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Abstract

The aim of the paper is to analyze the productivity of production factors of
Polish and selected EU farms from 2004 to 2017, taking into account the Com-
mon Agricultural Policy (CAP) payments, based on the literature. In the post-
accession period, there was a marked increase in the efficiency of production
factors on Polish farms. The average land, labor, and capital productivity indices
from 2004 to 2017 were EUR 442.89/ha, EUR 4,774.35/AWU, and EUR 0.25/
EUR 1, respectively. In 2014, land productivity increased to EUR 1,591.3/ha
and labor productivity to EUR 11,800/AWU, amounting to 68.8% and 28.6%
of the EU-28 average, respectively, while capital productivity was higher (EUR
1.41/EUR 1) compared to the EU-28 average (EUR 1.29/EUR 1). The share of
CAP payments in the income of the Polish farms in 2014 increased to 49.5%;
however, this was still below the EU-28 average (61.1%). Regardless of the fact
that the total factor productivity (TFP) remains lower in comparison to other EU
countries, the increased efficiency of Polish farms in the post-accession period
should be considered as significant.
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Introduction

In the post-war period, the basic task of European agriculture was to guarantee
food self-sufficiency for society. The countries forming the European Coal and
Steel Community (1951), which then became the European Economic Community
(1958), pursued an independent policy of supporting agriculture, which consisted
mainly in applying guaranteed high prices to agricultural products without limiting
the volume of their production. A need to give the agricultural economy Commu-
nity status was the basis for establishing, in 1962, the Common Agricultural Poli-
cy — CAP (European Parliament, 2020c). The CAP priorities remained, invariably,
the following specific objectives adopted in the Treaty of Rome (1958) (European
Parliament, 2020a):

— increasing the agricultural productivity by promoting technical progress and
making optimal use of production factors, in particular the labor force;

— providing a decent standard of living for farmers;

— stabilization of markets;

— guaranteeing security of supplies;

— providing reasonable prices for consumers.

As aresult of the reforms carried out during the more than fifty years of the CAP’s
existence, measures allowing for the achievement of the above-mentioned objec-
tives have been developed, structured in two pillars. The first pillar mainly in-
cludes direct payments aimed at supporting agricultural income (the majority of
CAP funds). In the second pillar, funds are mainly used to implement the rural
development program and are allocated to countries or regions characterized by
a lower level of agricultural development compared to the EU average. However,
determining the effects of support from these pillars is hindered by the multi-vector
impact of various factors and the insufficient number of studies, often covering
comparative periods that are too short (Pawlowski and Czubak, 2018). Most stud-
ies focus on the efficiency of using total CAP payments on farms (Zhu and Lansink,
2010; Latruffe and Desjeux, 2016; Czyzewski and Staniszewski, 2016), while few
identify the first and the second pillar of the CAP (Rizov, Pokrivcak and Ciaian,
2013; Dudu and Kristkova, 2017).

The aim of the paper is to show how the productivity of production factors of
Polish farms evolved from 2004 to 2017 against the background of EU farms from
other countries, based on the available literature on the topic. The article also takes
into account the impact of payments under the first and second pillar of the CAP on
the productivity of production factors in Poland and in the EU.

Measures to support farms under the first and the second pillar of the CAP

Losses suffered by agricultural producers due to the limitation and modification
of market interventions and the reduction in export subsidies as a result of the Mac-
Sharry reform (1992) were offset by the introduction of a direct payment per unit
of cultivation area (crop production) or by a bonus dependent on the cattle popula-
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tion (livestock production). In the subsequent CAP reforms (1999-2013), payments
were decoupled, making farmers oriented towards the needs of the market and
consumers (European Parliament, 2020c). The tasks carried out under the first
pillar of the common agricultural policy were financed entirely by the EU, as part
of which, in addition to the common organization of agricultural markets, direct
payments to farmers were ring-fenced. The common organization of agricultural
markets is currently less important (1.6% of CAP funds in 2020) and mainly covers
market interventions in the event of serious disturbances in the agricultural sector
(European Parliament, 2020d). On the other hand, direct payments to farmers form
a basic payment scheme (25.6% of CAP funds in 2020) including three mandatory
payments: basic payment per ha, greening payment and additional payment for
young farmers and four other optional payments: distribution payment, support for
areas with natural constraints, support for economic or social reasons, and support
for small farms (European Parliament, 2020¢).

