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Abstract: The study investigates the redistributive effects of agricultural policy and the importance
of income inequalities among agricultural holdings for sustainable agricultural development based
on the intra-sectoral differences of the disposable income of farmer households and the income from
family agricultural holdings in Poland in the years 2004—2018. The problem of excessive and growing
income inequalities in agriculture has been recognized as an important barrier to the sustainable
development of agriculture in Poland. The aim of the study is to establish a relationship between
the process of income polarization in agriculture and the process of concentration of production
factors in this sector, and the level of budget support. The Gini coefficient, concentration index, and
multivariate regression analysis were used as research methods. It was shown that the process of the
concentration of land and capital has led to an increase in income disparities in this sector. Budgetary
expenditure directed to the sector in the form of subsidies supporting farmer incomes was not able to
reverse the process of income polarization, but mitigated the growing inequalities (reducing the scale
of income spreads).

Keywords: income inequality; family farm income; sustainable agriculture development;
agricultural holdings

1. Introduction

In 1997, sustainable development became a major challenge for the European Union and was
included in the Treaty of Amsterdam as the overarching objective of EU policy [1]. Creating a sustainable
agricultural development path means improving the quality of life in rural areas, ensuring enough
food for present and future generations, and generating sufficient income for farmers. Supporting
the sustainable development of agriculture also involves ensuring and maintaining future production
capacity and increasing productivity without harming the environment and natural resources [2-7].
An analysis of the Common Agricultural Policy (CAP) evolution points to the intensification of the
instruments aimed at the sustainability of agriculture and rural areas; however, progress in sustainability
differs from societal expectations [8,9]. One of the reasons for this is the income gap between the
income of farmers and other socio-occupational groups and the growing income inequalities among
farms (intra-sectoral inequalities). The European Commission has, for many years, expressed concerns
about the inequitable distribution of income support [10].

Income from an agricultural holding is not only an economic category, but also a social one. It is an
indicator of the social status of a farming family. For farmers, it is important not only to reduce income
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inequalities in relation to other socio-occupational groups, but also to reduce income inequalities in
agriculture itself.

Research interest on the issue of agricultural income focuses primarily on the problem of income
disparity between farmers and other socio-occupational groups [11,12], as well as on the instability
of agricultural income [13]. Much of the literature is also devoted to the impact of agricultural
policy instruments, including CAP instruments, on farmers’ income—in particular, their level and
stability [14-19]. Much less attention has been paid to the problem of income disparities within
agriculture [20-22]. Furthermore, the impact of the EU and national farm support programs on
farmers’ income differences—i.e., the issue of the redistributive effects of agricultural policy—has
not been widely discussed in mainstream literature, although in recent years, it has been gaining
importance [23-29]. Instead, the focus has been on an optimal combination of instruments to transfer
consumer and taxpayer surpluses to agricultural producers. There is also a literature gap concerning
the analysis of the importance of increasing income inequalities among agricultural holdings for
sustainable agricultural development [30].

For the above reasons, the subject of this study covers income disparities within the agricultural
sector in Poland in the years 2004-2018. The inequality of income of agricultural holdings was analyzed
in the context of sustainable agricultural development. A literature review served as a premise for
the argument that large and growing intra-sectoral inequalities in farm income are not conducive to
sustainable agricultural development, as they hinder the achievement of economic and social order
and, in some cases, environmental (ecological) order. In this context, the aim was to discover which
factors stimulate and which inhibit the process of polarization of agricultural income.

Attention was paid to two key factors responsible for the differences in farm incomes: changes in
the structure of agricultural factors of production or, more specifically, the processes of concentration
of land, labor, and capital in the structure of agricultural holdings of different economic strength,
and budget expenditure directed to agriculture to support farmers’ income. It is assumed that the
processes of concentration of factors of production stimulate an increase in income inequality. As far as
agricultural policy is concerned, it is assumed that by means of instruments supporting farmers’ income,
the policy leads not only to a reduction in the income gap between farmers and other socio-occupational
groups, but also to a reduction in the income gap within the agricultural sector. This results from the fact
that there are mechanisms among CAP instruments, which employ degressive support: i.e., decreasing
support with the increase in the size of agricultural holdings. During the research, the following
hypotheses were formulated:

Hypothesis 1 (H1). In the years 2004-2018, an increase in the concentration of production factors—i.e., labor,
land, and capital in agriculture—accentuated the income inequalities of agricultural holdings.

Hypothesis 2 (H2). Budget support for agriculture reduced the polarization of income of agricultural holdings.

The study is structured as follows: the first part contains theoretical considerations on the
importance of income inequalities for the sustainable development of agriculture and the impact of
processes of concentration of production factors and agricultural policy on farmers” income. This is
followed by a discussion of the methodology used for the analysis and a consideration of the research
results. The paper concludes with the most important research findings.

