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Abstract

The agricultural sector plays an important role in the European Union, and
agricultural subsidies represent one of the key instruments of the Common
Agricultural Policy aimed primarily at stabilising farmers’ income. However, their
impact on labour productivity remains an open and widely debated issue. The
purpose of this paper is to examine the existence, direction, and strength of the
relationship between subsidies and labour productivity in European Union countries
over the period from 2015 to 2024. The analysis is based on secondary data obtained
from the EUROSTAT database and includes a sample of 21 EU Member States. The
methodological approach includes descriptive statistical analysis, correlation
analysis, and simple linear regression analysis. The results of the descriptive analysis
indicate substantial heterogeneity among EU countries in terms of both subsidy
levels and productivity. The correlation analysis reveals a weak but statistically
significant negative relationship between subsidies and labour productivity.
Regression results confirm this finding, showing that higher levels of subsidies are,
on average, associated with a slight decrease in productivity, while subsidies explain
only a small share of productivity variation. These findings suggest that subsidies,
when observed at an aggregate level and without distinguishing their specific forms
and purposes, do not automatically contribute to higher labour productivity. The
results indicate that labour productivity is influenced by a range of structural and
economic factors, and that the effects of subsidies should be considered within a
broader analytical framework.
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Introduction

Agriculture plays a significant role in the economy of the European Union,
both in ensuring food security and in preserving rural areas and employment.
There are numerous specific characteristics of agriculture that lead to a slower
inflow of capital and the development of productive forces, resulting in a certain
lag in agricultural development (Bozi¢ et al., 2011). Due to the specific features
of agricultural production, agriculture in the European Union is largely supported
by public subsidies through the Common Agricultural Policy (CAP). Within the
EU budget for the 2021-2027 period, €386.6 billion has been allocated to the
agricultural sector (European Parliament, 2021). Although the primary objective
of subsidies is to stabilise farmers’ income, they may have diverse, and even
opposing, effects on productivity, which justifies the need for their further
examination.

The existing literature on the impact of subsidies on labour productivity
includes both theoretical and empirical studies. Theoretical frameworks suggest
that subsidies may have a negative effect on labour productivity. Farms may
begin to invest in activities aimed at obtaining eligibility for subsidies, which are
relatively less productive (Baumol, 1990; Alston & James, 2002). Subsidies may
also lead to technical inefficiency if they are internalised by farms, as higher
profits can result in complacency, reduced effort, and a lower willingness to seek
methods for improving cost efficiency (Leibenstein, 1966). On the other hand, it
is argued that subsidies may also have a positive impact on labour productivity,
since farmers may be more willing to expand production through certain
activities or to engage additional factors of production that they would otherwise
consider too risky (Roche & McQuinn, 2004). Empirical studies conducted in
European Union countries employ various methodological approaches to
examine the relationship between subsidies and labour productivity, including
descriptive statistical measures, correlation analysis, and regression analysis.

The subject of research in this paper is the relationship between subsidies
and labour productivity in the countries of the European Union over the period
from 2015 to 2024. The paper focuses on analysing the relationship between the
level of subsidies and the level of labour productivity in agriculture, bearing in
mind that productivity represents a key indicator of the efficiency of the use of
production factors in agriculture. Although subsidies represent one of the most
important instruments of the European Union’s agricultural policy, their impact
on labour productivity is not unequivocally defined. Theoretical literature
indicates that subsidies may have a positive effect on the volume of agricultural
production, while at the same time exerting a negative effect on farm productivity
(Hennessy, 1998; Ciaian & Swinnen, 2009). The negative impact of subsidies is
reflected in the distortion of efficient resource allocation, a reduction in
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incentives for rational farm management, and the maintenance of inefficient
farms. The positive impact of subsidies on labour productivity is manifested
through the alleviation of credit constraints, risk reduction, and the
encouragement of investment in modern technology and mechanisation.

The aim of this paper is to examine the existence, direction, and strength
of the relationship between subsidies and labour productivity in the countries of
the European Union, based on available statistical data. The paper seeks to assess
whether subsidies contribute to an increase or a decrease in the productivity of
the agricultural sector, as well as to compare the results of the empirical analysis
with theoretical assumptions and previous findings in the literature.

Material and Methods

In this paper, statistical data obtained from the EUROSTAT database were
used, relating to agriculture in the countries of the European Union. The analysis
covers the period from 2015 to 2024. The sample includes 21 out of the total 27
European Union member states, while the remaining countries were excluded
from the analysis due to the lack of complete and comparable data for the
observed period (Czechia, Germany, Cyprus, Malta, Romania, and Slovenia).

