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MEASUREMENT OF THE EFFECTIVENESS OF
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Agricultural policy is an attempt to put into practice the laws of economic theory, in order to
achieve goals defined by the State. This research, carried out on a sample of four groups of Polish
farms, contributes to the question of how to improve short-term economic policy in order to
stimulate market mechanisms for the long-term development of the sector. Using data from the
Polish FADN for 2008-2019, the authors of the study apply the modified PSM method to determine
the economic effects of changes taking place on farms. The research indicates that effective
investments are the source of long-term development and economic success. At the same time, it
shows that economic entities, by optimizing their microeconomic objective function, adjust
investments to the objectives of public aid, which reduces the effectiveness of the use of financial
resources.
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Introduction

The objective of agricultural policy, apart from solving ad hoc market problems,
is to support the economic development of the agri-food sector and rural areas. Effective
allocation of public funds to the activities of economic entities should lead to the
maximization of multiplier effects. This result can be obtained by combining budgetary
funds and spending private funds. Such a solution minimizes the risk of ineffective
investments. Entrepreneurs who seek to maximize their primary goal, which is always
profit (on farms - income), apart from the transfer of aid funds, should also consider the
efficiency of investments in their economic calculations. The theory of rational
expectations suggests that entrepreneurs (including farmers) willingly substitute more
expensive sources of investment financing (e.g., commercial loans) with less expensive
sources (e.g., state aid). Usually, however, the unfortunate effect of such support
is to reduce the need for improved efficiency. Other economic entities, e.g., due to their
reluctance for administrative procedures or to the need to make quick investment
decisions, give up public aid, relying on market sources of financing or their own funds.
Contemporary nations commonly and with the use of significant financial resources
undertake various types of intervention in the economy. A modern and well-defined
agricultural policy should lead to the practical application of the laws disclosed by
economic theory in achieving the goals set by the State. The choices made by the public
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sector, however, always determine manufacturers' decisions. They influence what
to produce, how to produce, for whom to produce and how to make decisions, i.e., they
influence the basic economic dilemmas.

Public authorities have a direct impact on the allocation of production resources
and the redistribution of financial resources between farmers and entrepreneurs.
However the extent of state interference in the economy is controversial, and views
on intervention change over time, in line with the “pendulum theory”. The Keynesian
model of interventionism, which is a reaction to market imperfections, assumes that only
the state can effectively influence the course of the business cycle and stabilize the
economy. Liberals, on the other hand, believe that state institutions should be focused
on achieving long-term goals, which means resigning from short-term economic
regulation that disrupts the natural functioning of the market because
it is counterproductive.

Considering the above, the aim of this article is to present the effectiveness of state
aid in achieving the optimal allocation of available resources and the division
of remuneration of production factors based on the FADN data. In the Paretsky sense,
effective resource allocation is one in which it is impossible to improve someone's
situation without making someone else's situation worse. This principle refers
to individualistic values, i.e., whenever a change serves to improve the situation of some
people without worsening the situation of others, it must be introduced. Most often,
however, decisions made by the state relate to the necessity to make a choice, i.c.,
to improve the position of some people and diminish the position of others (for example
by disturbing competitive balance or transferring money flows).

Methodology

To assess effectiveness of investments on farms financed with public funds, data from
the agricultural accounting system of the Polish FADN was used. The PSM (propensity
score matching) method was used to measure the net effect of investments in 2008-2019.
In principle, this method consists of selecting two statistically similar groups of entities,
the so-called experimental and control group, and then observing the changes that take
place in the groups over time and assessing the impact of the applied “stimulus” on the
changes taking place in both groups.

In the selection of the research sample, appropriately selected statistical methods
were used. The aim was to equalize the “differences” between the observed groups and
to bring the initial parameters to the maximally homogeneous state. Mathematically, the
relations can be represented by the following formula:

Yi=Di*Yi+([Di—1)* Yo

where:

Yi— observed effect,

Y-  effect in the case of implementing an intervention (i.e., using investment
support programs),

Yo— effect in the absence of intervention,

Di— presence of intervention (1 - there is, 0 - there 1is not)

