 entities per 10 thousand 1395 2025 1572 1664
Registered unemployment ( %) 7.4 8.5 7.1
Agricultural land (ha) 1552 2134 1306 4992
Agricultural land ( %) 25.0 24.2 22.8 24.1
Afforestation ( %) 44.6 68.1 49.1
Percentage of farms up to 3.0 ha 94.2 85.2 80.4 86.6
Tourist accommodation establishments 22 74 15 111
52?3‘3.5/100 hapcl:g :Igc::Icultu::Iu and of 23.1 25.9 2.2 20.7
e of s g MR | 7
Tourist accommodation establishments 22 74 15 111
Total income of the commune 4085 4049 3929 4021
budget per 1 inhabitant (in PLN) (950 EUR) (941.6 EUR) (913.7 EUR) (935.1 EUR)
Proportion of people using the:
- water supply network 75.9 69.6 79.3 75.7
- sewage system 92.5 60.7 81.9 79.6

UConverted with the rate: 1 EUR =4.3 PLN
Source: Statistical Guidebook of the Local Authorities, Statistical Office in Krakow 2016

The population density of the communes is fairly high, when comparing to the other rural areas
in Poland and it’s close to the national average value, from 83 people/km? in Kroscienko to 119
people/km? in the urban-rural commune of Szczawnica. Local population is employed both in
agriculture and in non-agricultural sectors of economy, especially in services. In the structure of
land use, forests are dominant, including the protective forests in the Pieniny National Park. The
forests cover a total of 55.8 % of the analysed area and their individual share is from 44.6 %
(Czorsztyn) to 68.1 % (Kroscienko). Agricultural land in the whole analysed area covers 4992 ha,
and the average share in individual communes is similar, from 22.8 % to 25 %. Farms in this area
are fragmented and spatially dispersed, whereas an average of 86.6 % of farms occupy from 1 to
3 ha, and in the Czorsztyn commune this proportion is as high as 94.2 %. This agrarian structure is
negative from the point of view of economy and production. For this reason, agricultural production
is largely focused on providing supplies for households, and on farms where animals are also kept,
the production may partially focus on the market. The number of cattle is relatively low and is on

average 20.7 animals/100 ha and it is still on the decrease. It is the result of a sharp drop in the
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profitability of the small-scale production (1-2 cows), and of the increasing requirements related to
the animals’ welfare.

The situation is far better with sheep breeding, as keeping these animals has been there a
tradition for centuries and it is strongly rooted in the Pieniny culture (Drozdz A., and Twardy S.,
2004). In particular communes, the number of sheep may vary and it is respectively:
77.1 animals/100 ha in Czorsztyn, 68.3 in Kroscienko, and 18.8 in Szczawnica. The population of
sheep is largely made up of small and very small herds of ewes (a herd may include from 10 to 50
animals). The sheep is kept all year long on a farm, when there is enough feed, or they may
be handed over for grazing on pasture lands during the season. The dominant direction in sheep
production is the production of light lambs (12-16 kg/animal), which are intended for export. After
the lambs are weaned, the ewes are grazed on pastures and milked, and the sheep’s milk, usually
mixed with cow’s milk, is used to make cheese. Breeding sheep is a significant value from the
perspective of evaluating the economic potential of agriculture in the Pieniny. There are a total of
twelve large herds of sheep, grazed and herded collectively, by baca who is a chief shepherd, on
pastures and arable lands, which are sometimes transformed into grasslands, plus a few dozens of
smaller herds (5-30 animals). The number of sheep grazed in the Pieniny is rather constant and for
many years it has been on average 12-13 thousand ewes, which give ca. 16-18 thousand lambs
intended for herd reproduction and for export, as mentioned above. Low milk yield of the dominant
breed, i.e. the Polish Mountain Sheep, explains the fact that during a single grazing season, 1 ewe
gives 55-65 | of milk, which is used to produce ca. 10-12 kg of sheep’s cheese known as bundz.
Therefore, the aggregate production of the valued sheep’s cheese from the Pieniny region varies
from 120 to 150 tons and this number is increased by 10-20 % due to mixing sheep’s milk with
cow’s milk from the local breeds, which is a legally permitted procedure.

However, the most important business activity from the economic perspective is the diverse
service sector focused on tourism and entertainment. Professional boarding houses as well as large
scale hotel facilities are located there, a total of 111 of them. There are also numerous farms that
provide services that may be classified as agrotourism or small boarding houses, if their activity is
not related to agricultural production. A considerable proportion of the local population is
seasonally involved in tourism by providing catering services, manufacturing and selling souvenirs,
and offering water transport services as well as working as tourist guides in the Czorsztyn and
Niedzica castles. A lot of seasonal jobs, for 300-500 people, are created by an organised business
entity providing rafting services on the Dunajec river. An important source of income for the local
population is providing various construction services, often performed away from their place of
residence, usually quite far and often abroad. However, this does not result in the outflow of people
from the region, and in fact the migration balance is even slightly on the positive side. The
discussed region is inhabited by entrepreneurial and hard-working people, who usually organise
their own non-agricultural business activities using the base of their own farm and land, if they
cannot find employment away from the farm and their home. Such business activities may
include harvesting and processing timber, construction services, trade in construction materials and
catering services. A tourist attraction and an important workplace for the local population is also
the water dam on the Czorsztyn water reservoir and the water plant in Niedzica. Furthermore, the
local population finds employment in supervising forests, in the directorate of the Pieniny National
Park, in educational and care facilities and particular communes' offices. The Pieniny region has an

attractive location and its value lies in the originality and uniqueness of nature. That's why the
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communes located within this mountain range are widely recognised in the whole country, which
considerably strengthens their image and constitutes an important asset in the field of territorial
marketing (Dabrowski P., 2008; Gorecki A., Popiela R., and Drozdz-Korbyla M., 2002; Wrobel 1.,
1997).

3. Cultural grazing of sheep in the Pieniny National Park - a case study

In the area of Pieniny National Park (PNP), only one herd of sheep is grazed, of twelve that are
kept in the whole Pieniny Mountains. This herd and the grazing process itself are special, because
as compared to others, this one is grazed within the perimeter of the PNP, and it is a so called
cultural grazing, other than for different herds, where it is mostly commercial or mixed
(commercial - cultural). At the moment, ca. 500 sheep are grazed on a pasture complex known as
Majerz Pasture Land (Hala Majerz), located in Haluszowa village, and covering the area of
52,06 ha. One chief shepherd, who in the Carpathians is called baca, is responsible for the herd.
Prior to that, there is signed a proper agreement between baca and the Directorate of the Pieniny
National Park in Kroscienko. The shepherd is chosen following a tender procedure, and then a lease
agreement is signed for five years. The current agreement is effective until 2019. The leased area
includes non-forested and unfenced parts of 12 registered plots. In the agreement it is stipulated
the main purpose of grazing, which is protecting the pasture ecosystem and maintaining the
biological diversity. However, if there is not enough feed for the animals in pasture, the chief
shepherd is allowed to graze the sheep in the special clearings. A pasture is leased along with farm
buildings: the shepherd’s hut, stables, and the drinking-troughs situated in the pasture, and fences
for the meadows. According to the agreement, the annual lease fee is 25 300
PLN (i.e. 5 883.7 EUR), i.e. 485.9 PLN (113 EUR)/for 1 ha of the pasture land.

Furthermore, the tenant is obliged to observe following grazing rules: the grazing starts on 1
May of the specific year, and ends on 15 October, there must be no more than 10 sheep/ha, i.e. up
to 500 sheep in the herd in the grazing season. The tenant has the right to graze individual cows,
provided the number of sheep is reduced accordingly (1 cow = 10 sheep). What is more, soil
fertilisation with the faeces of sheep is introduced in a continuous manner (the strip method), the
density of sheep during the night must be no higher than 1 sheep/2-2.5 m2. Other rules according
to the agreement include: the distance between the place of fertilisation and the springs and banks
of the streams, must be no less than 50m, the tenant does not have the right to lead the sheep to
adjacent forests and is not allowed to use mineral land fertilisers without the lessor’s consent.

What is more, the chief shepherd must conform to so called social and cultural requirements,
e.g. related to the furnishing of the shepherd’s hut. The mandatory equipment includes the
traditional hearth, a kettle, equipment for processing meals etc. There must be also an access to
electricity and water from a deep-drilled well. Baca undertakes production of the certified regional
oscypek cheese and submits the production of the cheese to control, and his hut is located on the
oscypek cheese trail. The chief shepherd must also display obtained certificates in a visible place in
the shepherd’s hut. As part of his activity, he may sell dairy products, provided they come from the
dairy production conducted in the Majerz Pasture Land. The agreement also includes that on the
specified days of the year, baca commits himself to appear in the full regional costume, and that
also refers to all of his employees. However, according to some authors, there is not so much focus
on other social and cultural elements, such as wearing traditional regional clothes and using the

regional dialect, as in the neighbouring Tatra National Park (Kawecka A., Radkowska I., Szewczyk
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M., and Radkowski A., 2017; Molik E., Dobosz J., Kordeczka K., and Peksa M., 2017). Moreover,
the chief shepherd and the people employed by him are also obliged to graze the animals in neat
clothes. The tenant is also obliged to carry out any necessary renovations and current repairs of
the shepherd’s hut and the equipment used to process the milk, whereas such repairs must be
performed at his own expense, i.e. the maintenance of the facilities and equipment. He is also to
inform the tourists about the grazing procedure, regional traditions, but also about rules that must
be followed when visiting the park.

Having a legal agreement for grazing, the chief shepherd may receive payments under the
Common Agricultural Policy. These are subsidies for organic farming and direct payments, as well
as there is another instrument of income support for the farmers' production in the less favoured
areas (LFA). These payments differ slightly from year to year and they total to ca.
1650 PLN (384 EUR) i.e. in aggregate ca. 102.3 thousand PLN (23.8 thousand EUR) (Rural
Development Programme, 2014). Moreover, another source of basic income for the chief shepherd,
comes from obtaining sheep’s milk, which is mixed with a small amount of cow’s milk (from 2-4
cows). The milk yield of mixed sheep breeds is low, though, and in a single grazing season it
amounts to 60 | of milk, i.e. ca. 30-32 tons of milk from the whole herd and 2-4 thousand litres
from the cows (the Polish Red breed). This will produce 4.8-5.5 tons of cottage cheese (bundz),
which is processed into hard rennet cheese (oscypek). It seems, that is especially important to
sustain the organic farming in the region, as it is not only about the production of superior quality
food, but also a method of environmental protection (Glodowska M., and Galazka A., 2017).

Furthermore, the chief shepherd undertakes grazing of the animals in accordance with principles
of the environment-friendly agriculture, where it is also accentuated special ecological potential of
the Pieniny Mountains. According to this rule, the chief shepherd is obliged to remove undesirable
plant species, manually or mechanically, at his own expense. This refers to such dicotyledonous
plant species as e.g. Cirsium arvense, which may appear in large quantities in the mountain
pasture sward (Musial K., and Kasperczyk M., 2013; Wrobel I., 2003). Besides, a large part of
non-forest ecosystems in the PPN are of the anthropogenic origin, and their condition depends on
human activity. Thus, grasslands must be mowed twice in each grazing season, in May or June and
in August. The most important and valuable non-forest communities there, are e.g.: Pienin's
thermophilic meadow (Anthyllidi-Trifolietum montani), xerothermic grasslands (Origano-
Brachypodietum), or wet meadows (Veleriano-Caricetum flavae) (Matuszkiewicz W., 2002;
Wrobel I., 2003). What is more, at the moment, PNP is not interested in expanding the grazing
scope, because in order to sustain the biodiversity in this area, mowing seems to be a better
alternative: 100 ha of area in the park is mowed. Grazing is therefore supplemented with mowing
with the use of mechanical mountain mowers in places where it is possible, or manually using a
scythe. Ca. 90-100 ha of meadows and highland pastures are mowed each year. However, this is
even more important as Pieniny Mountains are one of the "hotspots" of biodiversity, with
documented existence of over 1,100 species of vascular plants, in a narrow strip of land. This
place, apart from the richness of plant species, stands out also because of the endemic and relic
species, that have preserved in their isolated position (Witkowski Z.]., 2003; Zarzycki K., 1982).

Conclusions
Mountain areas, compared to other regions in Poland, as lowlands and uplands, have a harsher

climate, bigger precipitation, shorter vegetation period, as well as sloping land that may cause
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some technological limitations for agriculture. That is why, e.g. in the mountain range of Pieniny
there are provided the best conditions for forest production. This, however, creates some
significant limitations regarding the organisation of farms, which should focus on keeping
ruminants, especially sheep and cattle. Further difficulties related to the production and farming,
result of the location of the farms and settlements within protected areas. The Pieniny is a region of
medium-height-mountains, characterized by a special beauty, thus it is especially attractive for
tourists. The economic base of the local population is of dual nature and is based on the income
from small farms breeding ruminants, as well as the well-developed non-agricultural business.
Local breeds of sheep are intended for dairy and mixed production, i.e. the so called light lambs
are bred, and once they gain the weight of 12-14 kg, they are exported, and the milk from the
ewes is used to produce rennet cheese, i.e. bundz and oscypek, which are mainly sold to tourists.
In the Pieniny National Park, cultural grazing is performed with one herd of sheep on the pasture
land leased by a single chief shepherd. Organization of the cultural sheep grazing in this region,
presented in the paper, may be a good example of searching for a balance between economics and
ecology, which together make up for the sustainable development. The analysis confirms that
under Polish conditions, in current economic relations of production costs, it is not possible, or it is
just very difficult to run sheep grazing without external financial support. Therefore, for various
areas, especially of special ecological value, various budget transfers are particularly important.
That are subsidies for organic farming, direct payments and also for the less favoured areas.

In conclusion, cultural grazing in the Pieniny National Park (Majerz Pasture Land) has some
ecological potential, but also some economic one. The first one is presented by grazing, that aim to
maintain the non-forests ecosystems, thus preserve the biodiversity of this region. An alternative
to it is mowing of sward every year or every other year, mechanically or manually. It is
unproductive, yet effective and valued by scientists. Grazing and mowing are employed to sustain
protected, endemic and relic species of the Pieniny, as well as the structure of its traditional
landscape, composed of the fragmented arable land, grasslands and forests. Also economic
potential appears, as there are tourists coming to that area and to adjacent communities. For them
apart from the beautiful nature, crucial seems to be also a separate culture of this region, which
includes cultivating the highland tradition, expressed by the cultural sheep grazing. Likewise,
sustaining small farms, especially those related to animal production, especially breeding sheep in
small herds, which are then handed over for collective grazing, is an important manifestation of the
farmers’ economic activity and an example of a good coexistence of agricultural business activity

and nature conservation.

Bibliography
1. Dabrowski, P. (2008). An Outline History of Nature Protection in the Pieniny Mts. Pieniny-Przyroda i
Cztowiek, No 10, pp. 147-169.

2. Drozdz, A., Twardy, S. (2004). Economic and Environmental Determinants for Grazing Large Flocks of
Sheep in the Polish Carpathians. Woda, Srodowisko, Obszary Wiejskie, No. 4(11), pp. 265-276.

3. Glodowska, M., Galazka, A. (2017). Wptyw rolnictwa ekologicznego na srodowisko w koncepcji rozwoju
zrownowazonego. Wies i Rolnictwo, No. 2(175), pp. 147-165.

4. Gorecki, A., Popiela, R., Drozdz-Korbyla, M. (2002). Pieniny National Park and Inhabitants of Its Buffer
Zone. Pieniny-Przyroda i Cztowiek, No. 7, pp. 109-124.

5. Kaim, D. (2009). Land-cover Changes in Polish-Slovakian Border Regions: a Case Study of the Male Pieniny
Mts. Przeglad Geograficzny, No. 81(1), pp. 93-106.

6. Kawecka, A., Radkowska, I., Szewczyk, M., Radkowski, A. (2017). Cultural Sheep Grazing in Conservation
of Valuable Plant Communities Using the Example of the Hala Majerz. Wiadomosci Zootechniczne, No. R. LV
(5), pp. 189-197.

2Corresponding author. E-mail address: kamila.musial@izoo.krakow.pl 54



Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 48-55
DOI 10.22616/ESRD.2018.117

7. Kondracki, J. (2009). Geografia regionalna Polski. Warszawa PWN, ed. III completed, pp. 263-270.

8. Matuszkiewicz, W. (2002). Guidebook to Labelling Plant Habitats in Poland. Warszawa PWN, ed. III.,
pp. 32-94.

9. Molik, E., Dobosz, J., Kordeczka, K., Peksa, M. (2017). Cultural Sheep Grazing in the Tatra National Park as
an Example of Management Consistent With the Principles of Sustainability. Problems of Small Agricultural
Holdings, No. 1, pp. 61-70.

10.Musial, K., Kasperczyk, M. (2013). Changes in Floristic Composition of the Mountain Pasture Sward After the
Abandonment of Sheep Grazing. The Role of Grasslands in Green Future. Proceedings of the 17th
Symposium of the Europaean Grassland Federation. Akureyri, Island, pp. 345-348.

11.Musial, W. (2017). Problems of the Agriculture in the Polish Carpathians, Yesterday and Today - Revisiting a
1913 Brochure for the Peasants of Podhale. Problems of Small Agricultural Holdings, No. 3, pp. 97-108.

12.Rural Development Programme. (2014). Ministry of Agriculture and Rural Development.

13. Witkowski, Z.]. (2003). Why Do We Protect the Pieniny Mts? Reflections on the 70. Anniversary of the 1st
European and 2nd Bilateral National Park in the World. Pieniny-Przyroda i Czlowiek, No. 8, pp. 3-10.

14.Wrobel, I. (1997). Sheep Farming in the Pieniny Region. Pieniny-Przyroda i Czlowiek, No. 5, pp. 43-52.

15.Wrobel, I. (2003). Plant Cover of the Pieniny National Park - Summing up the Protection Plan for the Years
2001-2020. Pieniny-Przyroda i Czlowiek, No. 8, pp. 63-69.

16.Zarzycki, K. 1982. Rosliny rodzime. [in:] K. Zarzycki, Przyroda Pienin w obliczu zmian. Studia Naturae,
Ser. B, No. 30, pp. 127-142.

17.Zemanek, B. (2009). Phytogeographical Problems of the Carpathians. Rocznik Bieszczadzie, No. 17,
pp. 43-58.

2Corresponding author. E-mail address: kamila.musial@izoo.krakow.pl 55



Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 56-64
DOI 10.22616/ESRD.2018.118

CHARACTERISTICS OF THE FISHING INDUSTRY IN LATVIA
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Abstract. Fisheries and aquaculture remain important sources of food, nutrition, income and livelihoods for
hundreds of millions of people around the world. In the EU, the development of fisheries is affected by the
Common Fisheries Policy which aims to ensure that fishing and aquaculture are environmentally, economically
and socially sustainable and that they provide a source of healthy food for EU citizens. In Latvia, the fisheries
industry is related to a rational and sustainable use of living natural resources in its economic zone, territorial
waters and internal waters. Therefore, research aim is to examine the key characteristics of the fishing
industry in Latvia. To achieve the aim, the following specific research tasks are defined: 1) to examine the
characteristics of the fishing fleets of EU Member States; 2) to analyse total catch volumes and the
performance of top 10 fishing enterprises in Latvia. The present research analysed the fishing fleets of EU
Member States, which are affected by fleet capacity management measures, catch quotas for Latvia, catch
volumes in the Baltic Sea and the Gulf of Riga in the period 2014-2017 as well as the key performance
indicators of the top 10 fishing enterprises of Latvia. The research has discovered that the fishing enterprises of
Latvia are affected by catch quotas for the key fish species that were reduced on average by 1-57 % during the
period 2014-2017. The top 10 fishing enterprises turnover in 2016 increased by 60.7 % compared with 2014
and by 27.7 % compared with 2015, but in 2016 only four made profit.

Key words: fishing, fishing fleet, catch quotas, indicators
JEL code: Q22

Introduction

Fisheries and aquaculture remain important sources of food, nutrition, income and livelihoods
for hundreds of millions of people around the world. International trade plays a major role in the
fisheries and aquaculture sector as an employment creator, food supplier, income generator, and
contributor to economic growth and development, as well as to food and nutrition security. Fish
and fishery products represent one of the most-traded segments of the world food sector (FAO,
2016). However, fishing is one of the most risky occupations worldwide. Regarding the economic
importance of the sector, it employs more than 37 million direct workers worldwide (not including
aquaculture or processing industries). Fishing influence is especially relevant in the less developed
countries, where primary sectors have a prevalent role. Globally, fish trade activities have grown in
the last years, with exports rising from 72 billion dollars in 2004 to 148 billion dollars in 2014 and
imports rising from 76 billion dollars in 2004 to 140 billion dollars in 2014 (Gonzalez M. M.,
Bulian G., 2018). It has to be stressed that people involved in decision-making processes should
understand why fish and fisheries are important for society, that is, be aware of the socio-cultural
values that people associate with fisheries (Ignatius S., Haapasaari P., 2018).

In several EU regions the fishing sector plays a crucial role for employment and economic
activity — in some European coastal communities as many as half the local jobs are in the fishing
sector. The Common Fisheries Policy (CFP) aims to ensure that fishing and aquaculture are
environmentally, economically and socially sustainable and that they provide a source of healthy
food for EU citizens. Its goal is to foster a dynamic fishing industry and ensure a fair standard of
living for fishing communities (European Commission, 2016).

In various countries, fishing plays an essential role, yet it faces serious challenges. For example,
the fisheries industry has long been an important industry along the Norwegian coast.

But...overcapacity was considered one of the main reasons behind the Norwegian fishing fleet's
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poor financial performance (Zhang D., Sikveland M., Hermansen @., 2018). The Icelandic fishing
industry has had to deal with a reduced total catch for the past three decades. The industry has
responded by reducing employment, closing factories and scrapping boats, thus significantly
lowering the number of people working in the industry, especially in the processing component
(Gunnlaugsson S.B., Saevaldsson H., 2016). The Belgian fishing sector is under pressure to
demonstrate the sustainability of its fishing methods (Kindsa A., Sysa K. et al., 2016). Fisheries
management in Northern Ireland uses a combination of catch restrictions (quota, minimum landing
size), effort restrictions (days at sea, no weekend fishing), gear restrictions (minimum mesh size,
square mesh panels), and spatial restrictions (the Cod Box). There are also voluntary stock
management measures, such as v-notching berried lobsters (Yates K.L., 2014). In Sweden the
importance of addressing forest owners’ interests in development and management of fish and
water resources is essential for successful policy programmes. Not only they own forests, they are
a major group owning a water area with fishing rights (Laitila T., Paulrud A., Waldo S., 2018).
Britain has a long history as a fishing nation and its waters are some of the most productive in
Europe. But Brexit would involve compromise on many issues and the UK would be under pressure
to be cooperative, especially in areas that more directly affect other EU Member States.
Commercial fisheries are a typical example (Baldock D., Buckwell A. et al., 2016).

In Latvia the fisheries industry is related to a rational and sustainable use of living natural
resources in its economic zone, territorial waters, and internal waters. The fisheries industry in
Latvia represents three main fields of activity: fishing, fish processing, and aquaculture that to a
great extent affects also the development of rural areas (Pilvere I., Upite I., 2011). In recent
years, earnings in the fishing industry and aquaculture have increased, on average, by 3-6 % a
year, except in 2013 when the earnings decreased by 2 % (Ministry of Agriculture, 2017a; b).
Therefore, research aim is to examine the key characteristics of the fishing industry in Latvia. To
achieve the aim, the following specific research tasks are defined: 1) to examine the
characteristics of the fishing fleets of EU Member States; 2) to analyse total catch volumes and the
performance of top 10 fishing enterprises in Latvia.

Methodology and data. Analysis, synthesis, the logical construction method, the induction and
deduction methods were employed to execute the research tasks. Scientific literature review was

used as well.

Research results and discussion
1. Fishing industry in the European Union

The total number of fishing vessels in the world in 2014 was estimated at about 4.6 million,
very close to the figure for 2012 (FAO, 2016). EU fisheries management aims to achieve efficient
fishing activities within an economically viable and competitive fisheries industry. Fleet capacity
management is an essential tool for the CFP. The EU fishing fleet is very diverse, with vessels
ranging from under six metres to over 75. The EU is the fifth largest producer worldwide,
accounting for about 3.2 % of global fisheries and aquaculture production: 80 % of the production
comes from fisheries and 20 % from aquaculture. (European Commission, 2016). The leading
fishing countries in terms of volume are Spain, Denmark, the United Kingdom and France, which
combined, account for more than half of EU catches (European Commission, 2016). Quota
management in the EU began for the majority of commercial fish stocks with the first CFP
implemented in 1983, a time when fish stocks were at low levels and fishing pressure was still
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high. The allocation of quotas among the EU Member States is largely determined by historic catch
shares - the “relative stability” - of the Member States over a reference period (1973-78) just
before the CFP was brought into force. Under this method, countries fishing in each other’s waters
during the reference period continue to have the right to do so (Carpenter G., 2016). Gradually
fishing pressure has decreased for quota species and some fish stocks are now growing.

The maximum capacity of the fishing fleet for every EU Member State is set in accordance with
the fisheries management framework established under the CFP. Among the EU Member States,
eight countries dominate: Greece, Italy, Spain, Portugal, Croatia, France and the United Kingdom;
their number of fishing vessels accounts for 78 %, their gross tonnage comprises 68 % and their
total vessel engine power represents 75 % of the EU total. It has to be mentioned that the
Netherlands with only 1 % of the total fishing vessels in the EU accounts for 8 % of the total gross
tonnage and almost 5 % of the total vessel engine power in the EU. The number of fishing vessels
of Latvia represents 0.8 % of the EU total, while in terms of gross tonnage the fishing fleet of
Latvia makes up 2.5 % of the EU total. This means that small-capacity vessels dominate in the
fishing fleet (Table 1).

Table 1
Characteristics of EU Member State fishing fleets in 2015
Member Nl’f'i':ﬁiir of Propor- Gross Propor- | Engine power, Proportion, %
State vesseli tion, % tonnage, Gt | tion, % kW P r 70
Greece 15638 18.4 76573 4.7 449534 6.9
Italy 12414 14.6 162749 9.9 1003301 15.5
Spain 9572 11.2 354186 21.6 815872 12.6
Portugal 8136 9.6 96596 5.9 359633 5.6
Croatia 7540 8.9 52341 3.2 414618 6.4
France 6964 8.2 171544 10.5 1001603 15.5
::i“ni;‘:lim 6319 7.4 194683 11.9 787592 12.2
Finland 2839 3.3 15613 1.0 160475 2.5
Denmark 2396 2.8 69607 4.2 224769 3.5
Ireland 2156 2.5 62331 3.8 189442 2.9
Bulgaria 1989 2.3 6541 0.4 58043 0.9
Estonia 1534 1.8 13225 0.8 43714 0.7
Germany 1465 1.7 64221 3.9 141679 2.2
Sweden 1357 1.6 30398 1.9 167214 2.6
Malta 1005 1.2 7106 0.4 73106 1.1
Cyprus 893 1.0 3502 0.2 40209 0.6
Poland 874 1.0 26293 1.6 76256 1.2
Netherlands 832 1.0 133995 8.2 312548 4.8
Latvia 688 0.8 41403 2.5 46484 0.7
Slovenia 169 0.2 597 0.0 8540 0.1
Romania 152 0.2 870 0.1 6146 0.1
Lithuania 144 0.2 41403 2.5 46484 0.7
Belgium 78 0.1 14535 0.9 46289 0.7
Total 85154 100.0 1640312 100 6473551 100

Source: EUROSTAT, 2017.

It has to be noted that the length range of fishing vessels is very diverse - from less than 6 m
to more than 75 m (Community Fishing..., 2017), and so is the range of gross tonnage (0.16-4407
Gt). For example, the number of fishing vessels in the neighbouring country - Lithuania - accounts
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for only 0.2 % of the EU total, while the gross tonnage represents 2.5 %, which indicates that the
fishing fleet of Lithuania exploits larger-capacity vessels. Among the Baltic States, the largest
fishing fleet with 1534 vessels is reported in Estonia, yet its gross capacity is only 32 % and its
total engine power is 94 % of the total fishing fleet of Latvia. The average age of vessels used in
fishing beyond the coastal zone is 27.2 years, while the average age of those used in the coastal
zone is 26.4 years. During the course of time, the vessels have become obsolete and therefore
cause greater risks to the environment as well as increase the maintenance and operational costs
of the vessels (Ministry of Agriculture, 2016b).

In 2016 in Latvia, 57 vessels did fishing in the Baltic Sea and the Gulf of Riga beyond the
coastal zone, 610 fishing boats - in the coastal zone and 12 vessels - on the high seas.

In Latvia, the State Environmental Service (SES) controls fishing done by the fishing vessels of
Latvia in the waters of EU Member States and non-EU countries and in international waters in
accordance with the legal framework. The SES grants licences for industrial fishing in the internal
waters, for fishing in the coastal waters as well as international and third-country waters and for
special purpose fishing. In 2016, according to the SES, the list of fishing vessels of Latvia included
43 cod fishing vessels and 24 vessels for fishing in the Gulf of Riga (SES, 2017a; b).

