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Abstract

Subsidies are an important element in supporting agricultural income and expanding production.
This element is typical for the case of Greece in terms of crop production, which is fragmented, with
the majority of farmers owning small rural areas. The purpose of this paper is to study the relation-
ship between the amount of agricultural income and the value of agricultural production and the
level of subsidies on products. The research data refer to the period 1993 to 2020 for Greece. All
data were drawn from the Eurostat database and are annual. The results of the study showed a sig-
nificant reduction in the level of subsidies, especially after 2004, which, however, is not associated
with a corresponding reduction in agricultural output in the long run. On the contrary, the reduction
of subsidies is related to a reduction of agricultural income.
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Introduction

The European Union spends annually around €50 billion on the Common Agri-
cultural Policy (CAP), with the primary objective of supporting farmers' income
and improving the environmental impact of agricultural production (Rizov et al.,
2013). The majority of CAP subsidies are disbursed in the form of decoupled direct
payments from the EU budget, which are not linked to current and future amounts
of agricultural production. Under CAP there are also subsidies, linked to the pro-
duction of specific crops or livestock products, or are available for rural develop-
ment projects.
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The impact of subsidies on agricultural output, allocation of inputs and the dis-
tribution of farm income, as well as on farm productivity, has been widely docu-
mented in the existing literature (Femenia et al., 2010; Weber. Key, 2012; Latruffe
et al., 2017). The results obtained are mixed, as a positive impact of subsidies on
the level of agricultural output is observed, and on the other hand a negative impact
on the overall productivity of agriculture sector is detected, given the expansion of
the quantity and quality of production factors (Ciaian, Swinnen, 2009). Keeney
(2000) concluded that the introduction of direct payments through the MacSharry
reform contributed to the balanced income distribution of rural households. Also,
Mishra et al. (2009), Moreddu (2011) and Benni Finger (2012) also conclude that
subsidies contribute to reducing income inequality of rural households.

In contrast, Schmid et al. (2006) conclude that direct payments have little effect
on the level of absolute farm household incomes. Furthermore, the authors empha-
size that direct payments and agri-environmental subsidies increase absolute in-
come inequality, due to the fact that they are mainly linked to the size of agricultural
holdings and therefore the corresponding payments increase according to their size.
The use of science and technology in production and combined production systems
(production chains) are related to the rise of productivity increase along with the
size of production (Oosting et al., 2014). Thus, larger agricultural enterprises have
a competitive advantage in terms of the level of subsidies they receive in both rela-
tive and absolute terms compared to smaller ones but especially compared to indi-
vidual farmers, alongside with the strengthening of the tendency for verticalization
(Hedoui et al., 2019).

Aim of the present study is to examine the relationship of agricultural subsidies,
output and income in the short and long run, with reference to the Greek agricultural
sector. Therefore, focuses on the influence exerted by subsidies on the level of ag-
ricultural output and economic efficiency of agricultural households, in order to
clarify their role as an element of ensuring the rational development of agricultural
production and ensuring a satisfactory standard of living for the agricultural popu-
lation by boosting its income.

Methodology

The primary data that are used for the purposes of the present paper include an-
nual data, which were drawn from the Eurostat database and concern Greek the
Economic Accounts for Agriculture for a period of 28 years (1993 — 2020). Data
refer to crop production value at producer and basic prices, agricultural revenue and
product subsidies. The econometric tools used to examine the nature of the relation-
ship between the level of agricultural subsidies, output and income in the short and
long run are Ordinary Least Squares regression and Engle — Granger cointegration
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analysis. Additionally, time trend plots and Spearman's linear correlation coeffi-
cients are presented. To study the effect of subsidies on the level of the output of
crop production and agricultural income, the following OLS models are estimated:

lpv, = a+Db X Isubs; + e (1)
lrevi = a+b X lsubs; + e (2)

where:
Ipve: Natural logarithm of crop production value at producer prices;
Irev: Natural logarithm of agricultural revenue;
Isubs: Natural logarithm of product subsidies;
e¢: The disturbance term.

As previously mentioned, in order to detect the existence of a long-term equilib-
rium relationship between the volume of product subsidies and crop production out-
put and agricultural revenue, the Engle-Granger cointegration method is used. For
the existence of a cointegration relationship, this specific method assumes as a pre-
requisite that the residuals of the OLS regression of the variables under examina-
tion, are integrated of zero order (I (0)), with the basic condition of the existence of
I (1) process in them. Stationarity is examined with the use of ADF (Augmented
Dickey — Fuller) unit root test, with the inclusion of a constant term and trend, while
the appropriate number of time lags is selected through Akaike Information Crite-
rion (AIC).

