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Abstract

The aim of the paper is to assess the impact of subsidies on the technical efficiency of agricultural holdings in the
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The effect of subsidies on the efficiency
of farms in the Liberecky region

Marie PECHROVA

1. Introduction

After the entrance of the Czech Republic (CR) to the
European Union (EU), the country’s agricultural hold-
ings gained the opportunity to obtain subsidies from the
Common Agricultural Policy (CAP). According to
Mala et al. (2011), this source of financial means has
been fundamentally reflected in the economic develop-
ment of the agricultural sector in the CR and in the
business management of individual agricultural busi-
nesses. For example, Doucha and Foltyn (2008) found
that the EU support has a positive impact on the profit-
ability of particular commodities — it has already in-
creased positive profitability or at least helped to mini-
mize losses. Also, Cechura (2012) demonstrated that
the factors which most determine both technical effi-
ciency and total factor productivity of Czech agricul-
ture are the factors connected with institutional and
economic changes, in particular a dramatic increase in
the imports of meat and increasing subsidies. However,
the role of subsidies can be ambiguous. They can im-
prove farms’ viability, but may mitigate farmers’ moti-
vation to engage in efficient resource usage.

The OECD has called for more targeted policies for
governance or public administration reasons. It wants
them to be more accountable and transparent. It also
stresses the need to minimize costs, in particular budg-
etary costs, in a context of budget constraints (OECD,
2007). Because farms are subsidized from the public
budget, it is necessary to continuously analyse the effi-
ciency of spent finances in relation to the gained added
value (Kroupova and Maly, 2010).

The article reflects the need for evaluation of spent
public finances. Its aim is to assess the impact of subsi-
dies (direct payments, agro-environmental measures
(AEM), subsidies for Less Favourable Areas (LFA) and
from Rural Development Programmes (RDP)) on the
technical efficiency of farms in the Liberecky region.
The structure of the paper is as follows. First, there is a
literature review of the research done in the area of
technical efficiency using the stochastic frontier analy-
sis (SFA) method. The dataset and model employed are
then described. In the next section, the effect of subsi-
dies on technical efficiency is analysed. Then, the im-
pact on policy making is discussed. The last section
presents the conclusions.

2. Literature Review

One of the methods most commonly used for the calcu-
lation of technical efficiency is the SFA. The area of the
efficiency of agricultural holdings has been researched
widely using this method. For example, Cechura and
Mala (2014) assessed technical efficiency in the Czech
and Slovak dairy industry. They discovered that it is
higher in the Czech Republic than in Slovakia. Trnkova
et al. (2012) analysed the influence of the subsidy pol-
icy on production, costs and the technical efficiency of
agricultural enterprises. They found that the farms
which gained the subsidies achieved only 44.6% of po-
tential production, whereas farms without subsidies
demonstrated greater efficiency at 60.4%. They con-
cluded that such financial support lowers technical ef-
ficiency. Similarly, Kroupovéa and Maly (2010), on the
basis of their analysis, stated that policy-economical in-
struments of subsidy policy in the form of direct pro-
duction aid do not have an unambiguously positive in-
fluence on the increase in performance of organic ag-
ricultural holdings. Kroupova (2010) assessed the ef-
fect of AEM subsidies and other subsidies per hectare
on the technical efficiency of organic farms. Her model
shows that both types of subsidies increase ineffi-
ciency, although the effect of organic subsidies is not
statistically significant. This is in line with Pechrova
and Vlasicova’s (2013) study. They examined the ef-
fect of the Single Area Payment Scheme (SAPS) and
national subsidies, AEM and LFA payments, RDP aid
and other direct payments on the technical efficiency of
organic and biodynamic farms. Their model revealed
that all types of subsidies mildly decrease inefficiency.
Only the effect of other direct payments was not statis-
tically significant. Pechrova (2013) assessed the tech-
nical efficiency of Czech biodynamic farms, comparing
parametric and non-parametric methods, and deter-
mined that their efficiency, calculated using SFA, var-
ied from 46.85% to 84.01%.