2. Income Inequalities and Agricultural Sustainability

Income is the economic result of decisions made by a farmer and, thus, a measurable effect of
agricultural activity. An appropriate level of income may lead to a family being “connected” to an
agricultural holding, as the income from their family farm secures their basic economic and social
expectations and allows for sustainable farm development. An insufficient level of income causes the
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household to cease playing the role of a central point in a family’s life, forces it to no longer be the
primary place of work, and the family will move away from permanently tying their future to it [16].

The amount of income earned, compared not only to other socio-occupational groups, but also to
other farmers, is a measure of the standard of living of the agricultural population and is a necessary
factor for satisfaction, utility, and well-being. This is not only about the objective, but also about
the subjective assessment of prosperity, which has a specific impact on farmers” decisions regarding
agricultural production, additional economic activities, as well as decisions regarding investment and
farm development.

Excessive internal income inequalities in agriculture in a given country, as well as a large income
gap between farmers from that country and farmers from other countries, can make it difficult to
achieve economic, social, and environmental order. This balance is a goal of sustainable development,
both at the microeconomic (farms) [6] and the macroeconomic (sectoral) level [31].

With regard to social order, deepening income inequalities within the agricultural sector should
be viewed rather negatively (poverty, social exclusion, etc.). It is more difficult, however, to assess the
impact of the polarization of farmers’” income on the achievement of economic and environmental order
in agriculture. For agriculture, as for any other area of economic activity, differences in income are a
natural phenomenon. They result mainly from the disproportion in productivity of the production
factors in agriculture [32], but also from the influence of many other variables, such as the level
and structure of the production factors involved in agricultural production, its scale and intensity,
the quality of agricultural production space, the ability to manage farm resources, etc. Therefore,
income inequality is not a negative phenomenon in itself. The problem is excessive income inequality,
the level of which is difficult to accept due to its negative economic and social effects (poverty, social
exclusion, etc.) [33].

In the case of agriculture, the progressive polarization of income favors commercial and
economically strong farms [34]. High incomes tend to be concentrated in farms that are larger
in size and economically strong. These farms often increase their production resources, mainly the size
of agricultural land, by taking over (through a transfer of ownership or lease) economically weaker
farms with declining or even collapsing production. This might have positive, but also negative,
economic and social consequences. On the one hand, the progressive polarization of income results in
the resource flow within the agricultural sector (from economically weak farms to agricultural holdings
with development potential), which contribute to the effective allocation of resources. If the resource
flow within the sector, however, is too rapid and large-scale, this can lead to many disadvantages
in terms of agricultural sustainability. The negative effects may include, for example, the excessive
concentration of assets—including land resources and agricultural production—in large agricultural
enterprises, and the displacement of smaller family farms from the market. Moreover, the flow of land
resources may result in the pauperization of families who have got rid of agricultural land or their
entire farm, and whose labor resources have not found employment in non-agricultural areas of the
economy. Such phenomena may occur when the pace of concentration of the agrarian structure is
ahead of the development of the non-agricultural sectors of the economy capable of absorbing surplus
labor released in agriculture.

Excessive income inequalities can be a barrier to environmental order: for example, because of the
increased risk of environmentally unfavorable practices by economically excluded or poor individuals
(e.g., use of low-quality fuels for heating buildings, incomplete application of cross-compliance
requirements, etc.).

The key to achieving economic and social order is to create an agricultural income that will ensure
an appropriate standard of living for the agricultural population [10]. Conversely, social order requires
appropriate social acceptance for agricultural producers, the protection of rural cultural heritage,
focus on the vitality of rural areas, social cohesion, and the elimination of poverty [35,36].

Wrzaszcz [37] proves that a high level of profitability of work in agriculture is possible both
through the implementation of pro-environmental practices and of those generating threats to the
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ecosystem. In general, however, production that favors public goods and the reduction of negative
externalities may be contrary to the economic objective of maximizing income [38]. As a result,
economic motivations often prevail over those that are socially and ecologically oriented.

Excessive income disparities between holdings representing different types of agricultural
production can result in an unfavorable allocation of resources in the sector, which is detrimental to
the sustainability of agriculture. Resources are, at times, directed to those types of production that are
more profitable, which will increase the scale of production and concentrate it in some branches at the
cost of reducing or abandoning production in others that are important for the public goods provided
by agriculture or for food security.

Due to the disharmony of economic, social, and environmental order, the problem is not only to
find ways to achieve these individually, but, above all, to balance them. It is recognized that excessive
income inequalities, illustrated by a Gini coefficient of more than 0.45, are a hindrance to economic and
social sustainability and, to some extent, organic farming.

3. Concentration of Agricultural Factors of Production and Agricultural Budget Expenditure
Versus Farm Income Disparities

The communis opinio in the literature follows the conviction about the positive influence of
the concentration of production resources on the economic efficiency and eco-efficiency of farms:
for example, through the sustainable intensification of agriculture [38—40]. Zegar [40] claims that the
improvement of the agrarian structure is a sine qua non for increasing the economic production and
social efficiency of agriculture in Poland. At the same time, some advanced technological solutions,
which may also be environmentally friendly (precision farming), require an appropriate scale of
production to maintain profitability [41]. Larger farms have easier access to capital and have greater
opportunities to implement innovations, which are the main driving force behind the process of
sustainable intensification [42,43].