New challenges related to implementing the extensive Environmental Program
adopted (Agenda 2000) are reflected in the establishment of (2005) the second pillar
of the Common Agricultural Policy, covering the rural development policy. The ba-
sic objective of the second pillar of the CAP is to promote and support sustainable
development in rural areas (8.1% of CAP funds in 2020) by implementing the fol-
lowing priorities: knowledge transfer; enhancing the competitiveness, viability, and
sustainability of farms; organizing the food chain and risk management; protecting
and restoring ecosystems dependent on agriculture; rational management of natu-
ral resources and preventing climate change (agri-environment-climate measures);
and promoting economic development and social inclusion (European Parliament,
2020f). The European Agriculture Guidance and Guarantee Fund (EAGGF), in op-
eration since 1962, was replaced (2005) by the European Agricultural Guarantee
Fund (EAGF) aimed at financing expenses from the first pillar of the CAP (Common
organization of agricultural markets and direct payments to farmers) and the Euro-
pean Agricultural Fund for Rural Development (EAFRD) for financing the second
pillar of the CAP (Rural Development Policy). Expenses for the Common Agricul-
tural Policy were gradually reduced and significantly decreased from 0.54% of EEC
gross income (1990) to 0.34% of EU gross income (34.5% of the budget) in 2020
(European Parliament, 2020b). From 2014 to 2020, the funds of the first pillar (EUR
308.7 billion) and of the second pillar (EUR 99.6 billion) accounted for 75.6% and
24.4% of CAP funds, respectively (European Parliament, 2020b).

Farm productivity indices

The common agricultural policy programs applicable in the EU Member States
are implemented within a specific timeframe and are subject to adjustments or
modifications according to needs (verification of the objectives set). Involving sig-
nificant amounts of money requires monitoring and assessing their impact on ag-
riculture in the individual EU countries. The main indicator for assessing the level
of agriculture used in the EU countries is farm productivity (economic relationship
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determining outputs achieved in relation to expenditures incurred) most often ex-
pressed by the land productivity index, the labor productivity index, and the capital
productivity index, or the total factor productivity index = TFP (Grotkiewicz and
Michatek, 2009a; 2009b; Buks, Florianczyk and Toczynski, 2011). Land produc-
tivity (ratio of the outputs to the utilized agricultural area = PLN/ha) is determined
mainly by climatic and soil factors of a farm, agricultural technology, the level
of fertilization, and the degree of plant protection. Labor productivity (ratio of
the outputs to the number of persons employed = PLN/person) mainly reflects the
structure of crops and the farm’s production volume, its degree of mechanization,
and qualifications of the labor force (human factor). Capital productivity (ratio of
the outputs to the amount of capital invested) points to the degree of efficiency of
using financial investments in the farm’s production processes. On the other hand,
total factor productivity (TFP) is the ratio of total output to total inputs and is
estimated using complex regression analysis equations and multi-stage logarithmic
mathematical models taking into account partial, integral manufacturing factors,
i.e. land productivity, labor productivity, and capital productivity and their interac-
tion (Goraj and Manko, 2011; Rizov et al., 2013; Czyzewski and Staniszewski,
2016; Jin and Huffman, 2016). Therefore, these indices include the most important
components determining the level of productive forces having a significant impact
on the economic performance of each farm.

