
����������
�������

Citation: Zalewski, K.; Bórawski, P.;
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Abstract: The main aim of this research was to evaluate the efficiency of the use of public financial
support investment activities into selected dairy farms in Poland. The research targeted 207 farms
that earned their living through milk production and benefited from the 2011–2014 European Union
(EU) financial support for investments carried out under the “modernization of agricultural holdings”
included in the Rural Development Programme (RDP 2007–2013). Two research hypotheses were
developed for this work. The first research hypothesis, “the possibility of obtaining funding for an
investment is a factor that determines its implementation”, was positively verified. This was mainly
due to the size of the investments carried out in the research farms, where an average increase in
fixed assets was recorded at the level of 90%. The econometric calculations were carried out indirectly
from the declarations of the farmers themselves, who, during the research, excluded the possibility
of carrying out investments without receiving external support. The second research hypothesis,
“investments carried out in farms improved their economic situation”, was positively verified. This
was shown with the calculated results of agricultural income in the research farms, which increased
in the analyzed period from 66.5%, to 125%.

Keywords: milk farms; investments; public support

1. Introduction

Public support is a disruption, by the state institutions, of the economic system. The
idea is to allocate, in any form, assistance to an entity or group of market entities, and the
implementation of goals is set by the legislature (economic, social, environmental, etc.). The
underlying public policy in agriculture and rural areas has the desire to stimulate, for ex-
ample, income support, improve food security, increased competitiveness, multifunctional
development, and the protection of the environment and the natural resources. Public
support is, therefore, the result of the conviction that public institutions can determine
who achieves market success better than the market itself and, therefore, have the right to
intervene because of the differences between entities to achieve the previously assumed
goal [1]. The investments help to improve efficiency and to reduce the lack of labor [2].
They also help in achieving the better sustainability of dairy farms [3].
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Interventionism in the European Union (EU) consists of conducting a policy in the
community that not only allows for harmonious change, but also allows for the develop-
ment of the economies of the countries that make it up. Only then will economic growth
and development be possible throughout the community. In connection with such assump-
tions, the European Union supports the economies of the community countries, as well
as those striving for integration with the EU. Farms invest in machinery, milking systems,
and other equipment [4]. This is done through the transfer of funding from European
funds. These funds must be allocated by the candidate countries for the development and
adjustment of individual industries and agriculture to the European Union (EU) standards.
The European Union has a community budget. A characteristic feature of this budget is
that it cannot be used as a macroeconomic policy tool that could fulfill regulatory functions
for the budgets of the community countries. However, a feature of state budgets is the fact
that an important role is, in fact, played by the budget deficit, and the properly conducted
financial policy of the state towards it, through this deficit. The most important item in the
EU budget on the expenditure side is agriculture. In the decade from 1960 to 1970, as much
as 85% of the expenditure from the community budget was allocated to this sector of the
economy. It is still a critical point, but the reforms carried out with greater or lesser success
allowed for the reduction of budget expenditures in the following years.

Undoubtedly, the greatest benefits were sought for the Polish agriculture accession to
the structures of the European Union. In the years between 2000 and 2006, the European
Union allocated almost half of its budget to the Common Agricultural Policy (CAP), spend-
ing EUR 300 billion for this purpose [5]. Polish farmers reached for financial resources
for the restructuring of their farms. The first aid measure addressed to Polish farmers
was the Special Accession Program for Agriculture and Rural Development (SAPARD),
Across Poland, 12.36 thousand farmers benefited from it, who received the amount of
PLN 563.6 million for the restructuring of their farms [6]. Another possibility of using
financial support for investments in agricultural holdings appeared in the Sectoral Opera-
tional Program (SOP), “Agriculture”, for the years between 2004 and 2006. In the measure
“investments in agricultural holdings”, 42.5 thousand applications were submitted. Ap-
plications and aid to the amount of PLN 1.84 billion was paid, which, in comparison to
Special Accession Programme for Agriculture and Rural Development (SAPARD), showed
an increase of over 300% [7].

The interest in obtaining support from the EU has grown to such an extent that there
are more applicants than funds in the budget. This, in turn, meant that the Agency for
Restructuring and Modernisation of Agriculture (ARMA) (the entity responsible for the
distribution of aid funds for Polish agriculture) began to introduce the granting of aid
based on previously assumed indicators. The criteria for assessing applications could be the
farmer’s age, education, the farm size, or the level of milk production. Additionally, in the
case of the aid measure, the “modernization of farms”, a higher priority was introduced for
farms keeping dairy cattle, where these farms could apply for aid first. On the other hand,
farmers involved in rearing and breeding other species of animals or plant production had
the opportunity to apply for aid in the second call for proposals (provided that the first
“dairy” call did not exhaust the entire pool of funds). It can, therefore, be concluded that
the selection criteria themselves had a kind of preselection of the submitted applications for
granting financial support. Their next verification, in terms of the legitimacy of granting
financial aid, was the so-called economic and technical assessment carried out by the
Agency for Restructuring and Modernisation of Agriculture (ARMA) employees.

World milk production is increasing and is stimulated by an increase in demand,
dietary changes, and enterprises that supply farms with factors of production, feed, mod-
ern machines, and services [8]. Dairy producers are faced with increasing competition
from producers at home and abroad. In an ever-changing global environment, milk pro-
ducers must be prepared to seize opportunities and accept new technologies to remain
competitive [9,10]. To cope with the increasing competition, milk producers must make
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the necessary investments to increase production and increase their standard. Investments
improve the technical efficiency of dairy farms and generate income [11].

Therefore, it is reasonable to evaluate this process and estimate the effectiveness of the
public support directed there.

The main aim of the research is to evaluate the public financial support for investment
activities carried out in selected farms in the Podlaskie Voivodeship in Poland.

The specific goals are:

1. The evaluation of investment change subsidies in the investment of dairy farms in the
European Union countries;

2. The assessment of the diversification of production, costs, and income of dairy farms, de-
pending on the value of financial support in selected dairy farms in Podlaskie Voivodeship;

3. The recognition of factors influencing the income of dairy farms benefiting from public
financial support for investments in selected dairy farms in the Podlaskie Voivodship.

Additionally, the authors wanted to address following questions:

1. What are the changes in investments in dairy farms in the European Union (EU)?
2. How have the investments in Polish dairy farms changed?
3. Has the public support had an impact on the economic results of dairy farms?

We have used different methods to achieve these goals. The multiple regression analysis
was used to check the impact of selected factors on the efficiency of dairy farms in Poland.

The paper is organized as follows. Section 1 characterizes the efficiency and meaning
of public aid. In Section 2, the methodology is explained. Then, we present the results of
the analysis. The final section is the discussion and conclusion.

1.1. Efficiency and Its Kinds

While studying the literature, we came across various definitions of efficiency. The
first association with the word usually relates to an analysis of whether the best results for
a given action were achieved with the lowest possible expenditure [12]. Thus, efficiency
should appear to us as the obvious fruit of praxeology; that is, an efficient operation or, as
Kotarbiński says, good work [13]. Rutkowska [14] undertook an attempt to comprehen-
sively investigate this concept. From its development, in the foreground is the statement
by Samuelson and Nordhaus [15] where efficiency can be the main objective of economics.
The concept of efficiency is also presented by Bórawski and Ogonowski [16], who present
it in the most common terms:

- Traditional, as the ratio of inputs to effects;
- Resource, as the most optimal allocation of resources;
- Strategic and organizational, as a general assessment of the company’s activities,

considering all the elements affecting the effectiveness of its activities.

Efficiency researchers, apart from the multitude of definitions developed, also indi-
cated many categories of efficiency, such as the below:

- Organizational effectiveness, defined as the company’s strategic ability to adapt to
changes in the environment in an ongoing basis, as well as the company’s abilty to
productively use its resources to implement the adopted structure of goals [17];

- Technical efficiency, understood as the maximization of the level of production with
the best use of the resources available to carry it out [18]. It consists of searching for
the best, most efficient techniques and technologies available for the implementation
of production;

- Economic efficiency, which consists of allocation efficiency (the optimal allocation of re-
sources tending to the Pareto optimum), scale efficiency (which comes down to finding the
production scale at which costs are the lowest), and price efficiency (the ability to achieve
better conditions within the scope of the acquisition of inputs and the sales of products) [17].

It is also worth mentioning the efficiency of the organization, which consists of its
operational and strategic aspects. Efficiency, in the operational sense, is the implementation
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of the same concept of business operation in a much better way than the competition.
Optimal strategic efficiency consists of searching for a different concept of operation and
distinguishing a given enterprise from the competition [17].

The efficiency of farming in agriculture, which is, in fact, one of the main methods of
assessing the functioning of farms, was defined by Jóźwiak [19] as the relation of effects to
the means used of agricultural land and its individual components obtained per one ha of
agricultural land [20].

Correct investment decisions increase profits and increase the company’s value, but
wrong decisions most often reduce profits, lower the company’s value, and even, as a last
resort, lead to its bankruptcy. Hence, it is important to understand and apply appropriate
measures to assess the profitability of planned investment projects [21].

1.2. Public Help and Its Meaning for the Development of Farms

The best functioning of the market is ensured by free competition and the strong
economic individualism of the individual. The role of the state is limited to the guardianship
of civil liberties [22].