On 2 December 2016, the Ministry of Agriculture made decision No. 4.1-12/87 “On Industrial
Fishing Limits and Procedures for Use thereof in the Baltic Sea and the Gulf of Riga beyond Coastal
Waters in 2017”, which stipulated that industrial fishing agreements for a lease of fishing rights,
based on the limits set in the decision, would be concluded with 37 fishing enterprises in 2017
(Ministry of Agriculture, 2016a). However, the 2017 list of vessels authorised to do fishing in the
Baltic Sea and the Gulf of Riga broken down by fish species and fishing site contained 64 fishing

vessels.

2. Key factors for the fishing industry in Latvia

The fishing industry in Latvia depends on opportunities to do fishing in the Baltic Sea. However,
it has to be taken into account that since 2005 the key initiative in regulating fishing and setting
catch quotas in the Baltic Sea has belonged to the European Commission, as the EU Member States
accounted for 95 % of the total catch volume in the Baltic Sea. In 2013, the EU reformed its CFP,
setting a target to increase fish reserves to a stable level until 2020. It is possible by means of very
strict catch quotas. The amount of quotas to be allocated to the Member States is decided by the
EU Council of Ministers of Agriculture and Fisheries (European Commission, 2016). The allocation of
quotas to individual fishing companies is a Member State competence under the CFP
(Pantzar M., 2016). The catch quotas in the Baltic Sea available to Latvia are distributed
individually to every fishing entity, allowing the quotas to be exchanged and transferred, which
contributes to efficiently exploiting the resources available to Latvia and achieving a catch volume
as sustainable as possible (Ministry of Agriculture, 2017a; b).

The stocks of the most important fish species - cod, Baltic herring, sprat and salmon - in the
Baltic Sea are estimate by the International Council for the Exploration of the Sea (ICES), which
develops proposals for the sustainable exploitation of the fish stocks according to the Multiannual
Baltic Sea Management Plan that was adopted by the Member States and the European Parliament
(ICES, 2017).

In accordance with of Paragraph 4 of Section 11 of the Fishery Law of the Republic of Latvia

(1995), the total catch quota allocated to Latvia in its territorial waters and economic zone waters
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as well as in the waters of other EU Member States and in international waters or in the waters of
third countries, with which the EU has concluded agreements on fishing, is stipulated in the EU
legal documents. The total catch quota in the territorial waters and economic zone waters of Latvia
is divided into a quota for fishing in the Baltic Sea and the coastal waters of the Gulf of Riga and a
guota for fishing in the waters beyond the coastal zone.

The division of waters into coastal waters and waters beyond the coastal zone is defined in
accordance with the provisions stipulated in Cabinet Regulation of the Republic of Latvia No. 296
(2007) “Regulations regarding Commercial Fishing in the Territorial Waters and Economic Zone
Waters”. The total catch quota available to Latvia in 2017 was set by Council Regulation (EU)
2016/1903 of 28 October 2016 fixing for 2017 the fishing opportunities for certain fish stocks and
groups of fish stocks applicable in the Baltic Sea and amending Regulation (EU) 2016/72. The
fishing enterprises of Latvia have to take into account a decrease in fishing opportunities, as the
only quota that was increased for 2017, compared with the previous years, was for sprats (+20 %
in comparison with 2014), while the quotas for cod, Baltic herring and salmon were decreased by
57 %, 1 % and 10 %, respectively, compared with 2014 (Table 2).

Table 2
Catch quotas for Latvia and catch volumes in the Baltic Sea and the Gulf
of Riga in 2014-2017
Indicators Cod hBe?:'ti::g é:ffl o'fn Rtil;‘: Sprats | Salmon* Total
2014
Catch quota, t 6642 22650 19335 32667 70 81364
Real catch volume, t 2037 23315 X 30758 4 56114
Volume as a % of quota 30.6 102.9 X 94.2 5.7 69.0
Catch volume composition, % 3.6 41.6 X 54.8 0.0 100.0
2015
Catch quota, t 5408 25404 21201 31548 63 84121
Real catch volume, t 2593 25266 X 30501 4 58364
Volume as a % of quota 47.9 99.5 X 96.7 6.3 69.4
Catch volume composition, % 4.4 43.3 X 52.3 0.0 100.0
2016
Catch quota, t 3954 26234 19055 28017 63 77323
Real catch volume, t 2700 26100 X 28100 4 56904
Volume as a % of quota 68.3 99.5 X 100.3 6.3 73.6
Catch volume composition, % 4.7 45.9 X 49.4 0.0 100.0
S:;crt‘o‘/’:'“me index from base 132.5 111.9 X 91.4 100.0 101.4
2017
Catch quota, t 2838 22448 16724 39062 63 81135
Catch quota composition, % 3.5 27.7 X 48.1 0.1 100.0
S:;crt'o‘/‘o"“a index from base 42.7 99.1 86.5 119.6 90.0 99.7

* catch quota is measured in pieces, assuming that the average fish weight is 5 kg
Source: authors’ calculations based on MoA Fisheries Department, Fisheries Yearbooks, 2014; 2015;

2016; 2017.

Sprats and Baltic herring played the most significant role in the total catch volume in the Baltic
Sea and the Gulf of Riga, falling in the range from 95.3 % in 2016 to 96.4 % in 2014. In 2014 and
2015, the catch volume of sprats was larger, while in 2016 the difference in catch volume between
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sprats and Baltic herring decreased. The catch volumes of both fishes, expressed as a percentage
of the quotas, were slightly volatile from year to year - in the range of 94.2-102.9 %.

The fishing enterprises of Latvia have problems to fulfil the cod quota in the Baltic Sea, as the
catch volume as a percentage of the quota ranged from 30.6 % in 2014 to 68.3 % 2016. To
improve the situation and raise the efficiency of fishing cod, an amendment was made to Cabinet
Regulation of 2 May 2007 No. 296 (2007) “Regulations regarding Commercial Fishing in the
Territorial Waters and Economic Zone Waters” (on 13 September 2016), which allows fishing
enterprises to catch cod and flatfish by fishing nets not only in the coastal waters up to 20 meters

deep but also in deeper waters where the population of cod is larger.

3. Performance of fishing enterprises in Latvia

In Latvia, fishing rights and fleet capacity management is an important instrument for achieving
one of the key Common Fisheries Policy goals - the sustainable exploitation of fish resources.
According to the Ministry of Agriculture data as of 20 October 2017 (Ministry of Agriculture,
Fisheries 2107), there were registered 148 licensed lessees of commercial fishing rights in the
Baltic Sea and the coastal waters of the Gulf of Riga, 35 licensed lessees in the Baltic Sea and
beyond the coastal zone of the Gulf of Riga and five lessees of fishing rights in international waters
and the waters of other countries outside the Baltic Sea.

In the period 2014-2016 in Latvia, the largest fishing enterprises in terms of turnover,
according to the annual reports, were as follows: BALTREIDS Ltd, BALTJURA SERVISS Ltd,
VERGI Ltd, NORTH STAR LTD Ltd, BraDava Ltd (Table 3); in 2016, their net turnover totalled
EUR 47.1 min. or 81 % of the net turnover of top 10 fishing enterprises. In 2017, the total net
turnover of the top 10 fishing enterprises increased by 60.7 % compared with 2014 and by 27.7 %
compared with 2015. The largest net turnover increase from the base year was reported by
BALTIJURA SERVISS Ltd - 215 %, BALTREIDS Ltd - 184 % and A.I. un KO Ltd - 169 %.

Tabl
Top 10 fishing enterprises in Latvia by turnover in 2014-2016 e
Net turnover, thou. EUR 2016
No Enterprise name 2014 | 2015 | 2016 Ibnadsixyf;:: :L%fmlut.' n::?;::‘, ::1';';3;::
% EUR %
1. BALTREIDS Ltd 10236 | 8318 | 18845 184 1246 6.61 27
2. BALTJURA SERVISS Ltd - 3767 | 8083 215 26 0.32 4
3. VERGI Ltd 7 612 8 155 7887 104 -152 -1.93 153
4. NORTH STAR LTD* - 6 135 6992 114 -1171 -16.75 36
5. BraDava Ltd 5415 5182 5204 96 603 11.60 110
6. Fish farm IRBE Ltd 4919 6 233 3879 79 -51 -1.33 85
7. 5B Ltd 3603 3482 3159 88 -418 -13.24 12
8. VARITA Ltd 1794 1991 1450 81 -75 -5.15 34
9. A.I. un KO Ltd 855 932 1443 169 611 42.34 13
10. Jsiicii(;{ﬁﬁ'n'gﬁ?cajz”‘one 1811 | 1427 | 1320 73 325 | -24.66 42

*basic economic activity - fish farming
Source: authors’ calculations based on Latvijas biznesa gada..., 2017.

In 2016, among the top 10 enterprises in terms of net turnover, only four made profit, whereas
six suffered losses. In 2016, the highest profit margin was reported by A.I. un Ko Ltd (42.34 %)
and BraDava Ltd (11.6 %), while the largest enterprise in terms of net turnover reported only the
third highest profit margin (6.61 %). It turns out that fishing enterprises in other EU Member
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States too are not always profitable - the fisheries in many European countries are unprofitable
and a poor investment for taxpayers. In fact, many European fleets only continue to operate with
the support of government subsidies (Schroeer A., Sakai C. et al., 2011).

The number of employees at an enterprise is not a less important indicator. Totally, the top 10
enterprises employed 516 individuals in 2016; the largest employers were VERGI Ltd with 153
employees and BraDava Ltd with 110 employees, while BALTJURA SERVISS Ltd had only four
employees. In 2016 in terms of labour productivity - net turnover per employee -, the highest
levels were achieved by BALTJURA SERVISS Ltd at EUR 2 min., BALTREIDS Ltd - EUR 698 thou.
and 5 B Ltd - EUR 263 thou.

Conclusions, proposals, recommendations

1) In the EU, the development of fisheries is affected by the Common Fisheries Policy that involves
fleet capacity management, as allowable fleet capacity is set for the Member States. The
CFP has set a target to increase fish reserves to a stable level until 2020; for this reason, the
catch volumes of the Member States are limited by fishing quotas.

2) Among the EU Member States, eight countries dominate: Greece, Italy, Spain, Portugal, Croatia,
France and the United Kingdom; their number of fishing vessels accounts for 78 %, their gross
tonnage comprise 68 % and their total vessel engine power represents 75 % of the EU total.
The number of fishing vessels of Latvia represents 0.8 % of the EU total, while in terms of gross
tonnage the fishing fleet of Latvia makes up 2.5 % of the EU total. This means that small-
capacity vessels dominate in the fishing fleet of Latvia.

3) The fishing enterprises of Latvia have to take into account a decrease in fishing opportunities, as
the catch quotas for the key fish species were reduced in the range of 1-57 % for the period
2014-2017. This poses a risk to the work of fishing enterprises as there is a threat to their
future existence. And most likely the amount of the fishing fleet in Latvia will decrease in future.
The only quota, which was increased, was for sprats (+20 % compared with 2014), but it does
not compensate the decrease in other quotas.

4) Sprats and Baltic herring played the most significant role in the total catch volume in the Baltic
Sea and the Gulf of Riga, accounting for 95.3 % of the total in 2016. The catch quota of cod in
Baltic Sea waters was not fulfilled in the period of analysis (quota fulfilment ranged from 30.6 %
in 2014 to 68.3 % in 2016).

5) In 2016 in Latvia, the top 10 fishing enterprises had a turnover of EUR 58.2 min., which
increased by 60.7 % compared with 2014 and by 27.7 % compared with 2015. In 2016, among
the top 10 enterprises in terms of net turnover, only four made profit, whereas six suffered
losses, and two had quite high profit margins. In 2016, the top 10 fishing enterprises employed
516 individuals and demonstrated different levels of labour productivity. This means that fishing
enterprises are working in an intensive competitive environment and need to analyse the factors

affecting financial performance in order to achieve better results.
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ENVIRONMENTAL AND SOCIAL RISKS RELATED TO SEAFARING EMISSIONS
IN THE BALTIC SEA

Dr.oec. Astrida Rijkure!
tUniversity of Latvia

Abstract. Coastal countries must take measures to reduce harmful air emissions from ships and strengthen
joint coordinated efforts to make the Baltic Sea a model for clean navigation in order to improve its endangered
and sensitive environment. Coastal states and ports are directly responsible for monitoring and controlling the
ships’ compliance with national and international laws. Compliance monitoring and control is carried out by ship
inspections and fuel sampling, especially for ships that do not use air emission abatement technologies.
Although progress has been made towards reducing sulfur emissions in the Baltic Sea, a work has still to be
done to achieve effective and consistent monitoring and enforcement. This issue will become even more
important when further nitrogen oxide emission limit values in the region are introduced. Emissions of nitrogen
oxides strongly affect air pollution, and together with carbon dioxide emissions they facilitate acidification of
seawater. Nitrogen emissions from ships are the result of nitrogen deposition, which contributes to
eutrophication - one of the major problems in the Baltic Sea. The aim of the study is to research the ship-
generated air emissions and their impact on environment, to analyse the situation in the Baltic Sea region, and
to develop proposals for reducing ship-generated emissions. The potential for reduction of ship-generated
emissions in the Baltic Sea is based on compliance with international and regional requirements as well as
integration of strategic solutions. Scientific literature, international conventions and European legislation,
international studies and methodological materials as well as Internet resources will be used during

development of this research.

Key words: environmental, ships emissions, seawater.
JEL code: Q53, Q56, Q57

Introduction

As a result of fuel combustion and energy transformation, maritime transport is a source of
origin of various environmentally harmful substances. Airborne emissions from ships include
emissions of carbon dioxide, nitrogen oxides, sulphur oxides, and particulates, affecting both water
and land pollution. The emissions of nitrogen oxides strongly affect air pollution, and together with
carbon dioxide emissions promote seawater acidification. Nitrogen emissions from ships are the
result of nitrogen deposition, which contributes to eutrophication - one of the greatest problems in
the Baltic Sea.

In recent decades, shipping intensity in the Baltic Sea, as well as the number and size of the
ships, have increased. The sea traffic continues to increase by about 5 % per year. Maritime
transport has a significant impact on air pollution, especially in the coastal areas of the Baltic Sea.
Pollution in the Baltic Sea is an important and topical issue both at a European and international
level.

The aim of the study is to research the ship-generated air emissions and their impact on
environment, to analyse the situation in the Baltic Sea region, and to develop proposals for
reducing ship-generated emissions. The potential for reduction of ship-generated emissions in the
Baltic Sea is based on compliance with international and regional requirements as well as

integration of strategic solutions.

Research results and discussion
To reduce the environmental and social risks associated with shipping-caused emissions,
regulatory authorities have developed emission limitation requirements. There are different policy

mechanisms to reduce emissions from ships and support their energy efficiency, such as emissions
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trading, financial incentives or taxes, emissions reporting and monitoring obligations, and energy
efficiency standards. Significant overall progress is reached to improve the protection of the marine
environment in the Baltic Sea, especially in terms of reducing emissions from shipping but there is
still room for improvement.

Although progress has been made towards reducing sulphur emissions in the Baltic Sea, work is
still needed to achieve effective and consistent monitoring and enforcement. This issue will become
even more important with the further introduction of nitrogen oxide emission limits in the region.
Any effective and fair enforcement of the restrictions will require significant cooperation.

Taking into account the global scale of maritime transport, the International Maritime
Organization (IMO) has developed international requirements for ship-generated emissions of
sulphur oxides (SOx), nitrogen oxides (NOx), ozone-depleting substances (ODS) and volatile
organic compounds (VOCs). The requirements are summarised in the International Maritime
Pollution Convention (MARPOL, July 2005), in particular, its Annex VI “Prevention of air pollution
from ships.” The Convention applies to ships engaged in international navigation, while ships
operating exclusively within the territory of one country are subject to national regulations or
regional requirements.

MARPOL 73/78 Annex VI came into force in 2005. In turn, the Marine Environment Protection
Committee (MEPC), at its 53rd session, has revised Annex VI with a view to setting strict emission
limits taking note of technological developments. The amended version of MARPOL 73/78 Annex VI
“Prevention of air pollution from ships” entered into force on 1 July 2010. Annex VI has established
the Emission Control Area (ECA). ECA allocates a region for Annex VI within which it is necessary
to comply with specific measures regarding emissions from ships to prevent, reduce and control air
pollution with NOx or SOx and particulate matter (PM) or for all three emission types together. The

ECA status to a sea or a part of it may only be determined by the IMO.

Table 1
MARPOL Annex VI requirements for sulphur content in fuels
Maximum sulphur content in fuels ( % m/m)
SOx ECA Other region
2000 1.5 %
4.5 %
2010
1.0 %
2012
3.5%
2015
0.1 %
2020 0.5 %

Source: Prevention of..., 2010

In 2012, global greenhouse gas (CO;) emissions from ships amounted to around
1.000 million tons, equivalent to 3 percent of human-caused emissions in the world. If climate
change reduction policies are not reformed and implemented, ship emissions will double or even
triple by 2050.

On 1 January 2013, new requirements for the energy efficiency of ships came into force
(Chapter 4 of MARPOL Annex VI). Chapter 4 of MARPOL Annex VI introduces two mandatory
mechanisms aimed at ensuring energy performance standards for ships: energy Efficiency Design
Index (EEDI) suitable for new ships built after 2013. EEDI quantifies the CO; emission of ships in
relation to the volume of cargo transported. Ship designers for a specific ship design are free to
choose technologies that meet the requirements of the EED.
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Based on the EED, the first period (from 2015 to 2019) will reduce CO; emissions by 10 % and

a further reduction is expected in future periods (every 5 years) as well.
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Source: Helfre J.F., Couto Boot P.A., 2013

Fig. 1. Reduction of CO2 emissions ( %), on the basis of the EED

Shipbuilding companies and shipowners need to monitor and improve their performance in
relation to various factors that can contribute to CO, emissions. These include improved cruise
planning, speed management, weather planning, engine power optimisation, shipbuilding
maintenance and the use of alternative fuels. The IMO 2009 study (The IMO GHG Study, 2014)
states that ship efficiency can be improved by up to 75 %, and one of the most effective measures
is slow steaming. A 10 % reduction in driving speed reduces energy demand by about 27 %
accordingly. Studies have shown that reducing fleet speeds can reduce ship emissions of CO; and
other harmful air pollutants by 35 %. In addition, the use of alternative fuels (such as biofuels) and
energy sources (such as wind and solar) could lead to significant greenhouse gas reductions.
According to the mandatory requirements adopted by the IMO in 2016, ships of a gross tonnage
> 500 GT must record data for each type of heavy fuel used. These vessels account for about
85 % of CO, emissions from international shipping.

Reducing the pollution of the Baltic Sea is a major challenge for the countries of the region. In
2008, the European Commission adopted the Marine Strategy Framework Directive 2008/56/EC.
The directive states that by 2020 the Member States take the necessary measures to maintain the
good status of the marine environment, prevent its deterioration and, if possible, restore marine
ecosystem in areas where it is adversely affected. The directive states that it is the responsibility of
the Member States to cooperate in the region and sub-region to achieve the objectives of this
Directive. One of the objectives of the strategy is to “save the sea.” It can be achieved through the
reduction of pollution of hazardous substances, as well as the promotion of clean and safe shipping
(Directive 2008/56/EC, 2008).

According to the HELCOM BSRP, eutrophication is one of the most significant consequences of
marine pollution. Eutrophication is defined as the process that occurs when an excessive amount of
nutrients, primarily nitrogen and phosphorus, largely as a result of human activity are released in a
waterbody. High levels of nutrients in water cause intense and potentially harmful blooming of
algae. Eutrophication can significantly limit the use of the sea by reducing biodiversity, damaging
coastal landscapes and reducing fish stocks. This problem has hit the Gulf of Finland, the Gulf of
Riga and the central zone of the Baltic Sea known as the Baltic Sea Basin the most. It was
estimated that in 2010 71 % of the territory was subject to eutrophication (Commision
Staff..., 2013).
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Eutrophication is caused by sources of nutrients from agriculture and municipal wastewater as
well as shipping emissions. All countries of the Baltic Sea Region participate in maritime transport
through the developing of seaports. In the period from 2005 to 2014, cargo turnover in the Baltic
ports increased by 14.3 %. Container turnover in the ports of the Baltic states accounts for
approximately 1.2 % of the world turnover and 9.9 % of the European container market turnover.
In recent decades, shipping intensity in the Baltic Sea, as well as the number and size of the
ships, has increased. The sea traffic continues to increase by about 5 % per year. There are about
2000 ships operating in the Baltic Sea region at any given moment, with about 3500 - 5000 ships
every month, accounting for more than 15 % of the world's maritime traffic, carrying around
1 million tonnes of cargo per year (Review of Maritime Transport, 2017).

SOx reduction can be achieved through the use of low sulphur fuel or the treatment of exhaust
gases by treating them in devices known as scrubbers. These devices effectively remove sulphur
oxides from the exhaust gases, but the problem is the neutralisation of residual waste. On the
other hand, the transition to low-sulphur fuel is linked to an economic factor - fuel prices are
related to the sulphur content. The reason is the expensive process of desulphurisation. The
transition to low-sulphur fuels (Marine gasoil - MGO) is currently the most popular type of emission
reduction. To comply with the EU Sulphur Content Directive and reduce SOx emissions from ships,
shipowners may also consider alternative fuels, such as liquefied natural gas and methanol, or
continue to work with high sulphur fuel if the sulphur scrubbers are installed on board to remove
sulphur from exhaust gases. In turn, the supply of Liquefied Natural Gas (LNG) and methane
marine engines is an interesting solution because it reduces SOx emissions, meets the high
requirements in ECA areas and is 20-40 % less expensive than crude oil.

The introduction of sulphur limits for marine fuels has led to technology research in the area of
emission reduction and alternative fuels. From 1 January 2015, the sulphur (S) content in fuel shall
not exceed 0.1 % when operating in an ECA. The global agreement foresees that from 1 January
2020, the world will use marine fuel of S content that cannot exceed 0.5 % (IMO Global sulphur
cap). In the case that the production and supply of such fuel is insufficient, these standards could
come into force from 2024. Requirements to permit the use of liquid natural gas.

According to the information provided by the Transport Forum of the Organization for Economic
Co-operation and Development (OECD), the total consumption of petroleum products in
international shipping in 2020 (after the introduction of the new requirements) will amount to
about 3.9 million barrels per day (30 % HFO and 70 % MGO). This means that the demand for
MGO will decrease by 2 million barrels a day (Birol F., 2015).

The new requirements will increase the price of ship fuel, which means transportation costs are
likely to raise, and as a result, the price of transported goods and products may increase.

In the search for alternatives, some shipowners have decided to invest in air emission reduction
technologies, primarily in exhaust gas purification systems (EGCS) - popularly known as Sulphur
Scrubbers. According to the DNV-GL data, only one scrubber-fitted vessel operated in 2000, and by
2014 the number had increased to 77 vessels. Considering the order trends, it is expected that by
the end of 2018 the number of vessels with scrubbers will exceed 200 units.

Sea scrubber can remove up to 95 % of SO; and 99.9 % of suspended particles (with the
exception of small, particularly hazardous solids). Seawater alkalis HCOs and SO4 neutralise
sulphur oxides while in the scrubber. Low-sulphur content fuel can be replaced by the installation
of a marine scrubber. The cost of installing a scrubber varies from 1 to 5 million EUR, depending on
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the size of the ship. Shipowners can choose an alternative fuel type to meet their emission
requirements. Other types of fuel such as biodiesel, methanol, and ethanol, like LNG, have been
extensively studied and tested. In particular, the use of LNG as a fuel for ships attracts the
attention of the shipping industry. The transition to LNG ensures compliance not only with SOx
emissions but also with future requirements for NOx emissions in the Baltic Sea Region. This allows
a significant reduction in air pollution - from SOx, NOx, and PM to CO,. SOx emission is completely
eliminated, NOx and PM emissions are reduced to 85 %, and CO; emission up to 20 % (World LNG
Report, 2016). LNG is liquefied natural gas with a density of 420 to 490 kg/ms3. It is obtained by
cooling the natural gas at a temperature of -160°C at normal atmospheric pressure. Natural gas in
a liquefied state takes 600 times less space, making it easier to transport. Liquid natural gas has
no odour, no colour, no toxic waste and exhaust after combustion, therefore it is environmentally
friendly. LNG does not contain sulphur, therefore after combustion, no SOx emission occurs and
only a small amount of PM emission is generated. The shortage of LNG is the potential for methane
(CH4) emission. At present, LNG is mainly used as fuel for ships carrying LNG (LNG, 2015).

LNG requires about 1.8 times more storage volume than diesel, which in turn impedes the use
of LNG. Other aspects that restrict the use are the availability of fuel in ports and the safety (LNG,
2015). At present, LNG is significantly less popular than MGO and scrubbers. The reason for this is
that LNG fuels require special technology (such as marine engines, speciality tanks and pipelines),
which are costly in the short term, therefore this solution is more suitable for newly built ships than
for the modernisation of existing vessels. However, in the long run, the price differences between
LNG and low sulphur fuel are significant in favour of LNG. This is considered to be the main
advantage that can compensate for the major investment costs associated with modernising
existing vessels or additional costs for newly constructed vessels. Judging by the market response
and the benefits of LNG, the development of this industry is expected in the coming years. The
number of ships using LNG as a fuel is rising relatively fast. Currently, one of the biggest
restrictions on the use of LNG fuel is the lack of development of shipbuilding infrastructure in the
ports of the Baltic Sea region. In order to allow shipowners to operate an ever-increasing number
of LNG-powered ships, the Baltic ports should be involved in the installation of LNG bunkering

equipment.

Conclusions, proposals, recommendations

The Baltic Sea is a region of intensive sea transport. Maritime emissions, in particular in major
coastal cities, significantly increase air pollution with negative environmental impact at the local
(coastal) or global level contributing to global warming. The coastal states and ports of the Baltic
Sea are responsible for monitoring and controlling ship compliance in accordance with national and
international law. Emission monitoring will become even more significant with the further
introduction of nitrogen oxide emission limit values in the Baltic Sea Region. Effective and fair
enforcement of any restrictions requires significant cooperation between all interested parties.
Shipowners have a variety of alternative technologies for reducing air emissions, while cross-ship
synergies between ports and shipowners are a boost to the use of these technologies. To achieve
progress in reducing sulphur and nitrogen oxide emissions, the Baltic Sea Region countries are
required to perform efficient emission monitoring and evaluate conformity with the requirements
since despite the prohibitions it is possible that ships might be using high sulphur fuel in different
regions of the Baltic Sea. Shipowners, in the context of future port infrastructure development
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initiatives, consider the options available and choose the most appropriate technology to meet
future global requirements for air emissions. They consider alternative fuels, such as LNG, or
continue to work with high sulphur fuel by installing a scrubber. We must promote closer
cooperation between ports, shipowners and other stakeholders in order to make LNG a competitive
alternative to the fuel industry in the shipping industry. To allow shipowners to operate an ever-
increasing number of LNG-powered vessels, the Baltic Sea ports must be involved in the
installation of LNG bunkers by choosing a more suitable type of refuelling depending on the

economic and technological factors.
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Abstract. The aim of the present study was an attempt to calculate the cost-effectiveness of asparagus
postharvest drip irrigation in the Central Poland. The results of field experiments on drip irrigation of 13 North-
American asparagus cultivars, carried out at Kruszyn Krajenski in the vicinity of Bydgoszcz were investigated in
the zone of the largest precipitation deficiency in Poland. The drip irrigation system’s economic calculation was
conducted following the methodology suggested by Grabarczyk (1987). The effectiveness of drip irrigation
(ranging from 0 to 157 %) was the highest for cultivars Jersey Deluxe (157 %) and Jersey Giant (142 %). Lack
of significant response to drip irrigation was found in case of cultivars Purple Passion, Jersey King and Atlas.
Other cultivars (Jersey Supreme, Jersey Knight, Grande, Apollo, UC 157, NJ 953, UC 115, JWC 1) gave an
increase in marketable yield of 35-79 % due to drip irrigation. Economic results of drip irrigation, depending on
the increase in produce value and assumed drip irrigation costs were positive in case of 10 cultivars. The drip
irrigation of Jersey Deluxe and Jersey Giant turned out most cost-effective. Irrigation was also very cost-
effective in the case of cultivars UC115, NJ953, Jersey Knight, Jersey Supreme, UC157, Grande, Apollo and

JWC 1. Drip irrigation was unprofitable in case of the following cultivars: Purple Passion, Jersey King and Atlas.