A structural change that would be conducive to increasing the efficiency of agricultural production
through the concentration of resources, especially the size of agricultural land, is desirable from an
economic point of view. In many cases, however, it leads to an increase in the scale and intensity
of agricultural production and an increase in its ecological footprint, which is not always reflected
in farm sustainability analyses due to the imperfections of environmental sustainability measures.
There is no doubt, however, that the dominance of large farms with large-scale intensive agricultural
production has a negative impact on the vitality of rural areas, as it reduces local labor demand in
this sector. These farms are also less connected to the local market. The concentration of the agrarian
structure also reduces biodiversity and landscape values.

It can be assumed that there is a two-way relationship between the process of concentration of
resources in agriculture and the polarization of agricultural income. This means that concentration
processes leading to an increase in the effectiveness of production factors result in an increase in economic
efficiency and the income of agricultural producers [32]. As previously highlighted, however, this process
favors those farms that increase their production resources, and simultaneously is unfavorable for those
farms from which these resources flow away. As a result, we observe dualism in the development of the
sector, which is specific to agriculture in Poland. On the one hand, it is dominated by farms with little
economic potential and limited development opportunities, while, on the other, there are commercial
and economically strong farms supplying about 80% of food production to the market. The former are
an important element of rural multiculturalism and fulfil important functions in preserving biodiversity.
These include small-scale farms producing food for the owner and their family, connected with the local
market. The latter represent advancements and competitiveness in agriculture [44].

The problem in the context of sustainable development lies in the fact that the dual path of
development is not only a transition state, which will lead—among other things, by taking over
land resources—to the total elimination of small agricultural holdings by large and economically
strong farms or agricultural enterprises. Small agricultural holdings, operating alongside large and
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economically strong ones, can ensure the diversity of agriculture and food products and can be a
driver of the rural economy. They are the place of work and the residence of farming families but,
at the same time, they bring in insufficient income, forcing members of the farmers’ families to seek
additional work and livelihood in non-agricultural activities. The dual model of agriculture can be
beneficial for the sustainable development of agriculture and rural areas if surplus labor resources
from agriculture can find employment and satisfactory income in non-agricultural sectors. Gradually,
the land resources released by small farms will be transferred to modern progress-oriented family
farms. The processes of the concentration of production factors should proceed gradually without
destroying the economic and social order of agriculture.

A tool that can control, to some extent, the direction and pace of structural changes and the
allocation of resources in agriculture is budget expenditure on agriculture and rural development.
The income of farmers in EU countries is supported by direct payments and other subsidies from
CAP instruments. The rationale for supporting development processes in agriculture (e.g., through
investment grants) is to increase the competitiveness of farms, their capacity for extended production,
modernize their production potential and implement innovations, and also boost production factors.
Interventionism in agriculture, however, is increasingly perceived as rewarding farmers for the
provision of public goods and the internalization of the social costs of the negative externalities of
agricultural production [4]. This is related to the concept of sustainable development. Still, the question
is to what extent subsidizing farmers’ incomes affects intra-sectoral differences in this respect.

In many countries around the world, a significant part of budget support for agriculture
reaches mainly the largest farms, generating negative externalities, which is contrary to social
expectations [45,46]. In Poland, 20% of subsidies are received by 67% of farms (small farms up to
30 ha), while the remaining 80% are taken over by one third of farms (mostly large farms over 30 ha or
even 40 ha) [47]. The benefits of the agricultural policy created by budget expenditure vary depending
on the size of farms or the type of farming [24,27]. The largest or more narrowly specialized farms,
however, are not always the only ones to profit. Some CAP surveys indicate that the net balance
of area payments for large one-way farms producing cereals by extensive farming may be negative.
Such farms earn money from subsidies and productivity growth resulting from grants for investment.
They lose significantly, however, on increases in lease and land prices [48]. Research on the impact of
agricultural policy instruments on agricultural income differences consists mainly in comparing the
scale of farm income spreads before and after the transfer of subsidies [24,27,49]. This indicates that
subsidies reduce the concentration of income in agriculture caused by market forces.

4. Materials and Methods

4.1. Methods

In order to assess the scale of intra-sectoral income inequalities in agriculture, the Gini coefficient
of disposable income per person in farmer households was used. The cyclical survey of the Polish
Central Statistical Office (CSO) entitled “Household Budget Survey” from the years 2004-2018 was the
data source [50]. This survey covered about 37 thousand Polish households (various types). The Gini
coefficient was calculated using the formula [51]:

1 N

G=1- N—zy;[(Z(N—i) +1)yi] (1)

where: i =1 to N, N is the number of subjects in a population, y; is the income of the i household
indexed in non-decreasing order (y; < y;4+1), and y is the average income of households in a population.
The low income stratification of a given population of farms can be observed when the Gini
coefficient is less than 0.30. A Gini coefficient ranging from 0.30-0.45 illustrates average income
disparities, while values above 0.45 characterize communities with high income stratification [52].
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For the analysis of income differentiation among family farms per full-time equivalent employment
(annual work unit; AWU), the concentration index C (Equation (2)), and the coefficient of variation V
(the ratio of the standard deviation to the mean) were used. The range parameter R was also used in a
modified form—i.e., illustrating the difference between the highest and the lowest value of the feature
studied in the sample, but in the form of a multiple of the average determined for the sample.