69



In this study, however, some extension and modification of the PSM method was

made. Using statistical methods, a total of four different groups of farms were selected,

i.e.:

farms that have invested in development for at least 5 years, and have used
public funds to co-finance these investments, from programs intended for
investments in agricultural holdings for at least 3 years - they were called
“farms with subsidies” for further purposes of the analysis;

farms that have invested in development for at least 5 years, but have not co-
financed the investments with public funds from programs for investments
on farms, they have only financed the investments for at least 5 years with
commercial loans - they were called “farms with liabilities” for further purposes
of the analysis;

farms that have carried out investments for at least 5 investments, but have not
financed them with subsidies from programs intended for investments on farms
or a bank loan, but only with saved own funds - they were called “farms with
equity” for further purposes of the analysis;

farms without investments or those which have had them for a maximum of
1 year, financing them with public funds from programs intended for
investments in agricultural holdings - they were called “farms without
investments” for further purposes of the analysis;

Each of the above-mentioned groups consisted of about 80 farms. In total, 320

entities were included in observation and analysis. The subject of the assessment mainly
concerned investments carried out under RDP 2007-2013 and 2014-2020.

Results

The standard production value (SO) of farms that were under observation in 2008 was
relatively similar and ranged from approx. 40 to less than 50 thousand euro (Figure 1).
After eleven years, i.e., in 2019, the difference in standard production between farms
whose economic potential increased the most, i.e., “with subsidies”, and farms “without
investment”, was doubled. In the other two groups, the value of the SO parameter
increased, even though the increase was slight, and the difference between farms
“without investment” and farms that invested using a bank loan for this purpose
increased to approx. 22% (in favor of the latter).
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Figure 1. Average economic size of farms (in EUR thousand)
Sources: Authors’ own calculations based on the FADN data.

Ownership of agricultural land in the four analyzed groups of farms in 2008 was
similar. They used an average of 30 to 34 ha (Figure 2). In 2019, the area of farms
actively investing and benefiting from subsidies increased by approx. 50% to 51 ha. In
two groups, i.e., those investing on the basis of equity or with the use of a loan, the
increase in the area of land used was small (2-4 ha), while in the group of farms “without
investment”, there was a total stagnation of the agricultural land owned.
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Figure 2. Average agricultural area per farm (in ha)
Source: Authors’ own calculations based on the FADN data.

The nominal value of agricultural production in 2008-2019 increased in all
analyzed groups of farms (Figure 3). However, the pace of the changes varied. On farms
“without investment” it increased by only 19% (to PLN 169 thousand), on farms
investing on the basis of equity and on farms investing with the use of commercial loans
there was an increase in production by approx. 60-70% (respectively PLN 223 thousand
and PLN 241 thousand). As expected, the highest (by 244%) increase in production
value took place on farms in the group “with subsidies”. It reached 488 thousand PLN,
with a clearly outlined growing trend in 2016-2019. This means that farms actively

71



investing at least doubled the value of market production, while the remaining farms at
most retained their shares.
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Figure 3. Average value of total production per farm (in PLN thousand)
Source: Authors’ own calculations based on the FADN data.

Increase in production value was also accompanied by a proportional increase in its
costs. On average, they increased by 57%. The highest increase in production costs (by
135%) took place in the group of farms “with subsidies” (Figure 4). In the other two
groups, i.e., those investing on the basis of a commercial loan and in the group financed
only with equity, the costs increased by 52% and 32%, respectively. The smallest (only
by 7%) was the increase in the costs in the group of farms “without investment”.
The increase in costs resulted primarily from increased scale of production resulting
from increased acreage of crops, as well as the application of new cultivation and
breeding techniques based on the investments made.
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Figure 4. Average value of total production costs per farm (in PLN thousand)
Source: Authors’ own calculations based on the FADN data.

Analyzing total investment expenditure and changes in the value of long-term
liabilities brings us closer to the problem of assessing effects of state aid in agriculture.
The largest investment outlays (100-150 thousand per year) were incurred in 2008-2019
by farms belonging to the group “with subsidies” (Figure 5). The expenses were also
strongly correlated with the cyclical nature of the rural development programs
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implemented in 2007-2013 and 2014-2020. In the periods at the beginning of the
implementation of the programs, or at the end of their implementation (or at the end of
the call for proposals in subsequent rounds), the value of investments was lower by
approx. PLN 40 thousand in relation to other periods. It can be simplified to say that it
was an amount approximately equal to the value of the subsidy received. Significantly
lower investments (ranging from PLN 20,000 to PLN 60,000 per year) were carried out
by farms from groups financed with “equity” or with “liabilities”. We can also observe a
delay of the investment peak period in these two groups, as compared to the peak
investment period of farms using public subsidies by approx. two years. This attitude
results, among others, from the expectation of lower prices (or more favorable offers
from machine dealers) dictated by lower demand from farmers waiting for new aid
programs. Farmers investing on the basis of equity, or a commercial loan, often purchase
fully functional equipment on the secondary market because of its lower prices. The
investment “delay” and lower investment value are also the result of rational assessment
of needs and monitoring of investments in farmers who received the subsidy, and then
imitating them.
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Figure. 5 Average value of expenditure on investment activity per farm (in PLN thousand)
Source: Authors’ own calculations based on the FADN data.