3. Data and Methodology

In this section, the data sources and software are de-
scribed. Subsequently, we present a summary of the
SFA method used, the variables included in the model
and the model itself. The estimation and verification
methods are then described.
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Accounting data for farms in the Liberecky region
were gathered for the years 2005-2012 from the Alber-
tina database of Bisnode CR a.s. Data on subsidies for
the same period were obtained from the State Agricul-
tural Interventional Fund. The calculations were done
in Stata 11.2 and IBM SPSS.

3.1 Stochastic frontier analysis

Technical efficiency was defined by Pitt and Lee
(1981) as the maximum quantity of output attainable by
given input. Originally, the methods of efficiency cal-
culation were based on linear or quadratic program-
ming. Econometric methods, with SFA in a prominent
position, were developed later.

The bases of the SFA were introduced inde-
pendently by Meeusen and van den Broeck (1977) and
Aigner et al. (1977). In both articles, a compound error
term was proposed. This consists of statistical noise (v;)
and an inefficiency term (u;). The inefficiency term u;
measures technical inefficiency in the sense that it
measures the shortfall of output (y;) from its maximal
possible value given by the stochastic frontier (Jondrow
etal., 1982). It is non-negative and the value u; = 0 sug-
gests that the firm is not at all inefficient. Values higher
than zero (Jui| > 0) measure the degree of inefficiency.
In contrast, the efficiency is normalized between 0 and
1 where the value of 1 means that the farm is 100% ef-
ficient. The distribution of the inefficiency term must
be set prior to the estimation of the production function.
For example, Battese and Coelli (1988) assumed u;; to
have either half normal or truncated normal distribu-
tion. The production function itself might be specified,
for example, in Cobb-Douglas, Translog, Constant
elasticity of substitution or Leontief form.

The inefficiency (efficiency) could vary in time, as
reflected, for example, in the frue fixed and true ran-
dom effects models developed by Greene (2002, 2005).
Another concern was to model heterogeneity (often
present as firms are different in many respects) and het-
eroscedasticity. Battese and Coelli (1995) proposed the
inclusion of heterogeneity (expressed by firm-specific
variables) in the mean of the ;. Heteroscedasticity can
be explained in the function of the variance of the inef-
ficiency term oy,.

One of the possible means of assessing the effect of
subsidies is to include them in the frontier function as
one of the production factors. However, according to
Kumbhakar et al. (2012), this approach suffers from

! Despite this, Pechrova (2014) found out that SAPS and other
subsidies mildly decreased production levels, while agri-en-
vironmental payments from RDP and HRDP, LFA payments
and RDP subsidies tended to increase production.

certain problems: (1) while traditional inputs are nec-
essary for production, subsidies are not; and (2) subsi-
dies alone cannot produce any output, while traditional
inputs can. Besides, there should be no positive corre-
lation between production and subsidies (Mala et al.,
2011) as McSharry and Fishler’s reform of the CAP de-
coupled the subsidies from production.! Another ap-
proach (used for example by Kroupové, 2010) is to con-
struct a recursive model of technical inefficiency where
one equation expresses the production frontier function
and the second explains the technical inefficiency. An
alternative is first to estimate the efficiencies of partic-
ular farms and then explain them in a separate equation
with various factors (see e.g. Speelman et al., 2008).

The essence of the SFA is illustrated in Figure 1.
We suppose that companies use one unit of input x to
produce one unit of output y. First, there is the stochas-
tic frontier of the production function estimated on the
real firm data. Then, the distance of the firm from the
frontier is measured. Those companies which lie on the
production frontier are 100% efficient — e.g. firm F;.
Those which are under the frontier are technically inef-
ficient. For example, firm F, with available resources
x; could have produced output at the level of y,’, but
produced only the level of y,.
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Figure 1 Stochastic frontier of production function
3.2 Variables

The explained variable (y; — production of i subject at
time f) was represented by sales in thousand CZK. To
mitigate the influence of inflation, production was de-
flated by the agricultural producers’ prices (2005 =
100). The explanatory variables were materials, capital,
labour and land. These were calculated from account-
ing data of the farms according to the methodology
used, for example, by Cechura (2012). Usage of mate-
rial and services in thousand CZK (x),;;) and capital con-
sumption in thousand CZK (x,;;) were deflated by in-
dustry producers’ prices (2005 = 100). The number of
employees (x3 ; — labour) was calculated as the division
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of labour costs by average wage in agriculture in the
Liberecky region in a particular year. Land (x4;) was
represented by the division of SAPS subsidies gained
by a farm and the level of SAPS payment in the respec-
tive year.