The answer to the economic problems of that time was the doctrine of “Keynesianism”,
which assumed state intervention in the economy. John Maynard Keynes, the creator of the
doctrine, in his work “the general theory of employment, interest, and money” called for
an increase in public spending to stimulate economic growth [23].

The presence of the state in the modern economy, both in the form of financial or legal
and administrative involvement, is justified by the presence of so-called market failure [8].
Market failure means a situation in which the market does not effectively perform its basic
Pareto allocation function. Optimum Pareto is a criterion that allows the evaluation of the
effectiveness of a given solution [24]. According to Łącka and Worobjow [25], the market
reliability consists of the following reasons:

- No perfect competition in the markets and no attempts to monopolize or oligopolize
them by producers;

- Disputes between capital owners and the workforce over working and pay conditions;
- The emergence of long-term mass unemployment;
- The lack of interest in the fate of sick, old, and excluded people (unemployed, addicted, etc.);
- The occurrence of negative externalities accompanying economic processes, such as

environmental contamination, the excessive exploitation of natural resources, crime,
noise, and the deterioration in the quality of life;

- The improper allocation of scarce and limited resources;
- No profit-transferring goods on the market;
- An unequal access to information of economic entities (information asymmetry);
- The lack of future goods and the reluctance of producers to make high-risk decisions;
- The existence of certain social preferences in relation to production and consumption

and the use of resources for socially undesirable goods.

The basic tools of the government influence on the economic situation in the country
includes fiscal and monetary policies. If the government wants economic stimulation,
employment, and consumption growth, then it conducts an expansionary fiscal policy,
where taxes are low and state spending is high. This, however, is related to an increase
in inflation, that is, a decrease in the purchasing power of money, which may lead to
the impoverishment of the society if the increase in wages does not keep up with the
increase in prices. The restrictive policy of the state, consisting of raising taxes and limiting
government spending, is a model that is completely different from the one illustrated
above. The consequence of such decisions is a slower increase in prices and also a reduction
in production and an increase in unemployment. Monetary policies offer analogous
possibilities of exerting an influence on the economy.

Environmental contamination, the over-exploitation of natural resources, crime, noise,
and the deterioration in the quality of life are examples of the so-called negative externalities
accompanying economic processes. The role of the state is to eliminate their occurrence or
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minimize the effects of their impact. The range of instruments used by the state is wide
and includes, among others, legal actions, prohibitions on conducting specific types of
activities, the application of penalties, additional taxes, emission limits to reduce the size of
the contamination, and direct financial support for entities that prevent the occurrence of
negative externalities [15].

The above-mentioned examples of market inefficiencies and the methods of elim-
inating them by the state will not always prove to be a rational and effective solution.
Economists [26] recommend that before starting state interventions, it should be estimated
as to what extent it will be more effective than the market mechanism. As with the market,
the state and the public sector may turn out to be inefficient and unreliable. This is espe-
cially true in young democracies. The representatives of power act to achieve their own
goals or to increase the scope of their power, prestige, or influence on decisions. Then, the
costs of state intervention significantly exceed the losses resulting from market failure [27].

The issue of state intervention and state aid divided economists many years ago,
and this division continues today [28]. The supporters of interventionism believe that it
is necessary because the policy of influencing the demand stimulates development and
stabilizes the economy. A different position is presented by the supporters of liberalism and
the classical school of economics. According to them, the role of the state should be only
to create good laws for the functioning of the market economy. More radical economists
even believe that, in the long term, the market economy is stable and state intervention is
unnecessary, or even harmful [29].

Receiving support for investment suggests that it is extremely profitable for the benefi-
ciaries of such aid. It can be concluded that the level of support received is the investor’s
profit, which results in smaller amounts of the farm’s own funds being used for the im-
provement. No research has been completed examining the effectiveness of investment
support in agriculture. The current research provides an original research approach to
the impact of EU funds on the effectiveness of investments carried out on farms. The
results will determine in which cases the financing was most effective. This paper shows
how the received investment support affects not only agricultural income, but also how
agricultural income is correlated with other economic indicators of a farm. Two hypotheses
were, therefore, developed.

Hypothesis 1 (H1). The possibility of obtaining financing for an investment is a factor that
determines its implementation.

Hypothesis 2 (H2). Investments made in farms improve their economic situation.

2. Materials and Methods
2.1. Data Information

The subject of the research was investments carried out under the Rural Development
Programme (RDP) between 2007 and 2013. Both primary and secondary sources of infor-
mation were used to carry out the research. These sources of information included data
from the Farm Accountancy Data Network system (FADN), the Agency for Restructuring
and Modernisation of Agriculture (ARMA) data, literature studies on the subject, legal acts,
public statistics data for the years between 2004 and 2018, Eurostat, literature reviews, text-
books, encyclopedias, dictionaries, and the Internet. The primary sources of information
were surveys among milk producers carried out in 2019 regarding opinions on investments,
and surveys among milk producers regarding the organization and economic results of
farms. In the paper, a review of Polish and foreign literature on the subject, as well as legal
acts in the field of the research subject matter, was made [30].

The selection of exogenous (independent) variables was made based on the possibility
of their substantive justification and their impact on the value of income. From the set of
exogenous variables, those that were strongly correlated with each other were removed.
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Finally, the model retained those variables that had a statistically significant impact on the
dependent variables.

In dairy farms where investments were made, the following endogenous (explained)
variables were adopted:

Y2: Family farm income;
Y2: Family farm income per one hectare of arable land;
Y3: Family farm income per fulltime employee.

The set of independent (exogenous) variables were the factors describing the research
farms (X1–X9 variables):

X1: Value of fixed assets;
X2: Ha of farmland;
X3: Direct and general economic costs;
X4: Number of people employed;
X5: Amount of paid investment and co-financing;
X6: Investment value;
X7: Number of cows;
X8: Total value of assets;
X9: Equity (total assets: short-term and long-term liabilities).

The first research group included 207 dairy farms in the Podlaskie voivodeship, which
had new investments and received public financial support. The largest milk processing
plants in Poland (Mlekpol, Mlekovita, and Piątnica) are in Podlaskie Voivodeship. Podlaskie
Voivodeship is characterized by the highest cattle concentration index in Poland, which is
94 head/100 ha. Moreover, one-third of the total amount of milk produced in Poland comes
from breeders in Podlaskie Voivodeship. Therefore, the area of Podlaskie Voivodeship
should be the best testing ground for determining the efficiency of public support for
investment activities in the modernization of dairy farms.

The area of direct interest in the considerations and research carried outis the Podlaskie
Voivodeship in Poland. The spatial scope of the research covers the dairy farms benefiting
from EU support for investments in the Podlaskie Voivodeship. The average number of
cows in the farms was 56 heads and the milk yield was 7292 L per cow. The farms focused
on, predominantly, dairy production. They also had crops but used most of the crops for
the dairy production as fodder. In the commodity structure of agricultural production, milk
production was, on average, over 60%.

The dairy industry thrives in the Podlaskie Voivodeship. It is an area very rich in
permanent grasslands, which delivers fodder used for cow feeding. There are 41 cows
for every 100 ha of the voivodship, which is the largest number in Poland. The industry
is developing rapidly, thanks to huge investments in the modernization of the machine
parts of milk processors in the Podlaskie Voivodeship. Today, the dairies in Podlaskie
Voivodeship are among the most modern in Europe. There is the automation of milking,
milk storage, and feeding in dairy farms. Technological innovation is now ubiquitous. The
unpolluted natural environment, combined with the commitment to tradition, gives the
effect of the highest quality of milk.

The farms for the research project were selected based on the selection criterion of their
location (in Podlaskie Voivodeship) with at least 60% of the farm income from milk produc-
tion. Each survey was conditional on the farmer’s consent to complete the questionnaire.

The number of farms was estimated based on statistics and probability calculations
focusing on a limited number of farms with a high certainty of obtaining reliable research
results. It was calculated that for the population of N = 571 farms and the 1-alpha confidence
coefficient of 90–95%, the required minimum number of farms covered by the study should
be 184. The calculations were made with the use of the following equations [31]:

n =
Z2

α/2 · 0.25 · N

Z2
α/2 · 0.25 + (N − 1) · d2
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n1 =
Z2

α/2· p̂·(1 − p̂)·N
Z2

α/2· p̂·(1 − p̂) + (N − 1)·d2

where:
1: alpha confidence ratio, 90–95%;
The error of results, d: 5%;
The population, N: 571;
From the tables of the t-distribution, the significance of 0.05 (95%) = 1.96, and a

significance of 0.10 (90%) = 1.645.
The second research group included dairy farms in the EU and in Poland that were

available in the FADN database. On a micro scale, farms that carried out investments
and received EU support were analyzed. The test results were compared in time (vertical
analyses) and in space (horizontal analyses).

2.2. Methods

The research was conducted in three stages.
Stage 1 involved obtaining data from aid applications submitted by farmers through the

“modernization of farms” initiative in the recruitment phase in 2014 (data for the T0 period),
with the consent of the Agency for Restructuring and Modernisation of Agriculture (ARMA).

Stage 2 involved obtaining data from the applications for payments from the Agency
for Restructuring and Modernisation of Agriculture (ARMA).

Stage 3 involved conducting research, with the use of a questionnaire, among farmers
(farm audit) to supplement the other indicated data that was necessary for the research
(period T1-2019).