For the purposes of the research, data on agricultural subsidies, labour
productivity, agricultural labour force, and the total value of agricultural
production were used. Agricultural subsidies and production value data were
derived from the Economic Accounts for Agriculture, while labour input data
were obtained from Agricultural Labour Input Statistics (European Commission,
2025; European Commission, 2026). Labour productivity was calculated as the
ratio between the total value of agricultural production and the labour force
engaged in agriculture (AWU). The collected data were processed using
descriptive statistical measures in order to examine the basic characteristics of
the data and differences among the observed European Union countries. In
addition to descriptive statistical analysis, correlation and regression analyses
were applied to examine the relationship between subsidies and labour
productivity.

Results and Discussion

Descriptive statistical indicators of agricultural subsidies in the countries of the
European Union are presented in Table 1. The average value of subsidies
amounted to €253 million, while the median was lower, at €129 million,
indicating a pronounced right-skewed distribution. This relationship between the
arithmetic mean and the median suggests that most of the observed countries
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received lower levels of subsidies, while a limited number of countries recorded
significantly higher amounts, which raised the average value. The high value of
the standard deviation (€310 million), as well as the wide range between the
minimum (€0.09 million) and maximum (€1.203 million) values, indicate
substantial heterogeneity in the level of agricultural subsidisation among the
European Union countries. The positive value of the skewness coefficient (1.78)
confirms the pronounced right skewness of the distribution, while the value of
the kurtosis coefficient (2.39) points to a moderately pronounced concentration
of data around the mean, with the presence of extreme values.

Tab. 1 - Descriptive statistical analysis of subsidies

Descriptive statistical measure Subsidies

Number of observations 210
Missing data 0
Mean 253
Median 129
Standard deviation 310
Minimum value 0.09
Maximum value 1203
Skewness coefficient 1.78
Kurtosis coefficient 2.39

Source: authors’ calculation according to data from the EUROSTAT database
(2025)

Labour productivity in this paper is measured as the ratio of the total value
of agricultural production to the labour force engaged in agriculture (AWU). An
Annual Work Unit (AWU) represents full-time equivalent employment, i.e., the
total hours worked divided by the average annual hours done in full-time jobs in
a given country. One annual work unit corresponds to the work performed by
one person employed full-time on an agricultural holding (Eurostat, 2026). Since
agricultural output data were expressed in million euros and labour input data
were reported in thousand annual work units, the labour productivity indicator is
expressed in thousand euros per AWU.

Descriptive statistical indicators of labour productivity are presented in
Table 2. The average value of labour productivity amounts to 70.5 thousand
euros per AWU, while the median is 52.7, indicating a moderately right-skewed
distribution. This relationship between the arithmetic mean and the median
suggests that most countries achieve low to medium levels of labour productivity,
while a smaller number of countries record significantly higher values that raise
the overall average. The standard deviation is 58.4, while the values range from
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a minimum of 11.5 to a maximum of 252, indicating pronounced differences in
productivity levels among the observed European Union countries. The positive
value of the skewness coefficient (1.28) confirms the presence of right skewness
in the distribution, while the relatively low value of the kurtosis coefficient
(0.662) points to a flatter distribution compared to the normal distribution,
without strongly pronounced extreme values.

Tab. 2 - Descriptive statistical analysis of labour productivity

Descriptive statistical measure Labour productivity

Number of observations 210
Missing data 0
Mean 70.5
Median 52.7
Standard deviation 58.4
Minimum value 11.5
Maximum value 252
Skewness coefficient 1.28
Kurtosis coefficient 0.662

Source: authors’ calculation according to data from the EUROSTAT database
(2025)

In order to examine the relationship between subsidies and labour
productivity in the countries of the European Union for the 2015-2024 period, a
correlation analysis was conducted using the Pearson’s correlation coefficient
(Table 3). Within the correlation analysis, the following hypotheses were tested:

. Ho: “Subsidies do not have a statistically significant impact on labour
productivity in the countries of the European Union.”
. Hi: “Subsidies have a statistically significant impact on labour

productivity in the countries of the European Union.”