Conducting capital-intensive investments, co-financed by public aid, farms often
take out long-term bank loans. The consequence of this is a disturbingly high increase in
the value of long-term debt per farm from approx. 60 thousand PLN up to nearly 270
thousand PLN (Figure 6). This increase (by approx. 90%) can specifically be observed in
2014-2016. Investments in this period were often forced by the need to buy additional
equipment, which was not financed from the RDP funds, but was necessary for the
completion of investments financed by public aid. Another reason may be farmers taking
so-called “loans for loans”; that is, financing debt servicing with external funds to
maintain financial liquidity. In the group of farms financed only with external capital
(without the participation of public funds), we can observe the maintenance of a constant
debt at a relatively stable level of approx. 60-90 thousand PLN depending on the year.
On the other hand, in the group of farms with “equity”, we can see a clearly outlined
trend of slow reduction of long-term debt. Owners of the farms systematically pay off
the debts incurred in previous years. They also do not see the need for further investment

73



in development, and maybe even think about the cessation of commercial agricultural

production, similar to farmers from the group of farms “without investment”.
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Figure 6. Average value of long-term liabilities per farm (in PLN thousand)
Source: Authors’ own calculations based on the FADN data.

The investments carried out in 2008-2019 resulted in the development of most
farms, a change in their economic potential and production value, and consequently also
a change in the level of income (Figure 7). Even though these changes were not identical
in all groups, their direction was similar, determined mainly by macroeconomic market
factors. In general, the average income for the entire population in 2019 doubled, as
compared to 2008. The highest increase in income (by 172% to PLN 182 thousand)
concerned the group of farms “with subsidies”. In the remaining three groups, the
income growth was similar. At the end of the observation period, income in all the
groups was approximately 70-90% higher. However, the distance between the highest
(farms “with subsidies”) and the lowest income (farms with “no investment”) widened.
The income was respectively 152% higher (by 63% in 2008).
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Figure 7. Average income per farm (in PLN thousand)
Source: Authors’ own calculations based on the FADN data.

When assessing the effectiveness of public aid, the value of total income obtained

in each of the analyzed groups of farms was converted into basic economic factors of
production, i.e., labor, land and capital. The obtained results prove that after converting
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farm income to a full-time employee, it increased in all analyzed groups (Figure 8).
This indicates both the good economic situation on agricultural markets in this period
and its skillful use by all groups of farms. Nominally, however, this increase was varied.
The highest (by approx. 160%) occurred in the group of farms “with subsidies” (from
PLN 34 thousand to PLN 87 thousand), the lowest (by approx. 74%) in the group “with
liabilities” (from PLN 26 thousand to 45 thousand PLN). However, the lowest income
per full-time employee throughout the entire period was maintained by farms “without
investment” (approx. PLN 44 thousand in 2019). In the initial period of the analysis, the
difference in income between the group of farms with the highest income (“with
subsidies”) and the group with the lowest income (“without investments”) reached 48%
in favor of the former, and in 2019 it increased to 93%. The distance separating the
group of farms “with subsidies” from the other groups remained unchanged for most of
the analysis period but increased significantly in 2017-2019. The data proves that
investments carried out by farms using state aid funds contributed to the increase
in agricultural income in 2019 to alevel exceeding by approx. 45% the value of the
average income in the national economy. In the “equity” group, this income only
approached the level comparable to the average income in the economy, and in the
remaining groups it will not reach this level.
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Figure 8. Average income per full-time employee (in PLN thousand)
Source: Authors’ own calculations based on the FADN data.

The comparison of the amount of income per ha of agricultural land does not
indicate such obvious trends (Figure 9). The difference between the group of farms with
the highest and the lowest income per ha ranged from 10% in 2013 to 55% in 2019. For
six years the highest income was reported by farms “with subsidies”, for five years -
farms from the group “with equity”, and in one year - farms financing their development
mainly on the basis of commercial loans. The lowest income per ha of arable land was
recorded by farms from the group “without investment” throughout the entire period.