The results were presented in descriptive, tabular, and graphic forms. The research
was multi-level: on a macro scale it included the EU countries, Poland, individual states,
and dairy farms keeping Farm Accountancy Data Network (FADN) accounting. On a
micro scale, it included a sample of farms that carried out investments and received EU
(European Union) support (Figure 1).
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The research examined the condition of farms in two time periods:
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T0: before the start of the investment (2014);
T1: the investment exploitation phase (information obtained on the interview date, 2019).

The periods T0 and T1 summarized the level of the farm’s equipment with production
factors (land, labor, and capital), the size of crop production (cultivation area and obtained
crops), and livestock production (the size of the herd of animals and the obtained production
effects). It was necessary to conduct research in two periods. The first period was in 2014
(T0) before the investment to measure the state of the farms and the economic situation.
The second period (T1) was after the investment to measure the impact of the investment
on the economic situation of the farms. Using such an approach enabled us to measure the
efficiency of investment.

Additionally, the level of provided services, materials, cash costs, labor costs, subsidies
obtained from operating activities, and the economic results of the research of farms were
analyzed. The reasons for starting investment activity, the value of the investment outlays
in the entire analyzed period, the characteristics of the realized production investments,
and the economic and extra-economic effects of the implemented investments were also
examined. The effects of investments were understood as the various effects that have been,
or will be, revealed in the research of farms and their surroundings.

After collecting the complete research documentation, the analysis included the as-
sessment of the investment activity of the research farms and the scope of the changes
(the condition of farms in the T1 period to the T0 period was compared), with a particular
emphasis on:

- The changes in the scale and direction of production;
- Changes in the equipment of farms with production factors;
- Changes in the economic size of a farm, based on the standard value of the gross margin;
- Changes in management efficiency.

For the purposes of the investment activity analysis, the research farms were divided
into three groups, depending on the value of obtained public aid:

- Group A, where the value of the obtained support did not exceed PLN 100 thousand,
- Group B, where the value of support obtained was between PLN 100.1– and 200 thousand;
- Group C, where the obtained financial support was greater than PLN 200 thousand.

The following methods were used to analyze the collected data: a comparative analysis,
correlations, and a regression analysis.

2.3. A Regression Analysis of Factors Shaping the Efficiency of Dairy Farms in Poland

To determine the impact of production variables (land, capital, and workforce) on
the income of dairy farms, a regression method was used. This model used information
from the farms covered by the research. We did the regression analysis using the classical
method of least squares.

The estimated model of regression can be written by the following Equation [32]:

Yi = α + β1·x1 + β2·x2 + . . . + βi·xi + εi for i = 1, 2, 3 . . . n (1)

where:
Y: Dependent variable;
x: Independent variable;
α: Constant;
β1, β2, . . . : Regression coefficient;
εi: Random component.
Based on the regression equation, the strength of the relationship (forward multiple

step regression coefficient) between the described (dependent) variables and the individual
descriptive (independent) variables was calculated. The obtained results of the analysis
were collected in tables containing the appropriate means and standard deviations of the
examined features, the coefficient of the linear correlation between the examined features,
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and the multiple regression equations. The regression equation was assessed with the
F-test, and the student’s t-test was used to assess the individual correlation coefficients.
Significance was declared at the 0.05 level.

3. Results and Discussion
3.1. Gross Investment Outlays and Subsidies in Investments in Dairy Farms in the European
Union in the Years 2004–2018

To check the investment outlays in the EU countries, the following variables were ex-
amined: the gross investment (SE516) and the investment subsidy (SE406). The observation
results are summarized in Table 1.

Table 1. The amount of investment outlays incurred by dairy farms from the European Union
countries in 2004–2018 (EUR/farm).

Country
Year

2004 2005 2006 2007 2008 2009 2010 2017 2018

Austria 14,482 15,255 14,279 19,687 25,318 25,726 22,469 25,054 27,183
Belgium 19,579 25,267 34,026 40,639 50,495 38,203 49,335 48,691 66,724
Bulgaria - - - 861 1196 1358 1768 4071 893
Croatia - - - - - - - 4083 3824
Cyprus - - - - - - - - -
Czechia 19,196 33,438 34,936 49,170 43,903 37,175 52,434 113,355 97,371

Denmark 98,686 117,175 154,545 191,719 299,339 173,876 100,251 129,120 106,066
Estonia 30,256 35,694 44,158 40,384 72,611 21,887 36,437 96,301 118,419
Finland 25,872 37,086 29,439 48,967 44,752 41,264 42,094 62,258 52,225
France 21,705 25,254 22,515 27,498 33,306 31,180 29,430 38,664 46,277
Great

Britain 33,707 34,872 37,370 48,566 50,755 66,651 64,387 79,358 76,598

Germany 18,047 20,545 23,437 29,735 32,908 30,530 36,185 48,192 53,507
Greece −2324 - 3502 - - - - - -

Hungary 7614 5921 6278 11,516 16,212 20,382 13,579 7933 22,410
Ireland 10,742 −11,749 489 30,499 47,099 18,365 14,692 39,442 41,785

Italy 8851 24,956 14,591 8073 3273 16,999 8088 8869 2036
Latvia 5510 9177 8935 11,430 10,640 2276 3416 12,361 15,548

Lithuania 1374 4237 5469 7343 7557 6808 8488 8433 11,463
Luxemburg 52,690 52,181 55,100 77,355 62,228 62,360 61,814 95,495 92,865

Malta 25,892 28,590 18,971 21,959 58,802 43,362 60,438 2079 4743
Netherlands 56,088 69,206 61,569 52,775 83,843 93,058 71,915 64,758 87,986

Poland 3712 5022 6185 6156 5586 4540 5579 8539 6908
Portugal 3749 5610 4261 5834 5064 5141 7150 8845 10,512
Romania - - - 189 75 724 797 398 1136
Slovakia 8109 54,648 35,360 72,889 186,738 133,838 157,427 75,025 189,579
Slovenia 11,480 7772 7697 9967 10,625 12,920 14,043 14,499 32,471

Spain 5031 4616 904 5969 6981 6973 8363 4291 7481
Sweden 36,170 36,778 44,316 56,762 74,616 53,597 65,991 89,790 107,313

Source: own study based on FADN data.

Gross investments (SE516) are the values of the purchased and manufactured fixed
assets reduced by the values of the sold and transferred free-of-charge fixed assets in the
accounting year, plus the difference in the value of livestock [33].

The investment subsidy (SE406) includes the installment of investment subsidies to
be settled within 12 months by the farm. Generally, it included funds from the European
Union (EU) budget [33].

The highest average level of investment in dairy farms in the European Union in
2004–2018 was in Denmark, where an average of EUR 133 thousand was invested annually.
Record-breaking investment expenditures occurred in 2008 (related to Danish farmers),
where the level of investment expenditure was nearly EUR 300,000 per farm, on average. A
high level of investment expenditure, on average, above EUR 80 thousand—was observed
annually in Slovakia, Luxembourg, and the Netherlands. The countries with the lowest
SE 516, or the gross investment ratio, were Greece and Cyprus. In the case of Greece,
its positive value was observed only in 2006, and in the remaining years (if any) it was
negative. This may show a reduction in the assets of the dairy farms. Moreover, in the case
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of Cyprus, the situation is special, where no information on investments in dairy farms was
recorded in the Farm Accountancy Data Network (FADN) data.

The analysis of the data showed that in six countries (Bulgaria, Cyprus, Greece,
Lithuania, and Latvia) the level of investment in dairy farms was lower than the total
investment expenditure. The reasons for such a situation may be different. The dairy
industry is not a strategic branch of agriculture in these countries, and the difficult general
economic situation in each country, as well as the associated high investment risk, did not
allow for the responsible spending of funds on the modernization and restructuring of
dairy farms.

Another observed correlation was where the investments made in dairy farms were
significantly greater than investments in total farms in some countries, for example in Malta,
Italy, Ireland, Estonia, and Spain. In these countries, the level of investment outlays for dairy
farms were more than twice as high (in the case of Malta, this quotient was over 12) as the
average outlays that occurred in the development of agricultural holdings in general.

The last noticeable relationship was in the group of countries where the level of
investment in the dairy cattle farming sector was close to the overall investment expenditure
in agriculture. They were Germany, France, Belgium, the Netherlands, and Austria. This
may indicate the sustainable investment expenditure in all agricultural sectors.

The last study of dependence conducted was the assessment of the SE 406 variable,
which includes the subsidies for investments in dairy farms in the European Union in the
years 2004–2018. The amount of this variable is presented in Table 2.

The highest levels of subsidies for the investment in dairy farms were noted in Lux-
embourg, Slovakia, the Czech Republic, Estonia, and Malta. The variable SE 406 had its
maximum value in 2011. It amounted to EUR 42.5 thousand and it was related to the
amount of subsidies in Slovakia. In the case of Cyprus and Greece, such subsidies were
not observed at all. In the case of Romania and Croatia, they did not exceed EUR 100, on
average, per year.

The analysis showed that the investment subsidies were not a primary factor for
dairy farms with new investments. The example of Denmark, the leader in the amount
allocated to investments, showed that investment subsidies were minimal. Slovakia and
Luxembourg showed a strong link between new investments and subsidies.

Just as the amounts allocated to investments in dairy farms were generally higher
than the amounts for investments in agriculture in general, the amounts of subsidies for
investments in dairy farms in most European Union countries were higher than subsidies
for agricultural investments in general. The exceptions were the Baltic countries, Lithuania
and Latvia, as well as in Romania. In Cyprus and Greece, investment subsidies on dairy
farms were completely absent in the FADN reports.