The concentration index C was also used to assess the concentration of production factors in
agricultural holdings in Poland. C is related to the concentration curve and is defined as twice the area
between the concentration curve L(p) and the line of equality (line 45°). For grouped data, this index
can be calculated with the following formula [53]:

C = (p1L(p2) — p2L(p1)) + (p2L(p3) — p3L(p2)) + ... + (px - 1L(px) — prL(pr - 1)) )

where:

k=1..., k—number of economic groups of agricultural holdings;

pr—the cumulative percentage of the sample ranked by economic size of holdings;

L(px)—the corresponding concentration curve coordinate (cumulative percentage of the resource
variable or income of a family farm corresponding to each cumulative percentage of the distribution of
economic size of the holdings).

Where there were no inequalities related to income or production factors, the concentration index
was 0. A low value of the index indicated a dispersion of income and resources among a larger number
of farms (with a smaller area), while values higher than 0.5 proved the concentration of income or
resources among the largest agricultural producers.

A multivariate linear regression analysis was applied in order to establish the interdependence
of the income inequalities of farmers and the processes of resource concentration, and the level of
agricultural budget support in Poland. The Pearson correlation analysis was used in order to determine
the strength of the linear association between variables. The regression equation can be presented in
the following general form:

InYir = Bo + Pi InXis + & 3)

where:

Y,—dependent variable, income inequalities of farmers, as captured by the Gini coefficient (Y i),
or the concentration index for the income of a family farm (with budget subsidies) (C_FFI post-support);

X;—a set of explanatory variables, which include concentration indices for labor resources,
land, and capital, as well as budget expenditure on agriculture: X;_pr—total agricultural budget
expenditures in constant prices (prices from 2016) in PLN billion; X,_rs—agricultural income subsidy
rate, determined as a share of subsidies (direct payments and other payments supporting current farmers’
income, excluding the Agricultural Social Insurance Fund (KRUS) a national institution of government
administration responsible for the servicing of social insurance for farmers) subsidies and investment
subsidies) in gross disposable income in the sector of individual holdings in agriculture (in %);

Bo, pi—slope of the regression equation, e—random component, t—time.

All variables were transformed into a natural logarithm in order to improve their distribution
(in terms of normal distribution). Moreover, it allowed the interpretation of the obtained regression
coefficient as the coefficient of elasticity.

According to Engle and Granger, there is a long-term dependence (co-integration) among the
variables (time series) if the individual explanatory variables and the dependent variable are integrated
atadegreeofd (d=0,1, 2, ...,d), but their combination ¢ is integrated at a degree of d-b (where b
is a positive number). For integrated variables of order 1 I (1)—this means that when the random
component is stationary—the ordinary least squares (OLS) estimator is consistent, and there is a
long-term relationship between the variables, which has its origin in complex economic processes [54,55].
This is also true for a model with more explanatory variables [55].
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Although the described research methods allowed for the identification of the existence of
cause—effect relationships between individual variables, they did not provide an exhaustive answer
on the mechanisms that guided these relationships. The methods used, however, were sufficient to
verify the research hypotheses that related to establishing the impact of budgetary expenditure and the
concentration of agricultural production factors on the distribution of income within the sector.

The time scope of the research, in principle, covered the years 2004-2018—i.e., the period in which
agriculture in Poland received income support under CAP instruments, especially direct payments.
In the case of the data concerning the level of agricultural income and its differentiation, the figures for
2003—i.e., the year preceding Poland’s accession to the EU—were used as a reference point for the
period under analysis.

The source of data on disposable income in various types of households in Poland was the cyclical
survey of the Central Statistical Office (CSO) entitled “Household Budgets” from the years 2004 to 2018.
The Farm Accountancy Data Network (FADN) data were used to describe the differences in income
among family farms and the level of concentration of production factors in agriculture. Eurostat
data from the Economic Accounts for Agriculture (EAA) and CSO data from agricultural statistical
yearbooks from the years 2004-2019 were also used. The Polish Ministry of Agriculture and Rural
Development provided data on agricultural budget expenditure.