Key words: cost-effectiveness, asparagus, drip irrigation, cultivar, green spears.
JEL code: Q15

Introduction

The growing economic significance of asparagus in Poland is associated with the ability to export
to European Union countries (mainly Germany), as well as increased demand for this valuable
vegetable among consumers in Poland, where changes of eating habits are observed. Basic species
- so-called "heavy" vegetables - are converted into low-calorie, high biological and flavoured value
species. Intensive breeding works are underway, as a result of which, apart from old, known and
already proven for many years, new cultivars appear, requiring verification in the climatic and soil
conditions of Poland. In order to achieve the maximum production effects of a given cultivar, it is
necessary to create optimal conditions for growth and development during the growing season -
through appropriate fertilization and irrigation. Due to the specific cultivation method
(spear harvest in early spring), the height and quality of the yield depends on the amount of
ingredients stored in asparagus crown during the growing season of the previous year. Irrigation of
asparagus in the current year after the harvest (postharvest irrigation/irrigation of summer stalks)
causes the increase of the height, diameter of summer stalks and their number from one crown
and positively affects the growth of the yield of spears in the following year (Rolbiecki, 2013).

The aim of the present study was an attempt to calculate the cost-effectiveness of asparagus
postharvest drip irrigation in the Central Poland. This region of Poland is recognized as the area of
the lowest precipitation and the highest water deficits during the vegetation period (Rolbiecki
et al., 2000; Labedzki, 2009; Stachowski and Markiewicz, 2011; Rzekanowski et al., 2007; Zarski
et al., 2013).

Material and methods

The results of field experiments on drip irrigation of 13 North-American asparagus cultivars,
carried out at Kruszyn Krajenski in the vicinity of Bydgoszcz, were investigated in the zone of the
largest precipitation deficiency in Poland (Rolbiecki, 2013). The drip irrigation system’s economic
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calculation was conducted following the methodology suggested by Grabarczyk (1987). For drip
irrigation system, an increase in direct surplus was calculated:
AD = AP - (Kd + AKr)

where:

AD - increase in direct surplus (PLN ha'l),

AP - additional production value received by introducing the drip irrigation (PLN ha),

Kd - total drip irrigation costs (PLN ha),

AKr - direct costs related to receiving additional production (PLN ha1).

The basic index of economic efficiency of irrigation was the direct surplus obtained as a result of
this treatment. It was calculated from the difference in the increase in the value of production and
the cost of irrigation and the increase in general agricultural costs related to obtaining additional
production. The increase in the value of production was determined by multiplying the average
long-term production effects of irrigation obtained in the conducted field experiments by the unit
price of green asparagus spear (PLN kg!'). The prices were assumed based on average wholesale
prices of asparagus (PLN 8.80 kg!) on WGRO SA in Poznan in 2017. Five variants of irrigated
areas: 1, 2, 5, 10 and 20 ha, corresponding to potential areas of asparagus plantations in Poland,
were adopted to analyse the profitability of asparagus irrigation. Calculation of irrigation and
irrigation installation costs was based on the data of the 'Lukomet’ irrigation company. The analysis
of economic efficiency was carried out for the drip irrigation system. The calculation includes index-
based depreciation of 6.65 % (Rolbiecki, 2013). The interest rate on the capital was set at 5 %,
and the costs of repairs and materials at 2 % of the investment costs. Fuel costs were calculated
based on the unit's consumption by a pump generator with a combustion drive (the number of
litres of fuel per 1 mm of the seasonal dose of water in drip irrigation) and the average purchase
price of diesel. The calculation includes water costs, taking PLN 0.20 m~3. The increase in general
agricultural costs related to obtaining additional production was treated index-based, assuming
that in conditions of correct economic relations it amounts to 30 % of the value of additional
production obtained.

Results and discussion
Production effects of drip irrigated asparagus

Drip irrigation applied in the post-harvest period (from the third decade of June to the end of
August) in the growing season of the year preceding the harvest, on average for the tested
cultivars and years, significantly increased the yield of green asparagus spears from 4.21 t ha'! to
6.23 t ha! (Table 1). The increase in the marketable spear yield achieved due to irrigation, on
average for the tested cultivars and years of research, was therefore 2.01 t ha! (48 %).
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Table 1
Effectiveness of drip irrigation of asparagus cultivars in the vicinity
of Bydgoszcz

Marketable yzilgac_)lf)green spears Yield increase due to irrigation
Cultivar
(withocl:::l}::?glation) Drip irrigation (t ha) %
Jersey Giant 2.75a 6.66b 3.91 + 142
Jersey Knight 3.47a 5.72b 2.25 +65
Jersey Supreme 4.25a 6.43b 2.18 +51
Jersey Deluxe 2.78a 7.15b 4.37 +157
Jersey King 5.97a 6.27a 0.30 +5
Atlas 4.49a 4.79a 0.30 +7
Grande 5.11a 7.08b 1.97 +38
Apollo 5.58a 7.52b 1.94 +35
Purple Passion 5.38a 5.30a -0.08 -1
uc 157 4.07a 6.15b 2.08 +51
NJ 953 4.67a 7.22b 2.55 +55
uc 115 3.53a 6.31b 2.78 +79
JwC1 2.70a 4.41b 1.71 +63
Mean for all the 4.21a 6.23b 2.02 +48

Explanations: values in a row followed by the same letter do not differ significantly (a = 0.05)
Source: author’s calculations based on author’s research data

The highest marketable yields in drip irrigation - over 7 t ha! - were obtained in the following
cultivars: Apollo, NJ 953, Jersey Deluxe and Grande. High yields under irrigation conditions - over
6 t ha'! - were obtained in the following cultivars: UC 157, Jersey King, UC 115, Jersey Supreme
and Jersey Giant. Yields over 5t ha! - collected at Purple Passion and Jersey Knight. The lowest
yields in irrigation conditions (over 4 t ha'') were collected in the JWC 1 and Atlas cultivars.

The best response to drip irrigation was found in Jersey Deluxe and Jersey Giant. Drip irrigation
increased marketable yields in these cultivars respectively by 4.37 t ha! (157 %) and 3.91 t ha!
(142 %). No significant response to drip irrigation was found in Purple Passion, Jersey King and
Atlas. The response to drip irrigation in the other tested cultivars was positive, and the yield
increases found were in the range 1.71-2.78 t ha! (35-79 %). A varied reaction of other asparagus
cultivars was found in previous experiments carried out in Central Poland (Rolbiecki et al., 2001;
Rolbiecki and Rolbiecki, 2008; Rolbiecki, 2013). The results obtained were similar to those reported
by Paschold et al. (1996, 1999, 2008) and other foreign authors (Roth and Gardner, 1989; Sterrett
et al., 1990; Drost and Wilcox-Lee, 1997; Drost, 1999).

Economic results of drip irrigation of asparagus

According to the adopted assumptions, the minimal investment cost of the drip irrigation system
- depending on the assumed area: 1 ha, 2 ha, 5 ha, 10 ha and 20 ha - amounted respectively
13000, 8000, 5000, 4000 and 3250 PLN hal. Total annual cost of drip irrigation (Kd) - including
depreciation, interest on capital, costs of repairs and materials, water costs, fuel costs - decreased
with the increase of irrigated area ranging from 2599 PLN ha! (1 ha) to 1268 PLN ha! (20 ha)
(Fig. 1). The calculation presented by Kledzik et al. (2015) showed that the cost irrigation per 1 ha

decreases as the irrigated area increases.
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Fig. 1. Total drip irrigation costs (Kd)

Asparagus drip irrigation was profitable - the average direct surplus (AD) for 13 tested cultivars,
depending on the size of the irrigated area, ranged from PLN 9844 ha! (1 ha) to PLN 11.175 ha!
(20 ha) (Tab. 2). The most profitable was the irrigation of the Jersey Deluxe (AD in the range from
34703 to 36034 PLN ha'!) and Jersey Giant (AD in the range from 21487 to 22818 PLN ha).
Irrigation was also highly profitable for the UC115, NJ953, Jersey Knight, Jersey Supreme, UC157,
Grande, Apollo and JWC 1 cultivars (AD in the range from 15857 to 7935 PLN ha!). Drip irrigation
was unprofitable for the Purple Passion, Jersey King and Atlas cultivars.

The economic analysis proved that the use of postharvest drip irrigation was cost-effective,
which confirmed previous opinions and reports concerning also the sprinkler irrigation of other
vegetable and field crops and cultivars (Rutkowski and Malecka, 1986; Rutkowski, 1987; Rolbiecki
et al., 1999; Zarski et al., 1999; Zarski et al., 2001; Jankowiak and Rzekanowski, 2006; Rolbiecki,
2013; Kledzik et al., 2015). In the study of Kledzik et. al (2017), applying drip irrigation was
economically unjustified in moist years and on average in the multi-year period. In the years with
dry and average precipitation conditions, the direct surplus was positive (except for irrigation
of 1 ha).
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Table 2
Cost-effectiveness of drip irrigation of asparagus cultivars e
AD
Cultivar tha-t | PLN ha™t | PLN hat PLN ha™ R
1lha 2ha 5ha 10ha | 20ha

Jersey Giant 3.91 34408 10322 21487 | 22169 | 22579 | 22715 | 22818 2
Jersey Knight 2.25 19800 5940 11261 | 11943 | 12353 | 12489 | 12592 5
Jersey Supreme | 2.18 19184 5755 10830 | 11512 | 11922 | 12058 | 12161 6
Jersey Deluxe 4.37 38456 1154 34703 | 35385 | 35795 | 35931 | 36034 1
Jersey King 0.30 2640 792 -751 -69 341 477 580 11/12
Atlas 0.30 2640 792 -751 -69 341 477 580 11/12
Grande 1.97 17336 5208 9529 | 10211 | 10621 | 10757 | 10860 8
Apollo 1.94 17072 5122 9351 10033 | 10443 | 10579 | 10682 9
Purple Passion -0.08 - - - - - - - -
uc 157 2.08 18304 5491 10214 | 10896 | 11306 | 11442 | 11545 7
NJ 953 2.55 22440 6732 13109 | 13791 | 14201 | 14337 | 14440 4
uc 115 2.78 24464 7339 14526 | 15208 | 15618 | 15754 | 15857 3
JWC1 1.71 15048 4514 7935 8617 9027 9163 9266 10
Average 2.02 17776 5333 9844 | 10526 | 10936 | 11072 | 11175 -

A — marketable yield increase influenced by irrigation [t-ha™']

AD - increase of agricultural income [PLN-ha™]

AP - value of additional produce, resulting by irrigation [PLN-ha]

AKr - an increase in agricultural costs resulting from additional produce [PLN-ha]
R - ranking

Source: author’s calculations based on author’s research data

Conclusions

1) The effectiveness of drip irrigation (ranging from 0 to 157 %) was the highest for cultivars
Jersey Deluxe (157 %) and Jersey Giant (142 %). Lack of significant response to drip irrigation
was found in case of cultivars Purple Passion, Jersey King and Atlas. Other cultivars (Jersey
Supreme, Jersey Knight, Grande, Apollo, UC 157, NJ 953, UC 115, JWC 1) gave an increase in
marketable yield of 35-79 % due to drip irrigation.

2) Economic results of drip irrigation, depending on the increase in produce value and assumed
drip irrigation costs were positive in case of 10 cultivars. The drip irrigation of Jersey Deluxe and
Jersey Giant turned out most cost-effective. Irrigation was also very cost-effective in the case of
cultivars UC115, NJ953, Jersey Knight, Jersey Supreme, UC157, Grande, Apollo and JWC 1. Drip

irrigation was unprofitable in case of the following cultivars: Purple Passion, Jersey King Atlas.
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Abstract. GHG emission reduction in the non-ETS (emission trading system) sector is a relevant component of
environmental policies for the next programming period. Specific policy matters of the next programming
period are unclear, yet in general, it is clear that the reduction of emissions or at least the introduction of
emission abatement measures are binding on agriculture. A popular way how to analyse GHG emission
abatement measures is to use a marginal abatement cost curve (MACC) that ranges the measures according to
their costs and emission reduction potential. Such a research study has been done and the measures have been
analysed in Latvia. A MACC, however, gives a relative notion of the effects of GHG emission abatement
measures on sustainable development in Latvia. The research aim is to analyse the effects of GHG emission
abatement measures on sustainable development in Latvia. The key instrument of the present research is
Integrated Impact Assessment; according to it, experts from various fields identify the effects of GHG emission
abatement measures on the economy, the environment and social development, determining its vector
(positive/negative) as well as effect intensity (on a scale from 1 to 3). The results showed that some measures,
e.g. promotion of biogas production, could have a negative effect in some sustainability sub-dimensions, yet
overall the GHG emission abatement measures make positive and significant effects not only on the
environment but also on sustainability at large. At the same time, it has to be taken into consideration that the
effects identified by the experts are indicative and more research has to be done to make a more accurate

assessment.

Key words: marginal abatement cost curve, integrated impact assessment, greenhouse gases, agriculture.
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Introduction

Environmental preservation is one of the EU multifaceted policy priorities that influences all the
other policies, among them agricultural (European Commission, 2011). Agriculture plays an
essential role in environmental preservation and in shaping climate policies. The agriculture of
Latvia is the second largest source of greenhouse gas (GHG) emissions, accounting for 24.2 % of
the total emissions produced in the country (Latvia’s National Inventory Report, 2017). All the
sectors of the economy have to contribute to the reduction of GHG emissions. Research studies
(Cilinskis et al., 2017) have analysed various instruments that reduce emissions from the non-ETS
sector. It has been found that there are great opportunities for GHG emission reduction (80 %) in
Latvia by means of carbon tax, subsidies for solar technologies and funding for energy efficient
renovation. However, reducing agricultural GHG emissions is a complicated problem. It is
determined by the source of GHG emissions, which is mainly the feed fermentation process in the
intestines of animals (CH4); in 2015, it accounted for 31.3 % of the total agricultural emissions.
Fertiliser application (N>O) and organic soil use (N,O, CO;) made up 60.5 %, while manure
management (CHs4; N>O) comprised 7.2 % of the total (Latvia’s National Inventory Report, 2017).
The simplest way is to diminish the so-called activity data or to reduce the number of agricultural
animals and fertiliser application and to limit activity in organic soils. However, such an approach is
in contradiction to the agricultural development goals of Latvia (Latvijas Bioekonomikas strategija
2030, 2017; Pilvere et.al., 2017) and current trends (Pilvere 1. etal., 2016; Nipers, A.,
et. al., 2017), as it envisages a considerable increase in agricultural output. Another alternative is
the change of farming practices, which could raise the efficiency of the factors of production and/or
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reduce the release of emissions; the goal of such measures is to reduce relative GHG
emissions per unit of agricultural output. This approach is generally accepted in the EU (Frelih-
Larsen A. et al., 2014). The most frequently used kind of analysis to examine GHG emission
abatement measures is the so-called marginal abatement cost curve, which is a histogram that
compares the measures according to GHG emission reduction potential and measure introduction
and maintenance costs. The research aim is to analyse the effects of GHG emission abatement
measures on sustainable development in Latvia. The object of the research is GHG emission
abatement measures.

MACC. MAC curves are used in France (Pellerin S. etal., 2013), Ireland (Schulte R.
et al., 2012), Great Britain (Spadavecchia L., 2014) as well as in other countries. Overall, one can
find that the approaches and solutions are diverse (Eory V. et al., 2018). Latvia also constructs
MAC curves for its agriculture (Popluga, D., et.al, 2017). In general, a MACC is a very useful
instrument for an analysis of GHG emission abatement measures, yet it has limited opportunities to
give a comprehensive insight into the effects on economic activity as a whole, as it does not have
parameters of the social, economic as well as natural environments. A solution could be a
combination of a MACC with Integrated Impact Assessment (IIA).

Integrated Impact Assessment. IIA is a policy analysis instrument that allows identifying the
multifaceted effect of policy measures. The instrument is not new and, of course, has several sub-
kinds.

Integrated impact assessment is a popular instrument in strategic and policy decision-making,
which allows identifying the effect of a planned or unplanned strategic measure or a policy. The
general form of IIA encompasses dimensions being typical of a sustainable development process:
social, environmental and economic (Santoyo-Castelazo, Azapagic, 2014), yet it is possible to view
any process through the prism of the fourth dimension: a) equality and diversity; b) health and
prosperity; c) the environment; d) the economy (Fife Council, 2015). Impact assessment is a set of
logical steps to be followed when you prepare policy proposals. It is a process that prepares
evidence for political decision-makers on the advantages and disadvantages of possible policy
options by assessing their potential impacts. It is also stressed that impact assessment is an aid to
political decision-making, not a substitute for it, and although many actors may be involved in an
impact assessment, the lead service remains fully responsible for its quality (European
Commission, 2009). IIA represents a diversity of methodological approaches. There is the ex-ante
and the ex-post approach with regard to the occurrence of an event researched. The first approach
identifies the effect of a potential event on the subject researched, whereas the second one
analyses the effect of an implemented policy or measure. The ex-ante approach is the most
popular, as it is important for the introduction of a measure to identify a broader range of the
consequences of it, while being aware and reducing any potential negative effect in advance, as
well as the positive effect is increased by the opportunities for financing the measure and by the
link with other policies. The EC vice-President, Frans Timmermans, points out that IIA may play an
enhanced role within the Juncker Commission, as well as adds that it is necessary to enhance the
IIA system, focusing on ex-ante assessment as well (European Parliament, 2015). Different policies
could require a specific perspective on policy effects, therefore the following kinds of
assessment have been developed: social impact assessment, health impact assessment (Milner S.J.
et al., 2005), environmental impact assessment (Dendena B., 2015), sustainable assessment (Sala

S., 2015) and others. Aledo-Tur with his colleagues has analysed social impact assessment (SIA)
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from the multidimensional paradigm perspective and can creatively, by means of six questions,
characterise the SIA from the methodological, theoretical, government involvement,
epistemological, ontological and axiological perspectives. He has concluded that the SIA has to
encompass as much precise potential effects of a measure as possible, which could specify the
potential unjust social reality, supplementing the SIA with cross-cutting elements, contributions
from regional science and spatial analysis (Aledo-Tur J., 2017). The methodological approach
represents the so-called expert evaluation method, where the experts are measurers of integral
effects (Sala et al., 2015), some mathematical model is employed, agricultural IIA models and
climate change models are analysed (Britz W. etal., 2012), or it is a combination of both
approaches (Brouwer R., van Ek R., 2004).

In summary, IAA is a popular and widely used instrument for assessing the effects of policy
measures based on a variety of approaches, depending on the purpose of the assessment.

The research aim is to analyse the effects of GHG emission abatement measures on sustainable

development in Latvia.

Method.

Regardless of the variations of a method, three tasks have to be performed:

e identification of economic, social and environmental effects of a policy; why and who are
involved;

e identification of the most essential effects (often qualitative methods are employed);

e a detailed analysis of the most essential effects (quantitative/expected gain and loss monetary
assessment).

A gain-loss analysis has been already performed for the GHG abatement measures within the
present research, as well as GHG emission reduction potential was estimated, which is represented
by a MACC for the GHG abatement measures for the agriculture of Latvia. Accordingly, an IIA
might be considered an extension or a further derivative of the MACC. The IIA process involves five
steps: a) identification of the need for an assessment of an effect; b) identification of the interests
of social groups involved and the selection of experts; c) creation of a table for the assessment of
the effect to be filled in by the experts; d) development of recommendations; e) familiarisation of
policy makers with the results. The specifics of this research methodology are presented below.

Identification of the need for an assessment of an effect. As mentioned above, GHG emission
abatement measures could cause multifaceted externalities, e.g. increase animal welfare, increase
the population of pests, contribute to higher agricultural land market prices etc. As regards the
practical introduction of measures, it is required to identify and take into account the measures for
the purpose of setting conditions for the measure introduction. Identification of the interests of
social groups involved and the selection of experts. The quality of expert selection directly affects
the quality of research; therefore, the experts involved have to represent national institutions: the
Ministry of Environmental Protection and Regional Development and the State Plant Protection
Service, farmers: the Farmers Parliament (large farms) and the Latvian Farmers Union (small and
organic farms) and agricultural experts in agronomy and livestock husbandry. The experts were
familiarised with the purpose and construction specifics of a MAC curve and the measures analysed
in the curve. Creation of a table for the assessment of the effect to be filled in by the experts. The
groups of influencing factors are traditional and encompass the usual sustainability dimensions: the

environment, the economy and the society. Some sub-dimensions were selected using the
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available methodological guidelines (Fife Council, 2015; European Commission, 2009), as well as
the externalities of measures identified in the above-mentioned seminars on MACC construction.
The assessment involves three levels: a) identification of whether a measure makes an effect on a
particular sub-dimension of sustainability; b) identification of whether the effect is positive or
negative; c) identification of the intensity of the effect (on a scale from 1 - weak to 3 - strong).
Such an approach is employed in urban analysis (Andersson-Skold Y., 2015). The table was filled in
during an in-person meeting of the experts who discussed every measure individually, yet the IIA
table was filled in by every expert individually, which enabled the experts to consider every
measure from different perspectives, while having the right to express their own opinions.
Development of recommendations. The recommendations were drawn up based on the summary
table with the experts’ ratings as well as the discussion. It has to be noted that in some cases the
experts’ ratings differed, which is understandable, as they represented diverse social groups; for
this reason, the research employed the multi-step aggregation approach. Both the mode, the
average and the median (useless due to a small sample) were calculated for every effect of every
measure on every sustainability sub-dimension; a simultaneous comparison allowed relatively
objectively aggregating the experts’ ratings. Familiarisation of policy makers with the results. The
research results were presented as the MACC extension for GHG emissions from the agriculture of
Latvia for national agricultural policy makers: the Ministry of Agriculture, the Latvian Rural Support
Service, those working on the Rural Development Programme as well as the Consultant
Organisation, the Latvian Rural Advisory and Training Centre (LLKC), the Union of Farmer

Organisations and the Latvian Agricultural Organisation Cooperation Council (LOSP).

Research results and discussion

The research results are summarised in Table 1, in which the potential sustainability sub-
dimensions are arranged horizontally and the GHG emission abatement measures are arranged
vertically. The experts’ ratings are shown by means of colours and signs: grey means a positive
effect, darker grey means a negative effect, white — no effect; the signs show the intensity of the

effect, see below.
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Overall, most of the measures cause positive externalities on sustainable development. An
exception is the promotion of biogas production, which was negatively rated according to some
sub-dimensions of all the three dimensions. Such a critical attitude could be largely due to the
mechanism of unsuccessful promotion of biogas production under the energy policy of Latvia.
Economic development is negatively affected by permanent grasses grown in organic soils, while at
the same time making a positive effect on the quality of soil and water, as well as biodiversity. The
introduction of this measure could be linked with not only the climate change policy but also the
environment preservation policy, while being aware of a decrease in the total output of agricultural
products. The environmental dimension could be negatively affected by the measure “intensive
grazing”, which results in higher fuel consumption, soil compaction and lower biodiversity;
however, since the intensity of the effect is weak, it is possible to mitigate the effect by means of
enhancement of practices of the measure. Almost all the measures make positive effects on
research development and knowledge transfer, which makes us consider that the experts saw a lot
of opportunities for enhancing the practices of the measures and the need for informative and
training measures for farmers. It could be actually considered to be a strong demand for closer
interaction between science and agricultural practices. It is surprising that the summary of the
research results does not encompass the effects on imports and exports, although some experts
noted such an effect for some measures. An explanation might be the relatively dual effect of a
measure, i.e. the measure, on the one hand, reduces fertiliser imports, while on the other hand,
increases imports owing to machinery and equipment imports. This means that if interpreting the
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results acquired, one has to take into consideration a possibility that a neutral sign in the table

might be interpreted as an unclear effect as well. Overall, the IAA approach employed by the

research gives insight into the effects of the measures in the form of “underwater stones”

(negative effects) and “tailwind” (positive effects) that could be measured more accurately by

employing quantitative methods or by enhancing the existing agricultural models or creating new

ones through employing the IAA or the SIA approach.

Conclusions, proposals, recommendations

1)

2)

3)

Integrated impact assessment is a popular instrument for assessing policy measures, which is
characterised by a methodological, epistemological, ontological and axiological diversity and
which continue developing as an important instrument in policy effect analysis for the European
Commission, EU Member States and other world countries.

The GHG abatement measures analysed by means of a MACC for Latvia are diverse and, overall,
make positive effects on sustainable development. Policy makers have to focus particularly on
the measures that, along with positive effects, make also negative effects: permanent grasses
grown in organic soils; promotion of biogas production; as well as intensive grazing. Solutions
to the measures causing negative effects could be diverse. The measure “permanent grasses
grown in organic soils” may be introduced in a broader context of policies: land use, land-use
change, and forestry (LULUCF) management, biodiversity, water quality and for other climate
and environmental policy purposes. The introduction of the measure “promotion of biogas
production” has to be linked with the energy policy. However, the insignificant negative effects
caused by the measure “intensive grazing” could be reduced by practical enhancements of the
measure, e.g. by making the watering system more effective. It has to be mentioned that the
above are only conceptual solutions that need to be examined and analysed.

ITA can effectively supplement a MACC, giving a multifaceted insight into the effects of GHG
abatement measures. A more accurate assessment of an effect requires employing quantitative
models, while considering whether the efforts to create a specific simulation tool are worth
making or considering performing, if necessary, an additional analysis of the specific aspects of

introduction of GHG abatement measures.
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EFFECT OF AN UNDERDEVELOPED HIGH VALUE-ADDED SECTOR ON THE LOW
VALUE-ADDED SECTOR IN LESS DEVELOPED COUNTRIES

Sandris Ancans' Mg.oec.
Latvia University of Life Sciences and Technologies

Abstract. Average nominal earnings among world countries are very diverse, even within the EU. The disparity
between Luxembourg and Bulgaria is almost ten times, as the East European EU Member States considerably
lag behind in terms of production of high value-added products. It is important for the East European EU
Member States to reduce the disparities, which could be achieved through raising labour productivity, mainly in
the tradable sector. The research aim is to identify the effect of an underdeveloped high value-added sector on
the low value-added sector in less developed countries. An analysis of empirical data supported the hypothesis
that an underdeveloped high value-added tradable subsector in less developed countries does not allow
reaching the labour productivity level of developed economies in the low value-added tradable subsector
because of the availability of a relatively cheaper labour force that does not force businesses to raise their

labour productivity levels.

Key words: labour productivity, earnings level, tradable sector, high value-added sector, low value-added
sector.

JEL code: FOO
Introduction

The nominal earnings disparities among the EU Member States were significant, reaching almost
ten times: in 2014, the highest mean earnings in industry, construction and services (in companies
with 10 employees or more) were reported in Luxembourg with EUR 4026, while in Bulgaria the
earnings were the lowest at EUR 431, which should be a concern for policy makers as well. The
nominal earnings were lower in almost all the East European EU Member States (former communist
countries) than in the West European EU Member States. The only exception was Slovenia
with EUR 1582, surpassing only one West European EU Member State - Portugal. The minimum
wage is also a relatively good indicator that shows the disparities in the standard of living within
the EU, where the highest minimum wage was set in Luxembourg with EUR 1921, whereas the
lowest was in Bulgaria with EUR 174. In terms of minimum wages, Slovenia surpassed three West
European EU Member States: Portugal, Spain and Malta (Eurostat). Therefore, the purpose of the
present research is to contribute to the understanding of factors that hinder the reduction of
nominal income disparities within the EU, mainly between the West European and East European
EU Member States.

The large nominal earnings disparities among the EU Member States make it necessary for the
East European EU Member States to increase labour productivity in their tradable sectors, which
allows raising labour force earnings both in the tradable sector and in the entire economy, thereby
contributing to income convergence among the EU Member States or at least a decrease in the
significant income disparities.

The research aim is to identify the effect of an underdeveloped high value-added sector on the
low value-added sector in less developed countries.

The specific research tasks were set as follows: 1) to characterise the roles of high and low
value-added sectors and of the tradable sector in a modern economy; 2) to identify the effect of a
high value-added tradable subsector on labour productivity in the low value-added tradable

subsector.
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The research employed Eurostat data and other sources of information. The research used the
following methods: correlation analysis, single-factor analysis of variance (ANOVA), analysis and
synthesis, logical construction.

The research put forward the following hypothesis: an underdeveloped high value-added
tradable subsector in less developed countries does not allow reaching the labour productivity level
of developed countries in the low value-added tradable subsector because of the availability of a

relatively cheaper labour force in the less developed countries.

Research results and discussion
1. Roles of high and low value-added sectors and of the tradable sector

Nowadays scientists discuss such issues as high and low value added, high and low value-added
goods and services, as well labour productivity and an income level determined by it. There are
distinguished high and low value-added industries and even sectors. From the perspective of
foreign trade, there are also distinguished the tradable sector and the nontradable sector. It has to
be noted that according to the Balassa-Samuelson theory, the nontradable sector is more labour
intensive and, consequently, no considerable labour productivity differences exist among
nontradable sector industries and across countries, and these differences do not determine the
nominal earnings level in the entire economy (Krugman P.R., Obstfield, M, 1994); therefore, the
mentioned differences were not analysed in the present research. All the above-mentioned factors
determine the nominal as well as the real income level in any open economy. Since nominal
income levels are very diverse not only among world countries but also among EU Member States,
it is necessary to perform an in-depth examination of the roles of the above-mentioned sectors and
their interaction.