The existing possibility of the co-financing of investments on farms with EU funds
enabled the improvement of the economic situation of farms to produce food at moderate
prices, appropriate quantities, and of good quality, as well as also fulfilling additional
functions [34]. There are also the environmental and climate goals and the goals of socially
sustainable agriculture to be considered. In addition, competitiveness has increased [35].
This means that the European Union’s (EU) support will not be used by farmers whose
investments would cause too much nitrogen production on the farm (over 170 kg N/ha).
Moreover, for investments where the stocking density would exceed 210 livestock units
(LU) in the target period, an environmental decision is required during which public
consultations are carried out. It is also worth noting that EU support for investments is
generally provided for the so-called small and medium-sized farmers.
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Table 2. The amount of subsidies to investments made by dairy farms from the European Union
countries in the years 2004–2018 (EUR/farm).

Country
Year

2004 2005 2006 2007 2008 2009 2010 2017 2018

Austria 725 1042 1482 677 2242 2667 2875 716 838
Belgium 624 441 810 1059 1606 2425 4289 3774 3398
Bulgaria - - - 0 2 49 0 9422 15
Croatia - - - - - - - 0 0
Cyprus - - - - - - - - -
Czechia 331 2393 1393 3364 2183 2939 3402 14,741 14,132

Denmark 393 323 356 226 110 105 520 811 1001
Estonia 4260 2459 2043 1965 11,821 10,429 4299 3106 7041
Finland 179 560 687 1318 1631 2045 2119 3056 3875
France 1304 1664 1751 1754 1944 2264 1873 1893 2294

Germany 360 106 334 220 645 761 563 183 534
Great

Britain 725 803 1189 1662 1535 3695 1338 1506 2294

Greece 0 - 0 - - - - - -
Holland 0 1634 286 30 221 164 314 771 734
Hungary 422 321 922 540 1751 2647 1997 0 92
Ireland 661 504 710 2862 6480 14,069 1704 1492 1549

Italy 779 1107 1695 1100 483 1043 2087 84 222
Latvia 605 1931 1909 3154 2159 679 636 1239 2021

Lithuania 119 2202 2255 1269 1498 3645 3018 2347 3337
Luxemburg 9095 11,325 11,896 14,839 13,060 16,330 16,173 26,508 25,040

Malta 0 0 0 0 4349 0 20,312 450 0
Poland 0 1 27 300 412 296 506 422 329

Portugal 209 606 528 355 375 350 1002 686 1229
Romania - - - 0 9 0 1 9 6
Slovakia 0 0 13,654 9556 24,780 30,530 41,858 2972 2968
Slowenia 4473 1314 205 782 1397 1177 2577 781 7706

Spain 160 280 423 347 398 638 936 54 90
Sweden 0 238 77 0 0 769 0 159 60

Source: own study based on FADN data.

3.2. The Level and Structure of Investment Outlays on Dairy Farms Keeping FADN
Agricultural Accounting

The study of the level of investment outlays in dairy farms keeping FADN agricultural
accounting, from the Mazowsze and Podlasie region, as well as those located only in
the Podlaskie Voivodeship, consisted of the observation of the variable SE516, “gross
investments”, over time. The structure of the expenditure is illustrated using the variable
SE521, “net investments”, as an example. These are gross investments reduced by the
value of depreciation calculated for the accounting year [33]. The abnormally low (or
even negative) value of the variable SE521 “net investments” reflects large depreciation
charges resulting from the earlier purchases of machinery and equipment for the farm. The
annual depreciation rate was 14–30% per year, and for buildings it was only 2.5% per year.
Thus, investments in equipment will generate higher depreciation values than investments
in livestock buildings. Investments in equipment translated directly into low values of
the SE521 variable in the following years [34–36]. The investments help to achieve the
sustainable development of dairy farms [37]. The concept of sustainability of dairy farms
creates more discussion about agricultural production [38].

The tested values for the above-mentioned variables are included in Table 3, where
the data for the years 2009–2015 are presented.

The analysis of the information contained in Table 3 showed that the investment
expenditure on farms in the Podlaskie voivodship was significantly higher than in the
entire FADN Mazowsze and Podlasie region. For variable SE516 “gross investments”, these
differences range from 3% (2015) to 34% (2011) and for variable SE521 “net investments”
from 5% in 2015 to 37% in 2011.
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Table 3. Value of investments in the researched dairy farms.

Year SE516 Gross Investments (PLN) SE521 Net Investments (PLN)

Podlaskie voivodeship
2009 198,547.8 162,551.3
2010 239,232.9 188,221.4
2011 298,263.9 232,092.1
2012 267,623.5 224,381.7
2013 166,349.1 116,549.9
2014 269,049.6 209,823.4
2015 176,449.4 142,660.4

Mazowsze and Podlasie FADN Region
2009 161,358.1 129,079.4
2010 207,848.4 163,955.0
2011 223,231.0 169,895.7
2012 212,129.4 176,448.5
2013 158,240.3 110,394.1
2014 202,239.7 154,506.0
2015 171,176.3 135,299.5

Source: own studies based on FADN data.

Variable SE516 “gross investments” in the analyzed period were greater than the
variable SE521 “net investments” by 16–30%, which shows the amount of the depreciation
of fixed assets. Such a depreciation indicates a large share of machinery and equipment in
the investment expenditure of dairy farms in the FADN region studied [39,40]. The data
in this study is confirmed by other researchers. According to Bórawski [41], investment
outlays for the purchase of machinery in dairy farms in the FADN Mazowsze and Podlasie
region in 2012 accounted for nearly 75%, where the purchase of land accounted for 17% of
the total expenditure, and the construction materials and services accounted for 9% of the
total expenditure.

Knowing the total production (revenues), direct consumption (costs), and the amount
of received payments (other revenues), we can determine the level of the gross value
added in PLN. The gross value added in the FADN methodology was marked as variable
SE410. The gross value added, minus depreciation (SE360), gives us the net value added,
variable SE415. The net value added, minus the costs of remuneration for the work of
hired employees, rents, and interest (defined in the FADN methodology as costs of external
factors, SE365), and increased by the balance of subsidies to investment activities (variable
SE406 minus variable SE408, i.e., VAT paid on investments) will allow the determination
of the income from the family farm, variable SE420. Knowledge about the number of
people employed on the farm, both from the farmer’s family (variable SE015 = SE430D)
and, additionally, from outside the farm (variable SE010 = SE425D in total), will allow the
determination of the following variables:

- SE425: net value added per fulltime employee in PLN (SE415/SE010);
- SE430: family farm income per fulltime employee in PLN (SE420/SE015).

The analysis of the below variables (Table 4) showed that the highest income was
achieved by dairy farms in Podlaskie Voivodeship in 2011, when they achieved an average
income of over PLN 180,000 per farm. In the entire FADN Mazowsze and Podlasie region,
2011 was also a record year. The income from a family farm amounted to nearly PLN
160 thousand on average, for a farm. The size of the SE430 variable (income per fulltime
employee) was similar. Its highest value was recorded in 2011, both on dairy farms in the
Podlaskie voivodship (PLN 86.19 thousand per person per year) and on farms in the FADN
Mazowsze and Podlasie region (PLN 69.35 thousand per person per year).
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Table 4. Economic results of the research farms.

Year
SE406

Investment Subsidies
(PLN)

SE410
Gross Value-Added

(PLN)

SE415
Net Added Value

(PLN)

SE420
Income from a Family

Farm (PLN)

SE425
Net Value Added per
Fulltime Employee

(PLN)

SE430
Income from Family
Farms for a Fulltime

Person (PLN)

Podlaskie voivodeship
2009 1799.76 104,806.20 68,809.65 53,703.80 35,399.75 27,881.90
2010 4845.837 185,401.30 134,389.70 121,020.90 64,094.89 60,229.61
2011 13,280.25 251,988.40 185,816.60 181,163.70 88,458.12 86,186.73
2012 3913.45 156,903.50 113,661.70 100,982.80 54,841.16 48,339.99
2013 3815.71 135,612.70 85,813.61 79,585.61 50,545.29 45,456.53
2014 6225.46 223,991.10 164,764.80 156,874.40 81,902.41 81,313.03
2015 1418.33 124,637.60 90,848.50 67,911.37 43,055.44 33,454.40

Mazowsze and Podlasie FADN Region
2009 1675.95 95,753.62 63,474.88 47,803.65 29,460.69 22,864.83
2010 5850.36 165,791.10 121,897.70 110,810.10 57,153.86 53,933.10
2011 9454.88 213,164.20 159,828.90 149,625.20 67,440.99 69,348.44
2012 3919.59 138,475.00 102,794.10 88,373.83 48,558.12 44,210.76
2013 6724.59 146,587.20 98,741.08 91,240.23 49,775.77 47,111.11
2014 7890.32 170,826.90 123,093.20 110,431.50 57,357.38 53,282.66
2015 4602.24 113,963.10 78,086.25 63,758.79 37,601.54 31,554.52

Source: own studies based on FADN data.

The investments in machinery and barns improved modernization in the farm and
in milking parlors [42]. Investments in physical assets are an important component of the
industrial structure, which should be rational and should enable sustainable development.
If investments in fixed assets take place in countries with high energy consumption and
high pollution, then the structure of investments is irrational, and the type of development
is mismatched [43,44].