The assessment of farm efficiency on a macroeconomic scale, allowing for
a comparison of results among countries, is carried out based on the European
Accounts for Agriculture (EAA) published by Eurostat, and on a microeconomic
scale (analysis of national results) on the basis of FADN data collected in the Farm
Accountancy Data Network (Zawalinska, Majewski, and Was, 2015). The results
of the macroeconomic analysis mainly serve to comparatively assess the efficien-
cy of agricultural sectors at the EU level, while the results of the microeconomic
analysis make it possible to determine differences occurring at the level of types
and specializations of farms functioning in the individual EU countries. Moreover,
the implementation of agri-environmental policy requires indices for assessing the
climate and environmental impact of the agricultural production (Buks et al., 2011)
to be included in methods for analyzing farm performance.

Productivity of production factors in Polish agriculture of and
in the selected EU countries

Polish agriculture making use of payments in the first financial framework (2004-
-2006) was characterized by significantly lower — when compared to the highest-
ranked EU countries (Michatek, Grotkiewicz, and Peszek, 2009) — both the aver-
age land productivity index (Poland — USD 961/ha, while France — USD 1,673/ha,

the Netherlands — USD 7,224/ha, Germany — USD 1,532/ha) and the labor pro-
ductivity index (Poland — USD 3,914/person, while France — USD 70,212/person,
the Netherlands — USD 64,953/person, Germany — USD 32,422/person). The in-
crease in capital expenditures from PLN 2.4 billion in 2005 to PLN 3.6 billion in
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2007 made it possible, in addition to the favorable area restructuring of agriculture
(Baer-Nawrocka and Poczta, 2016), to better equip farms with modern equipment
(direct payments under the first pillar and multi-functional payments under the sec-
ond pillar of the CAP), which had a particularly positive impact on labor productivity
(Baer-Nawrocka and Poczta, 2018).

Between 2004 and 2007, labor productivity reached already 32-45% of the aver-
age value of the same index for the EU, although the amount of all subsidies at that
time was only about 30% of the average subsidies of the EU countries (Sobczynski,
2010). The biggest beneficiaries were large farms (third and fourth economic size
class, 8-40 ESU), in which the labor productivity index was closest to the EU aver-
age and amounted to 75.70% and 70.26% of the value in the EU countries, respec-
tively (the analysis did not take into account small farms characteristic of Poland,
economic size class <8 ESU). In the period which was already partially covering
the second financial framework (2004-2009), the average labor productivity index
(PLN 8,920/person) was higher when compared to the pre-accession period (1998-
-2003) by 35.5%, contributing to a reduction in the employment rate in agriculture
by around 8% (Gotas, 2010).

The integration of Poland with the EU made it possible for agriculture, by 2009,
to achieve an income increase of about 14%, which resulted in 41% from EU
subsidies (Gotas, 2010). Other studies (Jozwiak, Mirkowska, and Zigtara, 2018)
confirm a further increase in labor productivity on Polish farms (positive correla-
tion with the utilized agricultural area), i.e. from EUR 7.1 thousand SO'/person in
2005 to EUR 15.2 thousand SO/person in 2016. However, the index obtained was
7.7 times lower when compared to the average (EUR 116.8 thousand SO/person)
of the 15 “old” EU members.

Increased land and labor productivity on Polish farms was also positively trans-
lated into income earned by farmers. Positive changes were confirmed by an analy-
sis of the income of farms making use of EU subsidies during the two financial
frameworks covering 2004-2013 (Zawalinska et al., 2015). In that period, with
large differences among the Member States, the identified income growth rate in
domestic agriculture was higher than in the so-called “old” EU countries. Aver-
age income per FTE on a farm increased from EUR 2,432 in 2005 to EUR 4,113
in 2013 and amounted to around 30% of the EU-28 average, i.e. EUR 12,591.
The authors of the study state that in 2012 the highest increase in income per ha
was achieved by farms involved in the crop production (2,661 PLN/ha) and farms
specializing in cattle breeding (2,174 PLN/ha), and the number of persons em-
ployed in agriculture decreased from 15.0 million (2000) to 13.7 million in 2013.
According to Zabolotnyy, Felczak, and Wasilewski (2018), between 2005 and 2013
the increased labor efficiency had a greater impact on revenues generated by Polish
farms than an increase in the use of capital and land factors.

