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Foreword

Every year the Faculty of Economics, Latvia University of Agriculture holds the international
scientific conference “Economic Science for Rural Development” and publishes internationally
reviewed papers of scientific researches, which are presented at the conference.

This year researchers from Europe and Asia representing not only the science of economics in
the diversity of its sub-branches have contributed to the conference; they have expanded their
studies engaging colleagues from social and other sciences, thus confirming inter-disciplinary
and multi-dimensional development of the contemporary science. The conference is dedicated
to topical themes of rural development; hence, the research results are published in three
successive volumes (No. 30, 31 and 32). Our first volume of scientific conference proceedings
was published in 2000.

Professors, doctors of science, associate professors, assistant professors, PhD students, and
other researchers from the following higher education, research institutions and enterprises
participate at the International Scientific Conference held on April 25-26, 2013 and present
their results of scientific research:

Latvia University of Agriculture, Latvia

Aleksandras Stulginskis University, Lithuania

BA School of Business and Finance, Latvia

Baltic Psychology and Management University College, Latvia

Banat University of Agricultural Sciences and Veterinary Medicine Timisoara, Romania
Bremen University of Applied Sciences, Germany

Daugavpils University, Latvia

Fulda University of Applied Sciences, Germany

Institute of Agricultural Economics and Information, the Czech Republic
10. Kaunas University of Technology, Lithuania

11. Khyber Pakhtunkhwa Agricultural University, Peshawar, Pakistan

12. Klaipeda University, Lithuania

13. “Latvenergo” JSC, Latvia

14. Latvian Rural Advisory and Training Centre, Latvia

15. Latvian State Institute of Agrarian Economics, Latvia

16. Lithuanian Institute of Agrarian Economics, Lithuania

17. Mykolas Romeris University, Lithuania

18. Pope John Paul II State School of Higher Education in Biala Podlaska, Poland
19. Poznan University of Economics, Poland

20. Poznan University of Life Sciences, Poland

21. Professional Association of Project Managers, Latvia

22. Rezekne Higher Education Institution, Latvia

23. Riga International School of Economics and Business Administration, Latvia
24. Riga Teacher Training and Educational Management Academy, Latvia
25. Riga Technical University, Latvia

26. Seinajoki University of Applied Sciences, Finland

27. Siauliai University, Lithuania

28. Slovak University of Agriculture in Nitra, Slovakia

29. State Regional Development Agency, Latvia

30. Szent Istvan University, Hungary

31. Latvian Rural Advisory and Training Centre, Latvia

32. Turiba University, Latvia

33. University of Latvia, Latvia

34. University College of Culture and Economics, Latvia

35. University of Agriculture in Krakow, Poland

36. University of Bremen, Germany
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37. University of Economics in Prague, the Czech Republic

38. University of Helsinki, Finland

39. University of Social Science, Poland

40. University of Szczecin, Poland

41. University of Zielona Gora, Poland

42. Ventspils University College, Latvia

43. “Vides Centrs” Ltd, Latvia

44, Warsaw University of Life Sciences, Poland

45. West Pomeranian University of Technology in Szczecin, Poland
46. Wroclaw University of Technology, Poland

The following topical themes have been chosen for the conference:
— Production and Cooperation in Agriculture

— Integrated and Sustainable Regional Development

— Rural Development and Entrepreneurship

— Marketing and Sustainable Consumption

— Finance and Taxes

— Home Economics

The comprehensive reviewing of submitted scientific articles has been performed on
international and inter-university level to ensure that only high-level scientific and
methodological research results, meeting the requirements of international standards,
are presented at the conference. All scientific articles are in English. Every submitted
manuscript has been reviewed by one reviewer from the author’s native country
or university, while the other reviewer came from another country or university. The third
reviewer was chosen in the case of conflicting reviews. All reviewers were anonymous
for the authors of the articles. Every author received the reviewers’ objections or
recommendations. After receiving the improved (final) version of the manuscript and the
author’s comments, the Editorial Board of the conference evaluated each article. Altogether,
193 applications were received, 144 articles were submitted, and 113 articles were confirmed
for publication.

All the papers of the international scientific conference “Economic Science for Rural
Development” were arranged into the three following thematic volumes:

No. 30 Production and Cooperation in Agriculture
Finance and Taxes

No. 31 Integrated and Sustainable Regional Development

No. 32 Rural Development and Entrepreneurship
Marketing and Sustainable Consumption

The publishing of the Proceedings before the conference will promote exchange of opinions,
discussions, and collaboration of economic scientists on the international level. The
research results included into the Proceedings are available worldwide to any interested
person.



The abstracts of the conference proceedings provided in English are submitted to the
international databases:

AGRIS - International Information System for the Agricultural Sciences and Technology set up

by the Food and Agriculture Organisation of the United Nations (FAO UN) (www.fao.org/agris/),

and selected papers are submitted to especially comprehensive scholarly, multidisciplinary

databases containing full research texts:

— (EBSCOHost Academic Search Complete) and

— CABI PUBLISHING databases: (http://search.ebscohost.com/login.aspx?authtype=ip,uid&
profile=ehost&defaultdb=Ibh as well as

— CAB ABSTRACTS (CABA) comprehensive bibliographic database.

The Conference Committee and Editorial Board are open to comments and recommendations
for the development of future conference proceedings and organisation of international
scientific conferences.

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

Dr. oec. Aija Eglite

Associate Professor of the Faculty of Economics
Latvia University of Agriculture
Aija.Eglite@llu.lv
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M. Smigla Adjustements of Dairy Farms in Regions of The European Union After Year 2005. Attempt to Compare

ADJUSTEMENTS OF DAIRY FARMS IN REGIONS OF THE EUROPEAN
UNION AFTER YEAR 2005. ATTEMPT TO COMPARE

Marta Smigla!, MA, PhD Student
Poznan University of Economics, Poland

Abstract: The main objective of this paper was to determine the considerations that influenced the most determinants
of change and adjustment processes taking place in dairy farms in 55 regions of the European Union in 2005-2008. In
the first part of the paper, the author has presented the assumptions and procedure of the factor analysis. It allowed
isolating three factors, which explained about 70% of the common variation to both study periods. The presentation
of the dynamic and factors determining shifts in a previously created groups of the regions of Europe in similar stage
of development in terms of milk production, enabled the author not only to examine which factors have a decisive
influence on the process of economic adjustment, but also to detect which regions of the EU developed most of all
during the examined period. In scope of the research, the author also defined the position of the regions of Poland
versus the EU, which allowed identifying the possible directions of their development and opportunities for the future

Keywords: factor analysis, dairy, regions of the European Union, milk market intervention

JEL code: Q1, R1

Introduction

The discussion was focused on investigation of the
determinants that most of all affected the occurring
processes of economic adjustments. The main objective
was to determine the impact of the EU intervention
on the effectiveness of dairy farms in the regions of
the European Union. Based on the analysis of map
showing the intensity of milk production per hectare of
agricultural land in the EU regions, given by the FADN,
55 regions “specializing in the production of milk” were
distinguished, and 54 different economic indicators
in years 2005 and 2008 were tested in these regions.
These years were chosen because of being the most
effective, and in author’s the opinion, provided the
possibility of showing the impact of the EU intervention
on economic results of the dairy farms. In order to
present accurately the relationships between many
different characteristics, it was decided to use the factor
analysis.

To avoid author’s subjectivity, there were scales used
for the first and second factors. They divided the set of
the 55 EU regions into 4 classes according to the value
of the factor’s criterion. It was assumed that the groups
of dairy farmers in the regions of Europe created in this
way were characterized by similar level of liquidity and
comparable resource factors of production, and, hence,
the similar type and stage of economic development. The
third factor because of its nature was treated differently.
The results were arranged in a descending order
compared to the year 2008. In this way, it showed the
list of the EU regions with the most favourable terms for
production and economic activity.

Methods and procedures of the factor
analysis

Phenomena in a particular field of research despite
the diversity and variability are somehow related to each
other and at least in part determined by a relatively

! Corresponding author. E-mail: marta.smigla@ue.poznan.p!
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small number of functional units, parameters, or factors.
Hereby, the multivariate analysis finding similarities in
the degradation of the individual variables suggests that
some of them overlap, and, thus, differentiates cases
in the same way. The existence of these correlations
between variables allows formulating the hypothesis
that structure that is more important is hidden
under the variability of phenomena (Czyz T, 1971,
Czyzewski A., 1983). The factor analysis is a linear
mathematical model, so the solution is to instantiate
the model, that is assigning numerical values of the
parameters of equations, which will allow establishing if
it has the factor structure (A. Sokolowski, 2010). There
are two possible interpretations of the factor model:
deterministic and probabilistic. The following research
used deterministic approach because empirical studies
are based on extensive data, the analysed population is
finite, and the number of individuals belonging to it is
relatively small (Domanski, R., 1965).

Since the cognitive value of the model depends on
the proper selection of variables and their conceptual
identification, the interpretation of factors is the most
important part of the procedure of the factor analysis
(Czyzewski A., 1976). This is the part, where it is difficult
to conduct a methodical pattern. It is determined by the
theoretical and conceptual design that the researcher
believes to be the most appropriate, which features a
large subjectivity. Principles of interpretation raises
many questions and actually are based on arbitrary
assumptions, and do not lead to concrete factors in a
sufficiently accurate way.

Analysis of economic adjustments of
dairy farms in the EU regions in 2005 and
2008

These studies are intended to provide economic
adjustment of dairy farms after the enlargement of the
EU. In order to show the changes in the factors affecting
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Table 1

Liquidity in dairy farms in the regions of Europe in 2005 and 2008 (construction of factor F1)

No Feature Factorial load
2005 2008
1. | Farm Net Value Added / AWU* 0.9072 0.6996
2. | Farm Net Income / FWU** 0.8879 0.8270
3. | Farm Net Income 0.8773 0.9121
4. | VAT balance excluding on investments 0.6615 0.6328
5. | Milk field 0.5255 0.5104
6. | VAT on investment 0.4749 -
7. | Gross Investment 0.4543 0.8208
8. | Change in net Worth 0.4015 0.8497
9. | Net Worth 0.3493 -
10 | Total Inputs - 0.4125
11. | Total subsidies on livestock - -0.3448

*annual work unit, ** family work unit

Source: author’s study based on the calculations made in the program Statistica , the FADN data

the development of dairy farms in the regions of the
European Union, the author applied the factor analysis.
Therefore, the starting point was to create a matrix
of observation, which is a set of indicators taken from
the FADN that illustrate various features of the dairy
farms located in the regions of Europe between 2005
and 2008. The correlation analysis of variables showed
that there are significant correlations between them,
characterized by a high complexity. In order to extract
the basic systems of interdependent features, the author
used the method of grouping based on the criterion of
maximum correlation. In terms of the factor analysis,
economic adjustments after joining the European Union
were determined by using 14 features selected out of
54 indicators analysed. Regarding the dairy farms
surveyed in the regions of Europe, based on the screen
plots for both 2005 and 2008, the study distinguished
three independent factors explaining 70% of the
volatility of the common stock for each of the analyses.
It was detected that so high percentage of accumulated
variation use allows basing the analysis only on these
three factors. In order to narrow the range of factors, the
solution was subjected to the procedure of rotation, thus,
the analytical method Varimax raw version was used in
further analysis.

Structure and spatial distribution of

factor F,

The structure of features forming the factor F1 and
their assigned weights indicate that the financial liquidity
of dairy farms in the regions of Europe was mainly
conditioned by family farm income and family farm income
per employed person. It is worth noting that during the
period the impact of the balance of VAT (excluding VAT
on investment) and milk yield of cows on liquidity was
maintained at a relatively constant level. It should be
noted that there was no significant correlation in 2008
between the VAT paid on investment and cash flow. This
finding leads to the conclusion that the investment made
at that time was not as large as it was a year after the
10 countries’ accession to the European Union, when the
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conditions for milk trade and milk farms had to adapt
to the conditions of the EU (Table 1) (Mickiewicz A.,
Mickiewicz B., 2009).

As the investment launched at the beginning of the
examined period in 2005 changed in the net values,
it gained the importance, and, thus, the total costs as
well. It can be concluded that the positive impact on
costs alongside with the positive balance of the VAT
resulted from successful investments, which improved
the efficiency of dairy cows. It leads to the conclusion
that the production has changed its character from
extensive to intensive, requiring more effort, however
characterized by better efficiency and marketability.
The negative factorial load subsidies to livestock
production in 2008 may indicate that after the significant
adjustment investment after the 10 countries’ access
to the EU subsidies did not play a significant role
in improving liquidity, and even undermined the
motivation (Czyzewski A., Post-Wajda A., 2009).
Yet, it should be noted that the effect was not
significant as evidenced by a low value of the
factorial load.

The highest positions of liquidity achievement were
detected on the dairy farms located in the northern
and central Germany-Mecklenburg Vorpommem,
Thueringen, Sachsen-Anhalt, Saxony, Schleswig-
Holtstein, Niedersachsen and Nordhein-Westphalia, Italy
Lazio, and Lombardy French (Table 2), which is the only
region that improved its liquidity enough to be in the
first group. The above-mentioned regions are relatively
wealthy, are dominated by intensive dairy farming and
high herds’ performance with more than 100 cows
on average.

In the Group I, the regions of Italy - Piemonte,
Veneto, Emilia-Romagna and English-Wales, England,
and North West England took the positions above the
average. This group included more rapidly developing
regions in this period such as the regions of Spain:
Pais Vasco, Cantabria and Galicia, German Bavaria, and
Luxembourg. All the regions of Poland (Wielkopolska and
Slask, Pomorze and Mazury, Mazowsze and Podlasie, and
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Table 2
High and low positions of farms in the EU regions by liquidity factor (F,)
Development No. The regions of Europe The scale of factorial value
class 2005 2008
I 1. (113) Mecklenburg-Vorpommern 2.692125 3.02934
(4; 07) 2. (230) Lombardia - 3.01837
3. (116) Thueringen 3.105879 2.06577
4. (115) Sachsen-Anhalt 1.816698 1.98757
5. (291) Lazio - 1.65707
6. (114) Sachsen 2.057198 1.47358
7. (010) Schleswig-Holstein - 1.41197
8. (030) Niedersachsen - 1.30263
9. (050) Nordrhein-Westfalen - 1.16867
l (810) Slovakia 3.964060 -
(370) Denmark 1.037823 -
Iv (380) Ireland -0.803015 -
(-0.7;-2) T (500) Galicia -0.710658 -
(505) Asturias -0.714015 -
44, (690) Pohjanmaa - -0.80520
45, (790) Wielkopolska and Slask -0.823765 -0.84863
46. (785) Pomorze and Mazury -0.855009 -0.86751
47. (775) Lithuania -0.818960 -0.87939
48. (795) Mazowsze and Podlasie -0.882223 -0.89898
49, (800) Malopolska and Pogorze -0.909504 -1.02072
50. (810) Slovakia - -1.99900
51. (780) Malta - -0.72113
52. (765) Eszak-Alfold - -0.74613
53. (770) Latvia -0.742118 -0.92527
54. (620) Tras-os-Montes/Beira interior -0.761070 -0.86511
55. (820) Slovenia -0.772236 -0.96964

Source: author’s study based on the factor analysis carried out in Statistica, the FADN data from 2005 and 2008

Table 3
Resource of production factors in dairy farms in the regions of Europe in 2005 and 2008
(construction of factor F,)
No. Feature Factor load
2005 2008

1. | Total Utilised Agricultural Area 0.9518 0.9629
2. | Total labour input 0.9051 0.9561
3. | Total costs 0.9028 0.8460
4. | Net Worth 0.6192 -
5. | Gross Investment 0.5894 0.3934
6. | Change in net Worth -0.3929 -
7. | Milk Yield 0.3671 -
8. | Total subsidies on livestock - 0.7591

Source: author’s study based on the factor analysis carried out in Statistica, the FADN data from 2005 and 2008

Malopolska and Pogorze) are in the Group IV with the
lowest liquidity, and their position in the examined period
has deteriorated. It may be caused by the quantitative
restrictions on production, which became topical
after unfavourable outcome of the Polish negotiations
on the number of quotas (Kasztelan P., 2008) and
the need to modernize farms and large investments

18

associated with it. It should be noted that the group
“under the average” includes households from the
regions of the new member states, which testifies their
backwardness and low competitive position versus the
EU-15 countries (Czyzewski A., Stepien, S., 2011;

Czyzewski A., Stepien, S., 2009; Smedzik K.,
2009).
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Taking into account the development of farms in
terms of liquidity, it is clear that the regions of Germany
and Spain had the best performance during the period,
and they moved up to a few groups reaching a strong
position on the top of the table. The positive factor
undoubtedly is the fact that there has been no decline
from the first to the second group, which means that the
developed households, thanks to the high marketability
of production and innovation applied, maintain a stable
high level. The regions that had the worst performance
in terms of liquidity during the period were Slovakia
(810) and Denmark (370), which fell by two groups and
were below the average. In the conclusion, it should be
noted that the scale showed a measurable image of the
above discussed issues. At the same time, it revealed
the information about the dynamics of changes in various
regions of the EU. Yet, the factor values are relative and
may not be expressed in absolute values. Moreover,
the general principles on taking high or low places
are more important than the position occupied by the
individual.

Construction and spatial distribution of

factor F,

In 2005, 25.17% of the common resource volatility
accounted for the second of the separate factors (F2).
In 2008, this share decreased slightly and accounted
for 23.83%. It is represented by the resource variables
of production factors in dairy farms in the regions of
Europe, of which the greatest impact have: utilized
agricultural area, closely related- total labour input
and total costs (Table 3). The construction of F2 also
shows that investment made in later years had a
smaller impact on the stock of factors production,
which confirms the previously formulated thesis of the
increased fundamental investment in the accession
period.