Tab. 3 - Correlation analysis results

Productivity
r -0.149
Subsidies df 208
p — value 0.031

Source: authors’ calculation according to data from the EUROSTAT database (2025)

The results obtained in this paper indicate a weak negative correlation
between subsidies and labour productivity in agriculture (r = —0.149). The
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calculated p-value is 0.031, which is lower than the 5% significance level (0.05),
allowing the conclusion that there is a statistically significant relationship
between subsidies and agricultural productivity. Accordingly, this result enables
the rejection of the null hypothesis at the 5% significance level, thereby
confirming the existence of a statistically significant relationship between the
observed variables.

The negative sign of the correlation coefficient indicates that, in the
observed sample and period, higher levels of subsidies are not associated with
higher levels of productivity, but rather with a slight decrease in productivity.
This result suggests that subsidies, when observed at the aggregate level, do not
automatically function as a factor that increases agricultural production
productivity in the EU countries. These findings are consistent with the empirical
literature, which often reports a negative impact of CAP subsidies on labour
productivity, such as the negative effect of subsidies on the efficiency of French
agricultural holdings specialised in cereal, oilseed, and beef production (Latruffe
etal., 2009), as well as the negative effects of coupled subsidies on the efficiency
of arable farms in Germany, the Netherlands, and Sweden (Zhu & Oude Lansink,
2010).

However, given the low absolute value of the correlation coefficient, it can
be concluded that the relationship between subsidies and productivity is weak,
and that labour productivity was simultaneously influenced by a larger number
of other factors, such as production structure, technological level, labour input,
and the total value of agricultural production. These results are in line with
theoretical and empirical studies indicating that subsidies may have both positive
and negative effects on productivity, depending on their form, allocation
mechanisms, and the structural characteristics of agriculture.

The results of the correlation analysis provide a basis for further
examination of the relationship between subsidies and productivity through the
application of regression analysis.

In order to examine the impact of subsidies on labour productivity in more
detail, a simple linear regression analysis was conducted, in which agricultural
productivity was treated as a dependent variable, while agricultural subsidies
were used as the independent variable. The results of the regression analysis are
presented in Table 4. The results show that the estimated regression model is
statistically significant at the 5% level (F = 4.72; p = 0.031), indicating that
subsidies have had a statistically significant impact on labour productivity in the
observed sample. The coefficient of determination (R?) is 0.022, which means
that subsidies explain only 2.2% of the variability in labour productivity,
suggesting that productivity was simultaneously influenced by a larger number
of other factors. The table shows that the estimated regression coefficient for the
subsidy variable (“estimate’) has a negative sign and amounts to —0.028, and it
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is statistically significant at the 5% level (p = 0.031). This implies that an increase
in the level of subsidies was, on average, associated with a slight decrease in
labour productivity. More precisely, an increase in subsidies by one unit is
associated with a decrease in productivity of approximately 0.028 units.

Tab. 4 - Regression analysis results

Model fit measures
Overall model test
Model R R? F dfl df2 P
1 0.149 0.0222 4,72 1 208 0.031
Model coefficient — productivity
95% confidence
interval
Predictor Estimate SE Lower Upper T P
Intercept 77.59 5.16 67.41 87.77 15.02 <0.001
Subsidies -0.028 0.0129 -0.0535 -0.00261 -2.17 0.031

Source: authors’ calculation according to data from the EUROSTAT database (2025)

The results obtained indicate that subsidies, when observed at the
aggregate level and without distinguishing their forms and purposes, do not act
as a factor that increases labour productivity; on the contrary, they may have a
slight disincentive effect. This finding is consistent with part of the theoretical
and empirical literature, which emphasises that subsidies may lead to allocative
and technical inefficiencies, particularly when they are not directly targeted at
investment and technological improvement. The results of the regression analysis
confirm the findings of the previous correlation analysis and point to the
existence of a weak but statistically significant negative relationship between
subsidies and labour productivity in the countries of the European Union during
the observed period.

Conclusion

This paper analysed the relationship between subsidies and labour
productivity in the European Union countries over the 2015-2024 period, using
data obtained from the Eurostat database for a sample of 21 EU Member States.
The results revealed a weak negative but statistically significant relationship
between agricultural subsidies and labour productivity. Regression analysis
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further confirmed that subsidies explain only a small proportion of the variation
in labour productivity.

The findings suggest that labour productivity is a complex phenomenon
influenced by numerous economic and structural factors, and that the effects of
subsidies cannot be considered in isolation from the broader context of
agricultural sector development. Therefore, subsidies alone cannot be regarded
as a decisive factor in increasing labour productivity.