4.2. Data

The analysis of household budgets in Poland in 2018 [50] showed that disposable income per
person in farmer households was 146.8% higher in real terms than in 2003 (the consumer price index
(CPI) was used as a deflator). At the same time, total household income increased by 84.4% in real
terms, while employee household income increased by 72.8% in real terms. The average annual real
income growth rate for farmers in the years 20042018 amounted to 6.8%, for total households to
4.2%, and for employee households to 3.7%. The income gap between farmers’ incomes in 2018 and
those of employees was 7.3 p.p., while in 2003 it was 35.1 p.p. These results indicated a significant
redistributive effect of agricultural policy in cross-sectoral terms. The improvement of farmers’ income
parity resulted from an increase in budget expenditure on agriculture and an increase in productivity
of production factors in agriculture, which, to some extent, was also due to budget transfers supporting
investments in agricultural holdings [32].

The redistributive effects of the increase in public spending on agriculture in 20042018 were not
visible in relation to the intra-sectoral differences in farmers’ incomes (Figure 1). The Gini coefficient for
disposable income per capita indicated that, compared to total households and employees” households,
the differences in the income of farmers” households was much greater. This does not come as a
surprise, given that the dominant source of income for farming families is the agricultural holding.
It is known that agricultural holdings are very diverse in terms of production potential (e.g., size of
agricultural land), structure, scale of production, etc.
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Figure 1. Differences in disposable income per capita measured by the Gini coefficient in Poland in
20032018 for selected groups of households. Source: own study based on [50].



Sustainability 2020, 12, 4963 8 of 16

The important question for the sustainable development of agriculture is whether the income
gap is decreasing over time and whether the trend in the Gini coefficient is similar to that of all
households. In the group of employees” households and total households, the income disparity in the
years 20042018 showed a permanent downward trend (Figure 1). In the case of farmers” households,
we observed an increase in the Gini coefficient in the years 2003-2008, while in subsequent years,
the coefficient was in the range of 0.533-0.559, with a one-off upward deviation in 2013 (to 0.599) and a
downward deviation in 2018 (0.517).

The level of income inequality in farmers” households was high in both absolute and relative
terms (Figure 1). Farmers are the most diverse socio-economic group in terms of income. In the years
2006-2014, about 26%-28% of farmers’ households were at risk of poverty, while about 7%-10% of
households achieved income above the wealth limit [56]. Both indicators—poverty and wealth—for
farmers were significantly higher in comparison with the total number of households in Poland.

Information on the disparities in farmers’ incomes obtained only from agricultural activity by
different types of agricultural holdings was provided by FADN. These data are of a microeconomic
nature and are representative of about 730,000 commercial farms, responsible for about 90% of
agricultural production. The subject of the study was the family farm income (FFI), which is the
remuneration for work in the farm and for the production assets involved, including land [57]. Family
farm income (FFI) per full-time employee (AWU) was analyzed in two variants: i.e., without support
(FFI pre-support) and with budget subsidies (FFI post-support).

The FADN data indicated large income inequality in Polish agriculture. The income disparity
was large in terms of the agricultural type of holdings and very large in terms of the economic size of
holdings, expressed as a standard gross margin (Table 1).

Table 1. Family farm income disparities per full-time employee (AWU) before support (family farm income
(FFI) pre-support) and after support (FFI post-support) by agricultural type and economic size of holdings.

Average Income of a Family Farm Per AWU in Relation to the Average for FADN Farms
(in %)—Average for FADN Farms = 100

Specification 2004-2006 2010-2012 2016-2018

FFI FFI FFI FFI FFI FFI
Pre-Support Post-Support Pre-Support Post-Support Pre-Support  Post-Support
A. Types of farming
Field crops 103.9 132.9 90.9 120.6 14.3 82.3
Horticult. crops 185.7 1129 170.1 83.8 94.0 82.8
Permanent crops 107.8 72.4 144.1 83.7 28.7 47.3
Dairy cattle 146.9 129.3 165.0 131.7 89.7 143.5
Herbivores 16.6 55.0 -11.7 62.4 -23.6 53.9
Granivores 204.1 164.9 356.2 223.3 87.6 132.1
Mixed crops 56.7 73.3 37.6 67.2 =79 49.5
R 1.88 1.10 3.68 1.61 1.18 0.96
V (%) 1 67.3 40.0 118.4 56.1 49.6 394
B. Farm Size by Standard Output (SO) in Thousands of euros/farm

2<€<8 11.8 24.3 12.6 60.1 -29.7 30.5
8 <€ <25 34.8 47.8 7.7 26.3 41.5 75.1
25<€<50 89.9 102.5 23.8 42.8 252.3 164.5
50 <€ <100 139.4 151.7 74.7 87.8 504.7 263.0
100 < € < 500 161.9 175.2 134.0 143.8 746.3 358.5
€ > 500 86.6 124.8 179.2 187.9 —-368.1 54.6
R 1.73 1.21 1.26 1.17 11.1 3.28
V (%) 1 58.1 57.9 52.1 42.7 398.6 130.5

1 Coefficient of variation: low variation—V < 50%; moderate variation—50% < V < 100%; high variation—V > 100%.
Source: Farm Accountancy Data Network (FADN) data for 2004-2018.
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In the analysis of the income disparities among farms, FFI was included as an average over three
years in order to reduce the impact of income fluctuations resulting from natural and climatic factors.
The research showed that:

(1) Income disparities were clearly greater for FFI pre-support than for FFI post-support. This conclusion
is identical to the results of Juszczyk, Gotasa, and Wysokiriski [49], who demonstrated that financial
transfers resulting from the implementation of the CAP not only increase farm income in Poland,
but also have a mitigating effect on disparities in this respect.

