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Abstract: The purpose of the article was to determine the impact of Common Agricultural Policy
(CAP) instruments on the sustainability of agricultural holdings in Poland in 2004-2014. For this
purpose, a panel analysis was used based on farm accountancy data (FADN). The first part of the
study discusses the importance of sustainable development of agriculture as a strategic goal of the
European Union, emphasizing economic and environmental dimensions as priorities of sustainable
development of agriculture. The next section of the study shows the evolution of the Common
Agricultural Policy of the EU and the change of its instruments to create sustainable growth in
agriculture. The last part of the study evaluates the impact of individual agricultural policy
instruments on the sustainable development of the agricultural sector in Poland in 2004-2014. In
order to determine the direction and strength of the impact of CAP tools a panel analysis was used.
1t has been shown that agri-environmental subsidies are an instrument that positively influences the
economic and environmental sustainability of farms in Poland. In addition, it has been proven that
replacing subsidies for agricultural production with single area payments does not affect the
increase in the sustainability of agriculture in Poland, although this process is perceived as the
main factor creating sustainable development. In relation to this, it can be concluded that agri-
environmental subsidies are the most beneficial instrument in the pursuit of increasing the
sustainability of agriculture in Poland.

Keywords: sustainable development, Polish farms, Common Agricultural Policy, influence

JEL codes: H2, Q12, Q18, Q56

Introduction

The influence of agricultural policy on the sustainable development of agriculture results
from the concept of induced agricultural development formulated by Y. Hayami and V.W. Ruttana
(1985). They found that agriculture generates too weak internal forces so that they could trigger an
upward process and keep it in a state of dynamic equilibrium, so its development requires impulses
from outside or exogenous stimuli (Hayami and Ruttan, 1985; Parzonko, 2013). Agricultural policy
plays the role of such a stimulator. Also R. E. Lucas and S. T. Sargent proved that economic entities
and people flexibly adapt their activities and expectations to state policy, using all the benefits
resulting from it (Wigier, 2013). The above statements show the possibility of using the policy as a
stimulator of sustainable development. This is also confirmed by the opinions of C. Rodriguez
Morilla, G. L. Diaz-Salazarba and M. Alejandro Cardenetec (Rodriguez Morilla et al., 2007).
According to the authors, policy can minimize the negative impact of given sectors on the
environment if its impact is aimed at achieving this goal. In this way, it contributes to sustainable
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economic development. This view is shared by many authors studying the impact of the EU
Common Agricultural Policy on the level of sustainability of European agriculture. For example,
according to J. Wilkin, "sustainable development can only be achieved by properly combining
public policy (national and EU) with regulated market mechanisms" (Wilkin, 2011). In turn J. St.
Clock says that "the European Agriculture Model (EMR) sets the direction of EU agriculture
development, through CAP solutions such as: cross-compliance, greening, animal welfare, Rural
Development Programme including agri-environmental program" (Zegar, 2014).

Sustainable development is a concept that assumes a close relationship between economic
growth and the natural environment. The definition of sustainable development covers a number of
areas and underlines the idea of sustainability of environmental protection, economic and social
development within the limits of available global natural resources (Bartelmus, 1999). This is not a
new term because it was first used in 1987 by the World Commission on Environment and
Development known as the Brundtland Commission. The concept itself was clarified already in the
1970s. The report "Our Common Future" defines sustainable development as: "satisfying the
present needs, without jeopardizing the ability of future generations to meet their needs" (Asef,
2005; Green, 2012; Board on Sustainable Development..., 1999; Czyzewski and Brelik, 2014;
Brelik 2010). In 1997, sustainable development became a major challenge for the EU and was
included in the Treaty of Amsterdam as the overarching objective of EU policy (European
Commission, 1997). In connection with the above, the aim of the article was to determine the
impact of CAP instruments on the sustainability of agricultural holdings in Poland in 2004-2014.
Methodological remarks will be presented in a separate part of the publication.