The nominal income level in any open economy is determined by labour productivity in the
tradable (export) sector, as stated by the Balassa-Samuelson theory. Yet it is very important what
value added the exports have - whether the exports are of high or low value-added. Less
developed countries export mostly low value-added goods and services, whereas developed
countries export both low and high value-added products.

For simplicity, let us assume that there are only two subsectors in the tradable sector: a high
value-added subsector and a low value-added subsector. In reality, the division is broader and
more gradual. Within the present paper, industries or kinds of economic activity requiring a highly-
qualified labour force and high technologies to produce high value-added goods or services are
attributed to the high value-added tradable subsector. In contrast, the low value-added tradable
subsector is comprised of the industries or kinds of economic activity requiring a less-qualified
labour force and different-level technologies to produce low value-added goods or services. For
example, to produce complicated manufacturing goods, modern electronics, equipment etc.
that have high value-added, it is necessary to have and employ a highly-qualified labour force and
high technologies and to cooperate with institutions dealing with science and technology, research
and development and innovation. Conversely, producing agricultural and other low value-added
goods requires a less-qualified labour force, while technologies (agricultural machines and
equipment) could be complicated and expensive. In the last half a century, for example, very rapid
changes occurred in the electronics industry and completely new goods emerged, which is
incomparable with the agricultural industry where changes occurred at a much slower pace -

agricultural commodities have little changed during the centuries (only new crop varieties were
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developed), while technologies used in agriculture (e.g. precision farming) developed as fast as
technologies in general.

In the world, there are quite many high-income countries, both large and small in terms of
population. In these countries, the high income levels are determined by the factors related to
exports (tradable sector).

In world countries, high incomes are generated in three main ways. Two of them are specific to
small countries in terms of population: 1) exports of low value-added commodities; 2) exports of
low value-added services. As regards the first way, there is a number of Arab and other countries
endowed with relatively large oil or other resources. The second way is attributed to small the so-
called offshore countries that sell (and export) a lot of financial services, given the small
populations of these countries, ranging from tens of thousands to a few millions. The third way
involves the production and, of course, export of high value-added goods and services, which is

characteristic of the developed countries with large populations.

2. Effect of the high value-added tradable subsector on labour productivity in
the low value-added tradable subsector

The Eurostat database provides data on earnings in the business economy that encompasses
the following sectors according to the NACE Rev.2 classification: industry (sections B to E),
construction (section F) and services (sections G to N, excluding activities of holding companies -
K64.2). The sections included in the business economy mainly correspond to tradable sector
industries. Industry produces mostly tradable goods, construction services may be considered to be
internationally tradable services within the EU, as there is free movement of services in this free
trade bloc. Other service sections (G-N) include wholesale and retail trade (G), accommodation (I),
transportation and storage (H), information and communication (J), financial and insurance
activities (K), real estate activities (L), professional, scientific and technical activities (M) and
administrative and support service activities (N), which also involve mainly internationally tradable
activities. The remaining service sections (O-U), which are not included in the business economy,
relate to the nontradable sector, with a few exceptions. In view of the fact that Eurostat does not
provide data broken down by the tradable and nontradable sectors, the data on the business
economy best reflect the tradable sector.

Beside the business economy (tradable sector) as a whole, the author selected the following
industries of this sector: manufacturing as a whole, which is usually the key contributor to exports,
high technology manufacturing, low technology manufacturing, manufacture of food products as
well as two service industries: accommodation and information and communication technology
(ICT), which are strongly associated with exports or the tradable sector. Accommodation is directly
related to tourism, which is an export service. Since no complete data on the tourism industry are
available in the Eurostat database, the author chose the accommodation industry for analysis. High
value-added could be attributed to high technology manufacturing as well as ICT services. The
other three industries, except manufacturing as a whole, are considered to represent low value-
added industries.

The countries available in the Eurostat database, which were mostly EU Member States, as well
as Switzerland and Norway, were selected for analysis. Since the available data were collected
according to the same methodology, the data were comparable and allowed drawing relevant

conclusions. Table 1 shows countries ranked by mean earnings in companies with 10 or more
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employees, as the data on the mean earnings in all companies are not available for all the selected
countries. In addition, a correlation between mean earnings and labour productivity in the tradable
sector (business economy) and individual industries of this sector was calculated as well.

As shown in Table 1, the correlation calculation results indicate a strong empirical relationship
(correlation coefficients are high, in the range of 0.72-0.97) between the average earnings and the
labour productivity both in the business economy, i.e. the tradable sector and in the individual

tradable sector industries.

Correlation between average earnings (EUR) and apparent labour Teple
productivity (thou. EUR) in selected tradable sector industries in selected
European countries in 2014
Productivity in:
Country :;’,ﬁ-,ri?,ggz business | Manufac- | high- | low- | . ::‘1 Accom-
economy turing tech tech vices modation
Switzerland 6011 113.0 131.4 216.2 93.8 n.d. 171.6 55.4
Norway 5031 131.3 103.6 155.8* 83.5 88.9 141.0 43.8
Luxembourg 4 206 86.8 75.8 n.d. 63.7 44.2 213.5 48.3
Denmark 4 194 77.8 82.5 145.9 72.5% 66.3 91.0 48.1
Ireland 3778 94.8 194.1 442.7* n.d. 184.1 | 206.3* 26.7
Sweden 3578 70.3 83.2 162.0 74.7 60.5 98.8 38.2
Finland 3232 59.2 70.8 85.6 71.3 59.7 96.0 34.4
Belgium 3216 71.0 98.9 204.8 73.9 73.5 115.0 48.6
UK 3151 65.6 76.1 90.5 65.1 67.3 126.0* 38.9
Germany 3 045 55.1 71.5 97.3 48.0 39.9 102.0 24.0
Netherlands 2 988 59.1 87.1 123.8 76.4 80.2 101.6* 33.4
Austria 2 806 62.4 79.3 111.2 62.4 52.6 90.0 38.0
France 2775 57.1 66.7 97.9 55.1 53.0 88.8 44.6
Italy 2 458 45.4 55.8 90.3 46.6 50.8 82.7 36.9
Spain 1985 40.4 56.6 97.1 46.6 50.8 75.9 37.2
Cyprus 1 840 33.4 29.8 46.0%* 25.9 27.4 88.2 29.8
Malta 1720 33.1 n.d. 30.2%* 30.6 n.d. n.d. 25.9
Slovenia 1582 32.1 36.5 77.9 27.0 27.5 52.1 23.2
Greece 1562 22.8 35.2 54.9 29.7 34.6 49.4 29.5
Portugal 1249 23.9 26.8 45.0 22.2 22.5 58.0 22.6
Estonia 1 066 25.7 24.7 27.5 21.9 23.2 41.7 15.2
Croatia 1 057 20.4 18.2 43.4 15.1* 16.2 43.2 27.1
Poland 980 21.5 23.8 30.4 19.4 21.0 37.2 15.6
Slovakia 930 21.5 25.0 35.6%* 16.4* 17.7 46.3 10.4
Czechia 925 23.9 27.3 32.9 19.2 18.7 46.0 16.0
Hungary 811 20.7 29.3 48.3% 16.2 17.8 33.5 14.1
Latvia 806 16.3 16.1 37.0 14.3 13.8 28.8 11.7
Lithuania 706 16.0 15.8 32.7 13.8 14.7 30.0 9.0
Romania 521 14.6 13.4 19.9 9.4 9.8 28.0 10.0
Bulgaria 431 10.5 9.9 18.2 7.6 8.7 25.3 7.7
Coefficient of correlation

between average 0.97 0.85 0.72 0.95 0.75 0.87 0.88

earnings and productivity

* data refer to the closest year to 2014, n.d. - no data
Source: author’s calculations based on Eurostat
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An analysis of variance showed that the p-value was smaller than the significance level of 0.01
(author’s calculations). This is not a startling fact because according to the Balassa-Samuelson
theory (Krugman P.R., Obstfield, M, 1994), labour productivity in the tradable sector determines
the overall earnings level in the whole economy, especially in today’s globalised world and
particularly among the EU Member States with free movement of goods and services, including
Switzerland and Norway that have almost free trade with the EU. The highest correlation (0.97)
existed between the average earnings and the labour productivity in the business economy
(tradable sector as a whole). A slightly lower correlation was identified in the individual tradable
sector industries. In the author’s opinion, it would be a very positive phenomenon if no strong
correlation existed between average earnings and labour productivity in low value-added tradable
subsector industries.

If there were no strong correlation between average earnings and labour productivity in any low
value-added tradable subsector industry in lower income (economic development level) countries,
i.e. if the availability of a relatively cheaper labour force made no effect on the labour productivity
in the entire tradable sector and, first of all, in this sector’s low value-added industries, this would
allow raising the labour productivity in the low value-added tradable subsector industries of these
countries, i.e. in the industries which exist in these countries and the proportion of which in their
economies is significant. Consequently, earnings would rise in the whole economy, including in
nontradable sector industries, even though no high value-added tradable sector industries exist in
these countries or their proportion in the economy is insignificant. For example, even though East
European countries actually have no high-technology manufacturing or its proportion in their
economies is very low, these countries could achieve the labour productivity level of developed
countries in such industries as low-technology manufacturing, manufacture of food products,
accommodation and other low value-added tradable sector industries. Nominal incomes would
converge, to some extent, between the developed West European and the less developed East
European countries. However, the empirical data do not indicate such a phenomenon; there are
only a few exceptions.

This is most apparent in the accommodation industry if comparing Croatia with such countries
as Germany and Ireland. In 2014, average earnings in Croatia were only just above EUR 1000,
while in Germany they were more than EUR 3000 (about three times higher) and in Ireland they
were EUR 3800 (almost four times higher). Labour productivity in this industry in Croatia
was EUR 27.1 thou., while in Germany and Ireland it was EUR 24.0 and 26.7 thou., respectively,
i.e. slightly lower. This phenomenon could be explained by economies of scale, including labour
economies of scale, as the travel and tourism industry, which is closely associated with
accommodation, in Croatia was relatively larger (total contribution of travel & tourism to GDP was
25 %) than that in Germany (11 %) and Ireland (6 %). A similar situation was in Slovenia where
labour productivity in its accommodation industry was only slightly lower than that in Germany and
Ireland. In Slovenia, too, the travel and tourism industry made a relatively large total contribution
to its GDP (13 % of GDP). In Greece, where average earnings were approximately two times lower
than those in Germany and Ireland, labour productivity was higher at EUR 29.5 thou. In Greece,
too, travel and tourism (20 % of GDP) and related accommodation was a very significant export
industry. In terms of labour productivity in the accommodation industry, Germany and Ireland
considerably differed from most of the developed West European countries where it was

significantly higher. This could be explained by the use of a relatively cheap foreign labour force,
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mainly from Eastern Europe, in these high-income countries, which did not motivate businesses in
these countries to raise their labour productivity through optimising the number of their
employees.

The analysis of labour productivity in manufacturing shows that there was only one country -
Cyprus - where this indicator was lower than it was supposed to be. In the period 2008-2014, the
labour productivity decreased by approximately 12 % (author’s calculations based on Eurostat),
which was affected by the global financial and economic crisis.

In high technology manufacturing, there was only one exception — Hungary - in which labour
productivity in this industry was higher than in three countries with higher average earnings -
Malta, Portugal and Cyprus. Slovenia, too, outperformed such countries as Cyprus and Malta. As
regards low technology manufacturing, it is worth mentioning Cyprus where labour productivity in
this industry was relatively low.

Labour productivity in the food industry of Slovenia and Malta was lower than that in Greece,
while Portugal outperformed Greece and Slovenia in the industry of ICT services.

As regards the business economy as a whole, labour productivity only in Estonia was slightly
higher than in Greece where average earnings were approximately 1.5 times higher. A quite strong
trend was observed - labour productivity in the business economy in all the analysed countries
rose from year to year. An exception was Greece, which was a heavily indebted country and in
which its GDP significantly contracted (by about 25 %), as well as Cyprus that underwent a
banking crisis in 2013 and in which its GDP also considerably decreased (by approximately 15 %),
which obviously negatively affected the labour productivity in these countries in their entire
business economies (tradable sectors).

Labour productivity in several analysed industries in Ireland was untypically high, compared
with even the other developed countries, yet the purpose of this research was not to identify the
causes of it.

The above-mentioned data indicate that the high value-added tradable subsector (the existence
or lack of it) significantly affects the low value-added tradable subsector through such a factor of
production as labour and remuneration paid to it. There is a marked economic phenomenon that
can be observed in lower income countries - the availability of a relatively cheap labour force,
which is one of the four factors of production and one of the most important factors of production,
does not motivate, encourage and force businesses operating in the tradable sector’s low value-
added subsector raise labour productivity and approach the level reported in developed countries.
Conversely, in high income countries, the labour force is expensive, which motivates, encourages
and forces the businesses of these countries that are engaged in the tradable sector’s low value-
added subsector to raise their labour productivity in order to remain completive in terms of pay
with the high value-added subsector. In high-income countries, average earnings in low value-
added industries are not as high as in high value-added industries, yet the earnings are adequate
to the income level in these countries or are significantly higher than in corresponding industries in
lower income countries.

Figure 1 shows a scatterplot for the empirical linear relationship - average earnings
(independent variable) are strongly positively related to labour productivity (dependent variable) in
the business economy (tradable sector) - for all the countries presented in Table 1.
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Fig. 1. Empirical relationship between average earnings and labour productivity in the
business economy (tradable sector)

This indicates a serious problem in lower income countries - the proportion of the high value-
added tradable subsector is low, which cannot raise the overall earnings level in the entire
economy. For this reason, the labour force in such economies is relatively inexpensive, which, on
the one hand, is an advantage for businesses that need to hire employees at a lower cost. On the
other hand, the availability of a relatively inexpensive labour force is a serious disadvantage, as it
allows businesses to hire and employ a larger number of employees and not to tackle problems
related to technological advancement and, consequently, the release of redundant employees or an
increase in output, while employing the same number of employees. The freed up labour force
could be engaged in other industries, which would contribute to economic growth at the current
number of the labour force or even at a declining population as well as a decreasing number of the
labour force, which is a typical trend observed in Latvia and other East European EU Member
States for a long period.

As regards labour productivity in high value-added industries in less developed countries, it is
relatively low and, as mentioned above, also strongly correlated with average earnings in the entire
economy. In less developed countries, the availability of a relatively cheap labour force does not
allow achieving a high labour productivity level in neither the low value-added tradable subsector
that is significantly represented nor the high value-added tradable subsector that is insignificantly
represented in their economies.

The availability of a relatively inexpensive labour force, in the opinion of the author, relates to
the so-called middle-income trap problem, i.e. the countries, upon reaching a middle income level,
cannot transit to a new, higher income level that approaches the income level of developed
countries or shift to the innovation-based stage (World Bank, s.a.). The cause is the fact that there
is no driver — a high value-added tradable subsector and its integral component - a highly qualified
labour force and innovation that lead to higher labour productivity, higher labour incomes and
more tax revenue paid to the government. As regards innovation and creativity, problems with so

necessary prerequisites are particularly characteristic of post-communist countries where the
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creativity and the initiative were supressed for half of a century. Even though almost three decades

passed after communism disappeared in Eastern Europe, the consequences of it still remain in the

way of thinking of the entire society, which affects and will affect entrepreneurship for some time.

Conclusions, proposals, recommendations

1)

2)

3)

4)

5)

Nominal income (earnings) disparities among the EU member States are very significant,
reaching almost ten times, which makes it necessary for policy makers to focus on this problem
not only at the EU but also at the national level.

There is a quite strong empirical relationship in the analysed EU countries between average
earnings and labour productivity in the entire tradable sector (business economy) as well as in
individual industries of the sector, besides, in both high and low value-added industries, which
indicates a theoretical possibility for lower income countries to reach the labour productivity
level of developed countries in their low value-added industries.

The hypothesis mainly proved to be true - the high value-added tradable subsector considerably
affects the low value-added tradable subsector. The insignificant high value-added tradable
subsectors of post- communist EU Member States are not able to raise the earnings level in
their entire economies; for this reason, a relatively inexpensive labour force is available in the
mentioned countries, which does not motivate, encourage and force businesses engaged in low
value-added tradable subsector to raise their labour productivity.

In high-income countries with large populations, the proportion of the high value-added
tradable subsector is significant, which raises the overall earnings level in the entire economy.
The labour force is expensive, which, in its turn, forces businesses to increase their labour
productivity also in the low value-added tradable subsector in order not to lose their
competitiveness in terms of pay. Conversely, in low income countries the proportion of the high
value-added tradable subsector in the economy is low, which does not raise the earnings level
in the entire economy. The labour force is inexpensive, and this factor does not force businesses
engaged in the low value-added tradable subsector to raise their labour productivity. The
businesses would be forced to do it if the high value-added tradable subsector considerably
expanded in a low-income country.

If the East European EU Member States do not develop their high value-added tradable
subsectors, a considerable increase in the nominal earnings level in the entire economy is not

possible.
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FINANCIAL EFFICIENCY OF THE INDUSTRY PRODUCING FODDER IN
COMPARISON WITH OTHER FOOD INDUSTRY SECTORS
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Abstract. Efficiency, as a universal and comprehensive measure of management efficiency, may be referred
both to a single enterprise, branch of industry, and the entire economy. The feed industry is a branch of the
food industry, which differs greatly from its other sectors. Its specific character results from the generation of
products, which are not directly consumed by humans, but are used to feed animals - both pets and farm
animals, as a result satisfying human needs. Additionally, enterprises in the feed industry are to a greater
extent exposed to the risk of the effects of natural factors than it is the case in other branches of the economy.
The multitude of specific conditions influencing the feed industry sectors is reflected in its financial situation,
first of all efficiency. The aim of the study was to assess financial efficiency in feed industry enterprises in
Poland in the years 2011-2015 and showing its position in relation to the entire food industry sector. The study
was conducted based on unpublished data of the Main Statistical Office (GUS). Variation in financial efficiency in
individual branches of the food industry sector was assessed using a synthetic measure constructed using the
classic TOPSIS method. These analyses indicate relatively good financial efficiency in a group of enterprises
producing animal feed and fodder, although it varied in the class system. Generally higher efficiency was

recorded for enterprises producing pet food.

Key words: financial efficiency, synthetic measure, feet industry, food industry.
JEL code: G32

Introduction

Functioning of each entity, irrespective of the type of its operations and market situation, is
determined by the management efficiency of available material and capital resources (Polaczek,
2008). In the literature on the subject the concept of efficiency is used in a broad and highly
diverse sense, both within various fields of science and in the common language; for this reason it
is difficult to provide their clear definition (Jaki, 2011). In the general sense, efficiency refers to the
effectiveness of operations assessed on the basis of relationships between obtained effects and
outlays. The effect is understood by a specific type of the result provided by the economic activity
of the enterprises. Until recently, it was assumed that profit is such an effect, thus efficiency is
measured based on this parameter (Dudycz, 2001). In recent years interest of researchers has
been focused on actual cash flows, thus efficiency started to be measured considering operating
cash flow. In terms of outlays, efficiency may be measured depending on the used material
resource (e.g. equity capital, assets) or intellectual capital (Sierpinska, Jachna, 2007). An
interesting approach to financial efficiency may be provided by the proposal by E. A. Helfert. He
stated that it is "managing selected resources at the strategic level so that with time an economic
value may be generated, ensuring not only the coverage, but also decent return on the incurred
outlays, at the same time not exceeding the level of risk acceptable to the owners" (Kulawik, 2008;
Helfert, 2004). A commonly applied method to measure efficiency is connected with the indicator
approach. The selection of indicators is determined by the objective of the analysis (Capiga, 2011).
In the theory of finances indicators are not clearly specified, which would objectively present
financial efficiency of enterprises. It may be assessed using indicators from various areas of
financial analysis, i.e. profitability, liquidity, effectiveness of activity.

The multidimensional character of the problem makes unequivocal assessment of financial
efficiency diffcult. Some ratios may point to a very good financial situation, whereas others may

signal problems at the same time. In consequence of the diversified rules of assessment there is
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excessive subjectivity of interpretation. Grzesiak (1997) was of an opinion that the analysis of
efficiency conducted based on financial indicators should be supported by decision-making or
taxonomic methods. A useful tool in the evaluation of financial efficiency may be provided by a
synthetic measure (a synthetic measure of development). The synthetic trait is constructed as a
real function of directly observable simple traits, representing significant elements and relations of
a complex phenomenon (Zielinska-Sitkiewicz, 2017).

Efficiency, as a universal and comprehensive measure of management efficiency, may be
referred both to a single enterprise, branch of industry, and the entire economy. The feed industry
is a branch of the food industry, which differs greatly from its other sectors. Its specific character
results from the generation of products, which are not directly consumed by humans, but are used
to feed animals - both pets and farm animals, as a result satisfying human needs. The agricultural
sector is the recipient of the feed industry outputs, the demand for which resulting first of all from
the direction, scale and intensity of animal production (Drozdz et al., 2014). Additionally, feed
enterprises are mutually dependent on economic entities from one sphere of production. On the
one hand, they purchase the raw material required for production from farms (cereals, lupine, pea
etc.), while, on the other hand, these entities produce feeds and concentrates for farms, which are
used in animal production. For this reason, the turnover in feeds is limited, which may result in a
greater risk of destabilisation in the economic activity of participants in this market. Additionally,
enterprises in the feed industry are more exposed to the risk of the effects of natural factors than it
is the case in other branches of the economy. The multitude of specific conditions influencing the
feed industry sectors is reflected in its financial situation, first of all efficiency.

For this reason, the aim of the study was to assess financial efficiency in feed industry
enterprises in Poland in the years 2011-2015 and showing its position in relation to the entire food
industry sector. The article describes the following research tasks: - the economic characteristics of
feed production enterprises were made, analyse of the financial situation of feed enterprises in

comparison to the food industry, indicate the position of the feed enterprises in the food industry.

Materials and research methods

Source materials for this analysis included unpublished financial data for the years 2011-2015,
in terms of the food industry branches according to the Polish Classification of Economic Activity,
originating from the Main Statistical Office (Unpublished data..., 2012-2016). This system made it
possible to evaluate a total of 26 branches of the food industry sector. Variation in financial
efficiency in individual branches of the food industry sector was assessed using a synthetic
measure constructed using the Technique for Order Preference by Similarity to an Ideal Solution -
TOPSIS (Hwang, Yoon 1981). The value of the synthetic measure of financial efficiency for
branches of the food industry sector was established in five stages (Stanislawska, Wysocki, 2008).
In stage 1, simple characteristics were selected, describing financial efficiency based on factual and
statistical principles. In order to construct the synthetic measure of financial efficiency in the
branches of the food industry sector, 20 potential financial indicators were proposed, describing
broadly understood efficiency. Based on statistical analyses strongly correlated variables were
eliminated. Finally, 7 simple characteristics were selected for analyses: return on equity, return on
operating assets, profitability of sales, operating cash flow/sales ratio, the indicator of global assets
turnover, the indicator of current liquidity, the indicator of dynamics of sales revenue. In the next

stage the character of the parameters was unified and their value was converted to a comparable
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form applying the unitarisation procedure. Based on unified (standardised) values of simple
characteristics, Euclidean distances were calculated for individual branches from the benchmark
and the anti-benchmark of development. Finally, the value of the synthetic measure of financial
efficiency for branches in the food industry sector was obtained to be within the (0, 1) range. A
greater value of the measure indicates a more advantageous financial efficiency of a given branch,

while a value close to 0 is typical of a branch of an inferior financial efficiency.

Economic characteristics of enterprises in branches of the feed industry
As it was already mentioned, the feed market is a closed market, for this reason within this

market a limited number of entities operates (tab. 1).

Table 1
The number of enterprises producing feeds in the years 2011-2015 in terms
of entity size

Feed enterprises 2011 2012 2013 2014 2015
Small (up to 9 persons employed) 73 75 80 79 79
Medium (from 10 to 249 persons
employed) 28 29 34 34 35
Large (over 250 persons employed) 6 5 4 5 4
Total 107 109 118 118 118

Source: author’s calculations based on GUS data

It can be concluded from the data presented in Table 1 that since 2011 the number of
enterprises producing animal feeds has been increasing, at present involving 118 economic
entities. When analysing the number of feed enterprises in terms of their size, the greatest
dynamics of changes was observed in the group of small and medium-sized enterprises (Florek,
Czerwinska-Kayzer, 2012). In 2011, a total of 101 small and medium-sized feed enterprises were
involved in feed production, while in 2015 their number increased to 114 enterprises. In the group
of large economic entities employing 250 workers or more, the situation was relatively stable - in
the analysed period there were from four to six.

The presented number and its distribution in terms of the size groups of feed enterprises
indicates strong competitiveness on the market, which is a positive phenomenon, as many small
and medium-sized enterprises stimulate economic development and reflect the entrepreneurship
spirit in the society (Skowronek-Mielczarek, 2003). On the domestic market of the feed industry

the dominance of the largest entities is evident in terms of the number of employed workers
(Fig. 1).
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Fig. 1. The share of individual groups of enterprises producing animal feeds in revenue
from sales ( %)

Studies showed that 4 large entities generated over 50 % total revenue from feed sales in
Poland. In turn, medium-sized producers have an approx. 35 % share in the total revenue from
feed sales, while a large number of small entities generated only 12 % revenue from sales.

Generation of such a high revenue is connected with the specific character of employment. In
enterprises producing feeds, in the investigated period employment increased from year to year
and in 2015 it was over 11 thousand workers (Unpublished data..., 2012-2016). Labour efficiency
measured by the value of revenue per one employee in feed producing enterprises was rather high
in that period (Fig. 2).
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Source: author’s calculations based on GUS data.
Fig. 2 Revenue from sales per one employee in feed producing enterprises and in the food
industry in the years 2011-2015 (thousands PLN)

In comparison, the efficiency in enterprises of the entire food industry was by almost 60 %
higher. One employee in a feed producing plant generated in 2011 approx. 1581 thousand
PLN revenue from sales, while in 2015 - it was 1608 thousand PLN, whereas in the food industry
these figures were 596 thousand PLN and 648 thousand PLN, respectively.
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Assessment of financial condition of feed industry enterprises
The basic criterion in the assessment of financial efficiency is provided by financial indexes,
which in this study were divided into four groups, i.e. profitability, return of cash flow and
effectiveness of activity. Their values are presented in Table 2.

Table 2
Values of financial indicators characterising financial efficiency in the group
of feeds enterprises in Poland in the years 2011-2015

Indicators | 2011 | 2012 | 2013 | 2014 | 2015
ROE ( %) 17.3 | 21.2 | 19.3 | 155 | 12.8
ROAO ( %) | 12.7 | 13.5 | 13.3 | 11.0 | 9.1

0S ( %) 105.1 | 105.2 | 105.7 | 105.0 | 104.0
RA 2.6 2.8 2.5 2.4 2.3
WGS (%) | 4.8 5.2 5.5 5.1 4.9
QR 1.5 1.5 1.6 1.6 1.7

DPS ( %) 19.0 16.0 -0.1 2.0 4.7
Source: author’s calculations based on GUS data

In the group of profitability indicators this study was conducted based on: return on equity
(ROE), expressed as a ratio of net profit to equity capital and return on assets (ROAQO), established
as a ratio of profit from operating activity to the involved total property. The characteristic showing
financial efficiency in the analysis was return on equity (ROE), which in enterprises producing feeds
ranged from 12.8 % (in 2015) to 21.2 % (in 2012). It needs to be stressed that the rate of return
on equity has been systematically decreasing since 2012. In the analysed period it decreased by
8.4 p.p. In turn, for the entire food industry the value of this index ranged from -18.7 % to 40.7 %
(tab. 3). One of the factors affecting the level of the rate of return is connected with return on
involved equity. In this study, in order to eliminate the effects of the policy of selecting financing
sources the indicator of return on operating assets was applied (Czerwinska-Kayzer, 2014). These
data show that this return in feed producing enterprises ranged from 9.1 % to 13.5 %. The
direction of changes in this indicator is comparable to that indicated by the rate of return on equity.
However, the change is by 50 % lower and it amounts to 4.4 p.p. Economic activity is based first of
all on the coverage of incurred operating costs. For this reason, in this study we analysed another
parameter characterising financial efficiency, i.e. cost-effectiveness of sales. In feed producing
enterprises, similarly as in the entire food industry, this indicator was stable - on average 105 %.
It results from the presented data that feed production is a profitable economic activity. This
conclusion is confirmed by other studies of the authors (Czerwinska-Kayzer, Bieniasz 2017).
Indicators of return are particularly interesting for owners, as profit leads to cash flows, which are
the primary sources of value for any company (Boratynska, Wloczewska 2014). For this reason,
another area of financial efficiency analysis included cash flow efficiency, supplementing accrual
analysis of returns (Stanislawska, Florek 2013). The measure value indicates that enterprises in
the feed industry maintain adequate cash levels, making it possible to maintain the self-financing
principle and potential for unhindered continuation of their operations (Table 2). This is additionally
confirmed by the low variation in the analysed index. For an enterprise to be able to continue
efficient operations over a long period it needs to have an adequate level of security for liabilities
using current assets of high liquidity. Thus, a synthetic measure was constructed based on the
quick ratio (QR). It results from data presented in Table 2 that in the investigated period it
assumed values from 1.5 to 1.7, i.e. it fell within the closed interval (1.5-2.0) (Sierpinska, Jachna,
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2007). This means that on average in feed enerprises a loss of financial liquidity, measured by the
quick ratio, was not too high, which may not be generalised in relation to all branches of the food
industry. In 2015, in 25 % branches of the food industry the quick ratio was below 1.3, i.e. below
the assumed norm, and in 25 % branches this index was greater than 2.0, which also is not
advantageous, as this may indicate excessive liquidity. An important element of financial efficiency
is also connected with operating efficiency, i.e. the ability to effectively utilise owned equity. The
primary measure of this ability is provided by the asset turnover index. The presented data show
that the economic activity of enterprises producing animal feeds is a branch of low capital intensity.
The turnover index in this branch in the years 2011-2015 ranged from 2.3 to 2.8 and it was
greater than the mean for the food industry, which in 2011 amounted to 1.6. and in 2015 - to 1.5.