It is worth noting that in 2008 the subsidies for
livestock had an impact on stock of production factors,
which suggests that despite pre-existing, expressed also
by changing the value of equity in 2005, the investment
and modernization of dairy farms is not able to cope
without the EU milk market interventions (Mickiewicz, B.,
2009). In the examined period, the regions of Germany:
Sachsen-Anhalt, Thueringen, Mecklenburg-Vorpommem,
and Sachsen were among those dairy farms which had the
highest stocks of production factors in terms of the best
liquidity performance (F,) (Table 4). Many agribusiness
economists talk about the need to increase the herd
for efficiency improvement. Only rich and liquid farms
can afford such investment, which, thanks to financial
resources, enables to manage investment costs, giving a
real chance to improve long-term results (Czyzewski, B.,
Mrowczynska-Kaminska A., 2011).

It is surprising that during the period, 12 regions
lost their positions in the “best” group, which might give
evidence of the mentioned change in the structure of
the effective production (Czyzewski A. Kulyk, P., 2010;
Czyzewski Andrew S. Stepien, 2009). These figures show
that most of the regions are under the average, which
may indicate of a high diversity and strong differing of
several leading edge regions from the rest of the field.

The shift of Pomorze and Mazury and Wielkopolska and
Slask to the group III and a significant improvement of the
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situation of the Mazowsze and Podlasie and Malopolska
and Pogorze located in Group IV are positive trends for
Poland. Similar to the case of liquidity, the regions from
EU-15 countries are above the average, which shows
the existing gap in the development between the new
and old member states. It is worth noting, however,
that among the rising regions, the regions of the new
member states dominated, which can be considered as
an equalization of the production resource factors in
different regions in order to achieve maximum production
efficiency. The biggest drop recorded during the period
was reached in: Lombardia (230), Luxembourg (350),
the Netherlands (360), and Ireland (380) moving down
for at least two groups. The regions that have most
improved their situation in terms of resource production
factors are Slovakia (810) and the Czech Republic (745)
moving up from the Group IV to I, and Estonia (755),
which jumped up three groups. The position of
some regions in Germany also strengthened, among
which the sharpest jump was experienced by
Thueringen (116), Sachsen (114) and Sachsen-Anhalt
(115) ( Figure 2).

Construction and spatial distribution of

factor F,

After analysing the components of the factor F3, it
was decided that the features contained in it could be
defined as the conditions of production and economic
activity in the dairy farms in the regions of the EU in
2005 and 2008. In 2005, the greatest influence on the
conditions of production and economic activity was
caused by subsidies to livestock production. However,
the balance of penalties and subsidies for milk production
also gained great importance. These characteristics did
not play a significant role in 2008, which may indicate to
the improvement of the households’ economic situation
(Table 5). An interesting phenomenon seems to be a sign
of change caused by the impact of VAT on investment.
In 2005, there was little motivation for production and
economic activity, whereas in 2008, there was observed
a powerful stimulus (0.6585). This may be owing to the
fact that in many households extensive investments
made the budget tight while investments in later years
only provided a continuous sustainable development.
Therefore, in 2008, net worth became importance, and
as a result, the business net worth per fully employed
person (Table 5).

The construction of comparative scale was based on
the arrangement of the regions starting from those with
the best conditions of production and economic activity
and ending with the “worst” in terms of value for the
year 2008. The average value was calculated in this part
of the research. The arranged set of the dairy farms was
divided into two groups with values above and below the
average. It made possible to determine which regions
have favourable conditions for production and economic
activity and which are less favourable, which led to
the conclusion that they might require more support
(Sapa, A., 2009).

As it turned out, the regions of Luxembourg (350),
the Netherlands (360), Ireland (380), Denmark (370),
and England and Germany had the best conditions
for the production and economic activity during the
period. All the regions of Poland worsened their position
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Table 4
High and low positions of farms in the EU regions by the stock of production factors
Development No. Euro-regions The scale of factorial value
class 2005 2008
I 1. (810) Slovakia - 5.895483
(6; 0.7) 2 (115) Sachsen-Anhalt - 1.949486
3. (116) Thueringen - 1.779909
4, (113) Mecklenburg-Vorpommern 1.78951 1.542390
5. (114) Sachsen - 1.202715
6. (745) Czech Republic - 0.722529
(230) Lombardia 3.04812 -
(350) Luxembourg 1.99528 -
(360) The Netherlands 1.78159 -
(380) Ireland 1.38399 -
(010) Schleswig-Holstein 1.12467 -
(291) Lazio 1.11090 -
(030) Niedersachsen 1.05769 -
(370) Denmark 1.05363 -
(341) Vlaanderen 0.92485 -
(413) England-West 0.91530 -
v | (222) Piemonte 0.87434 -
(050) Nordrhein-Westfalen 0.80340 -
IV ﬂ‘ (810) Slovakia -2.94096 -
(-0.5,-3) (260) Emilia-Romagna -0.51310 -
(765) Eszak-Alfold -0.65078 -
(242) Alto-Adige -0.72058 -
(610) Entre Douro e Minho/Beira litoral -0.82862 -
(820) Slovenia -0.95650 -
(790) Wielkopolska and Slask -0.96194 -
(745) Czech Republic -1.00971 -
(775) Lithuania -1.01601 -
(755) Estonia -1.02156 -
(620) Tras-os-Montes/Beira interior -1.06541 -
(785) Pomorze and Mazury -1.07574 -
(770) Latvia -1.08950 -
45, (243) Veneto 0.57621 -0.505548
46. (795) Mazowsze and Podlasie -1.06088 -0.517914
47. (010) Schleswig-Holstein 1.12467 -0.539807
48. (050) Nordrhein-Westfalen 0.80340 -0.540432
49. (341) Vlaanderen 0.92485 -0.549959
50. (800) Malopolska and Pogorze -1.16399 -0.554221
51. (090) Bayern 0.16553 -0.561586
52. (660) Austria 0.13989 -0.576566
53. (030) Niedersachsen 1.05769 -0.584948
54. (350) Luxembourg 1.99528 -0.637539
55. | (291) Lazio 1.11090 -0.717937

Source: author’s study based on the factor analysis carried out in Statistica, the FADN data from 2005 and 2008

Table 5
Terms of production and economic activity of dairy farms in the regions of Europe in 2005 and 2008
(construction of factor F,)

No. Feature Factor load
2005 2008
1. | Total subsidies for livestock 0.9239 -
2. | Subsidies for dairying 0.8987 -
3. | Milk Yield 0.4699 0.4028
4. | VAT on investment -0.4025 0.6585
5. | Net Worth - 0.7580
6. | Farm Net Value Added / AWU - 0.5553

Source: author’s study based on the factor analysis carried out in Statistica, the FADN data from 2005 and 2008
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Table 6

Position of farms in the EU regions according to the conditions of production and economic activity (F,)

No. The regions of Europe The scale of factorial value
2005 | 2008
Values above the average for the test set of dairy farms in the regions of Europe

1. | (350) Luxembourg 2.10690 2.80536

2. | (360) The Netherlands -1.28609 2.54170

3. | (380) Ireland 1.43787 2.44863

4. | (370) Denmark -0.20354 1.69206

5. | (341) Vlaanderen -0.13174 1.54455

6. | (413) England-West -0.09745 1.19829

7. | (411) England-North 0.41124 0.95792

8. | (010) Schleswig-Holstein 0.97121 0.95136

9. | (421) Wales 0.44056 0.82767
10. | (343) Wallonie 0.09059 0.81273
11. | (441) Northern Ireland 0.55400 0.80735
12. | (030) Niedersachsen 1.11888 0.77060
13. | (050) Nordrhein-Westfalen 0.83373 0.69321
14. | (690) Pohjanmaa -3.46768 0.67642
15. | (710) Slattbygdslan -0.76538 0.66941
16. | (660) Austria 0.94022 0.59652
17. | (113) Mecklenburg-Vorpommern 0.07530 0.58636
18. | (780) Malta -1.38953 0.57233
19. | (670) Etela-Suomi -2.54874 0.53934
20. | (720) Skogs-och mellanbygdslan -0.64801 0.49979
21. | (810) Slovakia 1.39659 0.19478
22. | (515) Pais Vasco -1.75436 0.06397

Values below the average for the test set of dairy farms in the regions of Europe

23. | (162) Pays de la Loire -0.80647 -0.11966
24. | (151) Lorraine -1.08921 -0.18113
25. | (163) Bretagne -0.75970 -0.18206
26. | (141) Nord-Pas-de-Calais -1.09093 -0.20393
27. | (745) Czech Republic 0.21413 -0.21252
28. | (152) Alsace -0.83552 -0.26061
29. | (090) Bayern 1.02931 -0.26501
30. | (620) Tras-os-Montes/Beira interior 0.40092 -0.29757
31. | (135) Basse-Normandie -0.53189 -0.31683
32. | (755) Estonia 0.30222 -0.41198
33. | (133) Haute-Normandie -0.43239 -0.46057
34. | (610) Entre Douro e Minho/Beira litoral -0.19921 -0.48386
35. | (153) Franche-Comte -0.41253 -0.48918
36. | (230) Lombardia -0.56767 -0.56322
37.| (510) Cantabria -0.07469 -0.60594
38. | (291) Lazio 0.68315 -0.64831
39. | (765) Eszak-Alfold 0.60837 -0.68068
40. | (820) Slovenia 0.58075 -0.74088
41. | (500) Galicia 0.12663 -0.75556
42. | (505) Asturias 0.07919 -0.77327
43. | (790) Wielkopolska and Slask 0.87386 -0.81556
44. | (785) Pomorze and Mazury 0.96798 -0.86353
45. | (115) Sachsen-Anhalt 0.22888 -0.91033
46. | (114) Sachsen 0.29117 -0.92688
47. | (795) Mazowsze and Podlasie 0.96259 -0.95602
48. | (770) Latvia 0.56004 -1.03463
49. | (243) Veneto -0.00558 -1.06035
50. | (775) Lithuania 0.66633 -1.08247
51. | (116) Thueringen 0.25907 -1.20029
52. | (800) Malopolska and Pogorze 0.99477 -1.21138
53. | (242) Alto-Adige 0.47935 -1.21160
54. | (222) Piemonte -0.12475 -1.22812
55. | (260) Emilia-Romagna -1.46279 -1.29642

Source: author’s study based on the factor analysis carried out in Statistica, the FADN data from 2005 and 2008
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and, thus, in 2008 stayed much below the average
for the test set. The worst conditions of economic and
production activity among the regions of Poland were
recorded in Malopolska and Pogorze (800) (Table 6),
while the best - in Wielkopolska and Slask (790) and
Pomorze and Mazury (785). This fact can also be explained
by better natural conditions, less fragmentation of farms,
and improved financial situation of households in those
areas (A. Mickiewicz A., Mickiewicz B., 2010).

Conclusions

The foregoing findings lead to the conclusions that
there is still a large variety of dairy development in
the regions of EU-15 countries and the regions of the
“new” member states. Farms in the regions of the old EU
countries have a much better performance of liquidity,
greater resource inputs, and better conditions for
production and economic activity, as demonstrated by
positions of having all the factors above the average in
scope of the European Union. It is, however, worth noting
that the regions from the new member states dominated
among the rising regions, while the regions from the
EU-15 countries were moving among the lower groups,
which can be regarded as a levelling of milk farms in the
EU. During the reporting period, the rise of the leading
(largest percentage variation taken as a whole) liquidity
factor (F1) was marked in the overall resource variability.
Therefore, one could argue that the EU’s intervention
was crucial for the development of dairy farms, yet
the negative charge on the impact of factorial load of
subsidies on livestock production in 2008 gives evidence
that they did not play a significant role in liquidity
improvement and even reduced the motivation. Owing
to successful investments improving the performance of
dairy cows in 2008, the milk production in the regions
of the EU has changed its character from extensive to
intensive requiring more effort, though characterized by
higher efficiency and marketability.
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Abstract. The purpose of this article is to assess agricultural spending from the state — central budget and the budgets
of voivodes. The analysis covers long period — years 2000-2012. Detailed considering is related to the term before and
after Poland’s accession to the EU in order to show the differences in financing various budget titles. The authors also
used correlations between the selected expenditure budget to prove that one is dealing with both the substitutability

and complementarity.
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Introduction

The research task of this study will concern the
evaluation of structures and dynamics of spending on
the agricultural sector from the central budget and the
budgets of voivodes as well as the links between individual
budget headings. This could be the basis for proposing
a possible “vertical” transfers of funds disbursed from
the local level to the national level, or decentralisation,
regionalisation of budgetary expenditure on the
agricultural sector, justified by the CAP reform. The
authors sequentially analysed relationships between the
selected headings in the central budget and the budgets
of voivodes. The mail goal of this research is to assess
agricultural spending from the state - central budget and
the budgets of voivodes. The analysis allows showing the
trend as it concerns a long term, i.e. the years 2000-
2012. As research methods, the authors used analysis of
structures and dynamics in the budgetary expenditures
and the correlations between the selected expenditure of
central and voivodes budgets.

Central budget

Central expenditures on the agricultural sector are
budgetary resources directed to the sector that remains
under the authority of the Minister of Agriculture
and Rural Development. The analysed time period is
divided into three sub-periods: the first - determined by
integration with the EU (2000-2003), the second covers
the years after accession (2004-2009), and the third
when Bank Gospodarstwa Krajowego (BGK) took over the
operation of the established budget of resources (since
2010). Thus, since 2003 spending in the agricultural
budget was exposed to pessimism. It was hard to

1

recognise that agriculture was the preferred policy of the
government - the share of spending on the agricultural
sector in budgetary expenditure showed stagnation
oscillating at around 2.2% of the total expenditure and
registering dangerous drops, as in 2002 - to the level
of less than 2% (Figure 1). One can also consider that
the situation of the agricultural sector deteriorated since
the beginning of the transformation of Polish economy,
and negligence that took place over the years testify
the progressive marginalization of the problems of
agriculture, rural areas, and agricultural markets in
subsequent state budgets. By 2003, the economic
situation of farms in comparison to non-agricultural
environment had not improved, on the contrary -
civilization gap for most of them grew, and degradation
deepened. Expenditure projected in the budget acts
were not able to alleviate the fundamental problems
of agriculture and Polish rural areas, such as disparity
of income, education, or the condition of social
infrastructure, despite the fact that together with
expenditure on the social sphere - the Agricultural
Social Insurance Fund (Polish: Kasa Rolniczego
Ubezpieczenia Spolecznego - KRUS), their share in the
budget amounted on average to 10.8% (Czyzewski,
Matuszczak 2011).

Since 2003, agriculture has clearly “bounced back”,
which was reflected in the sustained and real growth in
budget spending on the agricultural sector and also change
in the existing relationships and trends. The average
share of spending on agriculture, rural development,
and agricultural markets along with KRUS did not
actually change (marginal decrease by 0.2 percentage
point), but the relationship of development spending for
social spending has changed. For the first time, there

The paper uses excerpts of a wider expert opinion of the authors “Wydatki na sektor rolny w Polsce w

budzecie centralnym i budzetach wojewodow w latach 2000-2012 oraz mozliwosci ich przesuniec w kontekscie
przewidywanych zmian WPR 2014-2020" (“Spending on the agricultural sector in Poland in the central budget
and the budgets of voivodes in the years 2000-2012 and the possibility of their displacement in the context of
anticipated changes in the CAP 2014-2020") written within the framework of Multiannual Programme realised by

IERIGZ-PIB in Warsaw.
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Table 1
Expenditure on agriculture, rural development, agricultural markets,
and KRUS in the national budget in 2000-2012
L Before accession to the EU

Description

2000 2001 2002 2003 average
Expenditure on agriculture, rural development, and
agricultural markets (PLN, million) 3760 3470 3261 4 429 -
Share of spending on agriculture, rural development, and
agricultural markets in total budgetary expenditure (%) 2.43 1.9 1.98 2.29 2.2
Share of spending on agriculture, rural development,
and agricultural markets and KRUS in total budgetary
expenditure (%) 11.49 10.6 10.68 10.36 10.8

After accession to the EU

2004 2005 2006 2007 2008
Expenditure on agriculture, rural development, and
agricultural markets (PLN, million) 5729 7 999 8 379 17 137 19617
Share of spending on agriculture, rural development, and
agricultural markets in total budgetary expenditure (%) 2.89 3.29 3.74 6.62 6.32
Share of spending on agriculture, rural development,
and agricultural markets and KRUS in total budgetary
expenditure (%) 10.69 10.22 10.43 12.47 11.4

2009 2010 2011 2012 average
Expenditure on agriculture, rural development, and 19 380 12 901 12 704 11 572
agricultural markets (PLN, million) -
Share of spending on agriculture, rural development, and
agricultural markets in total budgetary expenditure (%) 6.02 4.45 4.04 3.52 4.5
Share of spending on agriculture, rural development,
and agricultural markets and KRUS in total budgetary
expenditure (%) 11.32 9.83 9.09 8.34 10.6

* thick line indicates the implementation date of the budget of European funds

Source: author’s calculation based on annual agricultural budget opinions for 2000-2012, prepared by A. Czyzewski in
the form of reports for the Chancellery of the Senate of the Republic of Poland based on the analysis of the drafts and
implementation of budget acts for the relevant years; Budget Acts for years 2000-2012, The Polish Prime Misters’ Office,

Warsaw

has been a chance to improve directly the income of
farmers and reproduction processes on their farms owing
to more than doubled spending (4.5%) on agriculture,
rural development, and agricultural markets from the
national budget. Breaking through the recessionary
situation in Poland was achieved by improving the
macroeconomic conditions of economy, in which
authors have seen a chance to halt the growing
degradation of Polish agriculture and rural areas.
Increased budgetary outlays were obviously not
able to solve immediately the basic problems of the
agricultural sector in Poland, as this required many
years of consistent agricultural policy. Moreover, at
this point one must also consider the support from the
EU budget, whose main beneficiary is the agricultural
sector - in 2006 - 43.3% of the EU funds supplied
the discussed sector; in the following years it was
respectively: in 2007 - 43.28%, in 2008 - 41.49%, in
2009 - 48.49%, in 2010 - 35.9%, in 2011 - 31.9%, and
in 2012 - 29.8%. No doubt, it had a real impact on the
development and accumulation processes of domestic
farms.