Subsidies — direct payments (z1,i;), AEM (z2,i), LFA
(z3,i1), and RDP payments (z4,,) — explained the variance
of inefficiency. A dummy variable (zs;) was used to
distinguish between conventional (value of 0) and or-
ganic (value of 1) farms in the sample because they use
different technology.

3.3 Model

The production frontier of agricultural holdings is esti-
mated using the frue fixed effects (TFE) model speci-
fied by Greene (2002) (1). This enables inefficiency
and firms’ heterogeneity to vary in time. The model
substitutes the constant in Schmidt and Sickles’ (1984)
stochastic frontier model using a firm dummy. Thus:
v, =a,+xB+v, —u, (1)
where u; is the inefficiency term with half-normal dis-
tribution, x is the matrix of explanatory variables and f
is a vector of corresponding coefficients. Unobserved
heterogeneity is included in the constant a.

Regarding the functional form, we chose the Cobb-
Douglas production function:

_ BB B
Y = xl,nxz,nxs,ir

xge’ s )

4.t

where Sk, k =1...4 are the coefficients of explanatory
variables xi, k=1...4 for each farm i (i = 1... 40) at time
t and g is an idiosyncratic term consisting of:

&it = Vit — Ui, 3)
where v;, ~ N(0, gvf) is a two-sided error term (statisti-
cal noise) and #; > 0 is a one-sided error term (technical
inefficiency). We chose exponential distribution of the
inefficiency term:

u, ~Exp(4), 4)
where /A is the parameter of exponential distribution.

For the inclusion of subsidies in the analysis, we
used the one step approach suggested by Kumbhakar et
al. (2012). The subsidies are explanatory variables in
inefficiency variance function:

0': =0,z 2,z 20z e, %)
where dy represents the constant, dy; (k= 1...5) are co-
efficients of z;; variables (k = 1...4 different types of
subsidies and zs; dummy for organic farms) and w; is

the stochastic term.

Heteroscedasticity was modelled only by the expo-
nential function of the stochastic term variance (4 2)

with constant (o) as the explanatory variable:
Gl’fz ewo (6)

Inefficiency and efficiency were calculated using
the method suggested by Jondrow et al. (1982).

3.4 Estimation method

The model was estimated using the maximum likeli-
hood method, which seeks values that maximize the
likelihood function (L(f)) or (more often) the logarithm
of likelihood (/(3) ) — see equation (7). Parameters are

set in such a way that there is the maximal likelihood
that true value is measured.

0(B)=In(L(B)), where L(B)=¢(y;8). (1)
3.5 Parameters and model verification

The statistical significance of parameters was tested us-
ing the t-test (Ho: S« = 0). The level of significance was
set at a = 0.05. The goodness of fit was assessed by the
likelihood-ratio (LR). This compares the specification
of the null model to the alternative model. The H states
that the parameter vector of a statistical model satisfies
some smooth constraint. The LR test statistic (8) is ap-
proximately y* distributed with degrees of freedom
equal to the difference of the numbers of unrestricted
and restricted parameters.

A==2 h{“} ®)

U
where Ly is the value of the restricted model (null
model) likelihood and Ly is the likelihood for the unre-
stricted model (alternative model). The Wald x* test
was used as the alternative goodness of fit test (Ho: /i

=fh=..=p=0).
3.6 Comparison of farms

First, the Kolmogorov-Smirnov and Shapiro-Wilk tests
were used to test whether inefficiency and efficiency
originate from normal distribution. Then, we tested the
statistical significance of the differences in means and
standard deviations of technical inefficiency (or effi-
ciency) between organic and conventional farms and
between farms receiving and not receiving subsidies
using non-parametric tests. Specifically, we chose the
Wald-Wolowitz runs test for the difference in means
(H0: M organic — U conventional OT Ho: M subsidized = U non-subsidized)
and Median tests (Ho: X organic = X conventional OF Ho: X
subsidized = )? non—subsidized)-

We assumed that conventional farms would be
more efficient in resource usage than organic farms be-
cause of their technological differences. We also sup-
posed that the efficiency of farms which received sub-
sidies would be statistically significantly higher.