Moreover, the values of the variables SE410 and SE415 (gross and net value added)
were higher on farms producing milk in the Podlaskie voivodship. The only variable whose
value was higher in the entire FADN region in relation to dairy farms in the Podlaskie
voivodship was the amount of funds obtained for investments (variable SE406).

Milk production is a stable enterprise in agricultural production. Its consumption is
growing, which is due to the increase in the world population, as well as from the growing
consumption of milk and dairy products (fresh and processed) [45].

Increasing the level of agricultural income and maintaining it at a satisfactory level
requires necessary and well-thought-out investments. It is recommended to specialize in
milk production and to gradually increase its marketability. It is estimated that the research
farms required further equipment, herd optimization in terms of increasing the milk yield,
and the optimization of nutrition [46].

3.3. Farm Profitability Depending on the Value of Public Aid—Participation and the Role of Public
Aid in Investments

The main goal of running a business (both non-agricultural and agricultural) is to
achieve a decent income. Income is largely the result of the difference between revenues
and expenses.

The output (or, in other words, the total production) is the sum of the value of products
produced as part of the conducted plant production (e.g., cereal grains) and animal pro-
duction (milk, livestock, etc.). Additionally, the total production includes the by-products
produced on farms, such as straw or manure, as well as changes in the herd (increases
and losses in value) and works in progress. The value of intermediate consumption is
defined as the value of agricultural products from the farmer’s own production that is used
for production purposes. On the other hand, direct costs, in accordance with the FADN
methodology, include:

- The costs of purchasing seeds or seed potatoes;
- The purchase costs of calves, heifers, and other animals;
- The purchase costs of concentrates;
- The costs of purchasing hay, straw, and others;
- Fertilizer purchase costs (NPK and Ca);
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- The costs of purchasing plant protection products;
- The costs of drugs and veterinary services;
- Cleaning agent costs;
- Solid and liquid fuel costs;
- Water bills costs;
- Electricity bill costs;
- Telephone toll costs;
- Spare parts costs;
- The costs of building materials for building repairs;
- The costs of maintenance and construction services;
- The costs of workshop services (technical services, repairs);
- The costs of transport services;
- Land purchasing costs;
- Machine purchasing costs;
- The costs of materials for construction investments;
- The costs of investment construction services;
- Agricultural and real estate taxes;
- Insurance expenses;
- Extraordinary losses.

The gross value added (also defined as the pure production) is the difference between
outputs, intermediate consumption, and the direct costs increased by the value of the
balance of the current subsidies and taxes. The gross value added that is determined in
this way is reduced by depreciation to determine the net value added. Farm income is the
difference between the net value added and the costs of external factors (hired labor costs,
interest, and rents).

We have divided the farms according to the value of financial support. In the first
group, the average financial support was PLN 60.17 thousand. The second group achieved
PLN 134 thousand, on average, in financial support. The last group was given PLN 276.8
thousand, on average, in financial support.

Group A (which obtained financial resources that did not exceed PLN 100 thousand for
their investments) carried out investments with an average value of PLN 232.6 thousand.
The largest purchase items were machines, on which 74.38% of the investment funds were
spent. In the next place were purchases related to the purchase of land, where 23.87% of the
total funds spent were allocated to them. The purchase of animals was a marginal expense,
with only 1.75% of the total capital expenditure allocated to them.

In the next surveyed group of dairy farms, where the amount of support obtained for
investments was greater than PLN 100 thousand and was not more than PLN 200 thousand,
previously referred to as group B, the overall average amount allocated to investments
was PLN 552.2 thousand. The level of expenses related to the purchase of machinery in
this group amounted to 83.5% of the total investment purchases. Farmers spent 15.5% of
the total amount of their expenditure on the purchase of land. The purchase of animals
did not exceed PLN 5 thousand (the average price of one cow) and, thus, it constituted
approximately 1% of the total expenses (Figure 2).



Agriculture 2022, 12, 186 15 of 26

Agriculture 2022, 12, x FOR PEER REVIEW 16 of 28 
 

 

In the next surveyed group of dairy farms, where the amount of support obtained for 

investments was greater than PLN 100 thousand and was not more than PLN 200 thou-

sand, previously referred to as group B, the overall average amount allocated to invest-

ments was PLN 552.2 thousand. The level of expenses related to the purchase of machin-

ery in this group amounted to 83.5% of the total investment purchases. Farmers spent 

15.5% of the total amount of their expenditure on the purchase of land. The purchase of 

animals did not exceed PLN 5 thousand (the average price of one cow) and, thus, it con-

stituted approximately 1% of the total expenses (Figure 2). 

The group of farms that managed to obtain the highest co-financing for their invest-

ments (more than PLN 200 thousand) who were defined, for the purposes of the research, 

as group C, were allocated an average amount of PLN 951.8 thousand per farm for invest-

ments. The structure of purchases in this group was similar to that in the B group. The 

purchases of machinery constituted the largest amount (83.7%), the purchase of land ac-

counted for 15.4%, and the purchase of animals accounted for less than 1% of the total 

investment expenditure. 

Summarizing the above subsection, it should be stated that the purchases of agricul-

tural machinery for the research dairy farms clearly determined the structure of the in-

vestment expenditures made. Over 82% of all expenses were allocated to them. The pur-

chase of agricultural land accounted for 16.6% of the total investment expenditure, and 

the purchase of animals did not exceed 1% of the total expenditure (0.98%). However, it 

should be noted that the expenses related to the purchasing of machinery were related to 

the possibility of their co-financing directly under the EU aid funds, where the purchases 

of land and animals were excluded from the possibility of such support. Nevertheless, 

they had to be incurred by the farmer to justify to the Paying Agency the purchase of 

equipment (and the related financing) with better parameters and greater efficiency. 

 

Figure 2. Value of investments in dairy farms (PLN). Source: own elaborations based on own re-

search. 

The value of livestock production in all researched groups of farms increased in 2014–

2019. The most interesting value, from the point of research conducted, was the level of 

milk production. On farms that received external support for their investments that did 

not exceed PLN 100 thousand, the increase in the value of milk production in the period 

from 2014 to 2019 was 23.19%. In group B, which obtained support for investments at the 

level of PLN 100.1–200 thousand, the increase in the value of milk production in the ana-

lyzed period was 29%. Dairy farms from the C group, which obtained financial support 

for their investments of more than PLN 200 thousand, increased the value of milk produc-

tion by 38.35% in the analyzed period (Figure 3). 

The production value of calves, i.e., the value of their sales, also increased. In the 

farms of the A group, the sales of calves increased by 15.46%. In the farms of the B group, 

Figure 2. Value of investments in dairy farms (PLN). Source: own elaborations based on own research.

The group of farms that managed to obtain the highest co-financing for their invest-
ments (more than PLN 200 thousand) who were defined, for the purposes of the research,
as group C, were allocated an average amount of PLN 951.8 thousand per farm for in-
vestments. The structure of purchases in this group was similar to that in the B group.
The purchases of machinery constituted the largest amount (83.7%), the purchase of land
accounted for 15.4%, and the purchase of animals accounted for less than 1% of the total
investment expenditure.

Summarizing the above subsection, it should be stated that the purchases of agri-
cultural machinery for the research dairy farms clearly determined the structure of the
investment expenditures made. Over 82% of all expenses were allocated to them. The
purchase of agricultural land accounted for 16.6% of the total investment expenditure, and
the purchase of animals did not exceed 1% of the total expenditure (0.98%). However, it
should be noted that the expenses related to the purchasing of machinery were related to
the possibility of their co-financing directly under the EU aid funds, where the purchases
of land and animals were excluded from the possibility of such support. Nevertheless, they
had to be incurred by the farmer to justify to the Paying Agency the purchase of equipment
(and the related financing) with better parameters and greater efficiency.

The value of livestock production in all researched groups of farms increased in 2014–
2019. The most interesting value, from the point of research conducted, was the level of
milk production. On farms that received external support for their investments that did not
exceed PLN 100 thousand, the increase in the value of milk production in the period from
2014 to 2019 was 23.19%. In group B, which obtained support for investments at the level
of PLN 100.1–200 thousand, the increase in the value of milk production in the analyzed
period was 29%. Dairy farms from the C group, which obtained financial support for their
investments of more than PLN 200 thousand, increased the value of milk production by
38.35% in the analyzed period (Figure 3).

The production value of calves, i.e., the value of their sales, also increased. In the
farms of the A group, the sales of calves increased by 15.46%. In the farms of the B group,
sales of calves increased by 18.14% in the analyzed period. The highest increase in sales
was observed in the farms of the C group, with an increase in the sales of calves in the years
2014–2019 of 29.56%.

In the case of other cattle (bulls and cull cows), an increase in turnover was recorded
at the level of 16% in groups A and B, while in group C, the increase in the value of
livestock production was 38.5%. This situation is most typical for farms specializing in
milk production, where the herd turnover is a constant search for optimal quantitative and
qualitative results of the obtained raw material.
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Figure 3. Value of animal production in dairy farms (PLN). Source: own elaborations based on own research.

Some of the dairy farms declared that, despite specializing in milk production, they
still kept pigs. In groups A and C, there was an increase in the value of pig production by
12% and 16.5%, respectively, while in group B, there was a decrease in pig production by
19%. It should be noted that the average value of the kept pigs (PLN 50.1–277.1) indicated
that they were single pigs intended for the farm’s own needs. The pigs were kept on only
six farms.