24

After 2010, the situation has changed, but only from
an accounting point of view - there has been a change
in the functioning of the agricultural budget, as the Bank
Gospodarstwa Krajowego (BGK) took over the operation
of the European funds budget created on 1.01.2010, and
thus became a central institution handling income and
expenditures resulting in settlements with the EU. This
has resulted in the separation of these funds from income,
spending, and the deficit of the state budget. Thus, only
in the accounting terms, there has been a drop in the
share of spending on agriculture, rural development and
agricultural markets after 2010 (Table 1), because the
actual expenditure on these headings along with the
budgets of voivodes and the specific provisions in 2010
were actually higher by 28.84% as compared to the
previous year.

However, in 2011-2012, these funds decreased in real
terms, respectively by 7.55% and 12.9% as compared
to the previous year. However, these funds increased by
expenditure on KRUS given in 2012 the share lower by
8.34% than in previous years, which amounted to 9.1%
in 2011 and 9.83% a year earlier.

Economic Science for Rural Development No. 30, 2013
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Warsaw.

Figure 1. Share of spending on agriculture, rural development, and agricultural markets
in the state budgets and GDP in 2000 - 2012 (%)

Voivodes budgets

department

The concept of voivodeship spending on the
agricultural sector is understood as units and activities
financed from the budgets of voivodes. Their general
division applies to current expenditure, investment,
and co-financing of projects from the EU funds>.
Expenditures that are more detailed are those on
institutions such as voivodeship agricultural advisory
centres, voivodeship inspectorates for agricultural and
food quality inspection, voivodeship inspectorates for
plant health and seed inspection, voivodeship and
poviat veterinary inspectorates, and the National
Fisheries Service. As for the tasks to be undertaken
within the budgets of voivodes, one may mention
geodetic and management work for agriculture, water
management, water law companies, plant protection,
the fight against infectious diseases, and monitoring
chemical and biological residues in animal tissues
and products of animal origin, removal of natural
disasters.

Analysing the relationship of agricultural spending
from budgets of voivodes and agricultural expenditures
from the central budget, one can see it has been
deteriorating. In the pre-accession period, voivodes
had similar nominal amounts each year (which means
that in real terms they were getting lower), and after
the integration one can observe that the average
annual increase in agricultural expenditure was 11%.
However, this was not enough with central expenditure
on the sector growing faster to maintain their share in
voivodeship spending at 1/4 - as indicated in Table 2, it
decreased to 1/5. This may indicate a growing importance
of objectives in the central budget under conditions of the
CAP implementation. This should be considered a general

in the agriculture

trend in the EU. This can be observed when under the
EU agricultural policy one has to do with its formal
centralization (Directorate-General for Agriculture)
and when, at the same time, there is a clear pressure

to decentralize (Directorate-General for Regional
Policy).
Agricultural policy is generally coordinated at

the domestic level, especially under Pillar I, but still
some competition is visible below the domestic level,
which could be the basis for the inference that “the
CAP seems to be an ideal candidate for regionalisation”
(Trouve, Berriet-Sollec, 2010). It should be noted
that such ideas appeared already in the 1980s,
when the idea of a “Europe of the Regions”
emerged. Unfortunately, the decision-makers at
the national level fiercely defended their role as
supervisors and agents in all regional relations in the EU,
which does not mean that today it must reject the
possibility of a co-ordination along the line region-state-
European Union (Elias 2008; Keating 2008). This would
result, inter alia, in a proposal for their reallocation
as well as reallocation of resources to the regional
(voivodeship, poviat) level, which is discussed in another
part of the study.

By studying the structure of spending on agriculture
in the budgets of voivodes, one can see that until the time
of Poland’s integration with the EU, spending volume on
objectives envisaged for implementation in the budgets
of voivodeships was characterized by stagnation. One
may even recognise that although nominally the funds
did not change, in real terms they were reduced. The
situation was reversed after 2005, when from year to
year a relatively high increase was noted. During eight
years of Poland’s membership in the EU, voivodeship
budget expenditure almost doubled.

3 This item is in the budgets of voivodes since 2004, since the Poland integration with the EU.
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Table 2
Relationship of expenditure in voivodeship budgets in agriculture and hunting section
to central expenditure* on the agricultural sector in 2000-2012
L Before accession to the EU

Description

2000 2001 2002 2003 average
Relationship of expenditure in voivodeship budgets in
agriculture and hunting section to central expenditure* on
the agricultural sector 0.247 0.213 0.248 0.211 0.23

After accession to the EU
Description 2004 2005 2006 2007 2008
0,251 0,276 0,451 0,113 0,046

Relationship of expenditure of voivodeship budgets in the 2009 2010 2011 2012 average
agriculture and hunting section to central expenditure* on
the agricultural sector 0.112 0.156 0.170 0.198 0.197

*Relationship of part 85 to the sum of 32, 33, and 35 in budget acts

Source: author’s calculation based on annual agricultural budget opinions for 2000-2012, prepared by A. Czyzewski in
the form of reports for the Chancellery of the Senate of the Republic of Poland, based on the analysis of the drafts and
implementation of budget acts for the relevant years; Budget Acts for years 2000-2012, The Polish Prime Misters’ Office,
Warsaw.

Structure and dynamics of expenditure in budgets of voivodes in agriculture and hunting sectio:ait:':e ’
2000 - 2012

Description Before accession to the EU

2000 2001 2002 2003 average
Total expenditure (PLN, thousand), including: 679 680 | 662 002 623 569 632 752
Dynamics - 0.97 0.94 1.01 0.98
Structure, including: current expenditure 0.84 0.85 0.84 0.88 0.85
capital expenditure 0.16 0.15 0.16 0.12 0.15

After accession to the EU

2004 2005 2006 2007 2008
Total expenditure (PLN, thousand), including: 668600 | 658212 900013 1152259 789741
Dynamics 1.06 0.98 1.37 1.28 0.69
Structure, including: current expenditure 0.86 0.91 0.78 0.57 0.88
capital expenditure 0.14 0.09 0.22 0.03 0.06
Co-financing of projects from the EU funds - - - 0.40 0.06

2009 2010 2011 2012 average
Total expenditure (PLN, thousand), including: 1289491 | 909397 | 1120250| 1159052
Dynamics 1.63 0.71 1.23 1.03 1.11
Structure, including: current expenditure 0.62 0.87 0.71 0.69 0.77
capital expenditure 0.02 0.03 0.10 0.10 0.09
Co-financing of projects from the EU funds 0.36 0.10 0.19 0.21 0.22

Source: author’s calculation based on annual agricultural budget opinions for 2000-2012, prepared by A. Czyzewski in
the form of reports for the Chancellery of the Senate of the Republic of Poland, based on the analysis of the drafts and
implementation of budget acts for the relevant years; Budget Acts for years 2000-2012, The Polish Prime Misters’ Office,
Warsaw.

The structure of expenditure in the budget of 2006 brought a radical change with increasing share

voivodes in agriculture and hunting section is also
interesting, in which until 2005 there was a relatively
stable division into current expenditures (85%) and
relatively low capital expenditure (15%). Whereas,

26

of capital expenditures, and a year later the EU funds
were involved in the financing of voivodeship budget
headings, which resulted in a prominent increase in
the share of investments. Therefore, one can refer to

Economic Science for Rural Development No. 30, 2013
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Figure 2. Structure of expenditure in the budgets of voivodes in
agriculture and hunting section in 2000 - 2012

a noticeable substitution of current expenditure with
capital expenditure as well as some complementarity
of domestic investment spending with the EU funds.
Projects co-financed from the EU funds made it possible
to implement a much greater number of projects
in the field of geodetic and management works as
well as land reclamation for agriculture. One should
also note that the EU budget takes over implementation
of some of the headings, which greatly relieves the
national budget.

Considering the dynamics of the expenditure for
the individual headings in the budgets of voivodes in
agriculture and hunting section, it is noticeable that the
most stable expenditures over the period in question
are the expenditures on budgetary units and entities
(Table 3). Heading, which needs to be distinguished due
to the highest, doubled spending growth in the post-
accession period; as compared to the time prior to the
integration, is the financing of water law companies and
management. Especially the latter has been significantly
supported by the investments covered by both national
resources and especially by the relatively fast-growing
EU funds. The position of the other two important
directions of financing from the budgets of voivodes
seems unchallenged despite fluctuations in the level of
expenditure, i.e. plant protection and animal infectious
disease control and geodetic and management work for
agriculture. Yet, there was no systematic increase in the
expenditures for these purposes, but an abrupt growth
in their level.

Notable is the fact that with the implementation of
the CAP, the number of headings is increasing not only
in the central budget, but also - although to a lesser
extent - in the budgets of voivodes. The authors are
talking primarily about the tasks carried out under the
RDP (for voivodes, but carried out by the offices of the
marshal, which include the consolidation of land and
water resources management) and dealing with the
consequences of natural disasters as well as financing
through the EU projects.
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Increasing bureaucracy can be considered as a
disturbing trend; however, it should be reminded that
during the period in question, the scope and value of
the tasks operated by units subordinated to voivodes
increased. Second, assuming the criterion of the
volume of funds spent, is the item related to water
management - their maintenance as well as investments
in them, where one also observes an increasing share
(from about 1/5 to 1/4). However, it took place mainly
thanks to much fluctuating investments from the EU
funds, which in a significant part substitute domestic
investments in this area. It is also worth to mention the
item associated with geodetic and management work for
agriculture, for which the share of expenditure over the
period in question remains at about 5%.

Another notable fact is that the responsibilities of
voivodes include supervising and partly also spending
on institutions carrying out tasks related to the
agricultural sector. They include voivodeship agricultural
advisory centres (AACs) (expenditures are included
in the item budgetary units and entities), Agricultural
and Food Quality Inspection (AFQI), Plant Health and
Seed Inspection (PHSI), voivodeship veterinary
inspectorates, poviat veterinary inspectorates. The
PHSI expenditures have relatively greatest dynamics
in agricultural budgets, which may be related to
the extension of the powers and duties, e.g. on the
implementation of and compliance with increasingly
stringent environmental protection instruments, which
can be seen in the announcements of the CAP reform
in many of the proposed instruments, ranging from
greening payments direct payments to the principle of
cross-compliance.

As for the AACs, they foster the development of
agriculture through their knowledge and consulting
experience, including a comprehensive agricultural
consulting. Moreover, they work with cooperatives,
producer groups, agribusiness companies, manufacturers
associations, and institutions of agricultural environment.
All this provide that AACs can become in many cases
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Table 3

Dynamics of expenditure in budgets of voivodes in agriculture and hunting section in 2000 - 2012

Description Before accession to the EU

2000 | 2001 | 2002 | 2003 | average
budget units and entities - 1.08 0.94 1.06 1.03
plants and animals-protection, fight against disease, consultancy - 0.80 0.64 0.98 0.81
geodetic and management work for agriculture - 0.76 0.67 1.00 0.81
management, water law companies - 0.82 0.85 1.01 0.89

After accession to the EU

2004 | 2005 | 2006 | 2007 2008
budget units and entities 1.44 1.04 1.01 1.00 1.06
plants and animals-protection, fight against disease 0.95 0.88 3.34 0.82 0.76
geodetic and management work for agriculture 1.01 0.87 2.44 0.32 0.78
management, water law companies 1.03 0.81 2.19 0.73 0.81

2009 | 2010 | 2011 | 2012 | average
budget units and entities 1.11 1.04 1.01 1.01 1.08
plants and animals-protection, fight against disease 0.67 0.87 0.88 0.95 1.43
geodetic and management work for agriculture 2.92 0.87 1.06 0.83 1.03
management, water law companies 3.42 0.76 4.31 1.07 2.03
RDP 2007-2013 -1 0.96 1.19 1.10 1.08
dealing with the consequences of natural disasters - - 0.38 3.33 1.86

Source: author’s calculation based on annual agricultural budget opinions for 2000-2012, prepared by A. Czyzewski in
the form of reports for the Chancellery of the Senate of the Republic of Poland, based on the analysis of the drafts and
implementation of budget acts for the relevant years; Budget Acts for years 2000-2012, The Polish Prime Misters’ Office,

Warsaw.

a decisive link in the development of agriculture in the
region; they can also significantly overcome existing
barriers in solving technological problems and essentially
support agricultural producers. Their role related
to the implementation of research, information and
education programmes for agriculture and rural
development is important as well as their broad activity
in environment protection and rural landscape. In the
light of the above tasks, the excessive fluctuation of
budgetary expenditure on agricultural consulting is
confusing, especially in the context of the new tasks
arising from the evolution of the CAP. It is possible that
this is an indication of change, as in highly developed
countries; where for many years there has been a
tendency to reduce the role of state consulting in
favour of financial or commercial advice. Currently,
advisory centres are financed from budgetary grants
and income from business activities (e.g. bookkeeping,
business promotion, publishing, rental of premises)
and revenue from other sources. The relatively stable
budget subsidies do not prevent increased revenues from
other activities. One can also consider that these units
are forced to demonstrate thrift and initiative in raising
funds. Besides, consulting in rural areas, in addition to
AACs, is provided by many other institutions, such as
chambers of agriculture, cooperative banks, associations
and research institutes and private consulting firms.
Number of pieces of advice provided by these companies
significantly increased, especially since 2002 with the
advent of the EU funds and the need to prepare relevant

28

applications for the EU subsidies. It should be noted that
the new CAP reform will increase the role of AACs because
of the need for the implementation of measures under
priorities relating to the implementation of the Europe
2020 strategy in the agricultural sector, which include:
promotion and transfer of knowledge and innovation,
promotion of competitiveness, organisation of the food
chain, or promotion of social inclusion and economic
development in rural areas.

Another institution, the Agricultural and Food Quality
Inspection, under the official control of food in Poland
protects not only the interests of consumers and food
producers, but also participates in the implementation
of national food policy. Commercial quality control of
products is an important element of the system to
guarantee the quality of food placed on the market and
the economic security of consumers and producers.
The AFQI activities mainly include consumer protection
and the fight against faking food products, elimination
of unfair competition, and promotion of high quality
Polish food through the promotion of quality marks and
certificates. The dynamics of spending related to the
quality of raw materials and of agricultural products
ensured by the AFQI collapsed after the integration with
the EU. Until accession, since 2000, spending showed
a relatively high growth rate. This may be associated
with an increase in funds for veterinary inspectorates,
including voivodeship and poviat units, which took
over part of the competencies of the above institution
(e.g. checks associated with the implementation of
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Figure 3. Spending on combating infectious diseases and co-financing of veterinary inspection tasks (CB)
versus expenditure on plant protection (CB) in 2000-2012.

quality assurance systems in agribusiness enterprises).

However, there is no justification for restricting funds

for this objective in the face of increasing prevalence of

food quality safety hazards and the expected expansion

of tasks in relation to veterinary inspections, e.g. as a

part of implementation activities or cross-compliance

control.

In the light of this analysis, the authors conclude
that there is a need to increase expenditures primarily
for those purposes in the agricultural sector, which
have the largest reception area and longest effects.
Thus, the following “vertical” shifts should take
place that concern the increase at the regional
level of:

— resources for regulation of water, according to the
emerging growth trend seen for several years;

— spending on geodetic and management works, which
could have a positive impact, especially on rural
development;

— resources to voivodeship and poviat veterinary
inspectorates, whose role, especially controlling,

under the directives on animal welfare is
growing.
Authors’ research experience in the assessment

of agricultural budgets indicates that the increase
in spending on these objectives could be financed
from specific provisions and the Agricultural Property

Agency (from the Agricultural Property of the
Treasury).
Relationships between the selected

headings in the central budget and the
budgets of voivodes

The next step of the analysis was to verify, whether
there are correlations between headings financed from
the central budget and the budgets of voivodes. The
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first significant correlation concerned the long-term
relationship between funds for fighting against infectious
diseases financed from the central budget (CB) and
the protection of plants funded from the same source
(CB), where the correlation ratio was -0.97 (Figure 3).
This may indicate the fact that budget designers treat
these two headings as substitutes in financial terms,
although they refer to different actions. In the analysed
period, there was a significant decrease in expenditures
related to the protection of plants in favour of
significant increase in funds for combating infectious
diseases and co-financing for veterinary inspection
tasks. In the light of the financial competitiveness of
budgetary objectives and under conditions of limited
resources associated with the current needs, this can be
a result of task preferences, e.g. prevention and control
of bird flu, BSE, and other zoonotic diseases, which
Poland and other EU countries have to deal with.

A similar relationship also referred to the relationship
of expenditure on combating infectious diseases (CB) and
plant protection financed from the budget of voivodes
(VB), where the correlation rate was - 0.95. These
situations put a prerequisite that plant protection was
marginalized for a long time, both at the level of central
and voivodeship expenditure.

Another important and highly correlated (0.85)
relation is found in expenditures for investments in water
management devices (VB) and the maintenance of basic
water management facilities and water important for the
regulation of hydrographic conditions for agriculture (CB)
(Figure 4). Both targets have been recognised for years,
and spending for them increased. This should be viewed
as a positive development, since the ordering of matters
relating to the regulation of hydrographic conditions and
investment in water management facilities in the face
of more frequent flood events has become a matter of
pressing concern.
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Figure 4. Investment in water management

(VB) versus maintenance of basic water

management equipment and waters essential for the regulation of hydrographic conditions
for agriculture (CB) in 2000-2012.

A similar correlation (0.73) one finds in relation
of spending on water law companies (VB) and the
maintenance of basic water management facilities and
water important for the regulation of hydrographic
conditions for agriculture (CB), which can also
be justified by a complementarity of funds from
both the central budget as well as the budgets of
voivodes.