3.7 Basic data on the Liberecky region

The Liberecky region is (according to the EU’s popu-
lation grid classification) an intermediate NUTS 3 re-
gion. Due to its climate and geographic conditions, ag-
riculture does not have the optimal environment for de-
velopment. In 2011, the share of agricultural land in the
total area was 44.2% and of arable land only 20.6%,
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which is below the CR’s average. In contrast, forests
occupy 44.5% of the total land, which is above the CR’s
average (CZSO, 2011). Another specificity of this re-
gion is the presence of nature conservation areas that
require specialized management. Almost 70% of the
area can also be categorized according to the EU’s clas-
sification as LFA. Hence, this region cannot be consid-
ered optimal for intensive agricultural production
(CZSO0, 2009). This implies that the role of subsidies in
ensuring farms’ viability is crucial, especially for those
holdings located in LFA.

4. Results

The panel data for 40 farms in the Liberecky region
contained 209 observations for the years 2005 to 2012.
It was an unbalanced panel with 5.2 observations for
one farm on average (minimum observation 1, maxi-
mum 8). The average deflated production was CZK 26
thousand. Companies used more capital per year (on
average CZK 26 thousand) than material and services
(on average CZK 19 thousand per year). Farms had
around 24 employees on average and the average area
of land was 530 hectares.

Production was explained by production factors in
the stochastic frontier production function. The vari-
ance of the inefficiency term was explained by subsi-
dies. The estimated parameters are given in Table 1.

According to the Wald y? test, the model as a whole
is statistically significant, i.e. at least one parameter is
statistically significantly different from zero. Similarly,
all coefficients of the production factors are statistically
significantly different from zero. Their signs corre-
spond to the expectations given by economic theory.
An increase in production factors implies an increase in
the production level. Production is higher when the
farm uses more materials, capital, labour and land. An
increase in each of these production factors of 1%
causes an increase in production of 0.41%, 0.23%,
0.09% and 0.08% respectively.

The effect of subsidies on inefficiency is clear from
the variance of the inefficiency function. When the sign
is positive, subsidies result in increased inefficiency
(and lower efficiency) and vice versa. When the amount
of direct payments increases by 1%, inefficiency also
increases — by 0.01%. However, the effect is not statis-
tically significant. In contrast, the effect of AEM is sta-
tistically significant. A 1% increase causes an increase
in inefficiency of 0.02%.

On the other hand, subsidies for LFA and from RDP
have a positive effect on the efficiency of agricultural
holdings as they lower inefficiency by 0.02% and
0.01% respectively. However, the effect of the latter is
not statistically significant.

Table 1 Estimation of the parameters of the TFE model

‘ Coeff. ‘ Std. Err. p-value
Frontier
S (In x1,i7) 0.405 0.001 0.000
2 (In x2,ir) 0.226 0.000 0.000
3 (In x3,i7) 0.092 0.003 0.000
LS (In x4,ir) 0.079 0.003 0.000
Variance of inefficiency term
o1 (In z1,ir) 0.009 0.356 0.797
02 (In z2,ir) 0.019 0.009 0.039
03 (In z3,ir) -0.022 0.010 0.022
04 (In z4,r) -0.013 0.015 0.373
05 (zs,ir dummy) 1.333 0.477 0.005
do (const.) -2.165 0.521 0.000
Variance of stochastic term
o (const.) ‘ —18.494 8.141 0.023
Information criterion
Wald 24471 3.18e+07 - 0.000
Log likelihood -21.247

Source: Own elaboration based on accounting data from the
Bisnode database and from SAIF (2012)

The results of the Kolmogorov-Smirnov and
Shapiro-Wilk tests revealed that the distributions of in-
efficiency and efficiency are not normal. This implies
that non-parametric tests of hypothesis have to be used.