However, several limitations of this study should be acknowledged.
Agricultural subsidies were analysed as an aggregated variable, while labour
productivity was used as a specific indicator of agricultural productivity. In
addition, the analysis relied on a pooled dataset and a simple regression model
without controlling for country-specific effects, potential endogeneity, or other
determinants of labour productivity. Furthermore, structural differences among
EU countries may influence the observed relationship between subsidies and
labour productivity. Therefore, the results should be interpreted as evidence of
an association rather than a causal relationship.
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VYr1umaj cyOBeHIM]ja Ha MPOAYKTUBHOCT MOJHOIIPHUBPETHE
IPOM3BOMIE Y 3eMJbama EBpornicke YHuje 3a nepuon 2015 — 2024,

Mupna Kojuh

Yuusepsumem y Hcmounom Capajesy, Ilomonpuspeonu gpaxyrimem, Hcmouno Capajeso,
bocua u Xepyezoeuna

Caxerak

[TosponpuBpEIHU CEKTOP MMa BaXkKHY ysory y EBporckoj yHUjH, a MoJbONpHUBpEIHE
CyOBeHIIM]jE MPEICTaBIbajy jeAaH O] KJbYYHUX WHCTPYMEHATa 3ajeIHUYUKE MOJHOIIPUBPEIHE
MOJIMTHKE, TPBEHCTBEHO YCMjepeH Ha CTaOWIM3aldjy NpUXOoJa MOJbONPUBPEIHUKA.
MeljyTum, BUXOB yTHIIa] HA TPOJYKTHBHOCT pajia y MOJFONPUBPE/ U IaJbe 0CTaje OTBOPEHO
M 4eCTO pacrpaBibaHO MuTame. L[ib oBOT pana je na Mcnura NOCTOojarbe, CMjep U jauyuHy
Bese m3Mel)y cyOBeHIMja M MPOIYKTHBHOCTH pajia y 3eMjbaMa EBporicke yHHje y IepHOIy
o 2015. mo 2024. ronuHe. AHaNM3a je 3aCHOBaHA Ha CEKYHIapHUM TOAalnMa MPey3eTHM 13
6aze momataka EUROSTAT u oOyxBaTa y3opak ox 21 npxase wianure EY. Meromonmomku
OPHUCTYI YKJby4yje NECKPUNTHBHY CTATHCTUYKY aHAIN3y, KOPENAlMOHY aHAIM3y |
JEAHOCTaBHY JIMHEAPHY PErPECUOHY aHANN3y. Pe3ynTaTti JeckpuITHBHE aHaIHM3€e YKasyjy Ha
3HayajHy xereporeHoct wehy 3emsbama EY 'y moreny HuBoa cyOBeHuHMja U
nponyktuBHocTd. Kopenanmona ananmu3a OTkpuBa cialy, aimd CTaTUCTHYKU 3Ha4ajHY
HeraTuBHy NoBe3aHocT u3Mely cyOBeHIMja M NPOAYKTHBHOCTH Paja y IMOJbOIPHBPEIH.
Pesynratu perpecuone ananuse noTBplyjy oBaj Hana3, mokasyjyhu na cy BHIIM HHBOM
cyOBeHIIMja, y TPOCjeKy, MOBE3aHU ca OJIATMM CMAambCHhEeM MPOIYKTUBHOCTH, NPU YEMY
cyOBeHIHje 00jaImbaBajy caMo Malli JH0 BapHjaIije IpoyKTuBHOCTH. OBH Halla3u yKa3yjy
Ha TO Ja cyOBEHIHje, MOCMATpaHe Ha arperaTHOM HHUBOY U 0e3 pasiiMKOBama HHXOBHX
KOHKPETHHUX OOJNMKa U HaMjeHe, He JONPHHOCE ayTOMATCKH Behoj MpOIyKTHBHOCTH paja.
Pesynrati mokasyjy Jha je NPOXYKTHBHOCT paja y IOJGONPHUBPEIM IOA YTHUIAjeM HH3a
CTPYKTYPHUX M €KOHOMCKHX (haKTopa, Te /1a ce eeKTH CyOBEeHIMja MOpajy ImocMaTparu y
MIMPEM aHAJIUTUYKOM OKBHDY.

Kmwyune pujeuu: cyOBeHIMje, TPOMYKTHBHOCT pana, EBporcka yHuWja, 3ajemHudka
MOJBOTIPUBPEIHA TIOJTUTHKA
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