Conclusions

These considerations give rise to the following
statements:
long-term trends in expenditures on the agricultural
sector in the central budget and the budgets of
voivodes to a relatively large extent correspond to
the directions of the proposed amendments to the
Common Agricultural Policy in 2014-2020, which is
reflected, for instance, in the increasing importance
of objectives in the central budget and the increasing
number of headings in the budgets of voivodes.
These expenditures (e.g. related to the regulation of
hydrographic conditions) are often complementary
to the EU funds flowing to the agricultural sector
for investments, they are also often substituted by
funds from the EU;
another directional convergence of national
funds is also visible in their increase and
adaptation related to expansion of powers and
responsibilities of the institutions responsible for the
implementation and compliance with environmental
protection instruments, which are present in the
announcements of the CAP reform in many areas
from the greening of direct payments to the principle
of cross-compliance;
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in the face of the reformed CAP, one can observe an
increasing role of AACs because of the need for the
implementation of measures under priorities relating
to the implementation of the Europe 2020 strategy
in the agricultural sector, which include promotion
and transfer of knowledge and innovation, promotion
of competitiveness, organisation of the food chain,
or promotion of social inclusion and economic
development in rural areas;

there has been a significant convergence between
the level of expenditure on specific headings
financed from the national and the EU budget, which
are expected to be continued - this concerns above
all actions financed by the EU;

it is suggested that the following “vertical” shifts
concerning the increase at the voivodeship level
should take place: funds for regulation of hydrographic
conditions, according to the trend of growth observed
for the last several years; spending on geodetic and
management works, which could have a positive
impact, especially on rural development; funds for
voivodeship and poviat veterinary inspectorates,
whose role in controlling the compliance with the
directives on animal welfare is growing.
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CREDIT GUARANTEE SCHEME FOR THE SME SECTOR IN POLAND
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Abstract. The aim of the study is to evaluate the credit guarantee scheme in Poland and compare it with the schemes
in the selected European Union countries. The paper presents models of guarantee schemes in the EU on the example
of Germany, Italy, Portugal, and Poland. There were described definitions of credit guarantees as well as a role
of guarantee institutions. Furthermore, the study provides an evaluation of a role of the credit guarantee scheme
in raising external co-financing by the SME sector. Guarantee schemes in different countries can be characterised
by various levels of development and acquired experience. The study displays disadvantages of the Polish credit
guarantee scheme, which should be improved thanks to the experience and reliable solutions used in other European

Union countries.
Key word: guarantee funds, guarantees, SME.
JEL code: G23

Introduction

Entrepreneurs, especially in the sector of micro, small,
and medium enterprises, often have difficulties with
access to credits and loans. This problem has become
more significant recently, in the time of the economic
crisis. Considerable risk of investments or a lack of suitable
security instruments many times makes it impossible to
raise external co-financing. Here, it should be mentioned
that micro and small enterprises are perceived as the
economic backbone because of their important role in the
economic development, both on the local and regional
level, and creation of employment (Green A., 2003).
Therefore, public support has enabled, also in Poland, to
establish organisations, which aim at facilitating access
to external financing for the SME sector. This objective
is implemented through credit and loan guarantees,
using the strategy of risk sharing between banks or
other financing institutions and guarantee funds, which
guarantee a credit or a loan.

The aim of the paper is to evaluate the credit
guarantee scheme in Poland against the background
of the selected EU Member States: Germany, Italy,
and Portugal as well as to determine development
perspectives. Credit guarantee schemes can be
characterised by various levels of development. Each
of them uses different instruments to achieve the same
goal - support of micro, small, and medium enterprises
through improvement of access to external sources of
financing. Does the Polish credit guarantee scheme fulfil
its role? What kind of experience of other countries can
be used in Poland? This study takes up an attempt to
answer these questions. The first research task is to
present the selected guarantee schemes in the EU and
the data concerning their activity. The second task is to
evaluate the functioning of guarantee funds and their role
in external co-financing of SMEs. Foreign and domestic
secondary sources, including research results and
reports as well as information acquired from supervising
institutions or bodies cooperating with guarantee funds in
Poland and the European Union were used in the paper.
Every year the data on functioning of guarantee funds

are collected by the National Association of Guarantee
Funds and the Polish Agency for Enterprise Development
and then they are published in the annual report. The
attempt to evaluate the schemes in Poland was taken by
J. Prochniak in 2010 in the study “The Evaluation of the
Activity of Guarantee Funds in Poland”.

1. Guarantee and re-guarantee schemes in
the EU Member States

Credit guarantees are one of the traditional financial
instruments facilitating development of the sector
of small and medium enterprises. A history of this
instrument comes from the time when money became a
legal tender. Issuing guarantees became institutionalised
at the end of 19t century. First institutions, which issued
guarantees commercially, were established in Belgium
and France. Establishment of credit guarantee schemes
in other countries took place in the 1950s as a result of
growth of demand for credit money (Badach A., 2011).

The European Commission defines a guarantee
as a legal commitment of the third party for paying
outstanding part of a credit or a loan, with unpaid interest,
in the event of a default by a borrower (Prochniak J.,
2010). Credit guarantee funds are sources of long-
term financing and an instrument of indirect fulfilling of
capital needs of enterprises. An institution, which issues
a guarantee, facilitates entrepreneurs’ access to credits
and loans through overtaking the guarantee of paying of
credits and loans in the case of a default by an enterprise.
In such situation, a fund compensates a loss for a bank
or a credit fund to a value indicated in a guarantee
agreement. In Poland, funds issue small and medium
entrepreneurs a guarantee to 70-80% of a credit or loan
value of maximal amount from PLN 50 to 300 thousand.
An entrepreneur has to pay a commission expressed as
a percentage value of a guarantee (Gajewski M., 2000).

In the European countries, there were evolved
two basic ways of guaranteeing: mutual and issued
by specially established funds of credit guarantees.
In the so-called old EU (EU-15), these two ways are
used for guaranteeing function, whereas in the Central

! Corresponding author. E-mail: biernat-jarka.agnieszka@wp.pl
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Fig. 1. Scheme of the guarantee system in Poland

and Eastern Europe funds were established using
public resources as well as within international support
programmes. In the Northern EU-15 countries, public
programmes dominate; whereas, mutual guarantee
funds dominate in the Southern countries. Within mutual
guarantees, there can be distinguished three basic
models: Italian, French, and Spanish (Prochniak 1J.,
2010). In the Italian model, when entrepreneurs want
to use guarantee services they become partners, they
contribute financially establishing capital and become
shareholders. The French system was established as
a result of initiative of cooperating entrepreneurs who
created a cooperative of credit guarantees fulfilling needs
of their founders. Contemporary in the French model,
enterprises are beneficiaries of guarantee services
and they do not participate in the management and
recapitalisation of guarantee bodies, which fully or partly
use public resources. The Spanish model connects direct
mutuality and strong participation of public institutions.
Entrepreneurs who want to use a guarantee pay a fee
and become shareholders.

Credit guarantee funds establish associations and
organisations. There is at least one organisation joining
local and regional guarantee funds in each country. They
mainly represent credit guarantee funds towards the
socio-economic environment. In the European countries,
national associations of credit guarantee funds apply
for membership in the European Association of Mutual
Guarantee Societies (AECM). It is an organisation
supported by the European Commission (Gajewski M.,
2000). In 2012, the AECM had 38 member organisations
operating in 20 EU Member States, Montenegro, Russia,
and Turkey. In 2011, the AECM member organisations
had a total guarantee volume in portfolio of over
EUR 77.4 billion and issued a total volume of over
EUR 28 billion of new guarantees (AECM, 2012). Two
Polish institutions are members of the AECM: Bank
Gospodarstwa Krajowego and the National Association of
Guarantee Funds.
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2. Guarantee scheme in Poland

The network of guarantee funds in Poland has
developed since the 1990s together with introduction
of the market economy. However, there were not
classical credit guarantees for the SME sector in Poland
till 1994 (Gajewski M., 2000). A preliminary period can
be characterised with spontaneity of their establishment,
a lack of a framework of system functioning as well
as a lack of sources for guaranteeing operation
(Prochniak J., 2010). The state programme “TOR#10"
Project of Small Entrepreneurship Development and the
“PIL” Programme - the Programme of Local Initiatives
were bases of the system of the credit and guarantee
scheme in Poland. The first guarantee funds in Poland
were established within this second programme with use
of the European sources (PHARE). The next group of
funds got support within the help from the governments
of Canada and the United Kingdom (Raport o stanie
funduszy..., 2012). The most significant increase in
a number of new funds was recorded in Poland in the
period of 2002-2004; they were established as initiatives
of regional and local authorities. At that time, the Bank
Gospodarstwa Krajowego (BGK) supported capital
development of local and regional funds; it implemented
assumptions of the state programme of development of
guarantee funds Capital for entrepreneurs. At the end
of 2004, sixty-one local and regional guarantee funds
operated, so nearly twice as at the end of 2001. Further
changes could be observed from 2004, for example,
mergers of funds, increase and concentration of their
capital (Badach A., 2011).

A programme implemented by the Polish Agency for
Enterprise Development within the Sectoral Operational
Programme Improvement of the Competitiveness
of Enterprises in the period of 2004-2007 was very
important for building of the scheme of guarantee funds
in Poland. At that time, there was an increase in the
number of funds and rise of capital used by funds for
guaranteeing activities. The next period of increase in the
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Fig. 2. Value of issued guarantees by 51 guarantee funds in Poland in the period of 2004-2011

Table 1
Risk of guarantees payment in the group of 51 guarantee funds e
Specification Total value % of funds capital
Funds capital 1 035 386.6 100%
Value of guaranteed commitment 1 002 719.4 97%
Value of guaranteed credit/loans 2 474 037.5 239%
Guarantees paid in 2011 232534 2%
Guarantees paid in the period of 2000-2011 67 935.3 7%
Value of debt collection in the period of 2000-2011 9 814.1 1%

Source: authors’ calculations based on the data from Raport o stanie funduszy..., 2012

value of capitals took place from 2007 to 2011 thanks to
support from Regional Operational Programmes.

Processes of transformations through consolidation,
including takeovers of smaller funds by stronger ones or
establishment of new entities, have been still possible for
notification (Raport o stanie funduszy... 2012). In 2010,
fifty-four guarantee funds operated in Poland.

The National Association of Guarantee Funds is
an important organisation joining guarantee funds; it
has been operating since 1996. The association gains
information about functioning of 51 funds in the entire
Poland.

A value of capital placed in particular funds is
much differentiated. There are very small funds with
the capital below PLN 1 million, and in contrast, there
exist also very big ones with the capital higher than
PLN 12 million. Despite these differences, guarantee
funds in Poland operate basing on similar rules. There
is, at least, one regional fund in the majority of Polish
regions (voivodships) and 1-3 local funds located in the
most significant cities of a region. Funds cooperate with
banks and credit funds concluding an agreement on
cooperation (Badach A., 2011). Data on functioning of
guarantee funds is collected by the National Association
of Guarantee Funds and the Polish Agency for Enterprise
Development. The analysis of data from 2011 includes
51 guarantee funds in the entire Poland.

In 2011, the number of issued guarantees equalled
6 118, and it decreased by 14.4% compared with 2010.
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It is a first decline in increasing year-by-year value of
issued guarantees; it results from the increase in credit
risk and stricter rules in allocating bank credits. On
the contrary, the value of capitals in guarantee funds
has increased since 2004 and in 2011, it exceeded
PLN 1 035 million. In the period of 2004-2011, there
was also an increase in the value of issued guarantees,
with the level of PLN 967 million in 2011 (Figure 2).
The most significant increase in the value of issued
guarantees was noticed in the period of 2006-2007,
which was connected with initiating of the Sectoral
Operational Programme Improvement of  the
Competitiveness  of  Enterprises  and Regional
Operational Programmes, which enabled considerably
to capitalise guarantee funds. Increase of the total
value of issued guarantees is connected with increase
in the value of capitals in funds, which changed by 9%
compared with to the year 2010. There was also a rise of
an average value of issued guarantees, which was nearly
PLN 160 thousand in 2011 (Raport o stanie funduszy...,
2012).

It can also be noticed that risk connected with
guarantees issuing has increased. Guarantees paid in
2011 constituted about 1% of the value of guaranteed
capitals and about 2% of the funds’ capital. Guarantees
paid since the beginning of funds’ operation have
reached nearly PLN 68 million, in 2011 - more than
PLN 23 million - it constituted one third of the whole
amount. About 15% of debt was collected so far. Risk

Economic Science for Rural Development No. 30, 2013
ISSN 1691-3078



A. Biernat-Jarka, E. Planutis

Credit Guarantee Scheme for The SME Sector in Poland Against

The Background of The Selected EU Member States

increase was influenced by a significant growth rate of
credits for SMEs in the previous years as well as the
macroeconomic situation of Poland (Raport o stanie
funduszy..., 2012).

Guarantee scheme on the example of

Germany, Italy, and Portugal

The German guarantee scheme is based on a system
of credit guarantee funds through operation of guarantee
banks - Blrgschaftsbanken. In this country, the scheme is
well organised, developed, and efficient. Guarantee banks
established after the end of the second World War were
a strategic instrument in stimulation of microenterprises’
development and growth of employment. The system
was deeply reorganised in the 1980s through resignation
from sectoral specialisation of banks and aiming at
strengthening them through widening of a scope of their
operation. Moreover, after German reunification, the
system of guarantee banks was developed for new areas,
where new banks were established within the existing
model. A re-guarantee system is the main instrument
of support for public system of mutual guarantees (De
Vincentiis P., 2008). Re-guarantees are issued by the
central government as well as particular Lander (States
of Germany) and have a character of public support.
They work as re-guaranteeing credit guarantees for
entrepreneurs using public resources and enable to lower
risk and to multiply capital.

There are 17 guarantee banks in Germany, one per a
state except Bawaria, where two banks operate because
of the level of economic development. These specialised
banks are independent and private; however, they have
a license allowing issuing guarantees through working no
for profit. At the same time, these banks cannot give
credits and collect deposits. They are represented by
the Association of German Guarantee Banks. It gathers
guarantee banks but it does not run guaranteeing activity
itself (internal sources of the Polish Agency for Enterprise
Development).

Guarantee banks in Germany guarantee 80% of
the credit value. A guarantee bank has re-guarantees
of the state and divides risk as 26% for the State of
Germany and 39% for the German Federation in the case
of old Lander (Western Germany). In the case of new
Lander (previously, Eastern Germany), the government
undertakes bigger risk - 32% for the State of Germany
and 48% for the German Federation. Guarantee banks
charge one-time processing fee at the level of 1.0-
1.5% of guaranteed amount and a yearly commission:
0.8-1.2% of the credit value. Standardisation of rules
of cooperation between banks, which gives credits
and those, which issue guarantees, is an important
feature of the German system. A credit bank does not
conclude an individual agreement on cooperation with a
guarantee bank, which is a simplification for a costumer
and saves one’s time. Moreover, all credit banks, which
provide services for customers, are in the system.
Apart from guarantee activities, guarantee banks offer
also other services for small and medium enterprises,
as advisory in elaboration of business plans or risk
management. In 2010, the system of German guarantee
banks issued 8000 guarantees for the total value of
EUR 1.8 billion.
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The mechanism of guarantees in Italy is based on the
scheme of mutual guarantees, the so-called CONFIDI -
consortia of mutual credit guarantees. The system was
established in 1957 as a spontaneous reaction of micro
and small enterprises, when external financing was
granted only by banks and application for it was connected
with many barriers. The aim of its establishment was to
connect strengths, exchange of resources and experiences
through creation of cooperatives and consortia in
order to fulfil requirements of the banking system.
Mutual guarantees based on the agreements of united
entrepreneurs became an instrument of communication
with banks, and allowed to obtain higher credits with
lower levels of interests and commissions. At the same
time, the system was very fragmented and not regulated.
Just in 2003, there were created legal frameworks for the
Italian scheme CONFIDI. Particular institutions have to
fulfil some requirements in this system, as, for example,
running non-profit activities in issuing mutual guarantees,
SME enterprises are shareholders, minimal capital is
EUR 100 thousand (De Vincentiis P., 2008).

Nowadays, the Italian scheme of mutual guarantees
plays a significant role in Europe through functioning of
about 500 guarantee institutions uniting nearly 1 million
of SMEs (De Vincentiis P., 2008). The exact number of
institutions is not known; some institutions are so small
that they are not included in the official statistics. The
number of institutions is also differentiated regarding
particular regions; they are more numerous in the
Northern part of the country and they are better capitalised
there. Majority of them specialises in particular range, for
example, industry, agriculture, or craft. The CONFIDI's
activity is connected with a structure of credit guarantee
funds, which usually consists of money and guarantee
funds. The money fund has capital generated by member
fees and charges of external organisations, for example,
state, or regional institutions. Italian funds use national
and international re-guarantee programmes, which
consolidate their reliability and allow partly covering
losses. Funds guarantee usually about 50% of the credit
value. They charge fees for issuing guarantees on the
level of 0.5-1.6% of their value and a security deposit on
the level of 4-6% (De Vincentiis P., 2008).

Eurofidi is the largest in Italy and one of the largest
guarantee funds in Europe. Its share on the market of
Italian guarantee funds is on the level of 25%. Eurofidi
operates mainly on the area of Northern and Central
Italy, although a part of its activity concerns also foreign
markets (Massimo C., 2010). Since 2010, it has been
under the full control of the banking supervision, which
efficiently increases its reliability towards the banking
sector and allows partly covering losses. The fund tightly
cooperates with a group of 130 banks and a portfolio of
its costumers is more that 44 thousand of enterprises.
The value of active guarantees exceeded EUR 5.2 billion
at the end of 2009. In 2010, the fund issued guarantees
valued EUR 1.62 billion. A maximum guarantee for an
enterprise is EUR 4.4 million. The fund issues credit and
loan guarantees, offers also guarantees for leasing and
factoring transactions, and issues also bank guarantees
(internal sources of the Polish Agency for Enterprise
Development).

The Portuguese model of mutual guarantee scheme
was based on the Spanish, French, and German models.
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Fig. 3. Model of the Portuguese mutual guarantee scheme

In 1994, the company Sociedade de Investimento SA
(SPGM) was established as a result of pilot activities of
the IAPMEI - an institution supporting small and medium
enterprises in Portugal. This public initiative was the
first step in promoting a scheme of mutual guarantees
in Portugal. The next step was to overtake activities by
the private sector, mainly entrepreneurs and associations
of entrepreneurs, so those who were mostly interested
in the operation of this system. At the beginning, the
SPGM aimed at checking interest in this system on the
Portuguese market, so establishment of the mutual
guarantee scheme and their issuing, research how such
systems operate on other European markets as well as
submission of proposals for the Portuguese government
concerning new system solutions in this field.