(2)  For most types of agricultural holdings (with the exception of field crops, horticultural crops, and
mixed crops), a tendency of increased income disparity in relation to average income (especially
FFI pre-support) could be observed between 2004 and 2016. The intra-sectoral agricultural income
disparity decreased only in 2016-2018. In terms of the economic size of farms, throughout the
whole period in question, the income disparity was large (as evidenced by income range R),
while in the final period (2016-2018), it was very large. As in the case of agricultural types,
the pre-support income disparity was much greater than in the case of income plus subsidies.
Budget transfers, therefore, mitigated income inequalities for farms.

(3) Economic size, and, thus, also the strongly correlated size of the holding, had a greater impact
on income disparities than agricultural type—i.e., the dominant orientation and structure of
agricultural production. This leads to the conclusion that, in order to mitigate excessive income
disparities, it is necessary to use instruments that are not only separated from the scale of
production, such as decoupled payments, but also separated from the size of the holding or are
degressive in relation to the size of the holding.

In Polish agriculture, in the years 2004-2018, the processes of labor, land, and capital concentration
evolved (Figure 2). For all production factors, the concentration indices C showed higher values in 2018,
as compared to 2004. The (relatively) largest concentration concerned the gross investment volume in
agricultural holdings (C_Invest). The observed polarization in terms of investment outlays indicated
the division into farms that invested and modernized their machinery and other assets, and, thus,
strengthened their production potential, and farms that were not able to ensure the production of fixed
assets in order to address wear and tear. As a result, there was also a trend towards the polarization of
the value of fixed assets of households (C_Assets), although the concentration of assets was still lower
than gross investment (Figure 2).

0.8
0.7
0.6 -
0.5 -
04 -

0.3

0.2
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TR |
01 ®
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Figure 2. Concentration indices (C) for production factors and income from a family agricultural
holding. Source: own study.
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Between 2004 and 2018, land concentration (C_UAA) also evolved. This process, however, showed
a relatively slower but sustained trend. As a result, the distribution of land was moderate and much
more “egalitarian” than the distribution of gross investment. In Poland, the most “dispersed” resources
were still labor resources (C_AWLU), although the process of concentration could also be seen in relation
to this production factor (mainly in the years 2004-2009).

The concentration of labor was clearly lower than the concentration of land, which may indicate a
certain structural mismatch in Polish agriculture, hindering its productivity. It can also be concluded
that there was still an excess of labor resources in small farms, while large farms suffered from a
shortage of labor resources. This asymmetry was mitigated by capital expenditure, which was mainly
concentrated in medium and large farms. From the point of view of agricultural sustainability, it would
be desirable for land and labor concentration to be relatively symmetrical, and for the substitution
of labor and land by capital expenditure to be effective not only economically, but also in terms
of eco-efficiency.

The concentration index was also estimated for the distribution of the income of a family farm
per full-time worker (Figure 2). The results of the research confirmed the previously demonstrated
tendency of increasing intra-sectoral income disparities in agriculture. It was also confirmed that
incomes without subsidies transferred from the state budget (FFI pre-support) showed clearly greater
inequality than incomes with subsidies (FFI post-support). The lower values of the concentration
index for FFI post-support compared to the values of the concentration indices for land and capital
expenditure proved the effectiveness of the redistributive function of public spending on agriculture.
Economically strong, and, therefore, also very large and expansive farms, had a smaller share in
agricultural income than in land resources and capital expenditure.

5. Results and Discussion

The correlation analysis showed that the concentration of resources was co-existent with the
concentration of income (Table 2), but these relationships did not follow a single universal mechanism.
The concentration of investment and fixed assets with a delay of at least one year was related to changes
in the structure of income distribution (correlation coefficients between the examined variables in year
t were not statistically significant).

Table 2. Correlation analysis of the variables describing the concentration of production factors and
FFI post-support.

. C_FFI C-Assets; C_Invest;
Variable Post-Support C.uAA  cAwu (C_Assets; 1) (C_Invest;.7)
C_FFI 0.491 0.437
post-support 1.00 0.766 0.703 (0.750) (0.599)
C_UAA - 1.00 0.874 0.683 0.620
C_AWU - - 1.00 0.813 0.850
C-Assets - - - 1.00 0.656
C_Invest - - - - 1.00

Note: correlation is significant at the 0.05 level. Insignificant correlations are reported in italics. Source: own study.