Agriculture in the context of sustainable development

Defining sustainable agriculture, just like the concept of sustainable development, takes
place through the prism of three basic orders: environmental, economic and social. In the first of
these, the implementation of agricultural production is underlined, which would not threaten, and
even enable the preservation of the natural environment in good condition. The agricultural sector's
ability to provide public goods, such as protecting the rural landscape and ensuring the welfare of
plants and animals, which is necessary for the implementation of tourist functions by farms located
in rural areas, is the foreground here (Czyzewski and Czyzewski, 2015; Brelik, 2015; Przezborska-
Skobiej, 2014). In defining the next element, economic one, the most important is to provide
agricultural income that allows a fair standard of living. This is a microeconomic approach.
However, the macroeconomic definitions emphasize the relationship between economically
sustainable agriculture and food security, and hence its ability to produce the right amount and
quality of food products required by consumers at prices that they accept (Clock, 2005).

In the case of the social aspect, the contribution of sustainable agriculture to maintaining and
developing cultural values and its ability to maintain and create new jobs as well as to secure the
duration and functioning of social institutions in rural areas is emphasized. Social indicators refer to
such issues as: the utilization of agricultural labor resources, the contribution of agriculture to
maintaining and developing the economic and social viability of rural areas, the share of people
employed in agriculture to the total employed in the economy, employment in agriculture per 100
ha, unemployment rate, labor productivity (Matuszczak, 2013). Indicators of the level of social
sustainability point to the difficulty in preserving the separate nature of environmental and
economic aspect from the social one. Environmental and economic elements influence the
achievement of social sustainability. In connection with the above, the study focuses on the
economic and environmental dimension, assuming that the higher the level of economic and
environmental sustainability of an agricultural holding, the higher its sustainability in the social
context.



Common Agricultural Policy towards implementation of sustainable development —
literature review

Previous experiences of the EU’s Common Agricultural Policy allow to distinguish two sub-
periods of its functioning. The first sub-period of the CAP, from the introduction of intervention
tools in 1962 to the MacSharry reform in 1991, was a phase of pro-supply policy and its aim was to
solve the lack of food in Europe after World War II (for more see Ruttan, 2005). This goal was
achieved in a relatively short time, and over the years, overproduction of agricultural raw materials
became a problem*, with reducing the quality of natural resources at the same time. The striving to
limit surpluses has become the premise of the so-called Mansholt plan (name of the EU
Commissioner for Agriculture), introduced in 1972. It was the first formalized attempt to influence
the model of European agriculture towards its extensification. However, the proposed instruments
were insufficient, which highlighted the need for a more radical reform to reduce the intensity of
European agriculture (Czyzewski and Matuszczak, 2013).

Only a thorough reform of the CAP in 1991 (the so-called MacSharry reform, the
Commissioner for Agriculture) and related new support principles made the EU agricultural policy
evolving towards the policy of creating demand and income support, putting more and more
pressure for economic and environmental sustainability. Quoting from B. Czyzewski and A.
Matuszczak, “since the beginning till MasSharry's reform, the Common Agricultural Policy has not
been conducive to the sustainable development of agriculture, both in the EU as a whole and in
individual agricultural regions. On the contrary, there was a deepening of the disproportions,
especially developmental ones, and in the resource and production structures between and within
regions. (...) Concentration of transfers in the strongest and largest farms resulted in social and
environmental diversity." (Czyzewski and Matuszczak, 2013). The described problems were to be
overcome by successive reforms, presented in tables no. 1. From today's perspective, it can be
concluded that a large part of the postulates were achieved. EU agriculture produces high quality
food, takes care about the environment and rural areas, contributes to the modernization of farms
and raises their incomes, limits (although at a slow rate) income differences between large and
small farms etc. (Czyzewski and Stepien, 2018).