Basing on the experience of other countries, legal
bases and a holding structure were initially established in
Portugal; the guarantee scheme was built and developed
basing on this structure. Three funds of mutual
guarantees (Mutual Guarantee Societies - MGS) were
established using the capital of SPGM after publishing
legal regulations concerning the scheme of mutual
guarantees in 2003. The funds Norgarante and Lisgarante
i Garval operate in three regions of Portugal. They aim at
popularisation of the guarantee scheme and advantages
of its use among SMEs as well as continuation of SPGM
work in the field of guarantee services. In 2007, the
fourth fund of mutual guarantees Agrogarante started its
operation; it functions in agriculture.

Public resources for financing of the scheme of
mutual guarantees were used mainly in the preliminary
phase of the SPGM establishment. Nowadays, mutual
guarantee funds are joint companies with public-private
capital functioning on the base of the banking law. At
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the same time public funds (domestic as well as the

European funds) play a significant role in the system of

re-guarantees; this system allows sharing risk as well as

multiplying capital, which can be guaranteed by funds.

The Portuguese model of the mutual guarantee
scheme was built on three pillars:

— guarantees for SMEs and entities who represent
them (from 2007 also for students, unemployed,
and natural persons who want to start business and
start-ups),

— a part of risk of mutual guarantee funds (MGS) is
taken by a mutual re-guarantee fund, owing public
resources for this purpose;

— the scheme of mutual guarantees is coordinated and
managed by the mutual re-guarantee fund (SPGM),
which creates and develops mutual guarantee
funds as well as takes care about the product
image.

The SPGM company, which operates as a holding
company of the scheme, offers also administrational,
accounting, and IT services for funds in highly competitive
prices. Four funds of mutual guarantees (MGS) are the
most visible element of the mutual guarantee scheme
for costumers, as small and medium enterprises.
Mutual guarantee funds do not do administrational or
management activities for a company (these tasks are
performed by the SPGM); they only obtain and service
costumers, mainly SMEs. They directly communicate
with entrepreneurs and entities, which take advantages
from system functioning (financial institutions, public
organisations, for example, IAPMEI).

Funds are built mainly basing on private capital and
are under the bank law regulations. Structural funds
financed from the EU support are additional sources of
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their capital. In order to obtain a guarantee, a costumer
(an entrepreneur) has to buy shares of particular
company - fund valued 2% of an amount one wants
to obtain as a guarantee. Entrepreneurs are 20% of
shareholders of the system, the SPGM has about 10-
15% of shares, the rest is owned by banks and public
institutions. The amount of EUR 2.5 million is a capital
necessary to establish a mutual guarantee fund.
Moreover, entrepreneurs have to pay commissions,
which are paid in advance per year on the level 0.5-4.5%
of the guarantee value (2% on average). Because of
the financial crisis, the Portugal government co-finances
commissions, which have to be paid because of an
obtained guarantee. A maximum value of a guarantee
has been EUR 2.5 million since the beginning of system
functioning.

Apart from credits, activities implemented with use
of the European resources like bid securities in tenders
are also guaranteed. What is important, credit funds
do not operate in Portugal, so credits can be given by
banks or leasing companies. Depending on the type of
a sector, a guarantee can be on the level of 50-90%.
The scheme has 76 guarantee lines, including 11 for
agriculture. Since the beginning of the scheme operation,
fifty-nine thousand of SMEs was supported (internal
sources of SPGM).

In the case when entrepreneurs do not repay credits,
which happens more often in Portugal because of the
financial crisis, mutual guarantee funds are obliged
to pay guarantees for banks. In order to prevent it,
employees of funds contact costumers once a month.
In a situation of recognition of problems, they analyse
the financial situation of an enterprise and risk of
guarantee payment; if it is necessary, they prepare an
annex to an agreement and agreement with a bank and
instead of full payment, they lead to part guarantee
payment.

Conclusions

1. Micro, small, and medium enterprises have significant
difficulties with access to external financing due to
the financial crisis. Thereby, credit guarantees are so
essential instrument of support for their functioning.

2. Credit guarantee schemes in the European Union
countries are on different levels of development.
At the same time, the period of functioning of
particular systems does not decide on efficiency of
guarantee activities facilitating access of SMEs to
external sources of financing.

3. The Polish credit guarantee scheme is fragmented
and not homogenous compared with systems
operating in Germany or Portugal. Taking into
account a chaotic character of the system, it mainly
resembles the Italian system with many differences
on the contrary.

4. A comparison of data on the number and value of
guarantees can result in a conclusion that the Polish
credit guarantee scheme fulfils its role. However,
it requires many improvements, which can be
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implemented with the use of experience and good
practices of other European Union countries.

5. A lack of commonly accessible re-guarantees is a
basic disadvantage of the Polish system causing that
the highest risk of guarantee payment is kept by a
fund. The instrument of re-guarantees is widely used
in the European Union countries. It is necessary to
introduce a system of re-guarantees in Poland to
reduce the risk for functioning of guarantee funds.

6. A very important disadvantage of the Polish system
is a lack of detailed legal regulations. Functioning
of guarantee funds is not subject of any legal
regulations so these institutions are not partners
to financial institutions. It is necessary to create
detailed legal regulations allowing guarantee funds
to be an equal partner to banks.

7. Introduction of homogenous standards of running
guarantee activities as well as a rating methodology
for funds would allow increasing their reliability
towards cooperating banks.
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Abstract. The article deals with an economic-mathematical model of optimal distribution of the amount of work
among the tractor aggregates considering the fixed agrotechnical terms for the execution of production processes
in the field crop cultivation. A method of linear programming is applied to solve this task. A theoretical relationship
is presented between the rated costs per hectare and the performance characteristics of the tractor aggregate.
This is shown by an example of a calculation of the optimal distribution of the amount of work among four tractor
aggregates performed in ploughing and sowing. The developed model provides an opportunity to make a motivated
conclusion how to perform the work with optimal variable expenses reducing the losses of crops after harvest
owing to fixed agrotechnical terms as well as to justify the structure of the technical provisions of the production

processes.

Key words: amount of work, specific costs, tractor aggregate, economic-mathematical simulation.

Introduction

At the present time, there is a wide choice of sets
of machines and tractors on the market of agricultural
machinery with various energy capacity and efficiency.
Therefore, it is important for the producer of agricultural
products to know what circumstances determine efficient
use of agricultural machinery, and methods of its choice.
The choice of a tractor aggregate must proceed from a
condition that it should meet the production requirements
and economic efficiency. Similar conclusions were made
also by other scientists (Thornley J. H. M., France J., 2007).
The solution of this issue is possible when economic-
mathematical methods are applied which allow to obtain
an answer to the questions how the particular amount
of work is distributed among the tractor aggregates,
which of the selected variants is optimal, and to take
into consideration all the economic and agrotechnical
conditions by using mathematical models and solving
them as a task of linear programming.

Materials and methods

The aim of the paper is the development of
an economic model for the choice of an optimal
distribution variant of the amount of work among
the tractor aggregates keeping to set agrotechnical
terms, the optimality criterion being variable costs that
reflect the level of the current expenses and capital
investments.

Application of the model will enable the producer
of agricultural products to make motivated conclusions
on the efficient implementation of the production
processes.

Theoretical foundations of mathematical simulation
of the production processes in agriculture are used to
solve the advanced task. The economic and agrotechnical
conditions are expressed by means of linear inequalities
and equations, applying economic-mathematical methods
(Asejeva A., Kopiks N., Viesturs D., 2006; Paviov B. V.,

* Corresponding author. Nikolajs Kopiks, uzc@aplio.lv
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Pushkareva P. V., Scheglov P. S., 1982; Taha, Hemdi A.,
2005; Frans G., Torili G. H. M., 1987). The functional
dependencies are established using the theoretical
foundations of completing machine-and-tractor
aggregates. The mathematical model was calculated
using the superstructures of the MS Excel software.

Research results and discussion

Usually any farm employs various machines which
differ by their efficiency and variable costs, although,
they carry out the same amount of work. Their efficient
use when performing the assigned amount of work and
keeping to fixed agrotechnical terms requires finding
of optimal distribution among the tractor aggregates.
A preset amount of work may be carried out by tractor
aggregates in different configurations.

Let us discuss an example of an economic model
for optimised choice of the distribution of the amount
of work among the tractor aggregates keeping to set
agrotechnical terms. A grain producing farm has to
carry out the following amount of work: to plough and
to sow 150 ha of land. This work has to be completed
within 10 days - ploughing in five days and sowing in the
same period of time. The farm has tractor aggregates
which are presented in Table 1. (According to the
data of the Central Statistical Bureau of the Republic
of Latvia, tractors with a capacity of 80kW and more
than 100kW are generally used on the farms with areas
under crop 150 ha and more). The work shall be carried
out to a preset extent by means of the aggregates
indicated in the table with minimum variable costs and
in fixed agrotechnical terms as any deviation from them
influences the crop capacity.

The determination of optimal distribution of the
assigned amount of work among the tractor aggregates
presented in Table 1 which ensure minimal costs and
completion of the work in fixed agrotechnical terms
requires minimisation of the target function.
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Table 1
Information on the tractor aggregates
Working Price of the aggregate Efficiency of the
width Costs* :
Aggregate ’ LVL/ha Agricultural Tractor, aggregate,
m i ha/h
machine, LVL LVL a
Ploughing aggregates
MTZ 1025+Kverneland ES-
80 200 1.5 16.21 5378 11381 1.2
John Deere 8200 +
Kverneland DC-100 3 18.12 11407 66249 2.4
Sowing aggregates
MTZ 1025 +252AmaZ°”e AD 2.5 17.94 8894 11381 2.75
John Deere 8200 +
Amazone AD 452 4.5 26.20 19239 66249 4.95

* Repair and maintenance costs are not considered since in this case they do not depend on efficiency and differ in

proportion with the performed work.

Source: authors’ calculations based on "“Armus” Ltd

Ceiin :i Zcijxij (1)

where:

C..-costs per hectare of the i-th type of work
(ploughing, sowing) performed by the tractor
aggregate, j-th configuration of the tractor
aggregate;

X..-amount of the i-th type of work performed
by the j-th configuration of the tractor
aggregate;

m - number of the types of work to be performed;

n - number of the types of work performed by
aggregates of different configurations.
This amount of work shall be carried out on
condition:

n n

inj =a1;2xij =b (2)

i=1 i=1

where:
al- amount of the ploughing operation;
s amount of the sowing operation.

All the operations shall in fixed

agrotechnical terms

be completed

n
-1
> diwy 5y 3)
x=1

where:

d,;l - daily output of a tractor aggregate in the j-th
configuration;
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l‘l..-ﬁxed agrotechnical term for the i-th kind of
work performed by a tractor aggregate in the
j-th configuration.

The variables may not have negative values:

X;j >0 (4)

The presented mathematical model for the
determination of the optimal distribution of a particular
amount of work among the existing tractor aggregates
and its execution in a fixed agrotechnical term is treated
as a task of linear programming. The results obtained for
the optimal distribution of a particular amount of work
which ensures minimal costs are presented in Table 2.

It is evident from Table 2 that the ploughing
aggregate MTZ 1025+Kverneland ES-80 200 has to carry
out 40% of the amount of work intended for ploughing
but the aggregate John Deere 8200 + Kverneland DC-
100 - 60%, respectively. Execution of this amount of
work takes place in a fixed agrotechnical term. The
sowing aggregate MTZ 1025 + Amazone AD 252 fulfils
91.7% of the amount of work allotted for sowing, while
the aggregate John Deere 8200 + Amazone AD 452 -
8.3%, respectively.

This distribution of the tractor aggregates by the
types and amount of the work to be completed in a fixed
agrotechnical term is optimal for which the variable costs
constitute LVL 5396.73.

The results also show that the aggregate John Deere
8200 + Kverneland DC-100 performing the amount
of the ploughing work has a reserve of time equalling
1.25 days but during the sowing period it has 4.75 days
of the calculated period of time. It means that in any
other configuration the particular aggregate can make
use of this time doing other types of work but it can be
redistributed among other aggregates at insignificant
temporary load (less than a day’s output).
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Table 2

Optimal distribution of a particular amount of work among the tractor aggregates

Amount of the Duration of the Number of the .
. . Variable costs,
Aggregate performed performed work, working days in
. LVL
work, ha days the period
Ploughing
MTZ 1025+Kverneland ES-
80 200 60 5 : 972.50
John Deere 8200 +
Kverneland DC-100 20 3.75 1630.64
150
Sowing
MTZ 1025 + Amazone AD 137.5 5 2466.07
252 s
John Deere 8200 +
Amazone AD 452 12.5 0.25 327.52
Total 150 10 5396.73

Source: the data of Table 2 are based on the authors’ calculations

Table 3 shows individual scenarios from the
calculated distribution process of the amount of the
above-mentioned work to be completed in fixed
agrotechnical terms, and the changes in variable
costs.

Table 3 outlines that in various scenarios of the
distribution of the amounts of work to be completed
(and there are lots of them) the variable costs
are different from the optimal value presented in
Table 2; neither fulfilling the imposed restrictions.
Therefore, a condition is not fulfilled in Scenario 1
to complete the preset amount of the ploughing and
sowing operations in fixed agrotechnical terms. It is
implemented by 20% less. In Scenario 2, a condition
is not fulfilled to complete the preset amount of the
ploughing work.

Consequently, the particular model for the
determination of the optimal distribution of a particular
amount of work among the existing tractor aggregates
and its execution in fixed agrotechnical terms allows an
optimal distribution of the work among the existing tractor
aggregates in order to finish it in a preset agrotechnical
term with minimal costs.

The optimal variable costs will change if the same
aggregates carry out the total amount of work with
variable values of imposed conditions. Besides, the
value of the amount of the work to be completed by the
tractor aggregates of each configuration has a limit of
its efficient execution. Figure 1 shows variations in the
optimal variable costs depending on the established
amount of the work to be performed and its distribution
among the aggregates.

It is apparent from Figure 1 that the optimal variable
costs increase with the increase of the amount of the work.
If the amount of work is 100 ha (ploughing, sowing), it is
distributed among the aggregates in the following way -
during ploughing the aggregate MTZ 1025 + Kverneland
ES-80 200 shall carry out 60% of the amount of work,
while the aggregate John Deere 8200 + Kverneland DC-
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100 - 40%. During the sowing operation, the aggregate
MTZ 1025 + Amazone AD 252 shall perform 100% of
the amount of work, while the aggregate John Deere
8200 + Amazone AD 452 - 0 %, the optimal variable
costs constituting LVL 4430. When the amount of the
ploughing operation is 200 ha, these aggregates cannot
manage the amount of work due to the violation of the
imposed condition (the agrotechnical term). Execution
of the amount of work in a fixed agrotechnical term
by two ploughing aggregates makes 90%, since their
capacity and the established length of the working day
(Tyor-10 h) does not allow fulfilling such an amount
of work. During the sowing operation both the
aggregates finish the amount of work completely, 50%
each. It is possible to fulfil the preset amount of the
ploughing work without keeping to set agrotechnical
terms; however, this leads to a decrease in the
crop capacity.

The limit of the amount of the work to be performed
for the particular configuration of the tractor aggregates
is 180 ha at the above mentioned limitations (type
of work, amount of work, agrotechnical terms).
At such an amount of work its distribution among the
tractor aggregates is the following: the ploughing
aggregate MTZ 1025 + Kverneland ES-80 200 shall
carry out 33%, while the aggregate John Deere 8200 +
Kverneland DC-100 - 67%. During the sowing operation
the aggregate MTZ 1025 + Amazone AD 252 shall
perform 76% of the amount of work, while the aggregate
John Deere 8200 + Amazone AD 452 - 24 %, the optimal
variable costs constituting LVL 6029.10.

The value of the variable costs depends on the
other factors as well. The optimal costs change with the
changes in the target function (Equation 1) coefficients
reflecting the costs of the unit of the performed
work with its variables X;; for each aggregate. For
example, if coefficients Cj; in the previous case, when
the optimal distribution (150 ha) of the work to be
performed (ploughing and sowing) is determined, are
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Table 3

Individual scenarios for the distribution of the above-mentioned work to be completed in
fixed agrotechnical terms, and the changes in variable costs.

Amount of the Duration of the Number of the .
. . Variable costs,
Aggregate performed performed work, | working days in
" LVL
work, ha days the period
Scenario 1 Ploughing
MTZ 1025+Kverneland ES-
80 200 60 5 ; 972.50
John Deere 8200 +
Kverneland DC-100 60 25 1087.10
120
Sowing
MTZ 1025 + Amazone AD 60 2,18 1076.10
252 s
John Deere 8200 + Amazone
AD 452 60 1.21 1572.09
120 10 4707.79
Scenario 2 Ploughing
MTZ 1025+Kverneland ES-
80 200 60 5 ; 972.50
John Deere 8200 +
Kverneland DC-100 75 313 1358.87
135
Sowing
MTZ 1025 + Amazone AD 75 2.73 1345.13
252 .
John Deere 8200 + Amazone
AD 452 75 1.52 1965.12
150 10 5641.62
Source: the data of Table 3 are based on the authors’ calculations
Ploughing - MTZ 1025+Kverneland ES-80 200
Ploughing - John Deere 8200 + Kverneland DC-100
I Sowing - MTZ 1025 + Amazone AD 252
E==3 Sowing - John Deere 8200 + Amazone AD 452
& Optimal variable costs, LVL
100
100 4 100 - 7000
] 9 (6297
] }Hﬂ () 5932 £ 6000 .
o * 80 + 7]
£ 80 7 | 118397 gEm L]
£ ] i 4881 g 60 + 5000 @
224 4430 ' S
S5 35607 4892 050 £ 4000 o o
o c ] = o -
SEswi = § 3000 8
oo ] — T
EL ] — + 2000 ©
s 2217 = -
0 0 E + 1000
0 1 + ——F 0
100 125 1580 175 200
Amount of the performed work, ha
Source: the data of Figure are based on the authors’ calculations
Fig. 1. Variations in the optimal variable costs depending on the established amount of the work
to be performed and its distribution among the aggregates
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replaced by a value which corresponds to the 200 ha
amount of the performed work (150 ha - ploughing
16.21 and 18.12 LVL/ha, sowing 17.94 and 26.20 LVL/ha;
200 ha - 14.73 and 14.95 LVL/ha, sowing 15.42 and
20.77 LVL/ha), then the optimal costs decrease by
15%, constituting LVL 4610.15 at the previous optimal
distribution of the amount of the executed work which
corresponds to a condition when the distribution is
150 ha. This indicates that the value of the coefficients
mentioned is of great importance for the calculation of
the minimal costs as their values depend on the price
and technical parameters of the aggregate. Another very
important factor for the execution of the i-th kind of work
is the value of the fixed agrotechnical term l‘,j (Kopiks, N.,
Viesturs, D., 2010).