! Standard Output (SO) is an average 5-year value of production of a specific agricultural activity (crop or
livestock) obtained from 1 ha or from 1 animal (exclusive of: edible mushrooms — 100 m?, poultry — 100 head,
bees — 1 beehive, i.e. 1 bee family) within 1 year, in average production conditions for a given region.
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In other national studies covering 2004-2012 (Grochowska and Manko, 2014),
it was found that an increase in the total productivity (TFP) of the analyzed types
of commodity farms (crop production, dairy farming, pig farming, mixed produc-
tion farms) was, just like in the so-called “old” EU countries, significantly dif-
ferentiated. Farms specializing in dairy farming had the highest TFP growth rate
(1.90%), while the lowest rate was characteristic of farms involved in crop pro-
duction (1.04%). The TFP index calculated for farms rearing pigs was 1.13% and
for farms with mixed production it was 1.45%. In estimating the components of
the TFP, the authors of the study state that a high increase in the land productivity
and labor productivity indices was characteristic of farms involved in crop produc-
tion (0.42% and 0.52%, respectively) and farms with mixed production (0.44% and
0.34%, respectively). The highest and similar use of capital was found on farms
rearing dairy cattle (0.59%) and pigs (0.56%).

An increase of all three production factors in Polish agriculture was found in
the study (Smedzik-Ambrozy, Rutkowska, and Kirbas, 2019) covering 2004-2017.
In that period, the average land, labor, and capital productivity on Polish farms was
EUR 442.89/ha, EUR 4,774.35/AWU?, EUR 0.25, respectively, and was significantly
lower than the average value of the same indices (excluding capital productivity in
the Netherlands) in the countries with high levels of agriculture: in the Netherlands
(EUR 10,712.55/ha; EUR 140,442.91/AWU, and EUR 0.24, respectively), Germany
(EUR 2,285.05/ha; EUR 86,822.63/AWU, and EUR 0.31, respectively), and France
(EUR 1,795.65/ha, EUR 75,554.96/AWU, and EUR 0.72, respectively). The share of
EU payments in the income of Polish farms increased to 49.5% in 2014, but was still
lower than the average value (61.1%) (Baer-Nawrocka and Poczta, 2016).

When compared to the other EU-28 countries, Polish agriculture was still char-
acterized (2015-2017) by the several times lower TFP index and was ahead only
of Croatia (Smedzik-Ambrozy et al., 2019). The authors of the papers (Baer-Naw-
rocka and Poczta, 2016; Smedzik-Ambrozy et al., 2019) express the opinion that
a further increase in the productivity of domestic agriculture is a prerequisite for
maintaining the competitiveness of the entire agricultural sector in Poland.

On economically strong farms in Germany, the Netherlands, and Sweden, spe-
cializing in the crop production, the impact of EU subsidies (1995-2004) had no
significant impact on the productivity of production factors (Zhu and Lansink,
2010). Similar relations were also demonstrated in the case of analyzing French
farms (1999-2006) involved in the crop production and in breeding dairy cattle
and beef cattle (Latruffe and Desjeux, 2016). In turn, Czyzewski and Smedzik-
-Ambrozy (2017), when analyzing the level of the crop production (yields) and live-
stock production (milk, pork) in the 24 EU countries, showed (2007-2012) that an
average annual increase in the total factor productivity (TFP) was between 0.7 and
1.3%. In other studies (Fuglie, 2015), the TFP index calculated for the EU coun-
tries of the Northern and Southern regions (2001-2012) stood at 1.44% and 1.92%,