Research methodology

The criteria for determining the impact of individual farms on the quality of natural capital
include: 1) share of cereals in the crop structure, 2) number of crop groups, 3) index of arable land
covered with vegetation in winter, 4) animal stock density in livestock units (LU) per ha of UAA, 5)
management of organic matter in soil. The number of criteria met by the farm determines its
environmental sustainability (Zagar, 2014; Wrzaszcz, 2012; Majewski, 2008; Ku$ and Kopinski,
2011). In terms of economic element, income from agricultural activity was used as a synthetic
measure of farm sustainability. The parity relation of agricultural income to the average salary in
the national economy is considered desirable (Wrzaszcz, 2012; Matuszczak and Smedzik-Ambrozy,
2013). The analyzes were based on standard data from representative farms conducting accounting
system FADN (Farm Accountancy Data Network) and covered individual voivodships in Poland in
2004-2014. In order to determine the direction and strength of the impact of individual CAP
instruments on the economic and environmental sustainability of these farms, a panel analysis was
used.

In reference to the models assessing the impact of individual CAP instruments on the
economic sustainability of agricultural holdings, the ratio of farm income in relation to the average
gross salary in a given voivodship was assumed to be a dependent variable. In the case of models
used to assess the impact of individual CAP instruments on the environmental sustainability of

* In response to this problem, production quoting was introduced in the 1980s. This instrument imposed the upper limit
for the production of certain agricultural products (milk, sugar), entitling farmers to sell the products at intervention
price (see Judzinska and Lopaciuk, 2011).



farms, the average value of the environmental sustainability criteria was adopted as a dependent
variable. These criteria included three mentioned above:

* share of cereals in the crop structure,

* number of crop groups,

« animal stock density in livestock unit (LU) per ha of UAA.

In the group of the above criteria there were no criteria related to the management of organic
matter in soil and arable land covered with vegetation in winter, due to the lack of such data in the
FADN system. While in relation to the others, the higher the values of independent variables in both
models, the higher the level of economic and environmental sustainability of the analyzed farms.

Table 1.
Reforms of the Common Agricultural Policy towards a sustainable agriculture model
Year | Reform Main purposes of reform in direction to sustainability
1992 | MacSharry’s ¢ reduction of intervention prices (cereals, beef and butter), and
reform in return introduction of compensation payments (later called

direct payments),

creating a set-aside system for agricultural land,
an early retirement system for farmers,
environmental and afforestation payments,

1999 | Agenda 2000 further reduction of intervention prices and an increase in the
level of direct payments,
creating the second pillar of the CAP for rural development,

e support for areas with less favorable natural conditions,

2003 | Luxemburg reform | e partial decoupling’ of direct payments from production (SPS
system®),

¢ introduction of cross-compliance rules (regarding, among
others maximum fertilization and animal husbandry
requirements) and modulation of direct payments (reduction
for bigger farmers),

* increasing funds for rural development,

2005 | Reform of tobacco, | ® some or all of the payments related to production included in

honey, oil and the SPS system,;
cotton sector
2006 | Reform of sugar ¢ limiting interventions and introducing compensation for
sector excluding of sugar production, easing barriers in importing
raw materials;
2007 | Reform of fruits e support for processors under SPS,
and vegetables ¢ reduction of export subsidies,
sector

2008 | Health check (mid- | ® further limiting of market intervention,
term review of the | ® extension of decoupling and modulation,
CAP budget for e suspension of compulsory set-aside,

*> Direct payments were separated from the structure and volume of agricultural production, thus breaking the
relationship between the amount of support and what and how much the farmer produced. The aim was to improve the
allocation of production resources and increase the market orientation of producers to make them more flexible in terms
of market prices and supply fluctuations.

® The Single Payment Scheme (SPS) was used in the EU-15 and in Croatia, Malta and Slovenia. Payments were
granted to the farmer on the basis of his rights to the cultivated land. In the new Member States, the SAPS - Single Area
Payment Scheme - was introduced, in which the use of agricultural land decides about granting support to farmers.



2007-2013) e new functions in CAP tools: climate change, risk management.

2013 | Ciolos’ reform ¢ introduction of proecological payment — “greening” of the
CAP (payment depends on environmental actions),

e greater flexibility of countries in the implementation of the
rural development policy,

® new support programs for small farms.