The example of the discussed model shows that the
application of economic-mathematical methods makes it
possible to obtain an optimal value for the distribution of a
preset amount of the work among the tractor aggregates
allowing to use efficiently the technical means and solve
the production tasks.

This method may be applied also to an entire
complex of previously planned agricultural operations
performed by various tractor aggregates keeping to set
agrotechnical terms violation of which may affect the crop
capacity.

Conclusions

Optimal distribution of the amount of work among
individual tractor aggregates is necessary In order to
minimise the rated costs.

The presented economic-mathematical model
provides a possibility to calculate an optimal variant for
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the distribution of the amount of work among the tractor
aggregates considering the fixed agrotechnical terms,
and to determine an optimal structure of the technical
provision of the production processes.

Bibliography

1. Asejeva, A., Kopiks, N., Viesturs, D. (2006). The Choice
of an Optimum Ploughing and Sowing Aggregate
for Different Amounts of Work. Proceedings of the
International Scientific Conference “Economic
Science for Rural Development,” N¢ 10. Jelgava,
pp. 139-144.

2. Frans, G., Torili, G..H.M. (1987). Matematicheskije
modeli v seljskom hozjaistve (Mathematical Models
in Agriculture).  Perevod s angliskovo. Moskva,
Agropromizdat, 400 str.

3. Kopiks, N., Viesturs, D. (2010). Research
into Models of Choice of Tractor Aggregates:
9% International Scientific Conference Engineering
for Rural Development Proceedings, Volume 9.
Jelgava, pp. 139-143

4. Pavlov, B. V. Pushkareva, P. V., Scheglov, P. S.
(1982). Projektirovanije kompleksnoij mehanizaciji
seljskohozjaistvennih predprijatij (Designing
Complex Mechanization in Agricultural Enterprises).
Izdateljstvo M. “Kolos”, 288 str.

5. Taha, Hemdi A (2005). Vedenije v isledovanije
operacij (Introduction to Operations Research).
7 - izdanije: Perevod s angliskovo. Moskva,
Izdateljskij dom “Viljams”, 192 str.

6. Thornley, J.H.M., France, J. (2007). Mathematical
Models in Agriculture: Quantitative Methods. CABI,
p. 906.

Economic Science for Rural Development No. 30, 2013
ISSN 1691-3078



I. Vitola, S. Avota Economic Analysis and Development Prospects of The Crop Farming Sector in Latvia

ECONOMIC ANALYSIS AND DEVELOPMENT PROSPECTS OF THE
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Abstract. Agricultural companies are important for creating a stable agricultural industrial complex. Companies
are dependent on grain purchase prices and dictate their rules; they should provide a production storage system
to reduce these factors maximally. Businesses should also follow very conservative borrowing policies resulting in
effective protection against a variety of external factors such as price changes, weather conditions, and national
economic policy. The aim of the research is to perform an economic and financial analysis and to assess crop
industries as well as to explore their development perspectives. It is possible to increase the area sown with
grain in Latvia; mainly in less intensively exploited areas like Pieriga, Kurzeme, part of Vidzeme, and Latgale.
Besides, there is a significant potential for increasing crop yields in Latvia compared with the other EU Member
States. It is also necessary as far as possible to seek for lower costs to reach the highest possible outcome.
The company major risk factors include adverse climatic conditions, unprotected domestic market, unpredictable
current asset prices and price increase as well as grain purchase prices - a factor unknown at the time

of sowing.

Key words: crop farming sector, financial analysis, grain, rapeseed.
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Introduction

Agricultural industry is closely related with other
industries, and it depends on prices of inputs needed for
production: fertilisers, pesticides, fuel and machinery,
and prices of services. It is also affected by the
world demand for agricultural products; while
supply, in its turn, to a great extent depends on
the weather conditions in various regions of the

world which unfortunately is a factor not to be
influenced.
Agricultural enterprises have to produce their

products under tough competition, and market studies
are one of the most important procedures before
making any financial or economic decision. The company
managers have to possess reliable, sufficient, and
timely information to reduce the company’s risk. It is
very dangerous for the company existence and further
sustainable operation to rely, on market conditions, only
on the intuition and previous experience of managers
and specialists.

The research aim is to perform an economic and
financial analysis and to assess crop industries as well as
to explore their development perspectives.

Research tasks:

— to investigate and characterise the crop farming
sector and the supply of crop farming products to
the domestic market in Latvia;

— to identify development perspectives for the
industries of grain and rapeseed.

The following research methods were employed
in the present paper: the monographic method, the
graphic method, calculation and constructive methods,
the abstract and logical methods, statistical data
analysis, analysis of causal relationships, and data
generalisation.

Research results and discussion

1. Characteristics of the crop farming sector
of Latvia and the supply of crop farming
products to the domestic market

Unlike other industries of the national economy, crop
farming has several peculiarities, thus, it is one of the
most complicated industries of the national economy
requiring extensive knowledge on the growth and
development of plants, the specifics of any individual
crop, plant nutrition, and the environment where the
process of crop yield formation takes place, i.e. soil
(Latvian Ministry of Agriculture, 2006).

As of 1 January 2011, the agricultural area was
2423231.1 ha or 37.6% of the total area of the country
(State Land Service, 2012). In 2010, the Rural Support
Service visually surveyed units of agricultural land and
identified the agricultural area that was not maintained in
good agricultural and environmental condition in Latvia.
According to the survey the unfarmed area equalled to
368900 ha in 2010 or 16.0% of the total surveyed area in
Latvia. There were surveyed 2352159 ha of agricultural
land (Latvian Ministry of Agriculture, 2011).

Agricultural land occupies 77% of the territory of
Zemgale region which is 26.1% of the agricultural
area of Latvia. Soils in Bauska county are ones of the
most fertile soils in Latvia; in some places, qualitative
estimates of agricultural land exceed 60 points. Besides,
the relief and climatic conditions are favourable for
intensive use of agricultural land there (Bauskas
novada dome, 2012). The Cabinet Regulations No. 977
“Regulations on Agricultural Territories of National
Importance” of 1 January 2011 specify the agricultural
territories of national importance and the terms of their
exploitation. The agricultural territories of national
importance are concentrated in Zemgale region, besides,
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Fig.1. Percentage distribution of the grain output in Latvia in 2006-2010
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Fig.2. Percentage distribution of the sown area in Latvia in 2006-2010

it is estimated that the agricultural territories of national
importance located in Zemgale might account for 3%
of the total agricultural area in Latvia (Bierande R.,
2010).

In 2010, the most popular crop products were grain
in Latvia, accounting for 33.3% followed by potatoes
with 11.2%. However, in 2010, the largest increase
in output was observed for rapeseed when it rose
by 1.1 percentage points compared with 2008.

The proportion of wheat in the total output of grain
has consistently increased, accounting for the largest
share or 73.3% in the total quantity of grain produced;
the proportion of wheat has risen by 19.1% over five
years. The growth was due to an increase in the sown
area, which, in its turn, was stimulated by the effect
of prices, particularly wheat prices which were higher.
The proportion of other grain decreased with the
increase of wheat proportion in the total output of grain.
In 2010, oats accounted for 7.6%, barley - 13.9%,
and rye - only 5.2% of the total grain output. The

a4

increase in the production of wheat was also stimulated
by a stable increase in the export of wheat.

In 2010, feed and forage crops occupied the largest
proportion or 38% of the total sown area; yet, it tended
to decline. The area sown with wheat, on the contrary,
has steadily increased since 2006. It has increased
by 9 percentage points; whereas the area sown with
barley has steadily declined - by 5.5 percentage points
over five years. The area sown with potatoes has also
decreased; whereas the rapeseed area has increased
by 2.7 percentage points over five years, reaching a
proportion of 10.5% of the total sown area in Latvia in
2010. Itis important to analyse the average yield of crops
to draw conclusions on the causes of and correlations in
changes in the sown area and total output.

According to the data of selected farms, the average
yield of wheat decreased in 2009 and 2010, yet, it was
3.3 t/ha in 2010 which was 0.6 t/ha more than the
average yield in the country. The same situation was
observed for other grain, except oats, the yield of which
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Fig.4. Grain balance by season in Latvia in 2006-2010, thou. t

slightly rose by 0.1 t/ha in 2009 compared with 2008.
The yield of rapeseed decreased, and, according to the
data of selected farms, it was 2 t/ha in 2010 which was
0.1 t/ha less than in the country on average. The yield of
potatoes has decreased by 2.1 t/ha over three years and
was 14.9 t/ha in 2010. Yet, it has to be noted that the
average yields in the largest group of farms, according to
the FADN classification, were higher for the majority of
crops which may be explained by their ability to provide
appropriate conditions for growing crops. One can
conclude that the year 2010 was equally unfavourable for
all crops which resulted in lower average yields in Latvia.

The grain balance shows that the output of grain
totalled 1.663 min t in Latvia in the season 2009/2010,
of which 1.334 min t were exported and 0.983 min t
were consumed domestically. The majority or 0.467 min t
of domestic grain consumption consisted of feed grain,
and 0.276 min t were consumed as food grain. Both the
exports and imports of grain have significantly increased
since the season 2008/2009; yet, the total grain
consumption decreased after the season 2007/2008.
Of the total grain quantity of 1.663 min t produced in
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the season 2009/2010, 1.036 mIn t were wheat which
accounted for 62% of the total grain volume; 1.135 mIn t
of wheat were exported comprising 85% of the total grain
exports. The majority of wheat was consumed as food,
while the consumption of feed grain fluctuated which may
be explained by the quality of grain in a season, i.e. if
the quality of wheat is poor and it corresponds to the
standard of feed, the price of grain is lower and more
wheat is consumed as feed.

Food and agricultural produce were the second
most important export industry in Latvia in 2010. The
exports of these products accounted for 17.9% of the
total value of exports in Latvia in 2010. The exports
of wood and its products ranked first accounting

for 19.3% of the total value of Latvia’s exports.
Yet, the imports of agricultural produce comprised
16.3% of the total value of Latvia’s imports, and

the imports of agricultural produce still exceed the
exports of these goods. However, there was a positive
trend, since the negative trade balance in agricultural
goods fell to LVL 124.2 min. It means that goods
produced domestically were consumed more in Latvia
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than it was done during the previous years. A foreign
trade balance between exports and imports shows that
Latvia is able to produce the necessary quantity of
agricultural goods for its own consumption. In 2010,
the most important food exports traditionally were
non-alcoholic and alcoholic beverages, while grain
ranked second with 17%, of which 30% was exported
to Lithuania. The large proportion of export related to
new Lithuanian companies that entered the Latvian
market in 2010 and purchased grain at a higher price
than local companies. The grain was exported to
Lithuania, as the output of grain was lower there.
A significant 18% increase in imports was observed for
grain in 2010 compared with 2009. An analysis showed
that both the exports and imports of grain increased. It
may be explained by the fact that Latvian enterprises
offered a lower sale price of grain in 2010, which boosted
exports. Yet, understanding that no more grain could
be purchased in Latvia, Latvia businessmen were forced
to import grain, thus, artificially creating an increase in
expenses.

2. Development possibilities for the industries
of grain and rapeseed

It was concluded in a research on the development
problems of agricultural production and business in Latvia
that all the existing possibilities in the national economy
had to be exploited to approach the average EU socio-
economic level, and there were possibilities to expand
economic activity in agriculture in Latvia, since a large
area of agricultural land was not utilised and crop yields
were also low (Zvirgzdina R., et al., 2009).

Based on the data of Section 1, the authors conclude
that crop farming produces the most significant crops
as wheat and rapeseed. It is important to identify the
prerequisites and possibilities for increasing their output
in Latvia.

The area sown with wheat in the Northern Europe
tends to increase and to decrease in the Southern
Europe; yet, the average wheat yields rise in the entire
Europe (Kobus V., 2010). The low yield and purchase
price is also mentioned in various studies as one of the
grain production problems in Latvia (Brakmanis A. et al.,
2010).

According to the authors, one of the most essential
problems in the industries of grain and rapeseed is the
inability to predict the price. It has to be admitted that
the situation in the world determines the demand for
grain and rapeseed. As soon as the news on natural
disasters in a region is received, the price goes up at
a commodity exchange or vice verse - the price falls if
there is a forecast on higher yields. The prices of grain
and rapeseed, which slightly change depending on the
terms of delivery and the region, published by the largest
grain purchasers prove it.

“Various factors affect the prices of grain in the
world, for instance, yield, inventory, sown area, grain
consumption, price change in correlating goods,
and other factors. The information on the weather
conditions either favourable or wunfavourable for
growing/harvesting grain and forecasts issued by
local statistical bureaus, ministries of agriculture, or
grain agencies may also affect the prices of grain”
(Graudu cenu..., s.y.).
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The low prices for grain produced in Latvia in
2009/2010 insignificantly affected the sales of grain in
other countries. According to the information provided
by the European Commission, Latvia was the fifth
largest grain exporter in the EU (in 2009). In the
middle of January of 2010, a cargo with 28 500 tonnes
of wheat was shipped to Indonesia for the first time by the
cooperative of agricultural services “Latraps” and “Baltie
Agro” Ltd. In the 2009 season, “Latraps” purchased
more than 275000 tonnes of grain from farmers, of
which 183000 tonnes were sold to other countries
(Graudins U., 2010).

The forecasts of various institutions and departments
on grain yields and reserves in the world mainly affected
the prices of grain in 2011. In 2010, however, one of
the most significant factors affecting the grain prices
was Russia’s grain export ban and a report on the world
decrease in the yields and reserves of wheat, which
started a price hike from 135 EUR/t in July reaching the
highest level of 265 EUR/t in the beginning of 2012. It
has to be noted that the latest news on lower yields for
almost all crops is published every day. The information
is publishing in relation with the weather conditions;
hence, directly influencing the prices of grain.

The market of rapeseed differs from that of grain, as
it has no strong association with price changes of other
crops. The price of rapeseed started to increase already
in November of 2009; though, it started to increase
significantly only in June of 2010.

Another important factor, which affected the
convergence of the Latvian market prices of grain and
rapeseed with the prices on commodity exchanges, is the
fact that many farmers concluded fixed price contracts in
2009 for the supply of grain in 2010. A penalty included
in the contracts required a compulsory fulfiiment of the
contract terms, and these farmers were forced to sell
their grain at significantly lower prices. Yet, it has to be
noted that the quality of grain in 2010 was lower than
expected, and, thus, farmers could not avoid paying
penalties which considerably reduced their income
gained from selling grain. Farmers continued concluding
such contracts with purchasers of grain and rapeseed in
2011; however, many farmers did not conclude forward
contracts anymore.

An overall estimate of the world wheat market indicates
that the consumption of wheat exceeded the output of
wheat in the seasons 2006/2007 and 2010/2011; the
shortage was compensated by grain reserves from the
previous years. According to a forecast, the total balance
of grain will be positive.

Price hikes of other raw materials may be expected
along with an increase in grain prices. Prices of spare
parts and machinery have also increased. All these
factors can significantly affect the cost of commodities
produced in the coming year and simultaneously may
leave a considerable impact on those farmers who prefer
concluding fixed price contracts, as the real price might
turn out to be higher.

“More and more speculators engage in grain markets
through various exchanges and funds. The large
fluctuations still depend on yields and climatic conditions
in the main grain production regions; whereas, the small
ones that push the overall price curve upwards just like
in cardiograms, according to E. Ruza, are determined
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by speculators. Grain contracts are traded instead of
real grain. Grain producers in Latvia are influenced in a
way that a price change of 30 LVL/t results in a daily
loss of LVL 30 000 for a farmer who intentions to sell
1000 tonnes in the autumn and who has already
concluded a forward contract” (Klavis A., 2010).

According to E.Ruza, the key factors affecting the
economic efficiency of rapeseed production are as follows:
changes in oilseed rape productivity and productivity
levels, regional aspect like growing conditions, size and
specialisation of a company, and market prices. It has to
be also noted that small and medium enterprises are not
able to use technologies efficiently and professionally and
they are not ready technologically to produce rapeseed
professionally. At the same time, the higher is the
yield on a farm, the more sensitive it is to meteorology
(Ruza L., 2009).

Appropriate soil and weather conditions for growing
winter rapeseed are specific to Latvia, especially its
central part. The demand for rapeseed used for biofuel
production increases. The rising rapeseed prices are
one of the key prerequisites for an increase of the
sown area in Latvia. Nevertheless, there is still a great
possibility to increase the output of rapeseed (Balodis O.,
2009).

Price stabilisation measures are topical due to the
instability of the world grain prices.

“The only price stabilisation instrument in the EU is
the intervention price which is set at 101.3 EUR/t. Price
regulation is not allowed on the free market” (Latvian
Ministry of Agriculture, 2008). “The European Commission
has waived its initial requirement to introduce a tendering
procedure for wheat (bread) interventions in downward
bidding at the bid rate starting at 101.31 EUR/t, thus,
allowing the Member States to purchase 3 min tonnes of
wheat according to the existing procedure. The tendering
procedure is applied exceeding this quantity” (Latvian
Ministry of Agriculture, s.y.).

Presently, the intervention price is lower than the
market price which does not stimulate intervention
purchases; though, on the contrary, this price serves as
the lowest limit below which the grain price should not
fall, of course, if no measures are undertaken to reduce
the price through bidding.

The Ministry of Agriculture has elaborated a medium-
term policy planning document “Rural Development
National Strategy Plan of Latvia for 2007-2013" based
on the “Community Strategic Guidelines for Rural
Development 2007-2013". The purpose of the document
was to promote balanced and sustainable national
development and to increase the competitiveness of
Latvia among other countries.

The Plan states that there are both strengths and
weaknesses in the development of agriculture.