The results of the augmented Dickey-Fuller (ADF) unit root test showed that the series considered
were non-stationary but integrated at the first order (Table 3). Regarding the income concentration index
(C_FFI post-support), Engle-Granger’s co-integration procedure indicated that a long-term dependence
(co-integration) could only be observed for the land concentration index (C_UAA). In the case of income
inequality captured by the Gini coefficient, all analyzed time series were co-integrated.
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Table 3. Results of the augmented Dickey—Fuller (ADF) unit root tests (p-value).

Variable Y _Gini C_FFI Post C_UAA C_AWU C_Assets C_Invest X;e XjRs

Level 0.112 0.092 0.599 0.843 0.923 0.247 0.052 0.08

First diff. 0.001 0.0001 0.019 0.005 0.009 0.0001 0.004 0.003
Engle-Granger residual test of co-integration

Y Gini 0.013 0.004 0.001 0.0001 0.003  0.004

C_FFI post-support 0.020 0.112 0.267 0.116 0.117 0.07

Source: own study.

The results of the calculations (Table 4) indicated a long-term relationship between income
concentration and farm area concentration (Est. 1). The concentration of agricultural land contributed
to the intensification of income concentration processes, ceteris paribus. It can, therefore, be concluded
that the key (primary) stimulus for income concentration was the concentration of agricultural land.
Concentration processes in the area of fixed assets, in turn, contributed to the increase in sectoral
income inequalities in agriculture, measured by the Gini coefficient (Est. 2, 4). It should also be borne
in mind that the processes of concentration in terms of investment expenditure and fixed assets also
affected the productivity of production factors, and through this channel, indirectly exacerbated the
income gap between investing holdings and those unable to modernize and develop their production
potential. The effects on income, however, will only be visible after a longer period of time.

Table 4. The relationship between income inequality, the concentration of resources in agriculture, and
budget expenditure (estimation results of Equation (3)).

Estimati 1 2 3 42
stimation lnC_FFI li’lY_Gim' ll’lY_Gim' li’lY_Gim'
const. -0.303 -0.135 —3.283 *** -2223%
(0.186) (0.211) (0.311) (1.101)
InC_UAA 1.953 *** —-0.483 - —-0.431
(0.455) (0.430) (0.311)
InC_AWU - 0.086 - —0.028
(0.201) (0.171)
InC_Assets - 0.707 *** - 0.510 ***
(0.140) (0.117)
InX; e - - 0.293 *** 0.183 **
(0.025) (0.058)
InX5 s - - —0.129 ** —-0.070
(0.059) (0.089)
Adj. R? 0.554 0.514 0.491 0.526
F-test (p-value) 0.001 0.001 0.001 0.00001
Postestimation tests for residuals (p-value)
AR(1) 0.154 0.923 0.539 0.901
Heterosc. (White’a) 0.443 0.679 0.751 0.797
Normality (Jarque-Bera) 0.204 0.332 0.060 0.05
ADF 0.020 0.001 0.008 0.001

Note: statistical significance: * p < 0.10, ** p < 0.05, *** p < 0.01. OLS estimation. Robust standard errors in
parentheses. Due to collinearity, the variable C_Invest was omitted in the regression equation. 4* p-value of partial
F-test for significance of subset of production factors (InC_UAA, InC_AWU, InC_Assets): p = 0.004. Source: own study
on CSO data [9] and https://ec.europa.eu/agriculture/rica/database/report_en.


https://ec.europa.eu/agriculture/rica/database/report_en

Sustainability 2020, 12, 4963 12 of 16

The results of the calculations (Table 4) also indicated the presence of a co-integrated relationship
between the Gini coefficient and agricultural budget expenditure, indicating the causality of both the
total size of the agricultural budget (X;_pr) and the agricultural income subsidy rate (X,_gs) (Est. 3, 4).
The increase in the total size of the agricultural budget contributed, ceteris paribus, to the increase in
inequality in the distribution of agricultural income (measured by the Gini coefficient). By contrast,
the increase in the rate of subsidized agricultural income after 2004, ceteris paribus, contributed to a
more egalitarian distribution of income among farmers. The described variables explained the changes
in the Gini coefficient for agricultural income in the years 2004-2018 by 50%.

Differences in the directions of the impact of budget expenditure X;_pr and X;_grs on income
inequalities Y_g;,; resulted from differences between these explanatory variables. Both variables
describe budgetary expenditure, but they were characterized by different aspects of that expenditure.
Variable X;_pr describes total agricultural budget expenditure (in constant prices). They covered
all measures targeted at the agricultural sector, agricultural markets, and rural areas. These were
both transfers in the form of subsidies supporting farmers’ incomes directly, as well as subsidies for
investments in agricultural holdings and funds for various types of interventions related, for example,
to drought in agriculture. These funds, apart from their redistribution function, also help achieve
the objectives of the allocation and stabilization functions of fiscal policy in agriculture. Therefore,
these funds are divided between agricultural holdings asymmetrically. Relatively larger amounts are
provided to farms that are larger in size, but also economically stronger, and which produce agricultural
products on a relatively larger scale, commercial farms, and farms which invest: hence, the positive
impact of the X;_pg variable on income polarization.