The average inefficiency of a farm was estimated at
43% with a standard deviation of 66%. It ranged from
0.03% to 574%, but the majority of farms had an inef-
ficiency level lower than 100% (median 29%). Only 18
farms had an inefficiency level higher than 100%. The
inefficiency distribution is displayed in Figure 2.
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Figure 2 The inefficiency distribution of farms

The average efficiency was estimated at the level of
0.73. In other words, this means that the average farm
produced 72.74% of its potential production. The
standard deviation of efficiency was 23.60% and effi-
ciency ranged from 0.32% to 99.97%. The majority of
farms had greater than 50% efficiency as the median
was higher than average (74.48%). In total, 64 farms
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were more than 90% efficient. The efficiency distribu-
tion is presented in Figure 3.
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Figure 3 The efficiency distribution of farms

There were 23 observations for organic farms and
186 for conventional farms in a sample distinguished
by the dummy variable. The coefficient of this dummy
(zs, i) had a positive sign. This suggests that the variance
of inefficiency is higher when the farm is organic.
Clearly, the technology in the two systems is different.
The average annual production of a conventional farm
is CZK 28,764 thousand, whereas that of organic farms
is only CZK 5,669 thousand. Organic farms also have
(on average) fewer resources (production factors) avail-
able.

There is also a difference in the average inefficiency
(the average organic farm is almost two times more in-
efficient than a conventional farm). Also, the efficiency
of conventional farms is higher than that of organic
farms. Considering the median, which is not burdened
by extreme values, organic farms are less inefficient
and more efficient than conventional farms. This con-
tradictory situation might be caused by the fact that
there are few very inefficient farms. Such extremes
cause bias of the statistical mean.

The differences in average and median inefficiency
and efficiency were tested using non-parametric tests.
The Wald-Wolowitz runs and median tests for the dif-
ferences between means and medians of the ineffi-
ciency and efficiency between organic and conven-
tional farms showed no statistically significant differ-
ences (see Table 2).

We supposed that subsidies would help to increase
the efficiency of agricultural holdings. Therefore, we
tested whether there were statistically significant differ-
ences in the means and medians of technical ineffi-
ciency and efficiency between companies which re-
ceive a given type of subsidies and those which do not.
This test was not performed for direct payments as al-
most all farms in the sample receive this type of subsidy
(only one farm does not). Therefore, the first test was
done for AEM payments (see Table 3).

Table 2 Tests for the differences between organic and con-
ventional farms

. . Tests’ p-

Category Organic | Conven-tional values
No. of observations 23 186 -

Mean 0.758 0.385 0.245"
Inefficiency

Median | 0.289 0.295 0.981

Mean 0.660 0.736 0.245"
Efficiency

Median | 0.749 0.744 0.981

*Computed using the maximum number of runs when break-
ing inter-group ties among the records; a = 0.05

Table 3 Tests for the differences between farms receiving or
not receiving AEM payments

AEM payments yes no Tests’ p-values
No. of observations 105 104 -

Mean 0.453 | 0.399 0.184
Inefficiency

Median | 0.343 | 0.199 0.045

Mean 0.705 | 0.750 0.184
Efficiency

Median | 0.710 | 0.820 0.062

In line with the TFE model results (and contrary to
the desirable situation), the average inefficiency was
higher when the company received subsidies (45.3%).
An average farm with subsidies was efficient at a level
of 70.5% while the level for an average farm without
subsidies was 75.0%. The situation was analogous for
medians, i.e. farms with subsidies are on average more
inefficient and less efficient than those without. The
statistically significant differences are only in the me-
dians of inefficiency between farms with and without
AEM payments.

The differences in technical inefficiency are also
notable in the case of farms receiving LFA payments
(38.4%) and not receiving LFA payments (51.2%).
Similarly, the efficiency of a subsidized farm (74.4%
on average) was higher than that of non-subsidized
farms (69.2%). This implies that this type of subsidy
plays its role and lowers inefficiency. However, as can
be seen from Table 4, the differences in neither the
means nor the medians are statistically significant.

Table 4 Tests for the differences between farms receiving or
not receiving LFA payments

LFA payments yes no Tests’ p-values
No. of observations 141 68 -

Mean 0.384 | 0.512 0.639
Inefficiency

Median | 0.271 | 0.351 0.279

Mean 0.744 | 0.692 0.639
Efficiency

Median | 0.271 | 0.351 0.324
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RDP subsidies, which are in the nature of invest-
ment, should help to enhance efficiency and decrease
inefficiency. However, the farms receiving subsidies
from RDP are on average slightly less efficient. Also,
the median of inefficiency of non-subsidized farms is
lower than that of subsidized. Only when we consider
the mean are farms receiving subsidies less inefficient.
This might again be due to the nature of the mean,
which considers extreme values. There are 16 non-sub-
sidized farms with an inefficiency value higher than 1,
but only two subsidized farms. Therefore, it is only this
comparison that does not support the other results.