According to the authors, the Rural Development
National Strategy Plan of Latvia for 2007-2013 is
orientated towards the welfare of individuals in rural
areas but it does not set a certain goal for developing
agriculture. The Plan does not focus on agricultural
production; it admits that agricultural output significantly
contributes to the value added of the national economy.
The Plan emphasises the role of education in agriculture,
yet without mentioning certain measures for enhancing. It
has to be noted that agricultural companies may not rely
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on financial support for agriculture and the contribution
of education system to this industry, since the future is
not presently clear. The agricultural companies, instead,
have to analyse the changing situation on the world
market themselves.

A. Veveris concludes in his research on the potential of
grain production in Latvia and the economic prerequisites
for achieving it that it is possible to increase the area
sown with grain in Latvia; mainly in less intensively
exploited areas like Pieriga, Kurzeme, part of Vidzeme,
and Latgale. Besides, there is a significant potential
for increasing crop vyields in Latvia compared with the
other EU Member States. Grain presently occupies 37%
of the total UAA in Zemgale, of which 68% is wheat.
The researcher points that grain is already presently
grown in Zemgale as a monocrop, which, of course,
may have a negative effect on the soil and increase the
risk of spreading diseases (Veveris A., 2011). From this
viewpoint, an increase in the area sown with rapeseed
has positive aspects.

In general, one can conclude that a decrease in the
demand for grain is expected neither in 2012 nor in the
future; yet, the price change forecasts are different. It
means that agricultural companies have to follow the
market situation, make optimal business decisions, and
draw a conservative financial policy, so that they are able
to work efficiently and maintain the price as well as avoid
the influence of weather conditions on their financial
results.

Conclusions

1. Grain farming in Latvia, during its previous stages of
development, was one of the leading and strategic
agricultural industries, and it has a great possibility
for development determined by appropriate natural
conditions, traditions, and multifunctional use of
grain products. Grain has become a significant
export product in the country, accounting for 17% of
the total exports in 2010 in the group of agricultural
and food products.

2. Grain farming is the most important industry in
the crop farming sector which is well-developed in
Zemgale and is the key provider of food in Latvia.

3. Land is one of the main resources in Latvia. Zemgale
is the country’s granary, and 77% of the region’s
territory or 26.1% of the agricultural area of Latvia
is the UAA there. The entire agricultural territories
of national importance are concentrated in Zemgale
region.

4. The area sown with rapeseed and the output of
this crop tended to increase in Latvia; the area
has increased by 27.4 thou. ha over the period of
five years; although, the average yield has slightly
decreased in 2010 equalling to 2.1 t/ha. The total
output of grain tended to decrease at the same time.
The year 2010 was unfavourable for all crops and the
average yield decreased in Latvia.

5. According to the percentage distribution of the
grain output, the share of wheat steadily increased,
accounting for the largest part or 73.3% of the
quantity of grain produced in 2010; it was due to
an increase in the sown area, which, in its turn, was
stimulated by the effect of prices.
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The grain market price is volatile, as it reacts on
changes in total output, yields, sown area, quality,
expectations, and the price of correlating goods in
the world. It is difficult to predict the main factors
affecting agriculture which hinder financial planning
and the prediction of performance results.

Proposals

1.

Bib
1.
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The Ministry of Agriculture, while elaborating
consecutive planning documents for agriculture,
has to envisage certain to be undertaken by the
government institutions and businessmen in the
fields of both private business and government
administration, which would direct the development
of the grain industry. Besides, it should clearly define
the industries that have to be strategic in Latvia and
envisage certain measures for their development.
Grain and rapeseed producers should have storage
facilities for their products, thus, providing a
possibility to choose the time and market price for
sales of grain.

Any agricultural producer has to follow changes on
the market to be able to choose the time for selling
their products, produce their products at as low
cost as possible. This may be achieved by following
prices of commodities and forecasting increase and
decrease in prices, thus, accumulating inventories or
doing exactly the opposite - waiting until the price
falls, following the financial indicators and observing
caution as well as taking into consideration the fact
that several financial indicators have to be higher
than in the industry on average.

Grain processing companies have to be established
and developed for the sustainability of grain industry.
They could enhance supplying various final grain
products to the world market and find possibilities for
multifunctional use of grain products, thus, regaining
the domestic market.

Businessmen have to invest in company
establishment in the industries of grain and
rapeseed, being aware of two major risks in the
agricultural industry - weather conditions and
price changes. When recruiting an employee, his/
her qualification, knowledge, and accountability
level have to be carefully evaluated, and the wage
should be based on the quality of work performed.
If financing deals of extreme and high risk, money
reserves have to be accumulated for emergency
situations due to unpredictability of risks caused by
the nature.
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Abstract. The aim of the paper is to present the benefits that the Polish economy gains from export of
agri-food products. For this reason, the author performed the analysis of data that were related with
the value and structure of Polish export in the years 2005-2012. The changes in widely understood food
economy, income of employees, prices and export were also taken into consideration during this analysis.
It became obvious that this required also the estimation of potential risks both for Polish export in general and
export of Polish food. The article employed the use of different documents such as Polish and foreign publications,
the results of analysis of secondary research and the author’s own research on 87 Polish exports of agri-
food products performed at the end of 2011. Thanks to this, the result was visible in full picture of profits,
chances, risks, and difficulties in current and future distribution of Polish agri-food goods. The research also
showed the export direction with the development perspectives. The research covers the period of 2005-

2012.
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Introduction

The modern economy bases on the mutual exchange
of goods and services between countries. Thanks to these
relations, the companies can benefit both from export
(financial income) and import (extended availability
of goods). One of such beneficiaries is the country,
which can estimate profits and losses in co-operation
with other countries.

From 2004, namely, since its accession to the
EU, Poland has produced positive changes especially
in the area of exchange of agri-food products. Even
the year 2008, which in relation with the global
crisis brought a decrease of economic conditions,
did not make drastic changes in this area. It is true that
there was a decrease of export by 1.3% and import
by 9.7% in 2009 but finally the balance was improved
and it achieved a positive level equal to EUR 2.2 trillion
(Concise Statistical Yearbook of Poland, 2012)

The aim of the paper is to present benefits that
the Polish economy gains from export of agri-food
products. For this reason, the author performed
the analysis of value of Polish export and its
structure in 2005-2012. The research also considers
the changes in employment in widely understood
food economy, income of employees, prices of
products and export directions. The research
also defined possible dangers and risks for Polish
export in general as well as for the export of Polish
food

The additional value of this paper is the presentation
of research results on 87 Polish exporters of Polish
agri-food products performed at the end of 2011. This
resulted in the improved view of benefits, chances,
risks, and difficulties in current and future distribution
of the Polish agri-food goods. The author presents
the directions of export with the development
possibilities.

Research results and discussion
1. Participation of agri-food export in general
Polish export

The value of export and import of goods and services,
together with relations that are visible between these
flows is the base to set up the trade balance and current
account.

The current account is one of base pillars of the
country balance of payments (next to the capital account
and sources of financing deficits). All these economic
resources linking a particular country with foreign
countries become expressed in the balance of payments.
In Poland, the balance of payments is presented
to the Parliament by the National Bank of Poland
(Macro- and Microeconomics, 2007). The balance of
payments is a very important indicator for the condition
of the economy.

The base form of economic relations between
different countries is the exchange of goods and services.
The data presented by the Central Statistical Office of
Poland (years 2006-2012) outline that the trade balance
of goods and services has a negative current balance.
Table 1 shows the data related with the current trade
account in the years 2006-2012.

Most often Polish goods and services were exported
to the EU countries, especially to Germany and France.
In 2006, out of 100% value of Polish export 63.2% went
to the EU countries, the so-called “EU-15". In 2007, this
share increased to 64.2%, while in 2008 and 2009, it
decreased to 61.9% to hit the value of 59.5% in 2010.
In the first half of 2012, out of 100% value of Polish
export 25.6% were traded with Germany, 6.7% - with
the United Kingdom, and 6.3% were directed to France
(Analysis of the Polish Economy I-VI 2012, 2012).
Focusing on the structure of goods in Polish export it is
necessary to emphasise the growing share of export of
agri-food goods. Table 2 presents the value of export and

! Corresponding author. E-mail address: jolanta.pozorska@wzieu.pl
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Table 1
Trade balance of goods and services for Poland in the years 2005 - 2012

Year 2006 2007 2008 2009 2010 2011 | 2012%*
flow in min EUR
import 100784.1 120389.5 142447.9 107528.9 134188.4 150401.9 62000

(144 200)
export 87925.9 101838.7 116243.8 98218 120373.1 135700.0 57000

(157 100)
balance -12858.2 -18550.8 -26204.1 -9310.9 -13815.3 -14701.9 -5000

(-12 900)

* given estimates for Q1 and Q2 of 2012 and in brackets estimates for the whole 2012

Source: author’s research based on Rocznik Statystyczny Handlu Zagranicznego, 2011 (The Yearbook of Foreign Trade
Statistics 2011) and Analiza sytuacji gospodarczej Polski w okresie I — VI 2012 (Analysis of the Polish Economy I-VI

2012)
Table 2
Results of international trade of agri-food products (in min EUR) in the years 2005-2012
2005 | 2007 | 2008 | 2009 | 2010 2011 2012*
in min EUR
Export of the agri-food goods |7 028 9942 11 422 11 278 13 507 15 196 15 500
incl. to the EU-27 5191 8 001 9218 9 067 10 706 11 397 11 625
Share of agri-food products no data 9.8 9.8 11.5 11.2 11.3 13.6
in the entire export, %
import of the agri-food goods |5 374 7972 10 089 9111 10 921 11 961 12 200
incl. to the EU-27 3 388 5 347 7 023 6 320 7 482 8 373 9028
Share of agri-food products no data 6.6 7.1 8.5 8.1 8.0 9.8
in the entire import, %
Trade balance 1654 1970 1333 2167 2 586 2 600 3200

* estimated data of IERIGZ are used for the year 2012

Source: author’s research based on Monitoring i ocena konkurencyjnosci polskich producentow zywnosci (1)(Monitoring
and Evaluation of the Competitiveness of Polish Food Producers), 2011 and on Rocznik Statystyczny Handlu Zagranicznego

2011 (The Yearbook of Foreign Trade Statistics 2011)

import of agri-food goods and their share in global trade
of Poland in the years 2005-2012.

If the statistics confirm the forecast that Polish export
of agri-food goods reached the level of EUR 15.5 trillion
at the end of 2012 (Polish foods sold on foreign markets,
2012), then it is clear that food export would amount
to approx. 13.5% of the total export value of Poland. It
is then obvious that every 10" euro from export comes
from the export of agri-food goods. Besides, the balance
of these products has permanently been positive and has
systematically grown since 2008. Thanks to the expansion
of Polish food, the general Polish trade balance even if it
is negative is seen well, meaning if the growth continues
with the high speed of export then the negative difference
between export and import would decrease continuously.
Just in 2007-2012, the value of Polish exports of agri-
food goods increased by 40%. If the figures are taken
with the data range from before the EU accession to the
end of 2011, then it is easy to see that the export of
Polish agri-food goods has increased three times. At the
end of 2011 (based on the Yearbook of Foreign Trade
Statistics 2012, 2012), the value of export of agri-food
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good increased to PLN 52.98 trillion and the estimations
for 2012 are even more optimistic and target to
PLN 62.4 trillion. This confirms that the Polish food
economy is well prepared for new challenges and
problems. Cigarettes, pork, poultry, chocolate and cocoa
products, bread, milk products, vegetables and fruit are
the most popular export goods. In first half of 2011,
the sales value of pork was over EUR 388.3 min (in
2010, it was EUR 271.9 min), poultry - EUR 376.7 min
(2010 - 311.4), chocolate - EUR 363.5 mIn (2010 -
300.2), and bread - EUR 281 min (2010 - 241). Until
August, milk products were over EUR 856 min and it
was by 13.3% more compared with the value of 2012.
Similar case was observed with the export of juices
and fruit, which exceeded EUR 700 min in the same
time (Polish Foods are Going ..., The Balance of Trade...,
http: www.portalspozywczy.pl...2012).

2. Chances and risks for Polish export

Export is related with the inflow of financial resources
in the country exporting goods and services abroad. The
forecast for Poland was that it would receive approx.
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1 - New markets - higher profits

2 - New consumer needs, development and quality of products

3 - Export is engine for the development of a company (new experience and trade contacts)

4 - Risk of decreasing the sales is spreading to many markets

5 - Bigger production means less share of own costs

6 - Export reduces negative results of seasonal changes on local market

7 - Less aggressive competition on some markets positively influences the development of a company

8 - Export extends the life cycle of product

9 - Export activity strengthens the image of company

10 - Export activity means more jobs in the local country

Source: author’s research based on the answers of 87 exporters

Fig. 1. Distribution of answers of Polish exporters of agri-food products
(related with benefits from export), %

EUR 14.8 trillion from export of food in 2011. This does
not include export of other agri products that are not
mentioned for food production. Meanwhile, the reality was
much more surprising than expected. The value of food
export was closed EUR 15.2 billion in 2011 (Information
from the Ministry of Economics of the Republic of Poland).

Such positive dynamics of the Polish export value is

based on the following influencing factors:

— high price of agri-food products on foreign markets;

— creation of positive image of quality and taste of the
Polish food in foreign consumers chain;

— decreasing foreign exchange value against euro;
increased sales profit;

— strong expansion of Polish food companies abroad;
they look for new markets, for example, market in
China for pork sales, Turkey - beef, Algeria, Senegal,
or Egypt - milk products;

— increased demand on Polish food, with a special
focus on ecological food;

— existence of international trade companies like Tesco
and Lidl on the Polish market;

— positive actions of the Ministry of Agriculture in
promotion of Polish food, forexample, implementation
and financial support of the programme “Poznaj
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Dobra Zywnosc” (Know the Good Food), promotion
of logo ensures guarantee of good quality, support of
food exhibition both in Poland and abroad;

— export of Polish food is speeded up by the EU financial
support, for example, Brussels support export to the
countries outside the European Union.

Peter Dicken provides one more argument that Speer
European and American export of agri-food products.
He believes that two-third of growing countries or more
than 50% get addicted to export of goods (food and
agriculture of non-food products like non-ferrous metal,
industrial materials). This factor gives unlimited place for
the development of Polish companies that export food
and agri-products (Dicken P., 2007).

The supportive circumstances presented above
are only few from the most important and the most
mentioned by economists; however, detailed analysis
of local conditions that support export shows that there
are much more. In the research covering 87 exporters
of Polish agri-food products, the most popular answer
related with the benefit from export of food products was
that higher profit from foreign sales compared with Polish
prices, has been a strong opportunity to expand the
markets. Information that growing production and export
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1 - Hiring qualified people who know languages and export regulations

2 - Finding proper counterpart and distributors abroad

3 - Complicated documentation related with the international trade

4 - Getting payment from abroad

5 - High level of financial costs related with receiving payment from foreign partners

6 - High costs of travels and visits abroad to supervise distributions, meeting the
clients (current and potential), participate in exhibitions

7 - Hard to forecast profit due to changing exchange rate

Source: author’s research based on the answers of 87 exporters

Fig. 2. Distribution of answers, from Polish exporters of agri-food
products related with export problems, %

increases the employment of people from rural areas and

towns is a very interesting point having social aspect.

A detailed profile of answers is shown in Figure 1.

It is not possible to mention all future risks for
Polish export of agri-food products. The most frequently
mentioned are as follows:

— decreasing prices of agri-food products in the world;

— strengthening of positive opinion about the Polish
economy done by international institutions;

— increased demand for Polish food can be blocked,
since the European markets are saturated with
producers from the so-called new Union (meaning
Bulgaria, Romania) that offer goods with cheaper
price than the Polish one;

— missing of concrete consolidation actions in food
industry (also by farmers and other small food
producing companies);

— missing of active promotion of Polish products
abroad;

— financial problems of the EU countries (based on
the global financial crisis) weaken the purchase
power of societies, including the purchase of Polish
food products. In 2011, the total sales value was
EUR 1.5 trillion; interest is also focused on the
United Kingdom (EUR 488 min), the Czech Republic
(EUR 470 min), and France (EUR 418 min).

In addition, the biggest dangers related with further
development of export of Polish agri-food products based
on the opinion of the Polish Federation of Food Industry
are as follows:
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— missing long-term and multi-faceted strategy for the
support of Polish export;

— sudden price increases for agri-products in the EU;

— fast growing general production costs (energy, cost
of work, transportation);

— higher inflation in the country that is a root cause for
price increase of agri-food products, and because of
that exporters losing their dominance compared with
other EU Member States and other countries.

Exporters , which were covered by the research,
assumed that the biggest problems in international
exchange were: lack of qualified employees that could run
the business on behalf of the company (90% of answers),
very complicated procedure of filling in trade documents
(80% of answers), and finding a trustee counterpart
abroad that would represent business abroad (80%). The
other answers are presented in Figure 2.

The international forum includes at least 80% of
export managed by the credit system (delayed payment
even of few months) of export insurances, tax reliefs for
exporters due to investment, insurance against foreign
exchange rate, bank and government guarantees,
financial support to credits, and simplified tall procedures.
In contrast, there is an increasing pressure from
countries like USA, Argentina, Brazil, or Australia, which
expect liberalisation of trade and free competition. Some
countries are also showing trends of future main players
on the international market. According to Dunning, these
countries will be China, India, the South Korea, Russia,
Brazil, Mexico, and Australia (Dunning J., Lundan H.,
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Sarianna M., 2008). Poland will have no other choice than
adapt to the changing situation and find its proper place
in the New reality.