In contrast, variable X,_gg, the agricultural subsidy rate, determined what percentage of disposable
income of agricultural holdings was represented by subsidies feeding farmers” income directly.
Direct payments are the main element of these subsidies. They are paid per hectare of UAA
(utilized agricultural area), but there are degressive mechanisms in the support system (mechanism
of modulation and reduction of payments to no more than EUR 150,000, requirement of greener
production, additional redistributive payment for farms of 3-30 ha of UAA, and lump sum payment
for small farms). This causes the X,_ggs variable to be negatively linked to the Gini coefficient: i.e.,
an increase in the subsidy rate reduces income inequality in agriculture. Although the sums of subsidies
showed a high concentration in larger and economically stronger holdings (the Gini coefficient for
the distribution of direct payments in Poland for 2017 was 0.64 [47]), the subsidy rate for agricultural
income, expressing the percentage of subsidies in the disposable income of farms, showed a different
distribution. The average subsidy rate for FADN farms was 73.3% [58] (the rate of subsidy was fixed
for the holdings covered by the FADN accounts and was the ratio of the subsidies for operation and
investment activities to the income from the family farm in %). This value is often higher for small and
medium farms in terms of size and economic strength than in large and very large farms. For example,
in 2016, the subsidy rate for farms in terms of economic strength was similar to the one adopted in
this study; for very small farms it was 111.3%, for small farms 87.9%, for medium-small farms 76%,
for medium-large farms 69.2%, and for large farms 52.3%.

6. Conclusions

The growing inequalities in the income of agricultural holdings are a consequence of, among
others, the processes of the concentration of production factors, which are allocated to an increasingly
smaller community of growing agricultural holdings. In addition, the ongoing concentration and
development of large and competitive farms bring about a concentration of support (subsidies) under
agricultural policy instruments. These processes are characteristic of EU agriculture, including Poland.

The inequality (concentration) of income distribution is natural for agriculture. Excessive income
disparities, however, threaten the development of sustainable agriculture. A high level of income
inequality is undesirable in the social context of agricultural sustainability, but can also have a significant
negative impact on achieving and balancing economic and environmental order.
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Research on agriculture in Poland proves that the processes of concentration of production factors
are taking place and are interrelated. The concentration of capital expenditure and the concentration
of land are relatively the fastest. The results of the research allowed for a positive verification of
Hypothesis 1. It has been shown that the process of land concentration is directly and positively linked
to the process of farm income polarization. The increase in income disparities in agriculture is also
influenced by the process of capital concentration, expressed by the value of fixed assets.

The processes of concentration of production factors are a condition for the growth of the
production potential, economic efficiency, and competitiveness of agriculture in Poland. This is due to
the still relatively high fragmentation and dispersion of the sector’s production factors, and especially
due to the fragmentation of the agrarian structure. The sustainable development of agriculture,
however, requires that the concentration processes create an opportunity to preserve the dual model of
agriculture, in which both large, economically strong family farms, and smaller farms that provide
valuable public goods (biodiversity, rural landscape, vitality of the countryside, cultural assets, etc.)
hold their own place. Concentration processes in agriculture should also not be faster than the
increasing capacity of non-agricultural sectors to absorb the labor resources released from agriculture.

In view of the permanence and inevitability of the processes of the concentration of production
factors in agriculture, a special role in mitigating the growing income disparities should be attributed
to agricultural policy instruments, and, in particular, to budget expenditure.

In Poland, in the years 20042018, the process of the income polarization of agricultural households
was progressing and was the largest in comparison to total households and employees” households.
This may indicate that one of the redistributive objectives of agricultural budget expenditure—namely,
the reduction of intra-sectoral income disparities—is not being met. Nonetheless, the results of the
research conducted for agricultural holdings observed by FADN showed that income differences in
terms of agricultural types and economic size of farms are much greater for income without budget
subsidies (before support) than for income after support. Furthermore, the agricultural subsidy rate has
been shown to be negatively linked to the Gini coefficient for the disposable income of agricultural
holdings. The results of the study did not confirm Hypothesis 2, as it is stated that budget support for
agriculture reduces the polarization income of agricultural holdings, yet they lead to the conclusion
that, although agricultural policy subsidies cannot reverse the trend towards the increased polarization
of farm incomes, they have an impact on mitigating these inequalities.

The above analysis has some limitations, as it covers a relatively short period. In addition,
while the study indicates the existence of cause-and-effect links between concentration processes
in agriculture and budget expenditure directed towards agriculture and the distribution of income
within this sector, they do not provide an exhaustive answer as far as the mechanisms that guide these
relations are concerned. This aspect requires further research and in-depth analysis. This includes
both taking into account other measures of income inequality or other variables influencing farmers’
income levels (e.g., factor productivity, quality of agricultural production space, and ability to manage
farm resources) and the application of econometric methods considering the endogenous nature of
variables and the two-way links between them. Such analysis, however, requires access to longer time
series and more detailed data on agricultural holdings.
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