The differences in means and in medians are dis-
played in Table 5. There are no statistically significant
differences in average inefficiency and efficiency be-
tween subsidized and non-subsidized farms.

Table 5 Tests for the differences between farms receiving or
not receiving RDP payments

RDP payments yes no Tests’ p-values
No. of observations 23 186 -

Mean 0.390 | 0.430 0.648"
Inefficiency

Median | 0.318 | 0.291 0.641

Mean 0.723 | 0.728 0.648"
Efficiency

Median | 0.728 | 0.747 0.676

* Computed using the maximum number of runs when break-
ing inter-group ties among the records; o = 0.05

5. Discussion

We agree with Kumbhakar et al. (2009) that subsidies
should be designed in such a way that they do not pro-
mote inefficiency. Whether they compensate more fi-
nancially demanding farm management (e.g. organic
production) or less favourable conditions, or whether
they support farms’ investments, they should not lower
the motivation of the farmers or the efficiency of the
farms.

Regarding organic farming, the variance of ineffi-
ciency is higher when the farm is organic. This finding
would support the argument that the organic type of
management is more financially demanding and there-
fore the conversion of the production factors to outputs
is less efficient.

However, the results of the tests imply that although
organic farms seem at first sight more inefficient, the
differences are not that important. What is more, or-
ganic farms in the Liberecky region had even higher
average technical efficiency than the conventional
farms. This might be due to the climatic conditions. As
for the region, a high share of LFA is typical and or-
ganic land management seems more appropriate for
these unfavourable agricultural conditions. However,

the tests showed that the differences were not statisti-
cally significant. This has implications for subsidy pol-
icy. It shows that the provision of financial support for
organic farms is not justified by the argument of differ-
ences in technologies. Although organic farms are
bound by legal requirements regarding production, they
are able to achieve the same level of technical effi-
ciency (or inefficiency) as conventional farms.

Furthermore, subsidies for organic farms (which are
part of the AEM payments) may lower the motivation
of the farmers to produce efficiently. This is under-
pinned by the results of the TFE model. It is clear that
increasing AEM payments (which consist of subsidies
for organic and integrated agricultural production, land
care, grasslands, etc.) statistically significantly in-
creases the variance of the inefficiency of the farms.
This is not a desirable state of affairs.

We supposed that after receiving the payments, ag-
ricultural holdings would be at least as efficient as non-
subsidized farms (if not more so). However, the aver-
age inefficiency was higher when the farms were sub-
sidized. This conclusion is contrary to expectations, but
was demonstrated in Kroupova’s (2010) study. She
found that (although the effect was not statistically sig-
nificant) increasing subsidies for organic production in-
creases inefficiency by 0.08%. The differences in the
medians of technical inefficiency of subsidized and
non-subsidized farms related to AEM payments were
statistically significant. Farms are more inefficient
when they obtain these subsidies. Hence, inefficiency
is higher when the holding is not subsidized. Again, this
finding shows that subsidies for organic farms in the
Liberecky region are not optimally set. It can be recom-
mended that organic farms do not rely on AEM pay-
ments, as they could increase their inefficiency, but ra-
ther that they invest in innovations to make their pro-
duction more efficient.

