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Abstract. The aim of this article is to identify and assess the degree and conditionings
of the phenomenon of subsidizing farms from the income obtained by farmers from their
non-agricultural economic activity. The empirical material of the article are the results of
the survey conducted in 2011-2012, i.e. the questionnaire interview with 210 farmers, own-
ers of individual farms, additionally engaged in non-agricultural economic activity, from
the area of south-east Poland, i.e. from three voivodships: Swietokrzyskie, Matopolskie
and Podkarpackie. The analysis of the research results shows that the processes associated
with running a farm, which are important from the farmers’ point of view, are supported
financially from the income obtained by them from non-agricultural economic activity, as
evidenced by statistically significant and positive parameters of logistic regression of the
models presented in the article, in almost all the analyzed cases.

Key words: non-agricultural economic activity of farmers, subsidizing a farm, logistic re-
gression

INTRODUCTION

Today, agriculture has ceased to play the major role in the economy and social sphere
of rural areas, although there are still strong links between agriculture and the rural econ-
omy. More and more new forms of non-agricultural economic activity emerge in rural
areas next to agricultural activities. As a result, the level and dynamics of development
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of these areas are no longer determined by agriculture mainly, but they are increasingly

determined by non-agricultural economic activity [Zegar 2000, Wos$ 2002, Hunek 2006,

Rizov 2006, Czudec 2009, Agriculture for Development... 2010].

In the relations between agriculture and rural areas and non-agricultural sectors of the
rural economy the following scenarios are theoretically possible [Czudec 2009]:

+ agriculture as an important segment of rural economy, occupying a permanent place
in the structure of agribusiness, but at the same time generating a negative impact on
rural areas (degradation of natural environment, disappearance of biodiversity, de-
population of villages, etc.);

+ agriculture as an important segment of rural economy, providing both the villagers
and the whole society with public goods by implementing environmental, social and
cultural functions;

+ agriculture supplying rural economy with productive factors, i.e.: resources of labour,
land and capital, used in non-agricultural economic activity and thus contributing to
making the development of rural areas more dynamic;

+ agriculture functioning as a result of implementation by the village of new, non-agri-
cultural functions, so that the villagers not engaged in it and people coming to the
village as tourists create a demand for goods and services supplied by them;

+ agriculture, due to taking over by the rural areas of new, non-agricultural functions,
becomes marginalized and ceases playing an important role in the rural environment.
It should be added that none of the above scenarios ultimately excludes the possibility

of the development of multifunctional agriculture and rural areas, and implementation

of the last four increases the need for taking on new functions by agriculture [Czudec

2009].

From the point of view of multifunctionality of agriculture and rural areas, non-agri-
cultural economic activity of farmers and agricultural population is particularly impor-
tant. In connection with the development of this activity on farms a new non-agricultural
function appears — it means the subordination of the agricultural family and household,
and often also the farm, to a non-agricultural company. At the same time, the relations
between the farm and non-agricultural economic activity can be of two-fold character, i.e.
complementary or competitive.

If non-agricultural activity is of complementary character to agriculture (e.g. agritour-
ism, food processing, agricultural services, etc.), then there is a chance for a harmoni-
ous development of both spheres. Pro-agricultural nature of a non-agricultural enterprise
stimulates and enhances the agricultural function of the farm. It also contributes to good
conditions for development of new functions of agriculture. This can curb the process of
deagrarization of rural economy, manifesting itself, i.a., in disappearance of productive
functions in a large part of farms. Moreover, due to this it becomes possible for the village
to maintain its valuable environmental, social and cultural qualities. It is also possible to
effectively solve the problem of low incomes of agricultural people and enrich the tradi-
tional values of the rural environment in this way.