Table 3
Descriptive statistics characterising financial efficiency of branches in the
food industry in Poland in 2011 and 2015

Lower Upper Coefficient of
Financial Min Max quartile Median quartile varl:':ltlon
indexes ( %)
2011 | 2015 | 2011 | 2015 | 2011 | 2015 | 2011 | 2015 | 2011 | 2015 | 2011 | 2015
'(“3/5) 47| -187| 40.7| 286| 78| 94| 107| 11.8| 206| 17.3| 708 | 74.7
'(‘f,’/oA)o 21| 95| 271| 186| 65| 66| 72| 84| 146| 11.6| 60.3| 63.6
RA 09| 07| 38| 33| 14| 11| 16| 15| 18| 16| 391 423
0S (%) | 101.7 | 95.4 | 136.2 | 111.4 | 103.6 | 103.9 | 104.4 | 106.5 | 107.8 | 109.9 | 6.8 3.5
‘("ois) 14| -44| 23.0| 132| 40| 55| 62| 75| 94| 120| 67.1| 516
QR 10| 07| 33| 34| 11| 13| 13| 14| 15| 20| 361] 355
(Df/f) 50.4 | -43.7 | 558 | 333| 72| -6.1| 17.2| 3.4| 303 | 12.5|122.4 | 1170.3

Source: author’s calculations based on GUS data

The evaluation of financial efficiency was supplemented with the dynamics of increase in sales,
which reflects the position and potential for enterprise development. This analysis shows that in the
first two years revenue from sales increased by 19 % in 2011 and 16 % in 2012. In 2013, a rapid
decrease was observed in revenue from sales, which may have been a consequence of greater
competitiveness on the market (Table 1). In the following years, the situation became stable,
which caused slow increases in revenue from sales. It needs to be stressed that the index of
increase in sales was the most diverse measure in all the branches of the food industry, as
indicated by the very high level of the coefficient of variation, which in turn had a considerable
effect on the ordering of branches in the food industry.

The position of the feed industry in the food industry

In order to determine the position of the branch producing prepared feeds for farm animals and
manufacture of prepared pet foods in the food industry sector, the conventional TOPSIS method
was applied. Values of the indicators established using this method provided linear ordering of
individual branches of the food industry in terms of the investigated characteristics. Based on the
obtained results considerable variation was stated between the branches in terms of their financial

efficiency (Table 4).
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Table 4
The position of the feed industry in the food industry according e
to financial efficiency
Value of the Rank in Value of the Rank in
Branches of food industry measure the year measure the year
2011 2015
Sugar 0.645 1 0.606 12
rli)'::llll.lf:tcsture of starches and starch 0.600 > 0.635 10
Manufacture of prepared pet foods 0.554 3 0.602 13
Sgﬁ;’:c'tic:::::ate and sugar 0.424 4 0.544 21
Margarine and similar edible fats 0.416 5 0.205 26
Ice cream 0.415 6 0.779 1
Processed and preserved poultry meat 0.415 7 0.597 14
Prepared feeds for farm animals 0.407 8 0.638 8
Condiments and seasonings 0.402 9 0.651

e oo e re ol | 0400 10 :
Processed and preserved potatoes 0.395 11 0.607 11
:Ii(();;r:;igce:;(s)zd food preparations and 0.369 12 0.703 >
Meat and poultry meat products 0.368 13 0.637 9
Grain mill products 0.338 14 0.507 23
Processed and preserved meat 0.334 15 0.584 17
Processed tea and coffee 0.330 16 0.679 4
Other food products n.e.c. 0.319 17 0.580 19
g:l;e‘:‘egrgt:isl:ing and preserving of fruit 0.317 18 0.590 15
Dairy and cheese products 0.313 19 0.462 24
e e F 20 1
s s ™" 21 :
Fruit and vegetable juices 0.298 22 0.531 22
::z:: ::g 'c’:lslg’sit*"; preserved pastry 0.270 23 0.566 20
Production of beverages 0.254 24 0.582 18
Prepared meals and dishes 0.179 25 0.381 25
Oils and fats 0.170 26 0.640 7

Source: author’s calculations based on GUS data

The greatest values of the synthetic measure in 2011 were recorded for the following branches:
production of sugar (0.640), manufacture of starches and starch products (0.600) and manufacture
of prepared pet foods (0.554). In turn, in 2015 the best financial efficiency was recorded for the
following branches: production of ice cream (0.779), production of homogenised food preparations
and dietetic foods (0.703) and production macaroni, noodles, couscous and similar farinaceous
products (0.681). They exhibited the highest level of returns, low capital intensity and maintenance
of financial liquidity, The lowest financial efficiency in 2011 was observed for the production of oils
and fats (0.170). production of prepared meals and dishes (0.179) and production of beverages
(0.254). In turn, in 2015 branches of the lowest financial efficiency included production of
margarine and similar edible fats (0.204), production of prepared meals and dishes (0.381) and
processing of dairy and cheese products (0.462).
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The presented data show that the analysed branch producing prepared pet foods in 2011 ranked

3rd, while in 2015 it ranked 13th. In turn, production of prepared feeds for farm animals in both

analysed years ranked 8th. On this basis it may be concluded that enterprises producing prepared

feeds for farm animals recorded relatively high returns, adequate financial liquidity and efficient

management of involved equity. Moreover, this situation is relatively stable in comparison to the

other branches.

Conclusions

1)

2)

3)

4)

The feed industry is a closed market. On the domestic market of the feed industry the
dominance of the largest entities is evident in terms of the number of employed workers.
Studies showed that 4 large entities generated over 50 % total revenue from feed sales in
Poland.

The research indicate, that financial efficiency in of the food industry in terms of the branches
was varied. The conducted analyses indicate a relatively good financial efficiency in the group of
enterprises producing prepared feeds for farm animals and pet food. This is manifested in the
satisfactory level of profitability and effectiveness of activity.

Financial efficiency in the branches of the feed industry in terms of classes was varied.
Generally, lower efficiency was observed for enterprises producing prepared feeds for farm
animals. However, the situation of this class over a longer period is relatively more stable in
comparison to the class of enterprises producing pet foods. Manufacture of prepared pet foods
was ranked 3 in 2011 (value of the measure TOPSIS 0.554) and 13 in 2015 (0.602). In turn,
prepared feeds for farm animals in the analyzed years were in the 8th position.

As it is indicated by the generalised form of the results. the financial situation of all the
branches in the feed industry facilitates survival and development of enterprises operating in

this sector and as such makes it possible to maximise profits for their owners.
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FINANCIALIZATION OF AGRICULTURE THROUGH PURCHASE OF FARMING LAND

Justyna Franc-Dabrowska' PhD hab., prof.
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Abstract. The objective of the study is to determine whether financialization of economy through purchase of
farming land is taking place - and thus, whether investors purchase farming land to secure their cash surplus.
No studies have been conducted in this regard, leaving a gap that needs to be filled. The study, presented
below, is the first attempt to determine whether it is possible to speak of farming land as a resource subject to
the phenomenon of financialization. It was found that the phenomenon of financialization in agriculture through
purchase of farming land does exist. It is not possible to determine the exact scale of this phenomenon;
however, it is noticeable that purchase of farming land was observed in the recent years. One of the factors
that encourage investment in farming land over the long-term perspective is undoubtedly the constant - so far
- tendency of increase in land prices. If the investor decided to purchase farming land several years earlier,
they may consider this investment satisfactory, when a need arises to release the funds. Land is a good factor,
securing the funds invested against the effects of inflation. In addition, due to its rarity, the value of this
resource increases over time. An additional factor that encourages investment in farming land is the scale of aid
from the European Union, connected with ownership (or at least lease) of land. This is probably an argument,
which increases the real value of profit (return) on investment in farming land. In this situation, it seems that
the phenomenon of financialization of economy is also taking place in agribusiness due to purchase of farming

land for investment purposes.

Key words: financialization, agriculture, farmland.
JEL code: Q12, Q14, GOO

Introduction

The pace of information flow, and thus - the pace of financial transactions in the modern
world have become extraordinarily high. The human brain often finds it difficult to absorb and
process all information received. It is particularly difficult, when it comes to finances, due to the
on-going process of financialization. This phenomenon has gone beyond the financial markets and
is no longer limited to the sphere of capital markets or banking transactions. Therefore, it cannot
be associated exclusively with financial transactions. The on-going process of financialization of
economy undoubtedly includes investing in land, or purchase of land in order to maintain the value
of money over time, or even to increase this value. Land is a resource, which clearly resists the
inflation phenomena and, so far, has constituted a very good method for securing unallocated cash
over the long-term perspective. This seems to be rooted in the characteristics of land, which is
perceived as a non-reproducible and non-movable, as well as non-destructible commodity. The last
feature is disputable, as the progressing degradation of the natural environment and
overexploitation of some farming land result in destruction and even permanent damaging of land
features. In general, however, it is a rare resource, which, in the era of loss of trust in bank and
banking transactions, as well as speculations on capital markets, has attracted the attention of
investors to land, including farming land. According to Wicki and Wicka, in Poland, agriculture still
plays an important role in the national economy, although year after year its importance decreases
(Wicki, Wicka, 2016).

The objective of the study is to determine whether financialization of economy through purchase
of farming land is taking place - and thus, whether investors purchase farming land to secure their
cash surplus. No studies have been conducted in this regard, leaving a gap that needs to be filled.
The study, presented below, is the first attempt to determine whether it is possible to speak of

farming land as a resource subject to the phenomenon of financialization.
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According to Burch and Lawrence, financialization has also encompassed the agricultural sector,
and even, more broadly, the entire chain of delivery of agricultural and food and catering products
(and the sector of trade and services) (Burch, Lawrence, 2013). Similarly, Clapp points to the
increase in importance of financial markets in the global food markets, observable since the 19th
century, and dates the beginning of increased importance of financialization in the agri-food
processing sector to the early 21st century (Clapp, 2015).

Studies conducted on the land factor indicate that capitalization of subsidies is a process, in
which they are deposited in the ground rent rates, as well as in the value and prices of fixed
assets. This is particularly true for farming land (Goral, Kulawik, 2015). According to B. Czyzewski,
Przekota and Poczta-Wajda: “The subsidies paid under the EU’s Common Agricultural Policy (CAP)
are capitalized in the value of agricultural land, and in effect landowners obtain higher land rents”.
As the authors have also noticed, a farmer, who owns land, is a beneficiary of aid; on the
other hand, if land is used by a lessee, the financial effects of securing of financial resources in
land, instead of reaching the owner, often get transferred beyond the agricultural sector
(Czyzewski, Przekota, Poczta-Wajda, 2017), particularly to owners, who are not professionally
active as farmers (Goral, Kulawik, 2015).

Additionally, research conducted by Czubak indicates that investment expenditures in Polish
agriculture in years 2007-2011 amounted to PLN 26.7 billion - thus, a net effect of implementation
of the Common Agricultural Policy took place (Czubak, 2013). One of the key factors of investing in
agricultural land seems to be appreciation of value of farming land over the long-term perspective,
which has also been pointed out by Goral and Kulawik (2015), as well as Laskowska (2011), and
the same thesis has been presented in this study.

An analysis of financialization of farming land should take into account the problem of
competition of use of land for agricultural purposes and for residential purposes, as well as
industrial use. According to Golebiewska, in years 2005-2014, the area of arable land decreased
substantially, and some of this land was designated for residential and industrial developments.
Land of low quality, on the other hand, was afforested (Golebiewska, 2016. Changes in Brazilian
agricultural economy after the inflow of foreign capital are discussed, among others, by
Sondergaard (2016).

Research results and discussion

In the debate on financialization of agriculture through purchase of agricultural land, an
important factor is the average capitalization rate on the market of farming land. Similar
observations have been made by Marks-Bielska: ” the price of land is also the primary and most
stable component of a farming family’s assets (i.e., property, capital)” (Marks-Bielska, 2013). As it
can be concluded on the basis of Figure 1, the average capitalization rate in years 2005-2010 was
relatively high, and taking into account the private market - it was stable, with a slight decrease
tendency since 2007. The average capitalization rate on the market of state-owned land was
somewhat different, as it fluctuated visibly, reaching its maximum value in 2007 and decreasing by
approximately a half in 2009. On the average, the capitalization rate on the market of state-owned
land, however, was slightly higher in comparison with the market of private land. Regardless of this
difference, however, we can confirm the observations known from literature of the subject - land is
a good resource for long-term investment of funds. The same has been stated by Lizinska, Marks-

Bielska and Kisiel. In their opinion, land is a very attractive resource. One of the factors, which
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attract investors to communes, is the area of land designated for investment purposes, as well as
the number of separated land plots, characterized by attractive location, as the share of total area
for investment purposes (Lizinska, Marks-Bielska, Kisiel, 2011). Therefore, investing in farming
land, observed on a systematic basis (as it has been discussed in the further part of the article) is

not surprising.
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Fig. 1. Average capitalization rate on the market of private and state-owned farming land ( %)

According to Laskowska, in years 2005-2010, the average capitalization rate on the market of
private farming land ranged between 3.27 and 2.41 (a down-trend), and on the market of state-
owned land - between 4.85-1.87 (it changed over time without a specific direction of change -
Fig. 1) (Laskowska, 2011).

Farming land is the basic resource, having its specific features, being non-movable and
non-reproducible (as for being non-destructible, in my opinion, it is a debatable feature). On the
one hand, it is the basic workplace of the farmer and their family; on the other hand, large land
resources are not always necessary for continuous existence and development of a given farming
enterprise. According to data presented in Fig. 2, global agricultural production (expressed in fixed
prices as a chain-reaction change in relation to the previous year), indicates a rather high level of
fluctuation, not related directly to the financial crisis of 2007-2008/2009. It can even be stated that
taking into account the global agricultural production (GAP) and its dynamics, in the years of the
most severe global financial crisis, it was resistant to these phenomena. A certain decrease in the
GAP level was observed in years 2010, 2012 and 2015. Such situations are observed on a cyclical
basis, and they were also recorded in years 2000, 2002 and 2005. Therefore, a decrease in the
global agricultural production level should not be associated with a financial crisis. On the
other hand, it could be considered to be a situation typical for the farming sector, associated -
among other things - with the cyclical nature of some phenomena (such as the pork cycle) or
changes in the agrarian structure, as well as the impact of the Common Agricultural Policy on

choices made by agricultural producers.
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Fig. 2. Global agricultural production according to fixed prices ( %)

Analysis conducted by Sikorska's team indicate that in 2016, the number of land purchase/ sale
transactions decreased visibly. In relation to legal entities, the direct reason for this change was
entry into force of the act on trade in farming land?!, which suspended sale of real estate property
owned by the State Treasury. The decrease in the scale of purchase/ sale of land amounted to
73 % less in comparison with year 2015 (which, on the other hand, was a year of particularly many
transactions of this kind) (Sikorska et al., 2017). One of the ways of engaging surplus cash in order
to secure its value over the long-term perspective (and to generate capital gain) is to purchase
land. Figure 3 presents prices of arable land in Poland in years 2000-2015. There is a visible
tendency of increase in the prices of arable land, which was eightfold in the period of fifteen years
(from about EUR 1200 to approximately EUR 9500). This is a substantial increase, which lasted
continuously over the examined period and cannot be explained only by Poland’s accession to the
European Union. It seems that, on the one hand, it is the effect of a natural price increase due to
reduction of the area of land available for sale. On the other hand, arable land was not always
purchased for agricultural purposes. In addition, there is also the issue of leased land, which is
made available for use not by its owners, but persons, who make gains from business activity and
consume the profits due to aid programmes, dedicated to farmers in the European Union. In
particular, the part of purchases of farming land, which is not associated with agricultural use, but
serves as a capital investment, should be considered to be a sign of financialization in agriculture
through purchase of farming land. It should be kept in mind that, according to studies conducted
by Franc-Dabrowska, Porada-Rochon and Suwala, insolvency of one enterprise may influence the
local market. A snowball phenomenon may occur, which is equivalent to transfer of insolvency to
subsequent entities. This may be a significant factor, exerting negative influence on the society
from a regional perspective (Franc-Dabrowska, Porada-Rochon, Suwala, 2016). Therefore, it is
extraordinarily important to secure the unallocated funds in the manner that prevents their loss of
value, and over the long term perspective, turns them into a good source of funds for an
agricultural entrepreneur (Madra-Sawicka, 2017). Land - including farming land - may serve as

such resource over the long-term perspective.

1 The act of April 14th, 2016 on suspension of sale of real estate property of the Agricultural Property Stock of
the State Treasury and on amendment of some legal acts, Journal of Laws of 2016 item 585 (note by JFD).
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Fig. 3. Prices of arable land in Poland in years 2000-2015 (PLN)

Figure 4 presents the number of land property purchase/ sale transactions in Poland in years
2004-2016. Changes in the dynamics of land purchase have been pointed out. The first period of
intense land purchase was in years 2004-2007, then in years 2010 and 2015. It would also be
impossible to state that years 2011-2012 and 2013 were characterized by small numbers of land
purchase transactions. The land purchase level was the same as in the previous year or even
higher. The highest level of growth dynamics was observed in the periods indicated above. On the
one hand, the reason for land purchase was the intent to increase the scale of agricultural activity,
and it was designated for agricultural production. Some of the land, however, was purchased for
various investment purposes of different types. Some land was purchased as a long-term capital
investment, some - in order to make smaller but quick gain in form of subsidies, and some was

designated for residential and industrial developments.
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Fig. 4. The number of land property sale/purchase transactions in Poland in years 2004-2016
(previous year = 100)
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The scale of purchase of arable land in 2016 has been presented in Figure 5. It is clearly visible
that the largest area was sold in wielkopolskie province (3417 hectares), and the smallest - in
malopolskie (73 hectares) and slaskie (75 hectares) provinces. The scale of sale of arable land was
dependent on the needs of farmers (or investors), but also on availability of land in the Agricultural
Property Stock of the State Treasury, which had been partially sold out in the previous decade.
Perhaps it is not easy to find land of appropriate quality close to a farmer’s place of activity.
However, this does not prevent purchase of arable land for investment purposes. Of course, the act
of April 14th, 2016 on suspension of sale of real estate property of the Agricultural Property Stock
of the State Treasury and on amendment of some legal acts, Journal of Laws of 2016 item 585, has
imposed substantial limitations on trade in arable land; however, prior to its entry into force, there
was much greater freedom of investing in land. In this place, worth quoting are interesting results
of research conducted by A. Czyzewski and Matuszewska, indicating the level of expenditures for
agriculture, rural development and agricultural markets and the Agricultural Social Insurance Fund
in the state budget in years 2000-2014 (Czyzewski, Matuszewska, 2014). The results are
presented in Figure 6. It is clearly visible that the subsidies provided for agriculture were of

substantial value.
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rynkowe, Rolnictwo polskie i UE 2020+ wyzwania, szanse, zagrozenia, propozycje (Farming land market:
condition and perspectives, Market analyses, Polish and EU farming 2020+ challenges, opportunities, threats,
proposals) IERiGZ-PIB, Warsaw, p. 27

Fig. 5. Area of arable land in the stock sold in 2016 (hectares)

While in years 2000-2006 it can be considered that these expenditures were relatively low,
although growing systematically, in years 2007-2009, inflow of subsidies into Polish agriculture was
substantial. Although since 2010, we have been observing a tendency of decrease in the domestic
and EU budget expenditures aimed at agriculture, these still amount to approximately
PLN 11.5 billion (that is, almost EUR 3 billion). It can be assumed that some of these funds were
used to purchase farming land. Undoubtedly, these purchases were partially made to secure funds

in land, as a resource resistant to inflation changes, allowing for long-term maintenance of real
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value of money and even achieve a positive return rate. Worth quoting here are the views of
Bernard, Greiner and Semmle, who stated that financialization led to a decrease in the area of
farming land - however, not due to investments in agriculture, or, more broadly, agribusiness, but
due to global warming (some of the farming land turning into deserts, being of no use for
agriculture), in some countries (such as the USA and Brazil) - reduction of the area of arable land
associated with investing in bio-fuels, residential settlements or tourist resorts. At the same time,
energy consumption by agricultural production is growing, reducing its profitability. The
authors have also pointed out that the prices of agricultural commodities are less stable (sensitive
to many exogenous factors) in comparison, for instance, with investment in corporate bonds or real
estate property (Bernard, Greiner, Semmle, 2012). This, undoubtedly, is a significant issue, which
must be taken into account when examining the process of financialization in agriculture.
Financialization may be a positive phenomenon, offering additional benefits in agriculture;
however, it may also lead to hardly reversible changes, thus reducing the potential of the sector to
generate additional value. According to Akram-Lodhi, financialization is rather one of the factors
that fuel the global agrarian crisis, which is due to financial speculations using derivative
instruments on the global markets of agricultural raw materials (Akram-Lodhi, 2012).
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Source: author’s study on the basis of Czyzewski A., Matuszczak A., 2014; Krajowe i unijne wydatki budzetowe na
sektor rolny w Polsce (Domestic and EU budget expenditures for the agricultural sector in Poland ) Roczniki
Naukowe Ekonomii Rolnictwa i Rozwoju Obszarow Wiejskich, Vol. 101, booklet 2: 40

Fig. 6. Expenditures for agriculture, rural development and agricultural markets and the

Agricultural Social Insurance Fund in the state budget in years 2000-2014 (PLN million)
Conclusions, proposals, recommendations

Taking into account the results of literature-based studies and author’s own research conducted,

it can be stated that the phenomenon of financialization in agriculture through purchase of farming
land does exist. It is not possible to determine the exact scale of this phenomenon; however, it is
noticeable that purchase of farming land was observed in the recent years. One of the factors that
encourage investment in farming land over the long-term perspective is undoubtedly the constant -
so far - tendency of increase in land prices. If the investor decided to purchase farming land
several years earlier, they may consider this investment satisfactory, when a need arises to release
the funds. Land is a good factor, securing the funds invested against the effects of inflation. In

addition, due to its rarity, the value of this resource increases over time. An additional factor that
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encourages investment in farming land is the scale of aid from the European Union, connected with
ownership (or at least lease) of land. This is probably an argument, which increases the real value
of profit (return) on investment in farming land. In this situation, it seems that the phenomenon of
financialization of economy is also taking place in agribusiness due to purchase of farming land for
investment purposes.

It should be noted that the act of April 14th, 2016 on suspension of sale of real estate property
of the Agricultural Property Stock of the State Treasury and on amendment of some legal acts,
Journal of Laws of 2016 item 585, has reduced the scale of financialization of agriculture through
purchase of farming land. On the other hand, it has made it possible to increase security of
unallocated funds of farmers through purchase of land, thus allowing them to participate more
actively in the financialization phenomenon. Apart from the strengths and weaknesses of this legal
act, it can be assumed that farmers - even if they are not ready to increase the production scale
(or perceive no need for such increase) may secure their unallocated funds by purchasing land as a
long-term investment, securing their funds against inflation. They are thus able - if they are willing
to and have the sufficient funds at their disposal - to participate in financialization of economy and
to make profits on this phenomenon.
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THE EUROPEAN UNION’S COMMON AGRICULTURAL POLICY AS AN INSTRUMENT
OF EQUALIZING FARMS’' INCOME

Piotr Golasa‘, PhD
Warsaw University of Life Sciences (SGGW), Faculty of Economic

Abstract. The main objective of this article is to find out the level of farming income differences and the
influence of particular CAP instruments on these income differences. The first part of the thesis presents
theoretical aspects of the redistribution function performed by the state and the most important elements of
this function under the Common Agricultural Policy. The second part reveals the level of farmers’ income in
2014 and its differences, which were found out based on a survey done in a group of 573 Polish farmers. The
income was computed in accordance with the profit and loss account used in the FADN system. The Gini
coefficient was applied to find out the level of income inequality. It was concluded that the CAP instruments
play an active role in supporting the level of income and eliminating income differences among farmers, which
was proved by calculating the Gini coefficient. Without the CAP support instruments, it amounted to 0.745, and
after applying them - 0.689. The share of support in the income accounted for 41.6 %. Without the CAP

instruments, only 40 % of the surveyed households gained income from their activity.

Key words: income differences, Gini coefficient.
JEL code: E62

Introduction

After Poland entered the European Union (EU), the domestic agriculture underwent deep
changes concerning economic and legal conditions, which resulted from the fact that the country
was also included in the Common Agricultural Policy (CAP). On the one hand, it brought many
various EU’s funds (area payments, investment support, environmental payments etc.), on the
other, farmers had to fulfil various requirements and administrative obligations. A serious social-
economic problem arose. Not all the farmers equally benefited from the opportunities that
appeared after Poland’s accession to the EU. This caused a long-lasting material disparity of this
social group. Additionally, it was indicated more and more often that because of the system of area
payments, which was separated from output, the CAP advantaged large farms, gaining high profits
anyway. The situation of investment programmes looks similarly. They are mainly addressed to
efficiently managed, developing farms, which are required to have an appropriate level of income if
they are to vote funds for investment on its first stage (a part of the funds is reimbursed later).
Thus, some theoretical problems appear here: should a state (or the EU as a whole) influence
income differences among farmers, are the CAP instruments successful in their redistribution role?

The state’s redistribution function is one of the three classic functions (together with
stabilization and allocation) mentioned in the economic theory. P. A. Samuelson and W. D.
Nordhaus define it as supporting justice by means of taxes and programmes of expenses to
redistribute incomes to selected groups of people (Samuelson P.A., Nordhaus W.D. 2004). This
function arouses the most controversy among economists because it consists in such an
adjustment of income distribution which matches what the society considers to be the appropriate
or fair distribution (Musgrave R.A., Musgrave P.B., 1989). Thus, this function means one social
group’s benefits at the cost of other groups. That is why numerous doubts emerge here. They
concern such issues as a state’s function scope, redistribution influence on an economy efficiency,
or the criteria of social justice assessment. These discussions are covered by the theory of welfare
economics. It focuses on defining the criteria of social choice, the ways of taking decisions in a
society, and the assessment of the work of such institutions as state or market. Theoretical

discussions on this matter concern performing state functions, the redistribution function and its
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specific kind related to state interventionism in agriculture. Studies in this respect have received
great recognition: in 2015 Angus Deaton was awarded the Noble Prize in economics for his
analyses of consumption, poverty, and welfare. This economist had a great influence on the
research on social and income disparities. He created one of the formal presentations of the Gini
coefficient (Deaton A., 1997).

That is why the main objective of this article is to find out the influence of the CAP subsidies for
production and investments on the level of farms’ income and its diversity.

To achieve this goal, the following research tasks were set:

e characterizing the CAP production and investment subsidies based on the Rural Development

Programme for 2007-2013,

e finding the level of the examined farms’ income,
e finding out how much the examined farms’ income is diversified.

In this study, a hypothesis was assumed that the current CAP support system deepens farmers’
income differences.

The object of the study covered 573 farmers of Masovian, Lublin, Podlaskie and Lodz
Voivodeship, who ran farms on their own. In the study, the author used data gathered in his own
survey. The survey was run during trainings for farmers which concerned a farm’s accounting. The
data gathered are related to farmers’ income in 2014. The income was computed in accordance
with the profit and loss account used in the FADN system. The calculations covered:

I. Output value:

1. (-) Intermediate consumption,

2. (+) Balance of subsidies and taxes,

a. (+) Operational activity subsidies,

b. (-) Taxes,

c. (+) Operational activity VAT balance;

II. Gross value added:

1. (-) Costs of external factors,

2. (+) Balance of investment subsidies and taxes,

a. (+) Investment subsidies,

b. (+) Investment activity VAT balance;

II1. Family farm income (FADN, 2016).