Below, according to the previously presented chronology, the results of the research
on individual categories of production, costs, and income in the surveyed farms are sum-
marized (Table 5).

Table 5. Total production (PLN) depending on the value of financial support (PLN).

Farm Group
Total Production Value Total Production per One ha of

Arable Land
Total Production per One

Fulltime Employee

2014 2019 2014 2019 2014 2019

A 633,394 743,911.5 53,496.1 42,494.9 338,713.4 368,273.0
B 711,141 962,970.7 41,465.9 43,047.4 317,473.7 418,682.9
C 927,628 1,488,231.0 38,796.6 46,696.9 421,649.1 609,930.7

Source: studies based on own research (n = 207).

Total production increased from 2014 to 2019. The highest increase was recorded in
group C, which amounted to 60%, followed by group B, 35.4%, and the lowest result was
recorded in group A, 17.5%. As a reminder, the inflation from 2014 to 2019 amounted to 4.43%.

When analyzing the total production in relation to one ha of agricultural land owned,
we noticed that only group C achieved an increase that exceeded inflation. Farm group
A recorded a decrease in income per one ha of agricultural land, amounting to 20.5%.
In group B, an increase in production was observed, amounting to 3.8%, and group C
generated an increase in production per one ha of agricultural land owned by 20.4%.

Slightly better results were recorded when examining the total production per one
fulltime person. In group A, an increase in production was recorded, amounting to 8.7%,
and in group B, this increase was 31.9%. In group C, this was 44.6%.

In general, summing up the above observations, a fundamental conclusion can be
made. An increase in the obtained investment subsidy directly (exponentially) translates
into the level of global production.

In the next table, the costs, taxes, and subsidies in the surveyed farms were analyzed
(Table 6).
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Table 6. Costs and the balance of current subsidies and taxes (PLN) depending on the value of
financial support (PLN).

Farm Group
Intermediate Consumption on the Farm Direct Costs Balance of Current Subsidies and Taxes

2014 2019 2014 2019 2014 2019

A 345,637 327,972.6 139,537 151,634.0 32,886 34,157.4
B 278,889 295,357.8 184,799 242,329.1 41,162 45,238.7
C 328,441 354,185.7 296,108 436,235.0 43,677 53,317.7

Source: studies based on own research (n = 207).

Obtaining a subsidy for investments has an extremely positive effect on the economic
performance of farms. A positive impact due to the co-financing was found, both for the
income of the research farms and for other economic indicators.

The structure of the investment support program with the EU funds excludes the
possibility of their negative impact on the natural environment and does not violate the
principles of socially sustainable agriculture. Thanks to highly specialized administrative
staff, the aid is directed to farms that best meet the criteria for granting it [47].

Intermediate consumption in the research farms was subject to slight fluctuations in
the analyzed period. In the farms in group A, it decreased by 5%; in group B, it increased by
6%; and in farms in group C, it increased by 8%. Direct costs increased the least in group A,
which was 8.7%; in group B, direct costs increased by 31%; and in group C, they increased
by nearly half (47.3%). The balance of subsidies and taxes also increased the least in group
A, which amounted to 3.8%; in group B, there was an increase of 10%; and in group C the
increase was 22%.

The observed values of costs, taxes, and subsidies were directly proportional to the
scale of production, and in all observations the highest values, previously on the side of
revenues, now on the side of expenditures, appeared on the farms of the C group.

Subsequently, gross and net values added, as well as depreciation and the costs of
external factors in the examined dairy farms, were determined. The results are presented
in Table 7.

Table 7. Gross and net value added (PLN) depending on the value of financial support (PLN).

Farms Group
Gross Value Added Amortization Net Value Added Costs of External Factors

2014 2019 2014 2019 2014 2019 2014 2019

A 181,105.4 298,462.3 36,023.0 68,409.9 145,082.3 230,052.0 17,201.9 17,058.7
B 288,614.7 470,522.5 36,311.7 67,384.5 252,303.0 403,138.0 15,909.2 19,224.7
C 349,455.7 751,128.3 48,217.8 10,0945.9 301,237.8 650,182.3 30,005.3 40,754.6

Source: studies based on own research (n = 207).

The gross value added (or pure gross production) in the research farms (groups A and
B) increased, in 6 years, almost twice as much as the Polish Gross Domestic Product (GDP)
in the same period. The increase in gross value added in group A amounted to 65%, and in
group B, it amounted to 63%. On the other hand, in group C, the gross pure production
increased by 115% in the analyzed period.

As the research dairy farms made several investments in the discussed period, the
value of depreciation also increased significantly. In group A, the increase in depreciation in
2014–2019 amounted to 90%; in group B, it amounted to 85.5%; and in group C, it was 109%.

As for the net value added (NVA), its level increased in the same way as the gross
value added. In group A, an increase in the NVA was recorded, amounting to 58.5%; in
group B, the increase in the NVA was 60%; and in group C, the increase in the net value
added was 116%.

The above observations can be more precise by relating the added value generated in
the researched dairy farms to the one hectare of agricultural land owned by them or to the
one person employed fulltime on the farm, which is presented in Tables 8 and 9 below.
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Table 8. Gross value added (PLN) depending on the value of financial support (PLN).

Farm Groups
Gross Value Added Gross Value added per One ha of

Arable Land
Gross Value Added per One

Fulltime Employee

2014 2019 2014 2019 2014 2019

A 181,105.4 298,462.3 15,296.1 17,045.2 96,847.8 147,753.6
B 288,614.7 470,522.5 16,828.8 21,033.6 128,845.8 204,575.0
C 349,455.7 751,128.3 14,615.5 23,568.5 158,843.5 307,839.5

Source: studies based on own research (n = 207).

Table 9. Net value added (PLN) depending on the value of financial support (PLN).

Farm Groups
Net AValue Added Net Value Added per One ha of

Arable Land
Net Value Added per One

Fulltime Employee

2014 2019 2014 2019 2014 2019

A 145,082.3 230,052.0 12,153.6 13,138.3 77,584.1 113,887.1
B 252,303.0 403,138.0 14,711.5 18,021.4 112,635.3 175,277.4
C 301,237.8 650,182.3 12,598.8 20,401.1 136,926.3 266,468.2

Source: studies based on own research (n = 207).

The gross value added per one hectare of cultivated land (GVA/ha) increased in all
researched groups of farms; however, the greater its increase, the higher was subsidy
obtained for the investment. Group A achieved an increase in GVA/ha amounting to 11.5%;
in group B, the increase was 25%; and in group C, the increase in GVA/ha reached 61%.

In the case of referring the gross value added to one fulltime job in a farm, its highest
value, amounted to over PLN 300 thousand in group C. Slightly over PLN 200 thousand
was the GVA/fulltime job for group B farms, and for group A, the GVA/fulltime job was
close to PLN 150,000. The largest increase in this value was observed in group C, where
theGVA/fulltime job increased by 94% from 2014 to 2019. In groups A and B, increases of a
similar value were observed, and they amounted to 52.5% and 59%, respectively.

The net value added per one hectare of kept agricultural land (similar to GVA/ha)
increased in proportion to the amount of the investment support received. The smallest
increase in NVA/ha was observed in group A of the research farms, where it amounted
to 8%; in group B, the NVA/ha ratio increased by 22.5% over the analyzed period; and in
group C, the increase in the NVA/ha ratio was the highest, and was 62%. At this point,
it should be noted that in the base period T0 (i.e., in 2014) the net value added per one
ha of agricultural land was the highest in the farm group B, where it amounted to PLN
14.7 thousand and increased by over PLN 2.1 thousand compared to group C. It should
be concluded that the investments carried out directly translated into the reversal of this
relationship, where the net value added per 1 ha of agricultural land in the T1 period for
farms from group C was PLN 20.4 thousand and had increased by nearly PLN 2.3 thousand
compared to the NVA/ha for farms of the agricultural area of group B. The differences in
net value added per one ha of agricultural land also increased significantly, analyzing the
T1 period in relation to the T0 period. In 2014, the value of NVA/ha was between PLN
12.1 thousand and PLN 14.7 thousand (the difference between the minimum and maximum
value was PLN 2557.9), and 6 years later these values ranged from PLN 13.1 thousand to
PLN 20.4 thousand (with a difference of PLN 7262.8).

The study of the net value added (NVA) in relation to one fulltime employee on the
farm yielded similar observation results as before. In all groups of research farms, an
increase in the value of WDN/fulltime job was observed. In farm group A, it amounted
to 47%; in the farm group B, it amounted to 55.5%; and in group C, the NVA/fulltime
increased by nearly 95%.

Summarizing these observations, it can be shown that the investments carried out
(and the support received for them) significantly influenced the level of added value (gross
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and net) in the research farms. As the achieved values of added value increased, the level
of received co-financing for the investments carried out increased.

What is noteworthy is the fact that farms from group A reduced the costs of external
factors in the analyzed period. On the other hand, in the farms from groups B and C, an
increase in these expenses was observed. Over the course of the studied 6 years, in group B,
the costs of external factors increased by 21%, while in group C, there was a 36% increase in
the costs of external factors. However, it allowed all analyzed farms to generate an income
increase in the analyzed period, ranging from 66% to 125%. Detailed information on the
income from the surveyed family farms is presented in Table 10.