The course of events and the complex of consequences is quite different if the new
non-agricultural enterprise is not connected with agriculture and is created “next to” the
farm, performing the competitive function towards it. This competition focuses mainly on
the labour factor, bringing in consequence the extensification of agricultural production,
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the reduction or elimination of animal husbandry, followed by fallowing the land and
the change in the function of farm buildings which are used for non-agricultural activity.
As aresult, it usually means permanent abandonment of the hitherto existing model of
running the farm. If this leads to transfer of land to farms with development prospects
(i.e. able to regenerate their production potential), then this is a desirable process from
the point of view of the need for structural changes in agriculture. However, in the op-
posite situation, when land is fallowed, it reinforces the process of deagrarization of vil-
lages, and results in exclusion of high quality lands from agricultural production, which
is a definitely negative effect of these changes.

Thus, starting up and running non-agricultural economic activity by farmers and agri-
cultural population and getting in this way of income from non-agricultural sources may
affect the farm in two ways. Namely, it can stimulate agricultural production, e.g. through
the support with additional financial means or, on the contrary, it may weaken the interest
of farmers in its intensification. This fact is related to the free flow of capital between the
farm and the additional non-agricultural economic activity. This may also lead to a con-
flict of functions performed on the farm. Thus, non-agricultural enterprises of farmers
and agricultural population, depending on their nature, may become both an opportunity
for the development of the farm (agriculture), as well as a threat to this process [Tomczak
1994, Sikorska-Wolak 1995, Ortowska 1998, Makarski 1999, Czudec 2009].

AIM, EMPIRICAL MATERIAL AND RESEARCH METHODS

The aim of this article is to identify and assess the degree and conditioning of the
phenomenon of subsidizing the farm from the income obtained by farmers from their
non-agricultural economic activity.

The empirical material of the article are the results of surveys conducted in 2011-2012
(i.e. the questionnaire interview with 210 farmers, owners of individual farms addition-
ally engaged in non-agricultural economic activity). Surveys were of partial-representa-
tive research character (purposive-random sampling). The unit of the sample were indi-
vidual farms with non-agricultural economic activity, from the area of south-east Poland,
i.e. from three voivodships: Swictokrzyskie, Matopolskie and Podkarpackie'. The area
for research was selected based on the division of Poland into agricultural regions by
W. Michna [1998, 1999]. It includes megaregion I, subregion b, i.e. the region of the
overpopulated village and fragmented agricultural structure of farming. Such a spatial
scope of the research was of purposive character as it was hypothetically assumed that
multifunctional development of village and agriculture is necessary and desirable in the
area of agriculture with fragmented structure of farms with a particular role of farmers’
non-agricultural economic activity.

Farm management involves many different aspects, and each of them is associated
with incurring some costs. The conducted research confirmed the occurrence of the

' The survey was conducted within the realization of the habilitation research project N N114
191240, financed by Narodowe Centrum Nauki w Krakowie (National Centre of Science in Kra-
kow), under supervision of dr Dariusz Zajac.
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phenomenon of subsidizing the farm from the income obtained by farmers in non-agri-
cultural activity, and the expenditures are related to: purchase of land, charges for hired
labour, purchase of fixed and current means of production, enlarging population of
livestock animals, fees for production services provided by external entities, payment
of taxes and repayments of loans taken out for the needs of the farm. In this connec-
tion the above expenditures may or may not have occurred, the variables describing
them are of dichotomous character. Against the background of these variables there
were examined, in turn, age and education of the farmer, the number of people in the
farming family, resources and quality of land used for agriculture, the nature of agri-
cultural production and the rate of its marketability and the share of the farm and non-
agricultural economic activity in the structure of the agricultural family’s livelihoods.
For this purpose, logistic regression was used [Mach 2010] which allowed determining
the degree of probability of financial support of the farm from the income obtained by
farmers from non-agricultural activity, taking into account the circumstances of this
phenomenon.
The equation of logistic regression model can be expressed as [Stanisz 2006]:

a0+iai:c,
e i=1
PY =1]|x,%,.,X) =

where: x; — independent variables;
a; — regression coefficients (i =0, 1, ..., k).