A high share of LFA is typical of the Liberecky re-
gion. Hence, it is not surprising that two thirds of the
farms in our sample received payments on grassland in
LFA. The TFE model demonstrates that those pay-
ments statistically significantly decrease the variance of
technical inefficiency. Comparing the averages and the
medians of technical inefficiency and efficiency con-
firms that the effect of LFA is positive and according to
expectations: 20.38% of farms located in LFA are more
than 90% efficient. However, we must maintain some
caution before arguing for higher subsidization of the
farms in LFA. First, the effect on inefficiency is low (a
1% increase in LFA payment decreases inefficiency by
0.02%). Second, our sample contains only a few farms
without LFA support and therefore the results are not
statistically significant. Research on a larger sample of
farms is needed.
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The subsidies examined so far are in the nature of
entitlements. If the agricultural holding fulfils certain
conditions (certified as organic, located in an LFA,
etc.), financial support is granted. In contrast, subsidies
from RDP are allocated only to investment projects and
it is not guaranteed that the farmer will receive them.
The main aim of this support (stated in the National
Strategic Plan for Rural Development of the CR for the
years 2007-2013) is to improve the competitiveness of
agriculture and forestry. Hence, we supposed that the
support is targeted at investments which increase the
total economic performance of the agricultural enter-
prise in order to increase its competitiveness (Ministry
of Agriculture, 2013). The modernization of technol-
ogy and equipment should decrease the wasting of re-
sources and enhance the competitiveness of the farms
receiving such subsidies. Hence, the subsidized farms
should be less technically inefficient and more techni-
cally efficient than those which do not obtain subsidies.
This assumption is not supported by our results.

The subsidies from RDP for investments decreased
the variance of inefficiency, but not statistically signif-
icantly. Although the average inefficiency was lower in
the case of subsidized farms, the median inefficiency
was higher. However, no statistically significant differ-
ences were found between the farms with and without
subsidies. This might be due to the fact that whilst in-
vestment subsidy might improve efficiency, it is not
high enough to cause significant improvement. This
would imply that RDP subsidies are not fulfilling their
objective. However, we must keep in mind that farms
might use other financial sources for investment and
therefore the effect of RDP subsidies would not be that
visible. The average RDP subsidy per one agricultural
holding was only CZK 427 thousand, whereas annually
direct payments brought the average farm CZK 3,507
thousand, AEM payments CZK 1,246 thousand and
LFA subsidies CZK 1,424 thousand. Furthermore, the
sample contained only a small number of farms in re-
ceipt of RDP subsidies. A sample with more subsidized
farms is needed to obtain statistically significant re-
sults. In spite of this, we may still conclude that the ef-
fect of investment subsidies in the Liberecky region is
negligible.

6. Conclusion

The aim of this article was to assess the impact of sub-
sidies on farms’ efficiency in the Liberecky region. The
SFA analysis employed the Cobb-Douglas production
function and a true fixed effects model. An average
farm was less than 50% inefficient. On the other hand,
the average farm produced only 72.74% of its potential
production. As organic and conventional farms have
different technology, we also tested for any statistically
significant differences in inefficiency and efficiency

between those two types of farm. We found none,
which undermines the justification for the subsidization
of organic farms. As the Liberecky region has a high
share of unfavourable agricultural areas, organic land
management is more appropriate and enables farms to
be more technically efficient.

Regarding the subsidies, direct payments and AEM
increased inefficiency and LFA and RDP decreased it.
Only the AEM and LFA subsidies had statistically sig-
nificant effects. Subsequently, we tested whether there
were statistically significant differences in the average
inefficiency and efficiency between farms receiving or
not receiving the subsidies. Although in the majority of
cases no differences were found, it was clear that inef-
ficiency is higher when farms are subsidized by AEM
and lower in the case of LFA and RDP subsidies.

This implies that subsidy policy is not optimally set.
According to our model, had the AEM subsidies been
lower, the inefficiency would have decreased and hence
the farms could have been more efficient. Therefore,
based on our calculations, we may suggest lowering the
AEM subsidies. On the other hand, the situation with
LFA subsidies is different. The Liberecky region is not
optimal for intensive agricultural production and there-
fore the subsidies for LFA are important to ensure
farms’ viability. Our study demonstrates a positive and
statistically significant effect of the payments on de-
creasing the variance of technical inefficiency.

We cannot reach definitive conclusions regarding
RDP support. The RDP subsidies do not seem to have
a desirable effect and do not stimulate agricultural hold-
ings to invest in modernization. In this case, there could
be a moral hazard problem. On the other hand, subsi-
dies can lead to positive technological change that can
increase productivity. Hence, more detailed research is
needed.

In future research, other regions in the Czech Re-
public should be analysed and compared. More obser-
vations will also lead to statistically significant results,
which could serve as a basis for decision making with
regard to policy. Also, the impact of subsidies on other
beneficiaries (municipalities or Local Action Groups)
could be assessed.
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