Source: Marcinkowski et al., 2011; Czyzewski and Stepien, 2014

Independent variables, both in the case of the model determining the impact of CAP
instruments on farm sustainability in the economic and environmental aspect, include the value of
financial support for specific CAP instruments per 100 ha of UAA of a given farm. Therefore, these
were the following values: subsidies on production (coupled payments CP), single area payments
(decoupled payments DP), other rural development payments (RDP), agri-environmental payments
(AEP), investment payments (IP), subsidies for less-favored areas (LFA). The estimated models for
sustainability in the economic and environmental context were:

Y=>by+ b,CP + b,DP + b;RDP + b,AEP + bsIP + bsLFA

The co-linearity of the variables was evaluated on the basis of variance inflation factors
(VIF). Since none of the variables exceeded the critical value VIF = 10, the inference was based on
the estimated models. The Doornik-Hansen chi® test was used to assess the compatibility of the
distribution of residues with the normal distribution. A "step back" regression was performed to
eliminate non-significant variables. The problem of heteroscedasticity caused the resignation from
estimation by classical panel methods for fixed and random effects. An estimation of weighted least
squares was therefore carried out. Due to small attempts to eliminate the heteroscedasticity
problem, it was impossible to apply the so-called resistant errors (robust) (Stawinski, 2017;
Maddala, 2013). The number of observations was 176, which resulted from the number of
voivodships (16) and the time range of analyzes (11 years). Statistically significant function
parameters allowed to conclude on the impact of a given CAP instrument on the economic and
environmental sustainability of representative FADN farms in the years 2004-2014.

Results and discussion

The results of the analyzes showed a positive effect of coupled subsidies (CP) on the
economic sustainability of FADN farms in 2004-2014. However, the impact of these subsidies on
the environmental sustainability of agriculture in Poland has not been demonstrated. With reference
to the value of single area (decoupled) payments (DP), the negative impact of these subsidies on the
environmental sustainability of FADN farms was indicated. Single area payment system (SAPS)
operating in Poland is a function of the area of farms and causes the capture of a large part of
subsidies by large farms, which leads to excessive concentration of land. The results of the research
may justify the state intervention on the agricultural land market in order to limit the domination of
large farms over family households. A similar view is presented by R. Marks-Bielska, R. Kisiel and
W. Lizinska (2017). Such an intervention is also justified from the point of view of ensuring the
environmental sustainability of agriculture. On the other hand, in the analyzed period, the impact of
SAPS payments on the economic sustainability of agricultural holdings in Poland was statistically
insignificant. At this point it is worth recalling that in these studies, the measure of the level of
economic sustainability was the ratio of farm income in relation to the average gross salary in a
given voivodship. Therefore, it does not contradict other studies showing the positive impact of area
payments on the economic results of agricultural holdings in EU countries (Sobczynski, 2008;
Drygas, 2010; Stgpien et al., 2017). The results only show that decoupled direct payments did not
significantly affect the ratio of farm income to the average gross salary in a given voivodship in



Poland. In addition, it has been proved that the replacement of coupled subsidies for production by
decoupled single area payments did not reduce the adverse impact of agricultural production on the
natural environment of rural areas. The proof is the negative value of the coefficient with the
variable "single area payments - decoupled payments DP” (see table no. 2).

A positive impact on both the economic and environmental sustainability of Polish FADN
farms in 2004-2014 was demonstrated in the case of agri-environmental subsidies (AEP). This
confirms the beneficial impact of activities financed from these programs on the natural conditions
of rural areas, as well as the economic situation of agriculture after 2004. Therefore, it can be said
that agri-environmental subsidies favor the growth of environmental sustainability (which should
not come as a surprise in relation to this program), but also improve the income situation of farms in
relation to non-agricultural incomes. From the point of view of the sustainable agriculture model,
this is the optimal state. This highlights the legitimacy of institutional actions for financial
gratification of agricultural producers for practices that take into account the quality of natural
resources (see Gasber and Nolten, 2007). Without an appropriate financial stimulus, action for
nature could be overlooked by farmers. According to K. Brodzinska (2012), only every tenth
participant (farmer) joined this program due to environmental benefits.