2 AWU (Annual Work Unit) — the annual work unit per FTE, amounting to 2,120 hours a year in agriculture.
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respectively, confirming significant differences in the TFP among the regions of
Europe. In the period preceding the introduction of the second pillar of the CAP,
in the 15 analyzed Western European countries, a negative impact of other forms
of payments on the farm productivity was found, while after the implementa-
tion (2005/2006) of the second pillar, only some countries saw an upward trend.
In the whole analyzed period covering 1990-2008, the TFP index calculated for
various types of farms ranged from 0.73% (Greece) to 1.67% (Finland) and aver-
age annual TFP changes ranged from — 0.78% in Finland to 2.05% in Italy (Rizov
et al., 2013). The lack of a favorable impact of payments from the first and second
pillar on the productivity of French farms involved in crop production was also
demonstrated by Mary in his studies (2013). Moreover, the author concluded that
coupled payments and payments to areas with natural constraints had a negative
impact on the TFP index (each EUR 100 resulted in a 0.02% reduction in the TFP).
In turn, Garrone, Emmers, Olper, and Swinnen (2018), who analyzed the function-
ing of CAP payments for 2004-2014 in 27 EU countries, demonstrated a negative
impact of payments from the first pillar on labor productivity and a positive impact
in the case of payments from the second pillar of the CAP. It is therefore reasonable
to further analyze integral factors of production and the structure of the origin of
payments in the process of assessing the productivity of farms.

In the case of the measures implemented under the second pillar of the CAP,
Schroeder, Gocht, and Britz (2015) found that payments from this pillar had a posi-
tive impact amounting to 0.15% on the use of extensively used land (grassland), in-
creasing the income of farms producing beef cattle by 5%. One of the few national
studies attempting to assess the implementation of the second pillar of the CAP in
the Central and Eastern European countries (2007-2013) did not find a close and
unambiguous link between payments from the RDP and effective use of the means
of production and changes in family farm income (Pawlowski and Czubak, 2018).
The authors of the study attribute this fact to a long-term impact of funds under
the second pillar going beyond the period analyzed. The most comprehensive
analysis of the agricultural productivity in the EU countries making use of pay-
ments under the second pillar of the CAP between 2007 and 2013 can be found
in the study by Dudu and Kristkova (2017). The mathematical model used four
categories of financial support (payments supporting human capital, payments sup-
porting technical progress, agri-environmental payments and rural development
payments). A statistically significant impact of payments dedicated directly to rural
development on an increase in the total factor productivity index (TFP) was not
found in any analyzed EU country, while the results suggested only an increase
in the TFP in European regions receiving relatively high agri-environmental pay-
ments and payments supporting human capital and technical progress, i.e. RDP
funds allowing for the development of farms.

Based on the results of the studies, it can be concluded that possibilities of in-
creasing the agricultural productivity in the Western European countries are limited
due to the already high satisfactory productivity of production facors. On the other
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hand, in the use of production factors of domestic agriculture, there are still signifi-
cant reserves which may be used in the event of progressive further restructuring of
farms. Favorable changes in the agrarian structure of farms should result in the bet-
ter use of rural development program (RDP) funds enabling an increase in capital
expenditures (modernization, construction of livestock and production facilities,
technical equipment) in all types of farms. Furthermore, taking into account fur-
ther biotechnological achievements (innovation) in agriculture, it can be assumed
that there are potential conditions for achieving a higher total production index,
leading, with a stabilization of or reduction in unit costs, to a more efficient use of
production factors (land, labor, capital), particularly on farms functioning in areas
with lower levels of agricultural development (Grotkiewicz and Michatek, 2009a;
2009b; Baer-Nawrocka and Poczta, 2018). However, it is not always the case where
the achievement of the objectives set in rural development program (allocation of
increased funds for the environmental protection) may have a positive impact on
the production factor indices or on achieving measurable economic benefits by
farmers. In achieving the objectives of the CAP, the level of direct payments (first
pillar) is associated with an obligation for farmers to carry out certain tasks to
improve agri-environmental conditions (second pillar). However, meeting these
requirements, even if only in relation to the so-called “greening”, could result,
in the very area of the Baltic States (including Poland), in reducing the area of main
crops, increasing prices of products, and reducing the livestock population, thus
leading to a reduction in farmers’ income (Was et al., 2014). In order to achieve
the objectives specified in the rural development program, it is therefore necessary
to provide farmers with additional financing (increasing the share of the second
pillar in the total CAP fund) and to launch further possibilities of obtaining income
also from additional sources (Was et al., 2018). Furthermore, the CAP require-
ments regarding rational management of natural resources and the transition to the
low-carbon economy (reduction in the intensive production) also point to a need to
develop family sustainable farms involved both in the crop and livestock produc-
tion (care for the environment and the maintenance of high quality of products) and
in providing services to society (Buks et al., 2011; Czyzewski and Stepien, 2017;
Majewski and Malak-Rawlikowska, 2018).