In this study, operational activity subsidies included direct, LFA and agri-environmental
payments. The Lorenz curve and the Gini coefficient, related with it, were applied to find out the
level of income inequality. This method is widely used in case of investigating income disparities all
over the world (Thewissen et al., 2015). The curve presents cumulated percentage of income
which falls for subsequent farms, ordered from the richest to the poorest ones. When the incomes
of all the farms are equal, the Lorenz curve is a straight line inclined at an angle of 45 degrees
against X-axis (perfect equality line). While inequality grows, the Lorenz curve deviates more from
the perfect equality line. The Gini coefficient is the quantity metric of this inequality, and it
amounts to the doubled area between the real curve and the perfect equality line (Samuelson P.A.,
Nordhaus W.D., 2004). The following formula presents one of the formal approaches:
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where:

U- average income

n - sample population (Kot S.M., 2002).

The Gini coefficient takes the values from 0 (in case of the perfect equality of incomes) to
1 (when one farm has all the income). This coefficient fulfils the postulate of Pigou-Dalton transfer
(which in case of farms means that with income transfer from farms with a higher income to those
with a lower income, it changes), symmetry, homogeneity, and replica. Yet it does not fulfil the

decomposition postulate (Lissowski, et al. 2008).

Research results and discussion
Instruments of support for farms’ income

In 2014, although theoretically there was a new financial framework of the EU for 2014-2020,
the system of support for agriculture had not been significantly changed as compared to the
previous years. As part of direct payments, farmers received:

e single area payment (910.87 PLN/ha),

e separate payments for: tomatoes, soft fruit, sugar,

e specific support: for cows, for sheep, specific area payments for legumes and leguminous fodder
crops, for high quality raw tobacco,

e transitional state measures: decoupled payment for hop, decoupled payment for potato starch,

decoupled payment for tobacco (Ministry of Agriculture and Rural Development, 2014).

Apart from that, payments were given to farmers from less favoured areas (LFA). The rates
amounted to:

e mountain areas (mountain LFA) — 450 PLN/ha;
¢ lowland areas (lowland LFA):

o: lowland LFAI - 179 PLN/ha;

o : lowland LFA II - 264 PLN/ha;
e specific areas (specific LFA) - 264 PLN/ha.

Degressivity was set for LFA because a farmer can receive:

e from 1 to 50 ha - 100 % of payments;

e from 50.01 to 100 ha - 50 % of payments;
e from 100.01 to 300 ha - 25 % of payments;
e over 300 ha - payment is not granted.

Farmers who decided to take additional obligations could enter an agri-environmental
programme. It consisted in undertaking to fulfil a 5-year obligation as regards one of several
actions. They included: sustainable agriculture, organic farming, extensive grassland, protection of
endangered bird species and natural habitats, conservation of endangered genetic resources, soil
and water protection, buffer zones. The level of payment was computed as the product of: a
rate per hectare and the area of farming plots, or a rate per animal and the number of cows,
mares, sows, and ewes, or a rate per metre of balk and the length of this balk.

As part of the Rural Development Programme for 2007-2013, which was still binding in 2014,
one could receive support for investments in a farm. The action “Farms’ Modernization” played the
main role here. The aid consisted in reimbursing 40-60 % of the eligible costs of the investment

whose objective was to improve a farm’s overall results, increase gross value added or improve a

1Corresponding author. Tel.: +48 225934083 fax: + 48 225934083, e-mail address: piotr_golasa@sggw.pl 113



Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 111-116
DOI 10.22616/ESRD.2018.125

farm’s situation as regards environmental protection (Ministry of Agriculture and Rural

Development, 2013).

Research results

The average area of the surveyed farms amounted to 25 ha, out of which the vast majority was
farmland (22.1 ha). Most surveyed farms dealt with both crop and livestock production. More than
a half of a farm’s output fell for crop production (52 %), livestock production accounted for 46 %
(Figure 1).
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Source: the author’s own work

Fig. 1. Output value in the surveyed farms

A small part of farms dealt with another kind of production, but its value was marginal. The
average output value in a farm amounted to PLN 187.622, which was PLN 7.505 per hectare.

In 2014, the average level of farming income amounted to PLN 64.791, which translated into
2.544 PLN/ha of a farm’s area. It should be underlined that area and environmental payments had
a considerable influence on incomes. Almost all farms received this kind of support (95 %), which
is strictly connected to the easy access and application process (Pietrzykowski R., Wicki L., 2011),
and it accounted for 1/3 of incomes. It amounted on average to PLN 21.123 per farm. On average,
PLN 1.074 of payment fell for each hectare of a farm’s area. The situation is totally different as
regards investment subsidies.

The special character of investment subsidies is related to the fact that a farmer needs to be
highly active in the process of applying for it and fulfil a series of formal and administrative
requirements. A large part of the interested people, gave up participating in this action after they
gained all the information on formal requirements (Borawski P., Brodzinski Z., 2014). In the
surveyed group, fewer than 6 % of farmers went through the whole process to finally get this kind
of support. That is why in spite of a great significance of these funds to farming and rural
development (Bienkowska-Golasa W., 2015), they are not commonly used. On the other hand,
benefits gained by the applying farms were very high, on average - PLN 50.536, which accounted
for nearly 2/3 of these farms’ income.

Area, environmental and investment payments had a huge influence on the level of income.

Without these support instruments, 40 % of the surveyed farms do not have any income (with
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payments - 23 %), and this aid is responsible for 42 % of the income gained. It was also recorded
that these instruments had a visible impact on income differences. The Lorenz curve showing this
phenomenon is as follows.
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Fig. 2. The Lorenz curve for farms’ incomes with area and environmental payments, and
investment subsidies, as well as without this aid
The Lorenz curve for farming incomes is closer to the perfect equality line than the curve for
incomes without area, environmental and investment payments. This means that these
instruments have the redistribution function and they reduce income differences among the

surveyed farms. It is confirmed by the Gini coefficient values (Figure 3).
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Fig. 3. Gini coefficient values for farming incomes

The Gini coefficient value at the level of more than 0.5 reveals great differences in a given
characteristic. It amounts to 0.687 for farming incomes. In case of farming income without area,
agri-environmental and investment payments, it has a higher value than farming income calculated
with this support. Hence, thanks to these instruments, farmers’ incomes are being levelled.
However, the aid influence has a different power. While area and environmental payments have a
significant influence (the Gini coefficient changes from 0.751 to 0.687), investment subsidies are of
marginal importance (change from 0.689 to 0.687). It depends on how commonly particular
support instruments are used.
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Conclusions, proposals, recommendations
The research makes it possible to draw the following conclusions.

1) The research hypothesis was rejected. Investment subsidies, and area and environmental
payments result in lowering income differences. Area and environmental payments are of the
greatest importance here. The influence of investment subsidies on levelling incomes is
practically non-visible, but they definitely do not cause the increase of income differences.

2) Area and environmental payments have a huge influence on farms’ income. Over 95 % of farms
benefit from this kind of support and in 2014, it accounted for 1/3 of income.

3) Investment aid is not so significant and widespread as area and environmental payments. Only
6 % of farmers benefited from this kind of support. However, for those who did, these funds
were important because they accounted for 64.24 % of the income.

The discussion on what the CAP should be like after 2020 is slowly starting. It should cover not
only the issues concerning income aid for farmers but also equalizing the income among farmers.
There are huge disparities in farmers’ incomes, which is typical for this kind of activity. There are
small family farms and large professional farming companies. Income support instruments have an
influence on all of them. That is why it is essential that these CAP instruments be developed
appropriately so that they will not deepen the current income differences. It seems that a good
system of area payments with degressivity after exceeding a defined threshold of payments is the
best instrument which performs this task. This can prevent payment concentration in the largest
farms, because the largest and richest farmers could receive only a fixed maximum amount of

payment.
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Abstract. The problem of assessment of university’s financial health is investigated in the publication. This
subject is relevant from both theoretical and practical approach. According to authors’ knowledge, it is one of
the first works of Lithuanian authors that analyses the financial health of Lithuanian state universities. The aim
of performed research is to assess the financial health of Lithuanian state universities. The research is carried
out according to publicly announced financial reports of 2011-2016 of fourteen Lithuanian universities. The
financial health of universities is assessed calculating Financial health index (FHI), which consists of four
indices: primary reserve ratio, viability ratio, return on net assets ratio and net operating revenues ratio. These
indices allow evaluating different aspects of financial health of universities. The four ratios are weighted and
combined to determine FHI. FHI statistic indices (mean, minimum, maximum) are calculated applying SPSS
software. With reference to FHI of each university, universities are divided to four groups that reflect different
level of financial health. The level of FHI of different years and average FHI meanings showed that financial

health of most universities was satisfactory in analysed period.

Key words: university, financial ratios, university financial health, financial health index.
JEL code: 122, 123, H83

Introduction

Universities undoubtedly are high in the social scale in the life of each state. Not only they
provide education and fulfil scientific research but also influence economic, social and cultural
development of the country. As the reform of higher education is being proceeded, optimization of
higher school net is widely discussed in Lithuania. Present universities are assessed according their
capability to present qualitative studies and ability to fulfil scientific research of high level, as well
as present possibilities of efficient financial support. On purpose to use the finances for higher
education effectively, the necessity to investigate financial health of universities appears. It is
important to consider not only qualitative characteristics of universities (academic reputation,
quotation indices etc.) but also assess the ability of universities to manage resources, fulfil financial
obligations, generate surplus etc.

Foreign scientific references show much consideration to issues of financial health of
universities. Certain aspects of financial health analysis and aspects of assessment are investigated
in scientific publications prepared by Gallifa, Gassiot (2011), Tahey, Saluzo, Prager, (2010) Fischer,
Gordon, Greenlee, Keating (2004), Gordon, Greenlee (2008), Tugas (2012). Most research on
financial health of universities can be found in the works of the scientists from the USA. Fischer,
Gordon, Greenlee, Keating (2004) investigated financial state of those private universities of the
USA that had higher level of autonomy and lesser of governmental support than in other countries.
Greenlee, Keating (2004) fulfilled the research of structure and changes in financial statements of
universities. Peruso (2010) investigated methodical issues of financial health assessment in private
universities. Greenlee, Keating (2004), applying on financial reports of USA universities, prepared
Composite financial index calculating methods and fulfilled empiric investigation according to the
practice of USA universities.

Lithuanian authors pay insufficient attention to the issue of financial health of universities.
Although, after the implementation of the accounting reform of public sector, which allows to
analyse and compare the financial state of universities and other public sector subjects (arranged
since 2010), there is a research on aspects of sufficiency and efficiency of own and borrowed

resources (tangible, intangible, financial) missing. There is a lack of works dealing with the
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methods of calculating and comparing financial health in Lithuanian universities with the best
indices of other universities. Thus, the differences of accountability (structure of financial
statements, titles of items) limit the direct application of evaluation indices of the financial health of
foreign universities (especially of the ones from the USA).

The main problem of the article can be reflected in the question: how to assess the financial
health of Lithuanian universities paying attention to the peculiarities of financial accountability of
Lithuanian public sector? The purpose of the article is to assess financial health of Lithuanian
universities. The following tasks are set: 1) to investigate theoretic issues of the assessment of
financial health of universities; 2) to calculate the Financial health index of Lithuanian universities
on the grounds of assessment methods of financial health; 3) to divide Lithuanian universities into
groups according to their level of financial health.

The research methods are as follows: analysis of scientific literature, grouping, comparing,

specifying and generalizing of information, analysis of statistical data.

Research results and discussion
1. Theoretic issues of the analysis of financial health of universities

Scientific works deal with the appearance of the necessity of financial health analysis of
universities and other subjects of a public sector and possibility to fulfil it is interrelated with the
reform of accounting and financial accountability of a public sector. The states, which started public
sector accounting reform, had to graduate from the cash basis to the accrual-based accounting
(Tikk, Almann, 2011). The authors, who investigate the issues of the accountability of a public
sector (Steiss, Nwagwu, 2001; McKinney, 2004; Finkler, 2005 et al.), emphasize that information
in financial statements becomes more comprehensive and easier understandable when it is formed
applying accrual-based accounting. With reference to this information it is possible not only analyse
and assess financial health of a public sector subject but also compare it with the results of
financial health of other subjects. The analysis of financial health can reveal fiscal problems and
provide with information that is necessary in fulfilling corrections. It can help to reveal weak and
strong sides of financial management of a subject of a public sector. It is useful in assessing the
efficiency of financial resource usage.

The analysis of the works of foreign authors (Tahey, Saluzo, Prager, Mezzina, Cowen, 2010;
Fischer, Gordon, Greenlee, Keating, 2004; Gordon, Greenlee, 2008; Tugas, 2012; Fichtenbaum,
2016) show that there is no unanimous attitude towards the analysis of financial health of
universities. Different indices and their combination of financial health analysis as well as different
methods containing information particularities are presented in the article.

The authors, who investigate the issues of the analysis of university’s financial health, refer to
the groups of indices that are calculated while assessing financial status of private universities:
Liquidity ratios, Operating performance ratios, Debt and Leverage ratios.

Scientists from the USA (Tahey, Salluzo, Prager, Mezzina, Cowen 2010) propose to apply the
Composite Financial Index (CFI) method for calculating university’s financial health. The CFI has
been useful in helping boards and senior management understand the financial position their
institutions enjoy in the marketplace and has proved valuable in assessing future prospects,
functioning as an “affordability index” of a strategic plan (Tahey, Salluzo, Prager, Mezzina, Cowen
2010). The main questions that CFI helps to answer to: are resources sufficient and flexible enough

to support the mission?; are debt resources managed strategically to advance the mission?; does
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asset performance and management support the strategic direction?; do operating results indicate
the institution is living within available resources? While analysing scientific works it is noticeable
that there are no unanimous opinion due to the number of indices that CFI consists of and the level
of assessment. Tahey, Saluzo, Prager, Mezzina, Cowen (2010) calculate CFI applying four indices.
Moody's rating agency apply the method of three CFI indices for private university assessment. The
analysis of scientific works allows to state that the choice of the indices of university’s financial
health is determined by the peculiarities of accounting and financial accountability of a public sector
of a certain state. That is why the presented indices have to be calculated according to the

structure of financial statements.

2. Research methodology

The purpose of the research is to assess the financial health of Lithuanian state universities.
Financial health of Lithuanian state universities is assessed calculating Financial Health Index (FHI).
The calculations are fulfilled according to financial statements of Lithuanian state universities:
statement of financial position and statement of activities. The stages of a research: 1. FHI indices
are calculated; 2. the indices are converted to strength factors along a common scale; 3. The
strength factors are then multiplied by specific weighting factors; 4. FHI is calculated; 5. According
to the level of FHI assessment, Lithuanian universities are divided into four groups; 6. Statistical
indicators of FHI are calculated (mean, maximum, minimum).

FHI consists of four indices: Primary reserve ratio (PRR), Viability Ratio (VR), Return on Net

Assets Ratio (RNAR), Net Operating Revenues Ratio (NORR) (Table 1).

Table 1
FHI ratios

Ratio Formula

PRR Expendable Assets/ Expenditure
VR Expendable Assets/Debt
RNAR | Change in Net Assets/Net Assets

NORR | Net Surplus (Deficit)/Revenue

Source: author’s calculations based on Fischer, Gordon, Greenlee, Keating (2004); Tahey, Saluzo, Prager Mezzina,
Cowen (2010); Tugas (2012)

These ratios compare the university's operating commitments (Primary Reserve Ratio) and its
obligations (Viability Ratio) against its expendable wealth. They measure the ability of the
university on a short-term basis to live within its means (Net Operating Revenues Ratio) and the
ability of the university to generate overall return against all net resources (Return on Net Assets
Ratio).

The works of foreign authors (Tahey, Salluzo, Prager, Mezzina, Cowen 2010) present a formula

of Expendable Net Assets calculation:

Expendable Net Assets = Total Net Assets - Permanently Restricted Net Assets —

- (Pruperty, Plant,and Equipment - Long — Term Deht) (1)

Since net assets is not divided into unrestricted net assets in the statement of financial position
of Lithuanian public sector, restricted net assets formula is modified. Expendable net assets are

calculated according to the formula:
Expendable Net Assets = Net Assets — Strategical Inventories — Long Term Assets +
+Long Term Debt + Financing (2)
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According to Tahey, Salluzo, Prager, Mezzina, Cowen (2010) the calculated indices are
converted to strength factors. The strength factors with related ratios were as follows: PRR
(0.133), VR (0.417), RNAR (0.02), and NORR (0.013). According to Tahey, Salluzo, Prager,
Mezzina, Cowen (2010) the floor for negatives values is -4 and the highest meaning is 10. FHI is

calculated according to a formula:
FHI =PRR+=035+VR+=035+RNAR+=02+ NORR =01 (3)
The weight of indices has been chosen according to the research of foreign authors (Tahey,

Salluzo, Prager, Mezzina, Cowen, 2010; Salluzo, Tahey, Prager, 2002). The level of FHI is assessed

according to this scale of assessment (Table 2).

Table 2
FHI scale of assessment
FHI meaning | Level of assessment | University status
-4 - 0.99 Unsatisfactory level Unstable
1-2.99 Satisfactory level Low stability
3 -9.99 Good level Stable condition
10 Very good level High stability

Source: author’s calculations based on Tahey, Salluzo, Prager, Mezzina, Cowen (2010)

According to Salluzo, Tahey, Prager (2002) the FHI meaning larger than 3 reflects a stable
condition of university’s financial health.

Limitations of the research. Although, Lithuanian universities, as other subjects of a public
sector, have an obligation to declare financial statements publicly, not all universities declare them.
Eight from fourteen state universities declared financial statements for the years 2010-2016. One
university presents statements for the period of 2011-2016, two universities for 2012-2016 and
two universities for 2014-2016. Such limitation of data accessibility does not allow fulfilling

thorough analysis of all universities’ financial health for the years 2010-2016.

3. Research results and discussion
With reference to universities FHI calculating results FHI assessment scale, Lithuanian state

universities are classified into four groups (Table 3).

Table 3
Classification of Lithuanian universities according to FHI meanings
Universities/FHI
Year

-4 - 0.99 1-2.99 3-9.99 10

2011 (N 8) | ASU KTU, VU, VGTU VDU, LEU, LSU, LKA -
2012 (N 9) | VDU, ASU LSU, LKA, KU KTU, VU, VGTU, LEU -
2013 (N 11) \gIBU’ ASU, LSU, | vy vGTU, LKA, KU KTU, LEU, VDA -

2014 (N 13) | KTU, LKA, $U | LSU, KU, VDA, LMTA \L’SDIf,fL'JVU'VGTU'ASU' LEU, | .

VDU, KTU, VU, LEU, LKA, VDA, LMTA,

2015 (N 14) | SU, MRU LSMU

VGTU, ASU, KU, LSU -

VDU, KTU, VU, VGTU, LEU, LSU, SU,

2016 (N 14) | MRU VDA, KU, LSMU

ASU, LKA, LMTA -

Source: author’s calculations
Where:
VDU - Vytautas Magnus University; KTU - Kaunas University of Technology; VU - Vilniaus
University; VGTU - Vilniaus Gediminas Technical University; ASU - Aleksandras Stulginskis

University; LEU - Lithuanian University of Educational Sciences; LSU - Lithuanian Sports University;
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MRU - Mykolas Romeris University; LKA - General Jonas Zemaitis Military Academy of Lithuania; SU
- Siauliai University; VDA - Vilnius Academy of Arts; KU - Klaipéda University; LMTA - Lithuanian
Academy of Music and Theatre; LSMU - Lithuanian University of Health Sciences.

As it can be seen from the data presented in Table 3, FHI has ranged from an unsatisfactory
level to a good one in an analysed period of time. Most universities a good level of FHI achieved in
2011 when financial health was stable of 50 per cent of all universities. A good level of FHI was
achieved by the smallest number of universities (27.27 %) in 2013. While analysing the changing
results of FHI, it can be seen that financial health of seven universities (VU, VGTU, LEU, KU, VDA,
LSMU, LMTA) was of a low stability and stable condition. Especially bad financial health was
detected in Mykolas Romeris University. Negative meaning of FHI of this university means that the
status of the university is unstable. During the analysed period, the highest average level was in
Lithuanian University of Educational Sciences. The average meaning of FHI (3.31) of this university
shows its stable financial health. Average meanings of FHI of other universities do not reach 3 and
ranged from an unsatisfactory to satisfactory level. In order to show the changes of FHI of all
universities during the analysed period, statistical FHI indices are presented in Table 4.

Table 4
Statistical FHI indices

Year Mean | Min | Max
2011 (N 8) 2.45 | 0.05 | 5.27
2012 (N9) 2.34 | 0.24 | 3.98
2013 (N 11) | 1.31 | -1.22 | 3.83
2014 (N 13) | 2.27 | -1.31 | 4.45
2015 (N 14) | 1.99 | -1.56 | 4.09

2016 (N 14) 1.94 -0.80 | 4.77
Source: author’s calculations based on Lithuanian state universities annual financial statements

Calculated means of FHI show that average level of university’s financial health was low during
the analysed period; what is more, it changed within 1.31-2.45 limits. The worst result was in 2013
when FHI mean dropped to 1.31. Such level of the index was determined by unstable university’s
financial health, when 3 universities from 11 had negative FHI meanings. The best result was in
2011. Even though FHI average meaning was the highest, it did not exceed desirable level, i.e. 3,
and university status was assessed satisfactory. Table 3 presents minimal FHI means. These
means show that FHI means of all universities having publicly announced financial statements were
positive only in 2011 and 2012. General Jonas Zemaitis Military Academy of Lithuania had the
highest FHI meaning in analysed period of time. In 2016 FHI increased more than twice and
reached 4.77. On purpose to present FHI of every university and compare it to other universities,
Fig.1 reflects average FHI meanings of Lithuanian universities.

As it can be observed from the presented figure, only Lithuanian University of Educational
Sciences had an average FHI meaning that was higher than 3 during the analysed period.
Presented results show that two universities had negative FHI meanings. During the analysed
period average FHI of most universities reflects low level of stability. FHI means of each university

reflect only an average level. FHI of each university changed differently during the analyzed period.
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Source: author’s calculations based on Lithuanian state universities annual financial statements

Fig. 1. Average FHI meanings of Lithuanian universities

FHI changes were insignificant in several universities (for example, MRU, LMTA); however, some
universities (for example, VDU, ASU, LEU and others) had a wide range of FHI. For instance, FHI of
Siauliai University was negative in 2015 and reached 1.55, and increased to 1.73 in 2016. Such
fluctuation had impact on average FHI meaning. In carrying out further and more detailed analysis,

FHI of each year, its changes and reasons have to be assessed.

Conclusions, proposals, recommendations

1) In the article, the financial health of Lithuanian universities is assessed calculating FHI, which
gives an opportunity not only to assess the most prominent financial results of each university
but also to fulfil the comparative analysis of universities, rate them according FHI level and
identify stable and unstable financial health of each university.

2) According to university’s FHI calculating in the period of 2011-2016 years, the universities are
divided into four groups; it can be noticed that the financial health of more than 45 per cent of
all universities was stable only in years 2011 and 2014. The results of FHI calculating showed
sufficiently complicated financial situation of universities in 2016 when the stability of
university’s financial health was low in more than 70 per cent of universities.

3) Analysis of FHI statistic indices showed that financial health of Lithuanian universities was
satisfactory in a period of 2011-2016 years though it was getting worse during the analysed
period (with an insignificant exception in 2014). The worst status was in 2013 when the average
level of FHI reached only 1.31. The best results of financial health were in 2011, when the
average meaning of FHI was equal to 2.45. Although average FHI meaning of all universities did
not reach desirable level (3), the average FHI levels were higher than desirable level in several
universities. It proves the stable financial health of these universities.

4) Calculations showed general tendencies of university’s financial health changes. It is purposive
to carry out more intensive analysis in the next stage of research, where changes of FHI indices
and reasons of the phenomena would be investigated. It would allow to reveal the main reasons
of low university’s financial health and make a decision on financial health improvement.

5) The assessment of university’s FHI reveals only the financial status of an institution. The
received results should be analysed together with the results of other spheres of university’s
activities. The assessment of financial health should become concurrent part of university’s

annual assessment. Universities should present not only general comments on financial
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statements but also calculate relative indices that show their ability to use resources efficiently,

implement obligations, generate surplus etc.
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Abstract: The aim of the paper is to present the most important problem of VAT in Polish agriculture. The key
issue concerns the assessment of the attempt to optimize the economic and financial performance of the VAT
settlement. The farmer chooses and settles VAT in a flat-rate system or according to the general rules. The
question is which form is more favourable. On the basis of mathematical formulas, an appropriate criterion has
been selected for the choice of the form of VAT settlements in agriculture.

Even though VAT has been functioning in Polish agriculture for many years, its rules are misinterpreted. From
the point of view of the ordinary farmer, it means many cases of erroneous choices which, consequently,
reduce his efficiency. This paper systemises knowledge in this regard. It also shows possible changes in the law

and their potential impact on farmers’ choices of a VAT taxation form.

Key words: value added tax (VAT), agriculture, a flat-rate VAT farmer, management, finance.
JEL code: H21, Q14, G32

Introduction

The value added tax (VAT) has been in force in Poland since 1993. It was regulated by the Act
of 8 January 1993 on tax on goods and services and on excise duty (Journal of Laws of 1993 No.
11, item 50). The application of VAT is not only an organizational and financial problem, but also a
mental one, in particular for farmers. VAT was associated with taxes, and therefore additional
charges. Misunderstanding the essence of VAT caused the subjective exemptions from VAT to be
selected. It meant that the farmers purchasing the means of production were treated as final
consumers. VAT in agriculture was introduced seven years later. On 20 July 2000, the Parliament,
accepting the Senate's amendment to the amendments to the above mentioned Act, decided to
introduce a 3 % VAT rate in agriculture. At the same time, two possibilities of its settlement were
introduced, a flat-rate form (specific for farmers) and under general rules similar to other
taxpayers.

The subject of the VAT in agriculture has been undertaken by many Polish authors. In relation
to agriculture, this topic was taken up by Szelagowska, Goraj (2000), Dziemianowicz (2006),
Wegrzyn (2007), Filipiak (2007), Gruziel (2009), Turowska (2010), Zabielska (2011), Sadowski
and Baer-Nawrocka (2011), Brodzinska (2015), Kondraszuk (2016). Attempts have also been
made to build online calculators to calculate the effects of choosing the form of VAT taxation
(ksiegowosc.infor.pl, podatki.egospodarka.pl). The publications mentioned also focus on the
problem of choosing a form of VAT taxation along with the economic assessment of its effects. The
previous analysis of these publications (Kondraszuk, Jaworski 2017) proves that this problem poses
great difficulties even for experienced authors and has not been definitively resolved to date.

The aim of the paper is an attempt to answer the question how to determine the criterion of
choosing a form of VAT taxation in agriculture in Poland. Mathematical formulas have been used to
determine the final criterion, which allowed the authors to derive the objective function
determining the threshold point for the farmer to decide whether to stay on a flat-rate form or
switch to the general taxation rules. The paper also indicates the perspectives for changes in the
VAT taxation in Poland and their possible impact on the farmers’ situation.
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The specifics of VAT taxation in Polish agriculture

Currently, the VAT rules are regulated by the Act of 11 March 2004 on tax on goods and
services (UoVAT) in Poland. This Act, like the previous one, provides the farmers with two forms of
taxation. The first one is the general rules which apply to all other taxpayers. The tax liability is
calculated by the farmer as the surplus VAT due from sales of agricultural products (5 or 8 %) over
VAT charged from general purchasing transaction (5, 8 and 23 %). For this purpose, the farmer is
obliged to keep appropriate records and prepare tax statements. The second option is to choose
the flat-rate form of taxation. In this case, the farmer is exempt from tax registration and its
settlement. It is done by the recipient of agricultural products by issuing the so-called RR invoice
with calculated flat tax of 7 %. The purchase price together with this tax is transferred to the
farmer. After making the payment, the buyer acquires the right to reduce the tax due by the
mentioned tax charged. It is worth pointing out that this form of taxation is only granted to
farmers who do not keep accounting books.

Two forms of VAT taxation, in the flat-rate form and according to the general rules, gave the
farmer the opportunity to choose a more favourable solution. The assessment criterion, which
solution is better, includes both economic and financial as well as organizational and mental
aspects. For a flat-rate taxpaying farmer, VAT due received from the buyer of agricultural products
is a type of income. On the other hand, the farmer bears the VAT tax burden if he purchases
means of production (current and fixed assets). It is a type of cost for the farmer. In this situation,
the fundamental VAT principle, the economic neutrality, does not apply. Additional income or loss is
generated for farmer taxed under flat-rate rules.

Farmers, who resign from the proposed simplification and switch to general rules, can reduce
VAT due by VAT charged. In this way, they can fully implement the principle of VAT economic

neutrality.