Table 2.
Impact of individual CAP instruments on the economic and environmental sustainability of
representative FADN farms in 2004-2014 - results of panel model estimation*

Variable Economic Environmental
sustainability sustainability

CP (value of coupled payments per 100 ha | 0,000575%***

of UAA) (0,0002)

DP (value of decoupled single area —1,73616¢ **

payments per 100 ha of UAA) (8,6518¢e™)

RDP (value of rural development | —0,007597%** 3,88702e™" #**

payments per 100 ha of UAA) (0,0010) (5,9944°%)

AEP  (value of agri-environmental | 0,002910%%** 1,33171e %%

payments per 100 ha of UAA) (0,0006) (3,1438¢™)

IP (value of investment payments per 100 | —0,001513***

ha of UAA) (0,0004)

LFA (payments for less favourable areas | —0,000943% 6,1409¢° **

per 100 ha UR) (0,0004) (2,8220¢™)

Constant 122,060%*** 1,3369
(5,8502) (0,0335)

F statistic 15,31722 20,3799
p<0,00 p<0,00

* standard errors of parameters are given in brackets, *** means significance at the level of p
<0.01; ** means significance at the level of p <0.05; * means significance at the level of p <0.10;
lack of value in the cell means that the given variable was irrelevant.

Source: Own calculation based on FADN database,
http://ec.europa.eu/agriculture/rica/database/database en.cfm (access date: 20.10.2018).

A positive impact on the environmental sustainability of agriculture was also obtained in the
case of subsidies to LFA areas. However, in relation to the economic sustainability of farms, the
impact of these subsidies was unfavourable (see table no. 2). These dependencies are not surprising,
because the more LFA areas in a structure of land, the less favourable conditions for agricultural
production. This, in turn, implied relatively worse economic results of the agricultural sector and


http://ec.europa.eu/agriculture/rica/database/database_en.cfm

translated into less beneficial economic situation of farmers from these regions compared to farms
from other areas (without LFA).

The unfavourable impact on the economic sustainability of farms in Poland was also
obtained in the case of subsidies for rural development (RDP) and subsidies for investments (IP). It
can be assumed that the results of the analysis revealed the phenomenon of financing investments
with external capital, and, as a result, the financial outcome of farm was burdened with repayment
of credit instalments. Thus, it can be said that in the years 2004-2014, the analysed farms were in
the phase of financing investments with credits and loans, which lowered their profitability and
economic balance in the short time. In the long time, however, such an operation may lead to an
increase in production potential, and consequently to improving of economic results.

Conclusions

The article shows that in 2004-2014 some of the CAP instruments contributed to the
sustainable development of agriculture in Poland in environmental and economic aspect. Payments
from agricultural policy affected both the economic situation of agriculture in relation to other
sectors and the natural conditions of rural areas. However, the strength and direction of the impact
of CAP instruments on the economic and environmental sustainability of farms in Poland differed
among themselves. This is evidenced by data achieved from FADN farms. In the analysed period,
agri-environmental subsidies had a beneficial effect on the economic and environmental
sustainability of agricultural holdings, thus the significance of this intervention policy instrument in
striving for sustainable development of agriculture in Poland was the most important. It was also
proved that the replacement of payments for agricultural production (coupled payments) with single
area payments (decoupled payments) did not result in an increase in the sustainability of farms in
Poland. What is more, it led to its reduction in environmental terms. Finally, the calculations
showed that as a result of financing investments and other rural development programs through
external capital, the impact of these support tools on the sustainability of agriculture was negative in
the short term (but in the long-term positive relation between the analyzed variables could be
observed). The article is a leaven for further work on the sustainability of the agricultural sector,
both at the national and EU level. A thorough analysis of the impact of the CAP on agriculture will
create a recommendation for future reforms of agricultural policy in the European Union.
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