3. Positives and negatives of Polish export of
agri-food products

The growing export of agri-food products solves issue
of overproduction in farming. Polish farmers could have
serious problems with selling their products, in case they
lacked a possibility to use open foreign markets. For the
past three years, the sales of food in Poland are slowly
growing (from 2008). This growth is not strong enough
to cover full agricultural production. The export also
supports the employment situation in rural areas and
small cities. In 2005, the average unemployment rate
was 17.7% of which 16.1% were observed in rural areas.
In 2010, it was 9.6% and 9.8 respectively (according to
the Concise Statistical Yearbook of Poland 2011, 2011).
Currently, the unemployment value slowly grows (in
October 2012, it was approximately 13%, and in rural
areas - 13.8%) but this is not related with people hired in
export production (there is still not available research in
this area). However, there is a decrease of employment
in food market and stabilisation of farming; one can
observe an increase of productivity of employees in other
areas. The average salary in farming has increased from
PLN 2387 (in 2005) to PLN 3885 (in Q1 of 2012). In food
industry, the change was from PLN 2099 to PLN 3071
(based on the Employment and Payment in National
Economy for Q1 of 2012, 2012). Unfortunately, there
is an increase of production costs, which decreases the
competitiveness of Polish exporters.

It is worth to underline that the value of sold
production in food industry has increased by 3 in the
years 2000-2010, i.e. from PLN 92.9 trillion in 2000 to
PLN 162.3 trillion in 2012. This increase was the result
of extended export of agri-food products from Poland
(especially after 2004) and increased internal demand
(Adaptation Processes of the Polish Food Industry to
the Changing Market, 2011). In companies of food
production, the value of sold production has increased
by 34 from PLN 84.5 trillion in 2000 to PLN 151.1 trillion
in 2010. Majority of sectors (except wine, cigarettes, and
confectionary) managed to increase income from sales
in this time (Adaptation Processes of the Polish Food
..., 2011). So far, there are no published data for 2011
but it is already known that in Q1 and Q2 of 2011, the
value of the sold production of food industry went over
PLN 78.9 trillion (Food Sector in Poland, 2011).

The GDP contains added gross value that is created
in every sector of the national economy. The same case
is seen in food industry - the value added is generated.
The share of value added in the GDP for Poland was 2.7%
at the end of 2010. In the past decade, the added gross
value of food industry (including tobacco) increased by
more than 3 from PLN 22.3 trillion to PLN 39.3 trillion.
In reality, this growth was below 50%. The companies
preparing financial reports showed that the value added
has increased by 78% from PLN 18.1 trillion (in 2000) to
PLN 32.2 trillion (in 2010), while in reality, (in prices of
2010) it has increased by 35% from PLN 23.8 trillion to
PLN 32.2 trillion. Dynamic growth of value added in this
sector was observed after 2003. The average growth of
value added in 2003-2010 was 7.6% a year, and real
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speed was below 1.9 percentage points. All sectors of
industry, except the potato one, have increased the gross
value added in that period (Adaptation Processes of the
Polish Food ..., 2011).

At the same time for Polish society, the increase of
export of Polish agri-food products means higher price
for these products in stores. According to the Central
Statistical Office of Poland (GUS), the increase of the
average price of food and non-alcoholic drinks was 5.6
(for food - 5.8%) in the period of January-October 2011
compared with the same period of 2010 and it was higher
than the inflation rate (4.2%). The biggest price change
was observed in the price of apples and sugar (over
50%), marmalades and sweet products (14%), potato
and bakery (13%), fruit (12%), and poultry (11%). There
was also a decrease in the price for citrus fruit (12%),
bananas and eggs (3%), and vegetables (1%). In 2012,
the price of pork and milk products would surely increase
with the receipt of the veterinary approval for export of
food to China. The research done at the beginning of
this year by ING Bank Slgski outlined that the costs of
food spending have increased by 24%. This means that
less part of home income remains for other goods and
services. If food prices continue their growth with such
speed, the spending on other goods will slow down the
economy and its growth.

Conclusions

The 2012 is the year, which outlines positive forecasts
for Polish export compared with the previous vyears.
Probably there will be higher dynamics of export growth
compared with import. This was already noticed in 2011.
According to the Central Statistical Office (GUS), the
export in January of 2012 reached EUR 9 trillion 337 min
and increased by 17.3% during a year. At the same time
the import reached EUR 9 trillion 443 min. This result is
better by 9% compared with 2010.

The main sectors that generate high value of Polish
export are the following three: motor, agri-food, and RTV.
An interesting aspect is that the increase of agri-food
export is surprising comparing it with the data of 2004
when it was said that production was old-fashioned and
non-effective. There were worries that Poland’s accession
to the EU would flood Polish market with products from
the European Union. Meanwhile, the reality is different.
Currently, the sales of Polish agri-food products have a
significant influence on the export profit, it has increased
the living standard of societies residing in towns or rural
areas. From marketing perspective, it can be said that
the Polish export of food can be compared with a good
instrument that promotes Poland on the international
area. More and more people in the world know and accept
the good quality and price of Polish agri-food products.
Ecological rural products play a special role in the export
and it continuously grows and has a bigger influence on
the Polish economy.
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ASSESSMENT OF MICROECONOMIC IMPACTS OF INVESTMENTS ON
AGRICULTURAL BIOGAS PLANTS
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Abstract. As the consumption of renewable energy sources increases, the relatively high public support of bioenergy
projects supplements the goals of energetic self-sufficiency of the countryside. This paper answers two main questions.
Firstly, how the effects of the investment support from the Rural Development Programme (RDP) can be quantified
considering the EU evaluation guidelines. Secondly, which economic effects of the support of the agricultural biogas
plants are significant. The objective of the paper is to assess the economic effects of the investment support of the
agricultural biogas plants from the RDP in the Czech Republic. The counterfactual approach is adopted and investigates
what would have happened if the supported producers did not participate in the programme. It then compares the
result indicators. Propensity score matching (PSM) with Mahalanobis distance is used to create treatment-control
matches based on propensity scores and/or observed covariate variables. Mann-Whitney U test calculates statistical
significance of the selected indicators between supported and non-supported agricultural enterprises. In regards to
the economic performance of agricultural enterprises, the analysis reveals that investments and investment subsidies
targeted at biogas plants have a positive effect on EBIT, cash flow, and value added per hectare of agricultural
enterprises as well as on labour productivity. Investments in biogas plants also significantly alter capital structure
because of the commercial credit indispensable for financing investment expenditures.

Key words: agricultural biogas plants, counterfactual analysis, investment support, propensity score matching, Rural

Development Programme.
JEL code: Q10, 013, Q18

Introduction

This paper assesses economic effects of the
investment support of agricultural biogas plants from
the Rural Development Programme (RDP) in the Czech
Republic, specifically, Measures 311 and 312. According
to the EU evaluation guidelines, the impact assessment
of the RDP public support requires processing by all
EU Member States. However, little attention has been
paid to the quantitative evaluation of actual effects of
the corresponding support programmes. Medonos et al.
(2012) highlight two serious problems of the Common
Evaluation Monitoring Framework (CEMF). These include
the EU evaluation guidelines which eventually might lead
to incorrect conclusions on the success of the programme:
i) it is impossible to associate the result and impact
indicators (as GVA/GDP) only with policy intervention. In
addition, there is a number of other circumstantial factors
affecting the results; ii) usually, policy measures either
target or are exploited by only some groups of producers/
regions etc., which makes simple comparisons between
supported and non-supported groups methodologically
problematic (Michalek, 2007). The counterfactual
approach is used to deal with these shortcomings.
According to the EC Guidelines, questions and indicators
have to be answered that compare the supported with
non-supported farms (counterfactual situation), and the
previous situation with the resulting situation after the
support (Cueto, 2006).

The Ministry of Agriculture (MoA) provided the
data on the investment projects in biogas plants.
The MoA database comprises information on the
142 individual applications approved between 2007 and

2011. The data-warehouse is equally connected with
the Soliditet - Albertina database. The latter contains
data from financial statements of Czech companies
as well as an overview of the corporate headquarters,
industry sector, number of employees, and total
turnover. The Land Parcel Identification System (LPIS)
database specifies the area of agricultural land; hence,
gathering the basic information on the 119 companies
whose applications were approved for investment
between 2007 and 2011.

For the counterfactual analysis, it is necessary to have
one sample of the supported agricultural enterprises and
a sample of agricultural enterprises with similar structural
characteristics not supported by the Rural Development
Programme (2007 - 2013). As accounting data are
available with a lag of t-2, it is possible to use data only for
the period 2007 - 2010. A total of 56 out of 119 supported
applicants received payments between 2007 and 2010.
These are considered as supported enterprises and that
the investment was operative until 2010. Nevertheless,
complete accounting data in 2007 and 2010 are available
only for 38 enterprises. This is because the basic set of
supported subjects for counterfactual analysis labelled as
“participants”.

In addition, the analysis included the identification
of 551 agricultural enterprises without RDP investment
support between 2007 and 2010, with complete
accounting data in both years. From this group of
nonparticipants, it is necessary to select enterprises with
similar structural characteristics as supported enterprises.
The following available structural indicators for matching
participants and nonparticipants are selected:

I Corresponding author. Tel.: + 420 224 09 8650, E-mail address: jindrich.spicka@vse.cz
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Fig. 1. Relative importance of investment expenditures in the supported enterprises

Table 1
Impact of investments on the utilised agricultural area and fixed assets
Mann Reject H
Indicator Units | Year | Median (Y= 1) | Median (Y = 0) | Whitney p-value a:O 05"
Z-value )
2007 1948 1915 0.4519 0.6513 No
Agricultural area | ha

2010 1924 1 968 0.6908 0.4897 No
Fixed assets per c7K 2007 45 614 45 080 0.9298 0.3525 No
hectare 2010 70 011 44 903 4.1607 0.0000 Yes

Source: author’s calculations

— agricultural land under LPIS (ha) as an indicator of
farm size;

— share of permanent grassland as an approximation
of natural conditions;

— asset turnover as an indicator of business activity;

— staff costs (thousand CZK) as an indicator of the use
of paid labour;

— depreciation and amortization (thousand CZK);

— credit debt ratio as the share of bank loans and
financial accommodations to total assets (indicator
representing capital structure).

The data matching procedure is used to create
treatment-control matches based on propensity scores
and/or observed covariate variables. The Propensity
score matching (PSM) constructs a  statistical
comparison group based on a model of the probability of
participation in the treatment, using the observed
characteristics (Khandker et al, 2010). The propensity
score was introduced by Rosenbaum and Rubin (1983,
1985). Various approaches can be used to match
participants and nonparticipants on the basis of the
propensity score. Greedy data matching is used for
propensity score data matching procedure in this paper
(Bozik, 2011, 2012). Mahalanobis distance within
propensity score calipers (no matches outside calipers)
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is used in this paper as the distance calculation method
(Gu, Rosenbaum, 1993).

After the participants group creation (38 agricultural
enterprises) and nonparticipants (38 agricultural
enterprises), the next step is to perform the counterfactual
analysis. This phase comprises an impact evaluation of
investment and investment support in biogas energy.
First, the relevant indicators are selected. This permits
a complex impact evaluation primarily based on financial
statements, using well known indicators of profitability,
liquidity, activity, capital structure, value added, and
productivity suitable for counterfactual analysis.

The Mann-Whitney U test compares the above
mentioned indicators between two groups - participants
(Y = 1) and nonparticipants (Y = 0). The null and
alternative hypotheses are: H: Median (Y = 1) = Median Y
(Y = 0), H,: Median (Y = 1) # Median (Y = 0). A normal
approximation method is used for the distribution of the
sum of ranks which corrects for ties and does have the
correction factor for continuity. The null hypothesis is
tested at the significance level of 0.05.

Research results and discussion
The results of the counterfactual analysis present
the comparison of indicators between similar groups
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Table 2
Impact of investments on profitability indicators
Mann Reject H
Indicator Units Year Median (Y = 1) | Median (Y = 0) Whitney p-value a:o 050
Z-value )
2007 5.53 5.45 -0.4207 0.6739 No
ROA %
2010 4.92 2.92 1.0337 0.3013 No
2007 6.47 6.46 -0.2649 0.7911 No
ROCE %
2010 5.51 3.28 1.0025 0.3161 No
2007 7.13 8.13 0.4727 0.6364 No
ROE %
2010 8.50 3.29 1.7505 0.0800 No
2007 3 837 3 256 0.4623 0.6439 No
EBIT per hectare | CZK
2010 4773 2 370 2.5089 0.0121 Yes
hectare 2010 12 125 7 160 3.1218 0.0018 Yes

Source: author’s calculations

of participants (n = 38) and nonparticipants (n = 38).
The extent of economic effects of investment support
depends on the relative importance of investments in the
supported enterprises.

As Figure 1 depicts, about 55% of the participants
have total investment expenditures between 20 and
60% of total assets. There are also participants with
total investment expenditures exceeding 100% of total
assets. The mean share is 60%. The question is how
significant these very important investments can affect
economic results of the agricultural enterprises. It may
be assumed that investment in new technology/biogas
plant significantly increases long-term fixed assets and
depreciation. It is also interesting to expose any impact
on the utilised agricultural area. Table 1 illustrates the
medians of agricultural area and fixed assets in 2007 and
2010.

Thereis no significant difference in the total agricultural
area between participants and nonparticipants. The
participants reduce the total agricultural area whereas,
nonparticipants extend their acreage. Nevertheless,
neither the investment support nor the investment in
biogas plant has any impact on the acreage of agricultural
enterprises.

Investments in new biogas plants are relatively high
and increase the value of fixed assets. This assumption
is confirmed through the statistical analysis. Participants
have significantly higher fixed assets per hectare in 2010
when biogas is in operation. On the contrary, the value
of fixed assets per hectare in nonparticipants is not
significantly modified.

It is possible to describe the results thanks to the
availability of data on the plan of newly created working
positions. Approximately 85% of the applications
(approved between 2007 and 2011) suggest that
investment will not be associated with the creation of
new working positions; 12% planned one new working
position. More than one new working position is rare as the
specifics of operating biogas plants requires monitoring
by at least one worker. It is evident that most agricultural
enterprises are able to use the available labour force for
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biogas plant operation. Therefore, investments in biogas
plants do not focus on increasing employment in the
country but on maintaining employment and maximising
working capacity usage.

Table 2 provides information about the effects
of investment support on profitability and cash flow
indicators.

Investments in biogas plants do not significantly
impact ROA, ROCE and ROE. However, the decline of
these indicators between 2007 and 2010 is greater in
the sample of nonparticipants. Significant effects of
investment are observed relating the economic results
with the total agricultural area. Investments in biogas
plants have a positive effect on EBIT and cash flow
per hectare. While the median of EBIT and cash flow
per hectare increases in the group of participants, it
decreases in the sample of nonparticipants. Hence, there
is only positive effect of investments on profitability
indicators related with the agricultural area; none with
the assets and capital employed. It can be justified by
different impact of investments on agricultural area and
fixed assets (Table 1).

Table 3 summarises the output of statistical
analysis of the differences in value added determinants
and depreciation between participants and
nonparticipants.

As seen in the table, investments in biogas plants
have significant impact on the value added per hectare in
addition to labour productivity expressed by the indicator
value added per staff cost. The group of supported
agricultural enterprises increases the value added and
labour productivity after establishing the investment,
unlike nonparticipants. This is a very important finding
that could impact the economic competitiveness of
agricultural enterprises.

Regarding cost and yields, results are not clear as
in the case of the value added. Investments have no
significant impact on cost of sales per hectare. It is
somewhat surprising given that the biogas plant heats
some buildings and operations within the farm. This leads
to savings of purchased heat. Some more noticeable
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Table 3
Impact of investments on value added indicators and depreciation
Mann Reject H
Indicator Units | Year | Median (Y = 1) | Median (Y = 0) | Whitney | p-value atJO 050
Z-value )
Value added per — 2007 14 379 13 551 0.0883 0.9296 No
hectare 2010 15 227 10 577 3.0387 0.0024 Yes
staff costs 2010 1.36 0.97 4.0640 | 0.0000 Yes
per hectare 2010 42 227 33 826 2.2388 0.0252 Yes
hectare 2010 26 269 23 323 1.4181 0.1562 No
Cost of sales per 2007 0.68 0.67 0.4822 0.6297 No
sales of production 2010 0.64 0.70 -2.7182| 0.0066 Yes
Depreciation per C7K 2007 5248 5375 0.4623 0.6439 No
hectare 2010 7 196 5467 2.3738 0.0176 Yes
Source: author’s calculations
Table 4
Impact of investments on liquidity, turnover, and capital structure
Mann Reject H
Indicator Units | Year | Median (Y = 1) | Median (Y = 0) Whitney p-value a:O 050
Z-value ’
2007 4.12 2.47 1.2934 0.1959 No
Current ratio
2010 2.56 3.07 -1.2622 0.2069 No
) 2007 0.51 0.41 0.6908 0.4897 No
Cash ratio
2010 0.30 0.53 -1.3921 0.1639 No
Long_term asset 2007 0.90 0.94 -0.3896 0.6968 No
turnover 2010 0.56 0.84 -3.2570 0.0011 Yes
2007 2.63 2.54 -0.3020 0.7626 No
Inventory turnover
2010 2.71 2.21 1.2830 0.1995 No
) 2007 36.25 37.15 -0.6857 0.4929 No
Debt ratio %
2010 47.25 32.60 3.1115 0.0019 Yes
] ] 2007 11.70 11.10 0.5818 0.5607 No
Credit debt ratio %
2010 30.20 10.40 5.0282 0.0000 Yes

Source: author’s calculations

savings in sales cost are obvious in the sample of
participants. The difference towards nonparticipants is not
statistically significant. Higher depreciation per hectare
in the group of participants is related with higher value
of fixed assets as the consequence of the investment in
biogas plant.

In the group of participants, the median of sales
of production per hectare in 2010 is at the same level
as in 2007; whereas, the nonparticipants have lower
sales. Thus, support of biogas plants fulfils its mandate:
diversification of farm income and stabilisation of farm
income.
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Table 4 contains ratio indicators of liquidity, turnover,
and capital structure.

Investments in biogas plants have no significant
impact on liquidity ratios. The current and cash
ratios are lower after investment apparently because
participants have to repay investment loans.
Nevertheless, no statistically significant differences
are found. Questionable are the effects of investments
on turnover ratios. Some significant differences are
revealed only in the long-term asset turnover as a
result of higher fixed assets after setting up biogas
plants.
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On the contrary, clear effects of investments are
observable in the capital structure. Since such financially
demanding investments as biogas plants need to be
co-financed through commercial credit, the debt ratios
significantly increase