Table 10. Income from a family farm (PLN) depending on the value of financial support (PLN).

Farm Groups
Income from the Family Farm Income from a Family Farm per

One ha of Arable Land
Income from a Family Farm per

One Fulltime Employee

2014 2019 2014 2019 2014 2019

A 127,880.4 212,993.6 10,800.7 12,164.1 68,385.2 105,442.3
B 226,393.9 383,913.9 13,200.8 17,161.9 101,068.7 166,919.1
C 271,232.6 609,427.7 11,343.9 19,122.3 123,287.5 249,765.5

Source: studies based on own research (n = 207).

In group A, the farm income increased in the analyzed period by over PLN 85 thousand,
which translated into an increase in income amounting to 66.5%. The amount of income
from a family farm per one ha of arable land increased by 12.6%, to the amount of PLN
12,164.1. The recognition of family farm income per one fulltime employee also increased
by 54% and amounted to PLN 105.4 thousand in 2019. The average income for the farm
group A in 2014–2019 amounted to PLN 170.4 thousand.

In the farms in group B, an increase in income was also observed, which increased in
the analyzed period by PLN 157.5 thousand. This translated into a percentage increase in
income amounting to 69.5%. The amount of family farm income per one ha of agricultural
land increased by 30% to the amount of PLN 17,161.9. The income from a family farm per
one fulltime employee increased by 65% and amounted to PLN 166.9 thousand in 2019.
The average income for farms from this group in the analyzed period amounted to PLN
305.1 thousand.

While examining the farms in group C, the greatest increases in the analyzed variables
were generated. There was no difference in the case of the analysis of family farm income.
In the T1 period (2019), the farms of group C achieved an income of over PLN 600 thousand,
thus recording an increase compared to the base period, T0 (2014) of 125%. The ratio of the
family farm income per one ha of agricultural land increased by 68.5% to the amount of
PLN 19.1 thousand. The income from a family farm per one fulltime employee increased
by 102.6% and amounted to PLN 249.7 thousand in 2019. The average income for farms in
this group in the analyzed period amounted to PLN 440.3 thousand.

Public aid, which is the support for investments under the Rural Development Pro-
gramme (RDP), stimulates the process of modernization on Polish farms and improves the
competitive situation in relation to farms from other EU countries [48].

The current support system for agricultural investments should be maintained. The
investments help in the development for not only large, but also small dairy farms [49].

We used the classical method of least squares to measure the individual impact of
explanatory variables to predict the value of the dependent variable. Negative values of the
regression coefficients indicated a negative impact, and positive values indicated a positive
impact of the level of the independent variable on the dependent variable [50].

We used the Student’s t-test, standard error, the coefficient of regression, and the
p-value to evaluate the impact of the chosen factors on income. With strong correlations
between the independent variables, the multiple regression function was statistically
significant (F-test). The basic measure of model fit is the coefficient of determination,
R2. A well-fitted model has a high value of R2 close to unity [51].
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The study investigated the impact of chosen factors on the efficiency of dairy farms
that made investments in the Podlaskie voivodeship in Poland. The explanatory variable
was the income from the family farm, Y1. Explanatory variables are presented in the
methodology. The study was conducted using the Statistica software 13 and the results are
included in Table 11. The research shows that the value of family farm income depended
on the following variables (Table 11): X1, the value of fixed assets (PLN) and X7, the
number of cows (number). The increase of X1, the value of fixed assets (PLN) and X7, the
number of cows (number) caused an increase in family farm income. Increasing the value
of fixed assets by PLN 1 thousand resulted in an increase in family farm income of PLN 306.
Increasing the number of cows by one head caused an increase of family farm income of
PLN 11.1 thousand. These results demonstrated that the average milk yield produced by
one cow was 7293 L and it was the main reason for the increased income. The increase of
the price of milk per liter in Poland caused the increase the farms’ competitiveness. The
results of the regression demonstrate that the most profitable investments were in cows
and fixed assets because they increased income.

Table 11. Multiple regression results between the dependent variable Y1 (family farm income) and
explanatory variables for 2019.

Coefficient Std Error Student’s t-Test p-Value

Intersept 19,207.6 56,363.6 0.34 0.73
X1, the value of fixed assets 0.306 0.060 5.107 0.000

X2, ha of farmland −648.730 453.419 −1.431 0.154
X3, the direct and general economic costs −0.419 0.101 −4.139 0.000

X4, thenumber of people employed −73,875.4 20,186.6 −3.660 0.000
X5, the amount of paid investment co-financing 0.196 0.229 0.857 0.392

X6, the investment value 0.016 0.069 0.228 0.819
X7, the number of cows 11,113.9 886.274 12.54 0.000

X8, the total value of assets 0.079 0.117 0.680 0.497
X9, equity (total assets minus short-term and

long-term liabilities) −0.325 0.12 −2.578 0.010

Arithmetic mean of the dependent variable 47,2671.6 Standard deviation of dependent change 589,182.5
Sum of squares of residuals 2.150 Standard error of residuals 330,609.1

R-squared determination coefficient 0.698 Corrected R-square 0.685131
F(9, 197) 50.804 The p-value for the F-test 0.000

Likelihood logarithm −2919.295 Critical information Akaike criterion 5858.589
Critical Bayesian Schwarz criterion 5891.917 Critical Hannan–Quinn criterion 5872.067

Source: study based on own research.

The regression analysis utilized the following variables: X2, ha of farmland; X3, the direct
and general economic costs; X4, the number of people employed; and X9, equity (total assets
minus short-term and long-term liabilities). These variables had a statistically significant
impact on the value of the family farm income (the significance level was less than 0.05), but
the impact was negative. It means that the increase of X2, ha of farmland; X3, the direct and
general economic costs; X4, the number of people employed; and X9, equity (total assets minus
short-term and long-term liabilities) caused the decrease in family farm income.

The goal of dairy farms is to optimize production and obtain a high milk yield. It is
understandable because the researched dairy farms are larger in area and are characterized
by a high work efficiency. Subsidies are of particular importance in small-area and low-
efficiency farms. The fit of the model was high, where R2 = 0.698 and F = 50.804. The
corrected R2 was 0.685.

The regression equation can be presented as following:

Y1 = 19,207.6 + 0.606X1 − 648.730X2 − 0.419X3 − 73,875.4X4 + 0.195X5 + 0.016X6 +111,13.9X7 + 0.079X8 − 0.324X9

In the second model, the dependent variable was the income from the family farm per
one hectare of arable land, Y2. As before, the Statistica software was used to conduct the
research, and the results are presented in Table 12.
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Table 12. Multiple regression results between the dependent variable, Y2 (family farm income per
one hectare of arable land) and the explanatory variables for 2019.

Coefficient Std Error Student’s t-Test p-Value

Intersept 7483.23 1676.60 4.463 0.000
X1, the value of fixed assets −0.000 0.002 −0.479 0.632

X2, ha of farmland −41.288 13.487 −3.061 0.003
X3, the direct and general economic costs −0.011 0.003 −3.518 0.000

X4, the number of people employed −409.742 600.472 −0.682 0.496
X5, the amount of paid investment co-financing 0.015 0.007 2.289 0.023

X6, the investment value 0.000 0.002 0.191 0.848
X7, the number of cows 84.409 26.363 3.202 0.002

X8, the total value of assets −0.001 0.003 −0.209 0.834
X9, equity (total assets minus short-term and

long-term liabilities) 0.002 0.004 0.505 0.614

Arithmetic mean of the dependent variable 9459.649 Standard deviation of dependent change 10,396.53
Sum of squares of residuals 1.9100 Standard error of residuals 9834.341

R-squared determination coefficient 0.144 Corrected R-square 0.105
F(9, 197) 3.692 The p-value for the F-test 0.000

Likelihood logarithm −2191.678 Critical information Akaike criterion 4403.356
Critical Bayesian Schwarz criterion 4436.683 Critical Hannan–Quinn criterion 4416.833

Source: study based on own research.

The aim of multiple regression in the second model was to quantify the relationship
between the describing (explanatory) variables and the dependent variable. In the tested
model, the most important features influencing the variable dependency were searched
for [52].

The research showed that the value of family farm income per one hectare of arable
land depended on the following variables (Table 12): X5, the amount of paid investment
co-financing and X7, the number of cows. It means that the increase of these variables
caused the increase in family farm income calculated per one ha of arable land. Increasing
the of amount of paid investment co-financing by PLN 1 thousand caused the increase in
family farm income per one hectare of arable land of PLN 15.

The regression analysis also included following variables: X2, ha of farmland; X3,
direct and general economic costs; and X4, the number of people employed, but these
variables had a negative impact. The increase in these variables caused a decrease in family
farm income per one hectare of arable land.