Results

Figure 1 shows the overtime trend in crop production value at producer prices
and product subsidies. Also, production value at basic prices yielding by the sum of
the two aforementioned quantities and the level of agricultural revenue resulting
from the difference between the producers' operating surplus and the land rent pay-
able and land lease expenses are presented. It is observed that the production value
at producer and basic prices show a common movement, with an upward trend until
2005, where the level of subsidies is also increased. Subsequently, there is a de-
crease in production value both in producers and basic prices and a simultaneous
decrease in the level of subsidies, to show an increasing trend with small fluctua-
tions until 2020, where they reach the pre — 2005 levels. In contrast, the amount of
product subsidies is consistently low after 2007 relatively to the period 1993 —2006.
Also, the level of agricultural income shows relative stability, despite its fluctua-
tions after 2006, a result that can be attributed to the crisis phenomena that affected
the Greek economy and the relative uncertainty that characterized it.
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Figure 1. Time trend in subsidies,
crop production value and agricultural revenue

The reduction in the level of subsidies is more clearly perceived when they are
presented as a percentage of agricultural revenue and of production value at pro-
ducer and basic prices. As shown in Figure 2, there is a significant reduction in
subsidies after 2005, especially as a percentage of agricultural income, until 2010,
while the relative ratio stabilizes after 2011. Similar are the results regarding the
level of the ratio of subsidies to crop production value at producer and basic prices.

Interpreting the results of the Spearman correlation matrix of Table 1, it is ini-
tially observed that a negative and statistically significant relationship emerges be-
tween the level of subsidies and production value at producer price (r=-0.583,
p=0.001). This particular result indicates that an increase in subsidies is associated
with a decrease in the value of crop production and vice versa. At the same time,
the positive correlation between subsidies on products and production value at basic
price (r=0.389, p=0.041), confirms the important role of subsidies in determining
the level of crop production. Additionally, an increase in the value of subsidies is
associated with increased agriculture revenue and vice versa with the associated
correlation coefficient also being positive and statistically significant (r=0.409,
p=0.031).
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Figure 2. Time trend of subsidies to crop production value

and agricultural revenue ratio

Table 1. Spearman correlation matrix

Subsidies on Production value Production value at  Agricultural

products  at producer price basic price revenue
Subsidies on rho 1
products p -
Production value rho -0.583 1
at producer price p 0.001 -
Production value tho 0.389 0.483 1
at basic price p 0.041 0.009 -
Agricultural rev- rho 0.409 0.137 0.669 1
enue p 0.031 0.487 0.000 -

By studying the effect of subsidies on the volume of agricultural production and
agricultural revenue, OLS regressions are applied. As observed (Table 2), subsidies
show a negative impact on the level of production (b=-0.070, p=0.003), as an in-
crease in subsidies by 1% leads to a corresponding decrease in production value at
producer prices by 0.07% and vice versa. On the contrary, there is a positive effect
of subsidies on agricultural revenue ($=0.028, p=0.040), with a change in subsidies
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by one percentage point leading to a corresponding change in agricultural revenue

by 0.028%.
Table 2. OLS regression results

Model (1) Model (2)
Independent variable: lpv Irev
Coefficients t p Coefficients t p
Constant 9.257 68.394 0.000 8.123 62.330 0.000
Isubs -0.070 -3.307 0.003 0.028 2.365 0.040
R? 0.296 0.167
Adj. R? 0.269 0.131

In order to apply the Engle — Granger cointegration test, unit root tests should be
performed to determine the order of integration of the time series, which should be
I (1). Table 3 presents the results of the Augmented Dickey—Fuller (ADF) unit root
tests with constant term and trend. The critical values for the ADF test are equal to
-4.374 for a 1% significance level and -3.603 for a 5% significance level. It is con-
cluded that the variables are integrated of the same order, since their order of inte-
gration is I (1) in all cases. Given that the time series are first order integrated, the
study of the existence of cointegration relationships between the level of subsidies
and production value at producer prices and the level of subsidies and agricultural
revenue is applied using the Engle — Granger test.

The results presented at Table 4, show that there is a cointegration relationship
between the value of subsidies and agricultural revenue, as for critical values of -
4.356 for a 1% significance level and -3.595 for a 5% significance level the residu-
als of the corresponding regression (2) are I (0) based on the ADF test (p=0.001).
Therefore, a long-term equilibrium relationship between the two variables is ob-
served. On the contrary, the assumption of stationarity of the residuals at the level
for regression (1), referring to the relationship between the value of subsidies and
production at producer prices is rejected (p=0.144) and is concluded that there is no
long-term equilibrium relationship between the two variables.

Table 3. ADF unit root tests

Level 1%t difference
t p t p
Isubs -2.304 0.418 -4.381 0.010
Ipv —1.286 0.620 -5.208 0.002
Irev -1.916 0.617 -4.813 0.004

Table 4. Engle — Granger cointegration tests

Level
t p
Model (1) residuals -3.028 0.144
Model (2) residuals -5.239 0.001
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Conclusions

From the results of the analysis, it is concluded that the effect of the financial
flows of the subsidies on the level of income of the Greek farmers cannot be con-
sidered negligible, as the relevant financial variables show a linear relationship, fact
that was also confirmed through the use of the corresponding Spearman correlation
tests. Also, through regression and cointegration analysis, it was observed that sub-
sidies have a positive effect on agricultural revenue both in the short and long term.
In addition, it is judged that the increase in subsidies leads to a decrease in agricul-
tural output, which does not show long-term characteristics. The above indicate a
clear contribution of subsidies to agricultural income, which may nevertheless dis-
courage the productive performance of the agricultural sector.
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