Economic and financial consequences of VAT taxation
The fundamental VAT principle for a taxpayer is economic neutrality. It means that the VAT

burden is borne solely by the final consumer of goods or services as the final link in the economic

turnover?,

At the level of a single economic entity, a proper understanding of the impact of VAT settlement
on its financial situation is very important. The authors mentioned in the introduction as well as
managers of informational websites have tried to solve this problem. The analyses conducted by
Kondraszuk (2016) and Kondraszuk and Jaworski (2017) have demonstrated that these
calculations contain numerous errors, e.g.:

e incorrect categories used to calculate VAT: Filipiak (2007), Brodzinska (2015);

e incorrect criterion for assessing the benefits of shifting to general rules of taxation: Wegrzyn
(2007), Filipiak (2007), Gruziel (2009), Zabielska (2011), Brodzinska (2015), eGospodarka.pl,
Infor.pl;

e incorrect assessment of economic effects of the flat-rate settlement of VAT: Gruziel (2009),
Turowska (2010), Brodzinska (2015), eGospodarka.pl, Infor.pl;

e incorrect calculations in profit and loss statements: Turowska (2010), eGospodarka.pl.
Therefore, the problem of choosing the form of VAT taxation remains open and at the same

time very important from the point of view of the farmer who is obliged to make a choice.

1 This situation concerned the farmers until 2000. They were treated like consumers.
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For a flat-rate taxpaying farmer, the key question is: who is the buyer of his agricultural
products? If it is a VAT payer taxed under the general rules then a sale transaction takes place at
net prices with maintaining a 7 % flat-rate VAT refund. However, if the buyer is a flat-rate
taxpaying farmer as well as a final consumer, then obtaining a net price plus a 7 % flat rate rebate
does not necessarily occur. The gross price can be negotiated. When a flat-rate taxpaying farmer
wants to get the equivalent of a flat-rate VAT, the price should be similar to prices offered by other
suppliers, for example farmers who are taxed under general rules. They will sell their products at
net prices plus VAT due (5 % or 8 %). The gross sale price obtained is revenue for a flat-rate
taxpaying farmer.

It is also important, from whom farmers will buy current and fixed assets for their farms. They
can buy them from flat-rate taxpaying farmers and then they will negotiate the gross price as
described previously. They can also buy from farmers taxed under general rules or, what happens
most often, from specialized commercial companies also paying VAT under general rules. Then the
gross price will include the net price plus VAT (5 %, 8 %, 23 %), which will be a cost for the flat-
rate taxpaying farmer.

In the case of a purchase, there is also a difference in benefits between a flat-rate taxpaying
farmer and a VAT payer under general rules. In this case, the second one is in better situation. A
farmer taxed on general rules can reduce a tax due by tax charged (5 %, 8 %, 23 %). The flat-rate

taxpaying farmer has to include tax charged to the costs.

Flat-rate or general rules of taxation?

In an attempt to recognise the economic consequences of VAT settlements, all possible
combinations of sales and purchases by flat-rate taxpaying farmers and farmers taxed under
general rules should be distinguished. Here (GR) means the farmer taxed under general rules and
(FR) means the flat-rate taxpaying farmer. There are four possibilities of transactions between
them:

a. (GR) sells to (GR),

b. (GR) sells to (FR),

c. (FR) sells to (FR),

d. (FR) sells to (GR).

These transactions for one entity may occur jointly. Both: the VAT payer taxed under general
rules and the flat-rate taxpaying farmer can sell simultaneously to (GR) and (FR). Let the total
sales be equal to:

5 =5GR + 5FR (1)
where:

SGR - means the sale to a VAT payer taxed under general rules,

SFR - means the sale to flat-rate taxpaying farmer.

For cases (a) and (b), net amounts will go to the profit and loss account on the seller's side.
However, VAT due on sales (VS) will be settled from the tax office after its reduction by the tax
charged. In this way, the principle of VAT economic neutrality will be implemented.

For cases (c) and (d), gross amounts are transferred to the income statement of the seller and
these amounts will not be settled with the tax office. At the moment, the profitability of the flat-

rate form in relation to the general rules of taxation is determined.
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For case (c) the calculation of return from SFR (VSFR) will occur (calculated at the VAT rate of -

5 %, 8 %). For case (d) the VAT amount (VSGR) will be refund from the payer taxed under general

rules to flat-rate taxpaying farmer (calculated at the flat rate - 7 %). When the flat-rate taxpaying
farmer carries out both types of sale, the total VAT refund is:

VSF = VSFR + VSGR (2)

The purchase transactions may also be presented in four variants:

e. (GR) buys from (GR),

f. (GR) buys from (FR),

g. (FR) buys from (FR),

h. (FR) buys from (GR).

Similarly to sales, the purchase transactions for a single farmer may occur together. Both a VAT
payer taxed under general rules and the flat-rate taxpaying farmer can buy simultaneously from
(GR) and (FR):

P =FPGR + PFR (3)
where:

PGR - means purchase from VAT payer taxed on general rules,

PFR - means purchase from flat-rate farmer.

For cases (e) and (f) net amounts will go to the income statement of the buyer of agricultural
products. VAT due from sales in the case of (e) will be calculated based on rates of 5 % and 8 %,
and in the case of (f) based on the flat rate of 7 %. In both cases, these amounts will be settled
with the tax office and the principle of VAT economic neutrality will be implemented.

For cases (g) and (h) gross amounts are transferred to the income statement of the buyer and
they will not be settled with the tax office. At this point an additional cost arises for the flat-rate
taxpaying farmer. So, for case (g) we will have the same situation as in (c) - (VPFR) calculation
refund payable by the buyer to the seller (negotiable at the VAT rate of -5 %, 8 %). For case (h)
the situation will be the same as in (b) - (VPGR) VAT charged on purchases from VAT payer taxed
under the general rules (at the rate: 5 %, 8 %, 23 %) will not be settled with the tax office.

When the flat-rate taxpaying farmer carries out both types of purchase, total VAT charged
included in the costs is equal to:

VPF = VPFR + VPGR (4)

In order to finally answer the question, what is more profitable for a farmer, a flat-rate form or
the general rules of VAT taxation, the economic result should be calculated for both cases and
compared.

The economic result (ERGR) of a farmer taxed under general rules is equal to:

ERGR =5 - P = (5GR + 5FR) — (PGR + PFR} (5)

Whereas for the flat-rate taxpaying farmer:

EFFR = 5 — P = (SGR + VSF) — (PGR + VEF) = (SGR + SFR + VSGR + VSFR) — (PGR + PFR + VPGR + VPFR)
(6)

In order to assess whether the switching from flat-rate form to the general rules of taxation is
beneficial (BoV), the difference between the economic results of VAT payer taxed under the general
rules and the flat-rate taxpaying farmer must be calculated:

BoV = ERGR — ERFR = (SGR + SFR) — (PGR + PFR) —
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[(SGR + SFE + V5GR + VSFR) — (PGR + PFR + VPGR + VPFR)] = VPGR + VPFR — VSGR — VSFR 7)

and finally:
BoV = VPF — V5F (8)
As a result, a very simple criterion is created allowing farmers to assess the benefits of
switching from the flat-rate form to general rules of VAT taxation. If BoV is positive, then it is
worth considering the choice of the general rules of taxation. However, it should be remembered
that the general rules also include more obligations related to registration which causes transaction
costs (TC). Therefore, if a farmer considers giving up flat-rate form of taxation and switching to
general rules, then the criterion of profitability of this decision takes the form of the following

formula:

BoV=VPF-VSF—-T = 0 (9)
It means that a flat-rate taxpaying farmer should continue operating on a flat-rate form of
taxation even if it results in a loss but this loss does not exceed the transaction costs related to

VAT settlement under the general rules.

Prospects for changes in the VAT taxation in Polish agriculture

Recently, a significant problem in the discussion on the functioning of VAT in Poland has been
the tax gap growing at a significant rate. This tax gap results from the difference between VAT,
which according to the calculations based on the structure and size of GDP, should go to the
budget and the amount actually charged. It has more than doubled in Poland in the past few years
(Tratkiewicz 2016). In the light of such a dynamically growing gap, the solutions limiting it are
sought.

The first solution, already implemented in Poland is the Unified Control File. VAT payers under
general rules of taxation are obliged to send this file to the tax administration electronically. It
contains a list of purchase and sale invoices for a particular period and enables the tax
administration to quickly verify the transactions conducted on the market. This obligation from
2018 also applies to farmers taxed under VAT general rules.

Another solution (currently piloted) which is implemented in Poland is the split payment. It is
based on separating every payment between VAT payers into two parts: the net amount and VAT
tax. Each of them should be regulated, but also accepted on separate bank accounts. Funds
accumulated on the account intended for VAT cannot be used for any other purpose (Pastuszka
2016). It is envisaged that in the next two years this obligation will also apply to farmers taxed
under VAT general rules.

On the other hand, the European Commission has announced a proposal to amend the VAT
rules, inter alia, by increasing the freedom for Member States to set the rates of this tax. The list
defining what may be covered by reduced tax rates will also disappear. Therefore, changes in the
tax rates of VAT for farmers should also be expected. It will probably concern both flat-rate

taxpaying farmers and those taxed under the general rules.

Conclusions and recommendations

Understanding the essence of VAT taxation is a prerequisite for a proper approach to estimating
costs and benefits resulting from the choice between the flat-rate form and the general rules of
VAT taxation for agricultural activity.
Based on the conducted research it can be concluded that:
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The mathematical dependence developed in this paper allows farmers to determine additional
costs incurred by the flat-rate taxpaying farmer. These costs result from the surplus of VAT paid
at the purchase (which is the cost) over the flat-rate VAT obtained at the sale transaction
(which is the income).The generals rules of taxation is a batter solution than flat-rate if this
surplus occurs.

When making such a choice, one should consider additional costs related to taxation under
general rules, i.e. keeping additional records, submitting relevant tax statements and collecting
accounting documents. Within these costs, it would also be necessary to take into account
solutions implemented in Poland to counter the tax gap and mainly related to VAT payers taxed
under general taxation rules.

The topic that requires more detailed research is the practical application of legal solutions by
farmers. It is worth noting that taxation under general rules is more favourable when a farmer
purchases means of production. When agricultural products are sold, the flat-rate form of
taxation is more profitable. This situation creates room for informal tax optimization by farmers

operating together but under different forms of taxation.
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RURAL DEVELOPMENT PROGRAMME AS AN INSTRUMENT OF FINANCIAL
SUPPORT FOR AGRICULTURAL PRODUCER GROUPS IN POLAND

Marzena Lemanowicz!, PhD
Warsaw University of Life Sciences

Abstract. In the article, principles of granting financial aid within the Rural Development Programme aimed at
agricultural producer groups are discussed. Producer groups and organizations play an important role in Polish
agriculture. Through group activity Polish farmers obtain numerous benefits, achievement of which would be
impossible if they acted on their own. Since Poland joined the European Union, entities could receive financial
aid within the Rural Development Programme. In the 2014-2020 programming period, conditions to receive
financial aid have significantly changed in comparison to previous periods. Most of all, financial support was
aimed only at new groups which were approved before 1 January 2014 at the latest. Moreover, groups
gathering producers of poultry, poultry meat (fresh and chilled), and fruit and vegetables groups were excluded
from receiving financial aid within RDP 2014-2020. By 30 September 2017, Agricultural producer groups were
paid nearly 240 million EUR. Introducing new restrictive regulations concerning support for producer groups and
organizations may contribute to a breakdown of the process of creating these entities. Data indicate that the
number of agricultural producer groups decreased significantly in comparison to e.g. 2013 when new legal
regulations had not been applied yet. The aim of the paper is to discuss the mechanism of providing financial
aid to agricultural producer groups within the Rural Development Programme. Analyses have been performed
for three programming periods: 2004-2006, 2007-2013 and 2014-2020 (as of 30.09.2017).

Key words: agricultural producer groups, producer organisations, Rural Development Programme, cooperation,
integration.

JEL code: D23, Q13, Q14
Introduction

The integration of farmers has a very long tradition in Poland. In times of the centrally planned
economy, agricultural cooperatives had a very strong position. The economic system at the time
ensured cooperatives with sources and conditions to purchase goods, guaranteed cheap loans, set
the costs of basic items and determined the level of sales prices and margin amounts. The scope of
activities of agricultural cooperatives was very broad. However, the entities were not enterprises
with an entrepreneurial spirit, with a skill to take risks or use marketing activities. Therefore, as a
result of social and economic changes, a significant decrease in the scope of activities and the role
of cooperatives in Polish agriculture was observed. The crisis in cooperatives caused that Polish
agricultural producers - deprived of care from cooperatives — were not able to function on the
market. Gradually, attempts to undertake common actions in the form of agricultural producer
groups were made. Initially, the process was very slow, as after the collapse of cooperatives
farmers lost trust in the common form of management. However, on the other hand the market
required large batches of agricultural products which would be prepared for sale, sorted, properly
marked etc. The requirements could not be met by individual farmers. Therefore, despite the
collapse of agricultural cooperatives, farmers started to think about undertaking group actions. The
legal act regulating establishment of agricultural producer groups was adopted in 2000; however
joining the European Union increased the pace of farmers organizing themselves. An important
element related to joining the EU, which undoubtedly contributed to the establishment of producer
groups, was the creation of a mechanism to provide financial aid to such entities. Achieving other
benefits would not be such a strong stimulus to intensify actions in this aspect. In terms of financial
aid for agricultural producer groups, the main role in this aspect was played by the Rural
Development Programme, within which since 2004 financial funds to support operations of such
entities have been provided for.
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The objective of the article is to discuss the mechanism of providing financial aid to agricultural
producer groups within the Rural Development Programme. Analyses have been performed for
three programming periods: 2004-2006, 2007-2013 and 2014-2020 (as of 30.09.2017). One of the
research tasks is to present the amount of financial aid granted due to the product category for
which the group was created and as well as overview of the changes in the rules for granting
financial aid to agricultural producer groups, according to the rules of the RPD 2014-2020.
Secondary data obtained from the Agency for Restructuring and Modernization of Agriculture and
the Ministry of Agriculture and Rural Development as well as literature on the subject was used in

the analyses.

Status of farmers being organized into agricultural producer groups

Adoption of the act on agricultural producer groups of 15 September 2000 (Journal of Laws No.
88, item 983, as amended) constituted a chance to commence a systemic organization process for
farmers. The act entering into force ensured groups being created use of national public aid
measures. However, only Poland's entry into the European Union and providing support to the
groups according to the Community principles definitely increased interest of producers in creating
groups. Conditions of financial aid for agricultural producer groups being created significantly
improved.

When it comes to the notion of an “agricultural producer group” it is worth mentioning that it
does not mean any specific legal form. This term refers to an organization of the main goal, which
is to launch products produced by farms of the members. Farmers can choose a legal form to be a
cooperative, a limited liability company, an association or a society. As of 30 December 2017, in
terms of selecting the legal form, limited liability companies and then cooperatives were the most
popular.

Producer groups or organizations operate on the market among other economic entities.
Therefore, they are subject to the same economic principles, competing for markets with national
and foreign entities. Their operations are also justified in numerous economic theories, among
others in neoclassical economics, new institutional economics or social economy. In neoclassical
economics, a significant condition to undertake integration activities of agricultural producers is an
imperfect market structure. It can be observed in the form of market asymmetry and large
differences in the market strength of the participants in the food chain. In accordance with
neoclassical economics, a method to reduce the lack of market balance between agricultural
producers and other market participants is horizontal integration which involves common activities
in the form of agricultural producer groups (Lemanowicz M., 2017). Establishing producer groups is
also justified in new institutional economics, in particular in terms of transaction cost optimization.
In the theory of transaction costs, the fundamental research unit is a contract, and contracts
concluded by groups are always accompanied by various costs, which can be included among
transaction costs (Coase R.H., 1993; Williamson O.E, 1998). They are costs incurred at the stage
of seeking an opportunity to conclude a contract, seeking partners, entering into a contract, its
execution and potential costs of problem solving after entering into a contract (Hardt L., 2009;
Gorynia M., Mroczek K., 2013).

As mentioned before, despite the fact that the act on agricultural producer groups was adopted
in 2000, a clear increase in the interest in creating agricultural producer groups could be observed

from the moment Poland joined the European Union (2004), and even more so from the moment
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financial aid for such entities was commenced. In 2001, eight agricultural producer groups were
registered in Poland; while in 2004, there were 94, and in January 2018 - 970 entities.

Development of agricultural producer groups between 2001 and 2018 is presented in Figure 1.
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Source: the author’s own study based on data from the Agency for Restructuring and Modernisation of Agriculture.
Register of agricultural producer groups, www.arimr.gov.pl

Fig. 1. The number of agricultural producer groups in Poland in the years 2001-2018

Most agricultural producer groups function in product categories, such as: live pigs and pork,
cereal grains and live poultry. The number of agricultural producer groups has been decreasing
since 2015, which is caused by an amendment of the act on agricultural producer groups (...) of 11
September 2015 (Journal of Laws 2015, item 1888) entering into force. Not all groups functioning
on the market filed applications for recognition and approval of a business plan within the required
timeframe, and therefore were removed from the register of agricultural producer groups.

Thanks to acting as a group, farmers can win a lot of benefits, which would be either very
difficult or even impossible in case of dispersed individual actions. Among basic benefits that
farmers can obtain from horizontal integration, we can list a stronger competitive position of
farmers in the market, improvement of economic efficiency of agri-production, better opportunities
to create a base for storage, trade and processing, all due to joining capital, conclusion of
favourable contracts and distribution of risk to all group members. It can also help to implement
and develop marketing orientation of producers in the market (Adamowicz M., Lemanowicz M.,
2004; Krzyzanowska K., 2016). Malchar-Michalska also underlines the significant role of producer

groups in the vertical coordination of transactions in agriculture (Malchar-Michalska, 2018).

Principles for granting financial aid to groups within the Rural Development
Programme

A significant factor for the development of group activity in Polish agriculture is financial support
for such entities, which is granted within the Rural Development Programme. The Rural
Development Programme is an instrument to execute the European Union policy in terms of
development of rural areas in Poland. The document specifies objectives, priorities and principles
concerning activities with an expected budget for their implementation. Based on this, specific
activities related to social and economic development of rural areas are supported financially.
Currently, Poland is within the 2014-2020 programming period, and before financial aid was
granted - within the RDP 2004-2006 and RDP 2007-2013. While the principles to provide financial
support to agricultural producer groups between 2006 and 2006 and between 2007 and 2013 were
similar, then since 2014 significant changes were introduced in the conditions in providing financial
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aid. Between 2004 and 2006, 25.4 million EUR was provided for financial aid to agricultural
producer groups; the budget for 2007-2013 was 554 million EUR (Krzyzanowska K., Trajer M.,
2011). Within the RDP 2014-2020 financial plan, an amount of nearly 403 million EUR (including
approx. 110 million EUR for commitments related to payments under measure 142 "Agricultural
producer groups" RDP 2007-2013) was provided for support of agricultural producer groups
(www.armir.gov.pl).

As mentioned before, principles to grant financial aid to groups within the Rural Development
Programme in 2004-2006 and 2007-2013 were similar. Financial aid was granted as lump sum aid
in the form of annual instalments over the first five years counted from the date of entering an
agricultural producer group into the register. Financial aid was calculated based on the annual net
value of income from the sale of products produced by farms being members of the group and it
was in subsequent years respectively:

e 5%,5%,4 %, 3% and 2 % of the sold production value, if it did not exceed 1 million EUR, or
e 25%, 25%, 2%, 1.5% and 1.5% of the sold production value which exceeded

1 million EUR.

The amount of financial aid in a given year could not exceed: in the first and second year -
100.000 EUR, in the third year - 80.000 EUR, in the fourth year — 60.000 EUR and in the fifth year
- 50.000 EUR. When it comes to the principles to grant financial aid to agricultural producer groups
within the RDP 2014-2020, it should be underlined that financial aid was aimed only at new
agricultural producer groups, consisting of natural persons only, and which were approved not
earlier than on 1 January 2014. Moreover, the following producer groups were excluded from
receiving financial aid: live poultry, poultry meat (fresh and chilled) and fruits and vegetables.

Financial aid is executed in the form of annual payments in the 5-year period and it is: in the
first year - 10 %, in the second year - 8 %, in the third year - 6 %, in the fourth year - 5 %, in
the fifth year - 4 % of net income of the group from the sale of products produced by agricultural
farms being its members. The aid limit is 100.000 EUR for each year of the 5-year support period.
Table 1 presents the amount of financial aid paid to agricultural producer groups within the Rural
Development Programme 2004-2006, 2007-2013, 2014-2020.

Table 1
Financial aid paid to agricultural producer groups within RDP 2004-2006,
RDP 2007-2013, RDP 2014-2010 (payments as of 30.09.2017)

Specification RDP 2004-2006 | RDP 2007-2013 | RDP 2014-2020
Amount of paid financial aid in PLN 74.154.436.18 914.726.584.07 4.511.960.83

Amount of paid financial aid in EUR¥* 17.868.538.83 220.416.044.30 1.087.219.47

*according to approximate exchange rate 1 EUR=4.15 PLN
Source: data obtained from the Agency for Restructuring and Modernization of Agriculture on the basis of the
author's application

When it comes to financial aid granted to agricultural producer groups because of the product,
for which they were established, the highest financial aid was received by groups created in the
following categories: live poultry, meat or edible poultry offal — approx. 76.289.943 EUR; live pigs,
piglets, weaners, pork - approx. 52.047.488 EUR; cereal grains and oilseeds - approx.
40.817.914 EUR. Table 2 presents the amount of financial aid paid to groups divided into product
categories for which groups were created. The amounts provided concern support given within the
RDP 2004-2006 and RDP 2007-2013.
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Table 2

Financial aid paid to agricultural producer groups within RDP 2004-2006,
RDP 2007-2013, divided into product categories (as of 30.09.2017)

Financial aid amount Financial aid amount
Product category RDP 2007-2013 RDP 2004-2006

PLN EUR* PLN EUR*
(';if‘f’aelp“'t"y' meat, poultry 309.714.114.50 74.629.907.10 6.889.148.35 1.660.035.75
Pigs, piglets, pork 194.795.444.18 46.938.661.22 | 23.512.917.28 5.665.763.20
Cereal grains and oilseeds 155.905.153.12 37.567.506.77 13.489.90.43 3.250.407.33
Cow milk 80.036.366.46 19.285.871.43 8.998.663.70 2.168.352.70
Cereal grains 63.680.047,47 15.344.589.75 6.117.950.81 1.474.205.01
Oilseeds 43.897.817.01 10.577.787.23 4.689.211.09 1.129.930.38
Birds’ eggs 17.270.489.88 4.161.563.83 3.218.422.12 775.523.40
Potatoes 13.108.385.69 3.158.647.15 1.472.259.21 354.761.26
Sugar beets 11.045.974.46 2.661.680.59 851.377.80 205.151.28
Cattle, beef 10.659.887.10 2.568.647.49 663.478.87 159.874.43
Other 14.612.904.17 3.521.181.73 4.251.816.52 1.024.534.10
Total 914.726.584.07 | 220.416.044.30 | 74.154.436.18 | 17.868.538.83

* according to approximate exchange rate 1 EUR=4.15 PLN
Source: data obtained from the Agency for Restructuring and Modernization of Agriculture on the basis of the
author's application

Financial aid received by agricultural producer groups within the RDP 2014-2020 up until 30
September 2017 is not significant; however, it should be mentioned that in Q3 of 2017 only the
second call for funding applications was made and the data presented in table 1 includes only the
first tranche of payments. The sum of the points obtained for the group based on various criteria
decides about the order of granting aid within action 9 "Creating producer groups and producer
organizations" (RDP 2014-2020). It should be mentioned that the preferred legal form is a
cooperative for which the largest number of points can be obtained as well as organizing a group in
terms of selected products, such as e.g. organic farming products, live pigs, piglets, weaners, pork
or live cattle, beef, sheep, live goats, slaughter animals or farmed animals, sheep wool, sheep or
goat meat, sheep or goat skins, natural honey or other bee products, plants cultivated for energy
purposes as well as hop cones. Furthermore, a factor affecting the ranking position is the number
of group members. If a group consists of at least 10 members - a larger number of points is given,
and for each subsequent group member - additional points are given. It is an important criterion
which may encourage the creation of larger entities than the required minimum five members. The
evaluation criteria also include investments planned by a given group in their business plan. If
investments contributing to implementation of cross-cutting purposes of RDP 2014-2020, i.e.
1) increasing innovation - by introducing new production, process or technology rules, different
from those currently in use and 2) counteracting climate change or environmental protection - by
using machines, devices, equipment or technology, limiting adverse impact on the natural
environment, or solutions limiting the use of resources, in particular water or energy, are planned,
then such investments also receive a higher number of points. However, it should be remembered
that financial aid within the RDP 2014-2020 is aimed only at new producer groups or organizations,
i.e. groups or organizations which were approved not earlier than on 1 January 2014. Introduction
of such a requirement significantly limited access to financial aid for groups which are already
functioning on the market. To sum up, it should be underlined that having the status of an

approved agricultural producer group and an approved business plan constitutes a necessary
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condition to be able to apply for financial aid within action 9 “Creating producer groups and
producer organizations”. Approval of an agricultural producer group and a business plan takes
place by means of an administrative decision upon request of the concerned group.

Referring to the presented amounts of financial aid grated to agricultural producer groups, it
should be clearly underlined that thanks to such aid agricultural producer groups received nearly
240 million EUR up until 30.09.2017 to support the process of their creation and development. It
should be mentioned that execution of action 9 within RDP 2014-2020 is going to take several
more years; therefore, the amount of financial aid granted to agricultural producer groups will be

even higher.

Conclusions

1) Agricultural producer groups and producer organizations play a very important role in
development of Polish agriculture.

2) Group activity in agriculture has a very long tradition, previously known as cooperatives.
However, development of Polish cooperatives was hampered by political changes started in
1989.

3) Currently we can observe the rebirth of group farmers' activities according to new principles
based on new legal acts. A significant element which accelerated the process of farmers
organizing themselves into groups was financial support for agricultural producer groups.

4) The Rural Development Programme is an important financial instrument supporting the
development of group activities in agriculture.

5) Thanks to the programme, agricultural producer groups received approx. 240 million EUR of
financial support (payments up until 30.09.2017 were taken into account).

6) Principles to grant financial aid within the Rural Development Programme 2014-2020 have been
changed significantly, limiting access to financial aid only to new groups (approved not earlier
than 1 January 2014).

7) It was decided that the legal form which received the largest number of points when applying
for financial aid is a cooperative. At the same time, it is underlined that larger entities,
consisting of more than 10 members, should be established, which will ensure a higher ranking
position.

8) Limiting access to funding and introduction of new legal regulations related to the approval of
groups caused a decrease in the number of registered groups.
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THE KEY ROLE OF INTERNAL FINANCING AMONG ENTERPRISES FROM FOOD
INDUSTRY - CASE OF POLAND, LATVIA AND LITHUANIA
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Abstract. The aim of the paper was to identify the internal financing role in case of investment expenditures
coverage role. The research sample is constituted from the food industry listed Polish, Latvian and Lithuanian
companies. The investigated sample has 348 observations. The research horizon covers the period 2004 to
2016. Food industry due to the high operational risk connected with product price volatility often maintain the
conservative strategy of financing. The role of internal capital was varied across studied countries sample. The
highest importance in case of financing the investment by internal capital was recorded in Lithuania where
the half of those funds were intended for investment in fixed assets issue. In case of economic downturn, the
higher share of internal financing was left for the liquidity hedge and the lower investment expenditures were
carried. The carried study confirmed the strong manager's preference in term of internal financing sources in

case of growth strategy.

Key words: internal financing, food industry, Poland, Latvia, Lithuania, stock exchange.
JEL code: Q13, Q14

Introduction

The optimal structure of capital is a compromise between profit and risk acceptance level, which
influence the level of debt or demand for external financing. The financing strategy, which aims to
minimize the involvement of foreign capital and thus reduce the financial risk, is demonstrating a
conservative approach of managers to capital structure decisions. It is reflected by limiting the
share of foreign capital share in the capital structure and expansion of the demand for internal
financing. A high level of internal financing in a company may lead to a conservative financing
strategy and determine the growth rate based mostly on operational efficiency.

Internal financing is one of the results of efficient operating activities of a firm, not its activity
on the financial market. The internal sources of financing are defined as the resources of the owner
or shareholders of enterprises invested at the time of setting up the business and later reinvested.
Thus, the internally generated funds become the primary source of funds that support the increase
of the scale and scope of operating activities. Internal financing could be also identified as available
cash balance, which may be related to the accumulated savings in the enterprise. Another
approach divides internal funding into funds acquired through asset conversion or through capital
formation and indicated their impact on working capital (Madra-Sawicka, 2016). Internal financing
is often synonymous with the concept of self-financing and means the process of financing from
retained earnings, long-term provision, depreciation and from the transformation of possessed
assets. The most often used definition of internal financing (also called cash flow) consists of
retained earnings and amortization. Therefore, the decision of managers depending on the adopted
depreciation methods will condition the internal sources availability in a given period (Circiumaru,
Dracea and Stanciu, 2011). As a rule, the amortization capital should be accumulated for the future
reconstruction of the fixed assets. However, actual and economic consumption often does not
coincide with the period of redemption of the asset book value (Kamoto, 2014). This decision could
be diversified across investigated financial markets due to different accounting and tax rules.