75



2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—@— z dotacjami =——#—kapitalem wiasnym ——4— zobowigzaniami -——@— bez inwestyciji

Figure 9. Average income per ha of agricultural land (in PLN thousand)
Source: Authors’ own calculations based on the FADN data.

The analysis of the amount of income per PLN of a full-time employee proves,
however, that the rapid growth of the production potential based on the significant
involvement of “easy” external capital does not guarantee the highest efficiency of its
use. Farms financing investments mainly with subsidies decreased their income in 2019,
as compared to 2008, by as much as 30%. The situation continued throughout
the observation period. Decrease in income (by approx. 15%) also concerned the group
financing its development only with equity, and the group of farms without investments.
Only the group of farms “with liabilities” maintained the status quo from 2008 in 2019
(Figure 10). In conclusion, it can be stated that incorrectly planned investments usually
bring a decrease in the effectiveness of the capital employed. In the group of farms “with
subsidies”, reduction of this ratio is also influenced by the high value of long-term
liabilities.

0,11
0,10
0,09
0,08
0,07
0,06
0,05

0,04 : : : : : : : : : : : .
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—&—z dotacjami  —&—Xkapitalem wl.  —#—zobowiazaniami -—#— bez inwestycji

Figure 10, Average income per PLN of total assets (in PLN thousand)
Source: Authors’ own calculations based on the FADN data.
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Conclusions

Analyses carried out for four groups of farms show that well-planned investments are the
decisive factor of economic success. This means implementing a development strategy
that is optimal for maximizing achievement of goals, and considering the available
possibilities. An investor - that is a farmer - when making investment decisions, should
not be guided by choices of other entities (should not imitate others), but rather make
a reliable assessment of the situation to increase their own efficiency. The optimal
allocation of resources is related to the utility of proper capital allocation. The conducted
research shows that the so-called flight “forward” and large investment expenditures do
not always bring the desired economic effect. Choosing an investing strategy is much
more complicated. This is reflected in the less obvious economic effects after
considering the obtained effects in relation to the incurred financial outlays.

Research shows that development is inseparable from investment. State aid
accelerates investments and modernization activities on farms, which results in the
modernization of production techniques and technologies, structural changes, and
commercialization of farms. Farms that are modern and well-equipped, thanks to public
aid, significantly increased their production and economic potential in 2008-2019. This
is mainly reflected in a significant increase in their productive and economic potential as
well as in income per full-time employee.

In the involvement of public funds in private activities, we can observe the so-
called the “crowding out” effect, which consists in replacing own funds or bank loans
with aid from public sources. Obtained subsidies often prompt beneficiaries of aid
programs to evaluate the profitability of investments in a less thorough manner (since we
have public funds, it would be a “sin” not to take them). Without public support, some
investments consisting in the purchase of machinery and equipment would be
implemented, but their scope would be much smaller, and they would be spread over
a longer period. State aid accelerated investments and modernization activities, which
resulted in a significant modernization of production techniques and technologies.
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Pomiar efektywnosci pomocy publicznej dla

gospodarstwach rolnych w Polsce

Streszczenie

Polityka rolna jest proba praktycznego zastosowania praw ujawnionych przez teori¢ ekonomii
dla osiagnigcia celow okreslanych przez Panstwo. Przeprowadzone na przyktadzie czterech grup
gospodarstw rolnych badania przyblizaja nas do odpowiedzi na pytanie jak usprawnié
krotkookresowa  polityke ekonomiczng celem stymulowania mechanizmu rynkowego
dla dlugookresowego rozwoju sektora. Wykorzystujac dane polskiego FADN z lat 2008-2019
autorzy badania zastosowuja zmodyfikowang metod¢ PSM dla okreslenia efektow ekonomicznych
zmian zachodzacych w gospodarstwach rolnych. Dowodza, ze zrédtem dlugotrwalego rozwoju
isukcesu ekonomicznego sa efektywne inwestycje. Wskazuja rownocze$nie, ze podmioty
gospodarcze optymalizujac swoja mikroekonomiczng funkcje celu dostosowujg inwestycje
do celow pomocy publicznej, czym obnizaja efektywnos§¢ wykorzystania srodkow finansowych.
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rolnych, polityka rolna
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