The model proved that all analyzed variables had an impact on family farm income
per one ha of agricultural land. The fit of the model was at a low level, where R2 = 0.144
and F = 3.692. The corrected R2 was also low, which suggests that the fit of the model
was low. An R2 close to 1 is the best for the model. In the case of our model, the low R2

suggested a low coherence between analyzed variables.
We calculated the following regression equation:

Y2 = 7483.23 + 0.000X1 − 41.288X2 − 0.011X3 − 409.742X4 + 0.015X5 + 0.000X6 + 84.409X7 − 0.001X8 +0.002X9

In the third model, the dependent variable was the income from a family farm per
fulltime employee, Y3. The choice of explanatory variables remained the same, as did the
software used to calculate multiple regression (Statistica). The results of the observations are
included in Table 13. The research showed that the value of family farm income calculated
per fulltime employee depended on the following variables (Table 13): X1, the value of fixed
assets; X7, the number of cows; X5, the amount of paid investment co-financing; X6, the
investment value; and X8, the total value of assets. It is understandable because the increase
in the value of fixed assets always increases the income from the family farm calculated
per 1 fulltime employee. The increase in the value of fixed assets by PLN 1 thousand
caused an increase in the family farm income of PLN 140. Increasing of number of cows
by one head caused the increase in the income of family farms per fulltime employee of
PLN 3.8 thousand. Moreover, our research proved the positive impact of investments and



Agriculture 2022, 12, 186 22 of 26

public financial support. This means that the increase in dairy farm activities, in terms of
investment, improved the economic situation of farms and increased their competitiveness.

Table 13. Multiple regression results between the dependent variable Y3 (income from family farms
per fulltime employee) and explanatory variables for 2019.

Coefficient Std Error Student’s t-Test p-Value

Intersept 145,279 21,847.4 6.650 0.000
X1, thevalue of fixed assets 0.140 0.023 6.025 0.000
X2, ha of farmland −227.012 175.752 −1.292 0.198
X3, the direct and general economic costs −0.158 0.039 −4.021 0.000
X4, the number of people employed −65,512.9 7824.63 −8.373 0.000
X5, the amount of paid investment co-financing 0.054 0.089 0.604 0.546
X6, the investment value 0.002 0.027 0.069 0.945
X7, the number of cows 3828.53 343.534 11.14 0.000
X8, the total value of assets 0.041 0.045 0.90 0.367
X9, equity (total assets minus short-term and
long-term liabilities) −0.156 0.049 −3.194 0.002

Arithmetic means of the dependent variable 197,258.8 Standard deviation of dependent change 193,413.6
Sum of squares of residuals 3.240 Standard error of residuals 128,149.3
R-squared determination coefficient 0.580 Corrected R-square 0.561
F(9, 197) 30.251 The p-value for the F-test 0.000
Likelihood logarithm 2723.112 Critical Information Akaike criterion 5466.225
Critical Bayesian Schwarz criterion 5499.552 Critical Hannan–Quinn criterion 5479.702

Source: study based on own research.

Moreover, the value of income from family farms per fulltime employee depended
on: X3, the direct and general economic costs; X4, the number of people employed; and
X9, equity (total assets minus short-term and long-term liabilities), but these variables had
a negative impact. This mean that the increase in these variables caused the decrease in
income from family farm that was calculated per 1 fulltime employee. The fit of the model
was high, where R2 = 0.580 and F = 30.251. The corrected R2 = 0.561 was also quite high,
suggesting the coherence between the analyzed variables.

The regression analysis helped the calculation of the following equation:

Y3 = 145,279 + 0.140X1 − 227.012X2 − 0.158X3 − 65,512.9X4 + 0.054X5 + 0.002X6 + 3828.53X7 − 0.041X8 − 0.156X9

4. Discussion

Poland’s accession to the structures of the European Union, supported by nearly 80%
of the social referendum mandate for European integration, gave enormous hopes for
improving the quality of life of most Poles. A special opportunity was seen for Polish
agriculture, mainly because nearly half of the European Union (EU) budget was allocated to
it. Polish agriculture needed significant expenditure to be able to compete in the European
and world markets, as it was, above all, highly fragmented and largely underinvested [41].
In 2004, the Agency for Restructuring and Modernisation of Agriculture registered over
1.5 million farms. The average area of a farm in Poland was approximately 10 hectares,
and the standard was to have one tractor. The change in this situation was possible
thanks to the financial resources available under the Rural Development Programme (RDP),
where an aid program was prepared for investing farmers, Known as the “modernization
of agricultural holdings”. The Common Agricultural Policy (CAP) also included agri-
environment schemes (AES) which helped to keep the biodiversity on farms [53,54].

The public financial support for the investment activity on farms is simply the funds
available under the above-mentioned aid measure, the “modernization of farms” under
the Rural Development Programme (RDP).

The effectiveness of public support for farms has been confirmed in the case of Slo-
vakia. Research has shown that the creation of producer organizations in Slovakia, to
strengthen the bargaining position of farmers in the supply chain supported by the Ru-
ral Development Programme (RDP), allows members of these organizations to achieve
better economic results, i.e., higher profitability, added value, and increased employment
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and labor productivity compared to holdings that are not members of producer organiza-
tions [55].

Research in Latvia on the impact of investment support on the economic performance
of farms has also shown that, for small- and medium-sized farms, this support facilitates the
creation of additional added value. A different situation was observed for large farms [56].

In the 1990s, rural policies in Lithuania and Latvia had similar goals to those in
Western countries in the 1950s, 1960s, and 1970s, which was increasing and intensifying
production, increasing the scale of agriculture, and reducing production costs to be able to
offer cheap food and increase self-sufficiency. Investment support for farms was conducive
to a constant increase in the area of crops per work unit and was accompanied by an
increase in the use of synthetic plant protection products and mineral fertilizers [57].

5. Conclusions

The main goal and the specific goals of the research have been fully implemented. The
need, or even necessity, of making investments in dairy farms results both from external
factors, such as the constantly growing demand (resulting from the growing number of
people in the world and the increase in the consumption of dairy products per capita),
as well as from internal factors, where agricultural income and the costs of agricultural
activity are reduced and the efficiency and the scale of production are increased.

The H1 hypothesis, assuming that the possibility of obtaining financing for an invest-
ment is a factor that determines its implementation, was positively verified. This was mainly
due to the size of the investments carried out in the research farms, which resulted in:

- An increase in the area of agricultural land in the research farms by 65% in group A,
177% in group B, and 63% in group C;

- An increase in the value of owned machinery and equipment in group A by 98%, in
group B by 263%, in group C by 306%;

- An increase in the value of milk production by 30% in group A, 40% in group B, and
62% in group C;

- An increase in the number of cattle on a farm by 18% in group A, 25% in group B, and
29% in group C.

Moreover, using the Rural Development Programme (RDP) provides direct logical
proof of the necessity to obtain subsidies to carry out the intended investments. Similarly, a
significant number of farmers, when answering the questionnaire, ruled out the possibility
of carrying out investments without receiving external support.

The second research hypothesis, H2, assumed that the investments made in farms
improved their economic situation. This was positively verified. This is evidenced by the
calculated results of agricultural income in the research farms, both in total and per one
hectare of agricultural land on the farm, as well as per one fulltime job on the farm. In
the group A farms, the income from an agricultural holding increased by 66.5% per one
hectare of agricultural land, and by 12.6% per one fulltime job per farm; it increased by 54%
in 2014–2019. In the group B farms, income from a family farm increased by 69.5%, income
from a family farm per one hectare of agricultural land increased by 30%, and income
from a family farm per one fulltime job on a farm increased by 65% in the same period.
The highest increase in the researched income indicators were observed in the farms from
group C. They increased their family farm income by 124.7%, as well as their family farm
income per one hectare of agricultural land by 68.5%, and their family farm income per one
fulltime job on a farm by 102.5% in 2014–2019.

In addition, the multiple regression study performed showed that the income in the
family farm is directly influenced by the increase in the value of fixed assets and obtained
subsidies, which, in fact, is information about the investment made on the farm.

In addition, the Agency for the Restructuring and Modernisation of Agriculture
(ARMA) employees, who, with great care and meticulousness, carried out the process of
verifying the submitted applications for aid, lasting, on average, 9–12 months from the date
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of the submission of the application, to ensure the proper spending of funds from the Rural
Development Programme (RDP) program.

Our research proved the impact of selected factors on income from family farms and
the value of income from family farms per fulltime employee. The most important variables
were: X1, the value of fixed assets and X7, number of cows. Some variables had negative
impacts for example:

The value of income from family farms per fulltime employee depended on: X3, the
direct and general economic costs; X4, the number of people employed; and X9, equity (total
assets minus short-term and long-term liabilities), but these variables had a negative impact.
According to our analysis, the variable X5, the amount of paid investment co-financing,
and the investment, had positive impacts on the family farm income calculated per fulltime
employee. Our results from regression analysis can also be important for farmers because
they confirm the positive impact of investment on the farm. Farmers should invest in farms
and use public financial support to increase the competitiveness of dairy farms.

Our research results from the regression analysis can also be useful for politics, because
they confirm the positive impact of investment. Public support is needed to improve the
economic situation and competitiveness of dairy farms. Bearing in mind the increased
competition and huge demand for milk worldwide, Polish and European Union farms
must invest and increase their scale of production.
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13. Kotarbiński, T. Dzieła Wszystkie. Traktat o Dobrej Robocie (All works. The Good Job Treaty); Ossolineum: Wrocław, Poland, 2000.
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Mazur (Efficiency of farms running rural accountancy FADN in the region of Pomorze and Mazury). Zesz. Nauk. Ostrołęckiego
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Eastern Europe based on evidence from Lithuania, Poland and Slovakia. Ital. J. Anim. Sci. 2018, 17, 755–766. [CrossRef]
29. Kusz, D. Pomoc Publiczna a Proces Modernizacji Rolnictwa (Public Aid and the Process of Agriculture Modernization); Oficyna

Wydawnicza Politechniki Rzeszowskiej: Rzeszów, Poland, 2018.
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