Conclusions

Based on the available publications, it can be concluded that the direct payments
in the first pillar of the CAP allowed EU farmers to increase their income, but had
no statistically significant impact on increasing the total factor productivity (TFP);
in the case of certain integral indices (e.g. labor productivity), this impact was even
negative. According to the results of the studies taking into account the second
pillar of the CAP, the payments directly dedicated to rural development also did
not result in a statistically significant increase in the TFP in EU countries. Regard-
less of the still lower average TFP index in Poland compared to other EU coun-
tries, an increase in farm efficiency in the post-accession period cannot be disputed.
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Between 2004 and 2017, the average land, labor, and capital productivity indi-
ces on Polish farms were EUR 442.89/ha, EUR 4,774.35/AWU, and EUR 0.25/
EUR 1, respectively. In 2014, land productivity reached EUR 1,591.3 ha, and
labor productivity reached EUR 11,800/AWU, amounting to 68.8% and 28.6%
of the EU-28 average, respectively, while capital productivity (EUR 1.41/EUR 1)
was above the EU-28 average (EUR 1.29/EUR 1). The share of CAP payments in
the income of Polish farms in 2014 increased to 49.5% and was below the EU-28
average (61.1%).

A comprehensive assessment of the productivity of production factors on Polish
farms making use of CAP payments in the full post-accession period (2004-2020)
requires further research.
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58 Anna Sciubet

PRODUKTYWNOSC CZYNNIKOW PRODUKCJI
W ROLNICTWIE POLSKI I W WYBRANYCH KRAJACH
UNII EUROPEJSKIEJ Z UWZGLEDNIENIEM PLATNOSCI
WSPOLNEJ POLITYKI ROLNEJ

Abstrakt

Celem artykutu jest przedstawienie na podstawie literatury przedmiotu
ksztaltowania si¢ produktywnosci czynnikow produkcji w krajowych gospodar-
stwach rolnych oraz wybranych gospodarstwach unijnych w latach 2004-2017,
z uwzglednieniem platnosci ze wspolnej polityki rolnej. Wykazano, ze w okresie
poakcesyjnym nastgpilo wyrazne zwigkszenie efektywnosci wykorzystania czynni-
kéw produkcji w gospodarstwach polskich. Srednia wartosé wskaznika wydajno-
Sci ziemi, pracy i kapitatu krajowych gospodarstwach rolnych w latach 2004-2017
wynosita odpowiednio: 442,89 EUR/ha, 4 774,35 EUR/AWU i 0,25 EUR/I EUR.
W 2014 roku wydajnosé¢ ziemi osiggnela wartos¢ 1 591,3 EUR/ha, wydajnos¢
pracy 11 800 EUR/AWU, stanowigc odpowiednio 68,8 i 28,6% Sredniego pozio-
mu w UE-28, natomiast wydajnos¢ kapitatu (1,41 EUR/IEUR) byta wyzsza od
Sredniej wartosci (1,29 EUR/I EUR) 28 krajow unijnych. W 2014 roku udziat
ptatnosci wspolnej polityki rolnej (WPR) w dochodzie krajowych gospodarstw
rolnych wzrost do 49,5% nie osiggajgc jednak Sredniej wartosci (61,1%) ana-
logicznego wskaznika notowanego w UE-28. Niezaleznie od ciggle nizszego
w porownaniu z krajami UE wskaznika catkowitej produktywnosci wszystkich
czynnikow produkcji (TFP) wzrost efektywnosci krajowych gospodarstw rolnych
w okresie poakcesyjnym nalezy uznac za istotny.

Stowa kluczowe: produktywnos¢, czynniki produkcji, ptatnosci WPR.
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