The components of internal financing have an impact on the level of the financial result. In
profitable enterprises, managers prefer financing through retained earnings, that is why it is
expected that relationship between profitability and debt engagement is negative, as evidenced in
many studies (Myers and Majluf, 1984; Shun-Yu Chen, 2011). Highly profitable companies will
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reduce external financing due to the ability to cover internal capital needs (Barton, Hill and
Sundaram, 1989; Abor, 2007; Bannier and Zahn, 2012). Internal financing among such companies
may be used to finance investments and support faster growth (Bottazzi, Secchi and Tamagni,
2014). It confirmed the discussion of Carpenter and Petersen that the external capital is typically
more expensive than internal financing (Carpenter and Petersen, 2002). On the other hand, the
increased involvement of internal financing contributes to the higher cost of capital, due to the
lower efficiency of equity capital engagement.

The excessive preference for internal financing sources may lead to a reduction of the
company's growth potential when company noticed a low level of profitability. Lack of
diversification of financing sources contributes to the relaxation of investment discipline and
strengthens preference to self-sufficiency among managers. Therefore, a high share of internal
capital may indicate a greater importance of the company's financial security than the level of
profitability. Nevertheless, the inefficient use of internal financing may necessitate the need to
increase the involvement of foreign capital (Frielinghaus, Mostert and Firer, 2005).

During the investments process, one of the most important problems is the selection of the
capital sources. Determinants that influence the level of internal financing are related to the
company's investment cycle, the adopted financing strategy, the level of operating profitability,
legal form, financial situation and access to alternative external financing. According to the
hierarchy theory when achieved profits are greater than investment needs, managers will pay off
liabilities first, and the remaining surpluses invested in liquid, short-term securities (Franc-
Dabrowska, 2006; Bhama, Jain and Yadav, 2015). As a result, internal financing allows to reduce
the financial risk, but the available funds may be sufficient for only replacement investments in
fixed assets with limited possibility to access the path faster growth. Managers that undertake new
investments prefer to finance or co-finance them with funds from retained profits mostly due to the
lack of information asymmetry problems (Frank and Goyal, 2003). Accumulated financial capital in
the company, in order to fund the resources for development, could reduce this problem
temporarily. The asymmetric information problems are the main reasons that explain companies’
reliance on internal funds, but they are less severe in case of listed firms (Requejo, 2016).
However, the internal and external funds are not perfect substitutes because of transaction costs,
tax advantages, agency problems or costs of financial distress (Rahaman, 2011) and internal
financing could be unavailable for those firm that characterized with low profitability.

The strong preference of internal capital usage for investments financing do not support striving
for an optimal capital structure (Lopez-Gutierrez, Sanfilippo-Azofra and Torre-Olmo, 2015).
However, the capital investments of firms’ largely depend on internal sources of financing and the
ability of companies to internally generate funds for investments (Pavlovic, Bukvic and Gajic,
2016). The determinant of high importance for managers in case of increasing capital expenditures
is to preserve the financial flexibility that influences the structure of capital relation in the
enterprise. However, the strong preference to maintain the financial surplus result in the reduction
of high-value investment expenditures (Bhama, Jain and Yadav, 2015).

The study uses a firm-level panel data set of all publicly traded firms from the food industry on
emerging market. The data were collected from consolidated and individual financial statements
expressed in min of U.S. dollars. Data were retrieved from two sources. The primary source was
the Emis Intelligence database. Additional items have been collected from Datastream. The

investigated period covers 2004-2016. The database has 348 observations of companies from 3
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countries such as Poland (16 companies), Latvia (5 companies) and Lithuania (6 companies). The
lowest number of units in the sample represent period 2004-2006 - 26 companies, the remaining
period of research is represented by 27 companies.

The research aim is to examine the determinants and level of accessible internal financing for
investment among enterprises in Poland, Latvia, and Lithuania.

The research hypothesis is as follows:

H1: The level of internal financing determines the investment expenditures among food industry
companies listed on the stock exchange.

H2: Companies from Poland, Latvia, and Lithuania varied with the internal financing agreement
in investments expenditures.

Specific research tasks in the study covers:

e Identification of companies’ financial situation in aspect of capital demand,
e Investigation of the internal financing role in the investment process.

In the research different methods were applied. In the theoretical part of the paper, the
descriptive method was applied for the introduction. The research part covers the descriptive
statistics for investigated variables which play the crucial role in internal financing assessment. The
nonparametric Spearman correlation was used to assess the strength and significance of the
relation between investigated ratios. The last part of the study covers variation analyses carried
out by using the ANOVA Kruskal-Wallis test and the multiple comparisons test. The rank Kruskal-
Wallis test ranked together all observations, and the sum of the ranks obtained for each sample
separately (Kruskal and Wallis, 1952).

The novelty of the study is a contribution to the existing literature by identifying key
determinants of internal financing level used for fixed assets investment coverage in emerging

Europe listed companies from the food sector.

Research results and discussion
1. Food industry characteristics

The food sector is one of the most significant sectors of the European economy (Dimara
et al., 2008). The role of the food industry is decreasing while the economy develops, but in case
of emerging economies, the role of the food industry is much more expressed (Lakner and Popp,
2014). The food sector indirectly affects other domestic sectors included in the value-added chain
of the food industry (Buturac, Lovrincevic and Mikulic, 2017).

The food sector companies can apply for dedicated subsidies from EU funds that require own
contribution (Ratajczak, 2008) that could consist of internal sources of financing, previously
accumulated. A higher level of uncertainty regarding the company's environment determines the
shift from the operational investment towards financial investments (Sauner-Leroy, 2004). The
level and structure of the capital sources are highly differentiated depending on specific
characteristics of activity conducted by the food industry companies listed on the stock exchange
(Wasilewski and Zabolotnyy, 2012). Thus, the internal accumulated sources will play a key role in

the food industry, especially in case of investments decision and downturn situation on the market.

2. Financial situation of research firms
Table 1 presents the financial values and ratios of firms in panel sample and in-country division.
The relevant figures clearly indicate that the usage of debt is quite diverse among investigated

sector across countries. The average amount of debt ratio in full panel amounts 25.8 %, while the
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median level of this ratio was 22.5 %. The highest level of the debt was noticed in Lithuanian
companies (30.1 %), while the lowest in Latvian (17.5 %). The external financing was a more
crucial source of financing for Lithuanian companies, especially that they noticed the highest share
of long-term debt in total debt ratio (LTD %), that amounts 65.8 %. The profitability ratios in
research period were quite varied when it comes to average values comparison (minus values for
Polish companies - net loss), thus the median level was further discussed. The highest median
level of ROA (return on assets) was noticed in Latvian companies (5.7 %), while the lowest in
Polish firms (3.9 %). The median level of ROE ratio (return on equity) was the highest in case of
Lithuanian companies (9.8 %), while the lowest level ratio was noticed among Polish companies
(7.5 %). In case of ROS ratio (return on sale), the highest level of this ratio noticed in Latvian
sample of firms, which amounts on average 5.4 %, while the median value was twice higher
(10.0 %). It supports the conclusion that the highest possibility of generating the internal financing
in the research period was achieved by Latvian food industry companies.

The current liquidity ratio in full panel amounts 3.9 %, with the median level of 1.5 %. The
highest current ratio level was the characteristic feature of companies from Latvia, where average
amounts 4.9 %, and median 2.4 %. When it comes to the assessment of this level the value that is
over 1.5 could be asses as excess liquidity, but it explains the hedge form operating liabilities. The
presented total assets value (TA) and working capital (WC) was used for comparison reason to
express the scale of conducted firms' activity. The total average assets value of Polish companies
amounts 144.7 min USD, while the median was twice lower (77.5 min USD). The lowest level of
this value noticed Latvian companies, that averaged was 33.8 min USD and the median level of
6.4 min USD. However, the lowest value of working capital was among Polish companies
(5.0 min USD in average), while the highest in case of Latvian companies. It expresses the
conservative manager's attitude to the risk, with the lowest level of all assets was related to the
highest level of working capital in Latvian companies.

Table 2 contains descriptive statistics for the full panel and for the subsamples of firms divided
into the country stock exchange. The average amount of internal financing to total assets (SF/TA)
self-financing measure) for the full panel recorded average level of -0.5 %, and the median was
8.1 %. The Lithuanian companies noticed the highest average and median value of this ratio
(amounts respectively 9.9 % and 11.8 %), while the lowest was among Polish firms (-6.5 %,
7.2 %). The Polish companies recorded greater diversity in the distribution of this variable.

In case of Lithuanian companies, the highest share of internal financing to total assets was
translated into a higher value of investments expenditure on fixed assets that companies invest
during the research period. The relation of this investment to total assets (INV/TA) for these
companies recorded average level of 7.1 % and for the median 6.5 %. The interesting in the Polish
case was that companies noticed a deficit of internal financing in research period. However, they
managed to introduce investments on the average level of 6.4 % compared to total assets value
(4.4 % for median). It supports the conclusion that investments were more often co-financing with
external debt or with capital gained from the market. The comparison of the share of investments
to self-financing level with the internal financing ratio to total assets it could be concluded that
companies from Latvia and Lithuania noticed higher levels of self-financing ratio. It evidenced that
the most of the investments in fixed assets in these two countries were supported by a large
amount of internal financing. This situation did not appear in case of Polish companies where lack

of the most accessible internal financing did not influence on resisting from investment
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expenditures. However, among Polish companies, this situation was quite diverse, thus the median
level of internal financing to total assets was higher than an investment to total assets ratio.

Table 1
Descriptive statistics of the total assets, working capital values and financial
ratios for listed firms in 2004-2016, according to country division

N - valid observations ‘ Mean ‘ Standard deviation | Perc. 10 | Median | Perc. 90

Latvia
Debt ratio ( %) 65 17.5 17.0 0.0 16.2 40.4
LTD ( %) 41 65.8 25.3 30.1 72.9 95.3
ROA ( %) 65 3.1 12.6 -8.6 5.7 12.3
ROE ( %) 65 36.6 301.7 -14.7 8.7 17.0
ROS ( %) 65 5.4 18.9 -10.4 10.0 19.4
Liquidity 65 4.9 4.4 1.2 2.4 11.3
TA (min USD) 65 33.8 57.5 1.7 6.4 152.7
WC (min USD) 65 6.9 12.8 0.6 1.3 35.6
Lithuania

Debt ratio ( %) 78 30.6 15.2 11.0 33.0 51.2
LTD ( %) 77 46.6 31.9 0.0 53.3 83.6
ROA ( %) 78 3.4 6.1 -5.3 4.9 9.7

ROE ( %) 78 4.6 18.5 -18.4 9.8 19.7
ROS ( %) 78 3.0 4.6 -3.8 4.2 7.5

Liquidity 78 1.5 0.8 0.6 1.3 2.7

TA (min USD) 78 73.7 51.3 15.4 67.3 149.7
WC (min USD) 78 12.5 19.6 -4.6 4.2 40.1

Poland

Debt ratio ( %) 205 26.5 81.0 0.3 21.4 38.4
LTD ( %) 189 37.2 30.3 0.0 37.2 77.8
ROA ( %) 205 -10.8 104.2 -16.7 3.9 14.0
ROE ( %) 205 -25.5 265.6 -29.8 7.5 29.0
ROS ( %) 197 -39.9 253.7 -7.0 4.5 13.3
Liquidity 205 4.5 22.5 0.9 1.4 3.1

TA (mIn USD) 205 144.7 194.4 7.3 77.5 374.5
WC (min USD) 205 5.0 46.0 -6.5 6.0 34.1

Total sample

Debt ratio ( %) 348 25.8 63.1 0.0 22.5 41.6
LTD ( %) 307 43.4 31.5 0.0 44.0 83.8
ROA ( %) 348 -5.0 80.4 -10.5 4.4 13.1
ROE ( %) 348 -7.2 242.7 -22.7 8.3 23.9
ROS ( %) 340 -21.4 194.3 -5.8 4.8 13.9
Liquidity 348 3.9 17.4 0.8 1.5 5.0

TA (mIn USD) 348 108.1 159.7 2.3 53.3 253.9
WC (min USD) 348 7.0 37.0 -4.2 3.5 35.2

Source: author’s calculations based on Emis Intelligence and Datastream
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Table 2
Descriptive statistics of the internal financing and investments expenditures
ratios for listed firms in 2004-2016, according to country division

N - valid observations ‘ Mean ‘ Standard deviation | Perc. 10 | Median | Perc. 90

Latvia

SF/TA ( %) 65 6.0 12.9 -7.2 8.1 16.2

INV/TA ( %) 65 4.4 6.6 0.3 1.8 10.2

INV/SF 65 0.4 1.2 0.0 0.2 0.8

Lithuania

SF/TA ( %) 78 9.9 7.9 -3.8 11.8 18.3

INV/TA ( %) 78 7.1 5.6 0.9 6.5 12.3

INV/SF 78 0.8 1.6 0.0 0.5 1.4
Poland

SF/TA ( %) 204 -6.5 104.6 -11.5 7.2 19.7

INV/TA ( %) 191 6.4 6.7 1.1 4.4 12.6

INV/SF 204 0.6 2.2 0.0 0.4 1.5

Total sample

SF/TA ( %) 347 -0.5 80.7 -5.6 8.1 18.3

INV/TA ( %) 334 6.2 6.5 0.6 4.3 12.4

INV/SF 347 0.6 1.9 0.0 0.4 1.4

Source: author’s calculations based on Emis Intelligence and Datastream
The ratios from table 2 for Latvia sample shows that median value of the investment to total

assets was relatively low and amount 1.8 % while the self-financing sources noticed the level of
8.1 %. This could be concluded by the last ratio that presents the investment value to internal
financing level (INV/SF). The lower ratio value than 1.0 than it could be stated the higher usage of
internal financing is covering the investment expenses. In case of median values, this ratio was the
lowest in Latvian companies (0.2) which could be explained by prudent approach for external
capital usage. The Lithuanian companies recorded the highest debt ratio and the ratio of internal
financing to assets. The surplus of internal capital is not distributed for investment purposed but it
is used for building the financial security of the company. This strategy did not really strictly affect
the profitability level of this companies, thus the median-value of ROA, ROE, and ROS was the
highest among Lithuanian research countries.
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Source: author’s calculations based on Emis Intelligence and Datastream
Fig. 1. Relation of investment expenditures on fixed assets to self-financing value
in 2004-2016
The Fig. 1 shows the importance of internal financing change in research period. The lowest
level of investments to self-financing was noticed in 2008-2009 when the consequences of global
financial crisis influence the emerging economies financial markets. During this period the
investment expenditures on fixed assets amounts near 20-22 % of all accessible in current year

internal financing sources (0.20-0.22). It supports the statement that in case of economic

1Corresponding author. E-mail address: magdalena_madra@sggw.pl 143



Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 138-145
DOI 10.22616/ESRD.2018.129

downturn, the higher share of internal financing was left for the liquidity hedge and the smaller

investment expenditures were incurred. The highest level of internal financing to investment

expenditures value was noticed in 2012 (0.56).

Table 3
Correlation matrix
SF/TA 1.0000
INV/TA 0.3146%* 1.0000
INV/SF 0.2086* 0.6630%* 1.0000
TA 0.2217* 0.0981 0.1986* 1.0000
LTD 0.0058 0.1845%* 0.2444%* 0.4339* 1.0000
DEBT 0.0174 0.0613 0.1863* 0.7866* 0.7197%* 1.0000
WC 0.1880* -0.0655 0.0811 0.3517* -0.0805 0.0613 1.0000
ROS 0.6730* 0.1996* 0.1742%* 0.0821 -0.0538 -0.0766 0.1279* 1.0000
SF/TA INV/TA INV/SF TA LTD DEBT wcC ROS

*p-value<0,05
Source: author’s calculations based on Emis Intelligence and Datastream

The summary statistics of internal financing and investment ratio variable as well as the basics
values and ratios for firms’ financial conditions was present in a correlation matrix for the 2004-
2016 period (table 3). It can be seen that most cross-correlation are fairly small. The highest and
significant correlation index was noticed between internal financing to total assets ratio and return
on sale (ROS) (0.6730). The lower ROS level due to rising raw materials and labour costs or due to
increasing competition, effects on the firms' ability to generate internal funds. It also confirmed
that operational activity of food industry companies generates the highest amount of internal
sources. It is a consequence of a relatively low debt level in case of listed companies in the
research industry. The correction index of long-term debt share and debt ratio amounts (0.7197).
The significance of these capital structure factors can provide useful hints to the drivers of the
observed relation between the debt relation, thus if the debt growth it was a result of higher long-
term debt engagement. The cross-correlation between internal financing ratio and investments
ratio express that the decision to carry out the investment depends on the internal sources of
financing obtained from each assets unit (0.3146). Also, the growth of working capital presents the
scale of support the availability of internal financing in firms but is mostly connected with a higher
scale of companies’ activity.

The Kruskal-Wallis test was conducted on the country differences. It was found to be significant
at greater than the 0.01 level in case of three tested variables: SF/TA, INV/TA, and INV/SF. Thus,
there appears to be a very definite relationship between country food sector analyses in case of
internal financing source and investment expenditures level. The obtained difference in that range
could be a result of a different size of this company listed on the capital market in case of
investigated sample. Table 4 shows the results of this analysis. The significant differences among
all countries were noticed in case of INV/TA ratio, while the SF/TA was significantly differing

between Polish and Latvian companies.
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Table 4
ANOVA Kruskal-Wallis test and the multiple comparisons test results,
differences between countries

p- .
Kruskala-Wallisa value Median test Th_e resul|tJ of the n1“uI5|pIe
test for H Chir2 comparisons (based on “z” test and
p-value)
test
SF/TA H(2,N = 347) 0.0089 10.7109, df = 2 Statistical important difference between
( %) = 9.4418 ’ p = 0.0047 Latvia and Poland
INV/TA H (2, N = 334) 00000 13.3138, df = 2 Significant differences among all
( %) =20.8773 p = 0.0013 countries
Only insignificant differences between
H (2, N = 347) 12.1646, df = 2 LT and PL, the remaining countries were
INV/SF =10.1344 0,0063 p = 0.0023 characterized by significant
diversification

Source: author’s calculations based on Emis Intelligence and Datastream

Conclusions, proposals, recommendations

1)

2)

3)

4)

The analysis’ results confirmed the importance of internal financing, as it is the most accessible
source for firms’ investments expenditures. The high preference of internal financing was also
confirmed by the low-level of external debt engagement. It supports the theory of managers’
capital preferences defined by pecking order theory.

The internal sources measures were diverse between countries group. The lowest level of
internal financing was in case of Polish companies while the highest in case of Lithuanian firms.
The difference in that filed was shaped by the level of firms’ profitability and conservative
approach to keep the reserve of internal financing sources that could reduce the level of risk.
The Lithuanian firms could follow the pattern of a support of faster growth financed mainly by
internal capital. It was possible in case of the high profitability, which supports research results
of Bottazai, Secchi, and Tamagni (2014). However, these firms noticed also the highest level of
long-term debt, which co-financed the investments in fixed assets compared to other countries
groups. Research result support Pavlovic, Bukvic, and Gajic statement that capital investments
of firms largely depend on internal sources of financing (2016); however; they need especially
in case of listed firms other supplement external sources of capital. The study results confirm
the first and second hypothesis.

Study contribution builds on a set of contributions to international study for emerging markets,
which have tried to evaluate the actual nature of the internal financing determinants among
food sector companies. The internal financing measures were proposed by the Author.

The empirical examination in this study is limited to few independent variables. The next step of
study should base on econometric panel model which will include the main determinants of the
internal financing. The further study could include a separate period of global economic crisis
when companies decrease sharply the investment expenditures and accumulate the internal
capital without investing it. The limitation of a study is not discussed dividend policy of research
companies. Thus, companies in emerging market pay dividend rarely, but if the company pay

it's often irregularly.

Bibliography

1.

2.

Abor, J. (2007). Debt Policy and Performance of SMEs, The Journal of Risk Finance, 8(4), pp. 364-379. doi:
10.1108/15265940710777315.

Bannier, C. E., Zahn, S. (2012). Are SMEs large firms in miniature? Evidence from the growth of German
SMEs, International Journal of Entrepreneurship and Small Business, 17(2), p. 220. doi:
10.1504/1JESB.2012.048848.

1Corresponding author. E-mail address: magdalena_madra@sggw.pl 145



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 138-145
DOI 10.22616/ESRD.2018.129

Barton, S. L., Hill, N. C., Sundaram, S. (1989). An empirical test of stakeholder theory predictions of capital
structure, Financial Management, 18(1), pp. 36-44.

Bhama, V., Jain, P. K., Yadav, S. S. (2015). Does firms’ pecking order vary during large deficits and
surpluses? An empirical study on Emerging Economies, Procedia Economics and Finance, 30(15), pp. 155-
163. doi: 10.1016/S2212-5671(15)01279-4.

Bottazzi, G., Secchi, A., Tamagni, F. (2014). Financial constraints and firm dynamics, Small Business
Economics, 42(1), pp. 99-116. doi: 10.1007/s11187-012-9465-5.

Buturac, G., Lovrincevi¢, Z., Mikulic, D. (2017). International competitiveness and restructuring of the
Croatian food industry, Acta Oeconomica, 67(3), pp. 435-462. doi: 10.1556/032.2017.67.3.7.

. Carpenter, R. E., Petersen, B. C. (2002). Is the growth of small firms constrained by internal finance?,

Review of Economics and Statistics, 84(2), pp. 298-309. doi: 10.1162/003465302317411541.

Circiumaru, D., Dracea, R., Stanciu, C. V. (2011). Self-financing capacity Analysis of Romanian Companies.
Case Study: the Automotive Industry, Young Economists Journal/Revista Tinerilor Economisti, 9(17),
pp. 24-32.

Dimara, E., Skuras, D., Tsekouras, K., Tzelepis, D. (2008). Productive efficiency and firm exit in the food
sector, Food Policy, 33(2), pp. 185-196. doi: 10.1016/j.foodpol.2007.08.003.

Franc-Dabrowska, J. (2006). Does dividend policy follow the capital structure theory?, Managing Global
Transitions, 7(4), pp. 367-382.

Frank, M. Z., Goyal, V. K. (2003). Testing the pecking order theory of capital structure, Journal of Financial
Economics, 67(2), pp. 217-248. doi: 10.1016/S0304-405X(02)00252-0.

Frielinghaus, A., Mostert, B., Firer, C. (2005). Capital structure and the firm’s life stage, South African
Journal of Business Management, 36(4), pp. 9-18.

Kamoto, S. (2014). Impacts of internal financing on investment decisions by optimistic and overconfident
managers, European Financial Management, 20(1), pp. 107-125. doi: 10.1111/j.1468-036X.2011.00624.x.

Kruskal, W. H., Wallis, W. A. (1952). Use of Ranks in One-Criterion Variance Analysis, Journal of the
American Statistical Association, 47(260), pp. 583-621. doi: 10.1080/01621459.1952.10483441.

Lakner, Z., Popp, J. (2014). Place and role of food industry in modern economies, Acta Alimentaria, 43(1),
pp. 85-92. doi: 10.1556/AAlim.43.2014.Suppl.13.

Lopez-Gutierrez, C., Sanfilippo-Azofra, S.,Torre-Olmo, B. (2015). Investment decisions of companies in
financial distress, BRQ Business Research Quarterly, 18(3), pp. 174-187. doi: 10.1016/j.brq.2014.09.001.

Madra-Sawicka, M. (2016). Self-financing in Agriculture Enterprises Performance., Zeszyty Naukowe
Uniwersytetu Szczecinskiego Finanse Rynki Finansowe Ubezpieczenia, 4(4), pp. 425-435. doi:
10.18276/frfu.2016.4.82/1-36.

Myers, S. C. and Majluf, N. S. (1984). Corporate financing and investment decisions when firms have
information that investors do not have, Journal of Financial Economics, 13(2), pp. 187-221. doi:
10.1016/0304-405X(84)90023-0.

Pavlovic, R. Z., Bukvic, R. M., Gajic, A. M. (2016). Internal Sources of Financing Companies on the Basis of
Static and Dynamic Indicators: Comparative Analysis, Procedia - Social and Behavioral Sciences, 221,
pp. 270-277. doi: 10.1016/j.sbspro.2016.05.115.

Rahaman, M. M. (2011). Access to financing and firm growth, Journal of Banking and Finance, 35(3),
pp. 709-723. doi: 10.1016/j.jbankfin.2010.09.005.

Ratajczak, M. (2008). Wykorzystanie srodkéow z funduszy Unii Europejskiej w dzialalno$ci malych oraz
srednich przedsiebiorstw wiejskich z Warmii i Mazur (Use of funds from European Union in the activities of
small and medium rural enterprises from Warmia and Mazury), Roczniki Naukowe Stowarzyszenie
Ekonomistow Rolnictwa i Agrobiznesu, 13(1), pp. 313-317.

Requejo, I. (2016). Do private family firms rely on internal finance to grow, Working Paper, pp. 1-47.
Retrived from:
http://www.fmaconferences.org/Lisbon/Papers/Do_private_family_firms_rely_on_internal_finance_to_grow
_Full_paper.pdf

Sauner-Leroy, J.B. (2004). Managers and productive investment decisions: the impact of uncertainty and
risk aversion, Journal of Small Business Management, 42(1), pp. 1-18. doi: 10.1111/j.1540-
627X.2004.00094.x.

Shun-Yu Chen (2011). Capital structure determinants: An empirical study in Taiwan, African Journal of
Business Management, 5(27), pp. 10974-10983. doi: 10.5897/AJBM10.1334.

Wasilewski, M. and Zabolotnyy, S. (2012). Forming of the asset and capital structure of agribusiness
companies in Poland, EKOHOMIKA, 132, pp. 24-28.

1Corresponding author. E-mail address: magdalena_madra@sggw.pl 146



Proceedings of the 2018 International Conference "ECONOMIC SCIENCE FOR RURAL DEVELOPMENT" No 49
Jelgava, LLU ESAF, 9 11 May 2018, pp. 147-153
DOI 10.22616/ESRD.2018.130

YIELD RISK AND THE POTENTIAL FOR INSURANCE IN AGRICULTURE
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Abstract. The introduction of yield insurance schemes for the farmers that would contribute to the
diversification of risk transfer opportunities in the agricultural sector is under the consideration in Estonia. The
paper focuses on agricultural insurance practices that could lead to the solutions for farmers. The aim is to
study possible volume of yield insurance in Estonia. The development of agricultural insurance schemes is
heterogeneous in different EU Member States and the characteristics of specific agricultural insurances for the
crop sector vary from market-based single and combined risk insurances to the policy-type insurances. The
analysis of Estonian data indicate that cereal yields and yield volatility differ across the Estonia regions, and the

potential market volume for crop insurance is low.

Key words: yield insurance, field crops, cereal yield, agro-food sector.
JEL code: Q10, Q18, M48

Introduction

The agro-food sector is subject to many uncertainties. Risk taking is inevitable and thus income
stability and risk balancing are the crucial questions in agriculture. Risk sources influence directly
the income of the agro-food enterprises and have an impact on their long-term economic
performance. The production in agro-food sector is dependent of factors that are uncontrollable by
the farmer, including the agro-climatic conditions, and diseases. Climate change, greater price
volatility for inputs and outputs, international trade restrictions, new food safety standards, and EU
agricultural policy changes have influence on the income of the farms.

Risk management policies in the EU deal with farm income variability. Research by Cordier
(2014) indicates that the respective weight of instruments in the EU policies are 1 % insurance,
39 % safety nets, 60 % income support with direct payments. The proportions of the three types
of instruments contribute to farmers’ risk management strategies. The support to enhance crop
insurance according to Article 37 of the Regulation (EU) n°1305/2013 (rural development
policy) has been implemented by few European countries. The problem is that effective EU
spending for supporting crop insurance is very limited. High systemic risks, high loss expertise
costs and demand of public or subsidized reinsurance limit the development of such instruments
(Cordier, 2014). If the CAP budget for the next financial period will be decreased and the available
financial resources are scarce, the involvement of the private sector can ensure the development of
agro-food sector risk management. There is a discussion in the EU on the role of policy measures
and the development of the corresponding market.

The motivation to estimate the possible volume of yield insurance coverage in Estonia comes
from the fact that the agricultural insurance availability in Estonia is poor. This issue became
especially relevant due to the difficult situation with field crops in 2017, when only approximately
70 % of crops were harvested (SOE, 2018). The introduction of yield and income insurance
schemes for the farmers would contribute to the diversification of risk transfer opportunities in the
agricultural sector.

The present paper focuses on the research question of what is the potential for implementation
of agricultural insurance protection for Estonian farmers. The aim of the present paper is to study
the agricultural insurance practices and to estima