Structural parameters of the model were estimated by quasi-Newton method for maxi-
mum likelihood estimation. The regression coefficients in this model allow determining
the odds ratio with respect to the variable at which it is in the equation, i.e. the so-called
exposed variable, assuming that the other independent variables will not change, acting
as control variables.

The so-called odds ratio for the unit change refers to the situation where the value of
the independent variable x; will increase by one unit. It expresses the odds ratio of occur-
rence of the event described by the dependent variable before and after the increase in the
size of the independent variable by the unit, and it is described by the expression e“.

To the model there were accepted independent variables where the parameters q;
proved to be statistically significant. The null hypothesis assuming that these parameters
are equal to zero, was verified with the use of the statistics of Student’s t-test. It was
rejected when ¢ > ¢,, ., where n — k is the number of degrees of freedom of changes,
n — the number of observations and k — the number of parameters being estimated in the
equation.

In order to evaluate the matching of the model there were used the so-called logarithm
of likelihood and McFadden’s ratio. The logarithm of likelihood is calculated as the —2log
difference from the likelihood function of the obtained model and the —2log from the
likelihood function of the model containing only the intercept. The statistics designated
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in that way, with distribution close to y?, is used to verify the null hypothesis that all the
parameters of the model in the population are equal to zero. In turn, the so-called McFad-
den’s pseudo R? coefficient is determined by the formula:

R _q lan

McFadden - ln L
0

where L, and L, are respectively the value of the likelihood function of the obtained mo-
del and the model containing only the intercept. The value of this ratio, indicating how
more suited to the empirical data is the model adopted for the analysis in relation to the
model, in which the explanatory variable is the constant only, is in the range 0—1, and its
size decreases with the increase in number of observations.

RESULTS

The analysis of research results will start by the assessment of the phenomenon of
subsidizing the purchase of land from the income obtained by farmers from non-agricul-
tural activity. It should be assumed that land, as the primary factor of production in agri-
culture, is of particular importance. It turns out that the use of funds obtained from non-
agricultural activity for increasing the resources of land occurred in two cases. It grew in
the statistically proven manner with the improvement of the quality of land on the farm
expressed by the soil valuation indicator and with the increase in the share of the income
from the farm in the structure of livelihoods of the agricultural family. With the improve-
ment of the quality of land by one point of the soil valuation indicator there increased by
an average of more than five times the chance for financing the purchase of land from
the income obtained from non-agricultural activity, and this chance increased 1.05 times
with the increase of 1% of the share of the income from the farm in the structure of the
livelihoods of the family (Table 1). Thus, in subsidizing of this expense to the farm from
non-agricultural sources more interested are the farmers owning better quality land used
agriculturally and obtaining higher incomes from agriculture. It should be added that the
size of the test probability p for the statistics y* was equal to 0.0001, and McFadden’s ratio
took the value of 0.2 proving a good matching of discussed model.

Table 1. Characteristics of the conditions of subsidizing the purchase of land from the income
obtained by farmers from non-agricultural activity

Share of income from farm

Specification Soil valuation indicator in structure of livelihood
of family

Regression coefficients 1.68° 0.05*

Test probability p for statistics of test ¢ 0.02 0.03

Odds ratio for unit change 5.34 1.05

* — significance at probability p = 0.05.

Source:  The authors’ elaboration on the basis of the survey on farms (questionnaire interview with farmers).
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In turn, subsidizing hired labour charge from the income obtained by farmers from
non-agricultural activity proved to be positively associated with the area of the farm and
with the share of income from this activity in the structure of livelihoods of the family. In
the first case, the increase of the variable by 1 ha of farmland caused a 1.13-fold increase,
and in the second case the increase of the variable by 1% caused a 1.12-fold increase
in the chance for subsidizing hired labour charge from the income obtained from non-
-agricultural activity. In contrast, this relation shaped differently as to the age of the farm-
er as with the increase in age by one year, the chance for subsidizing hired labour charge
from the income obtained from non-agricultural activity decreased to 0.78 of its size for
the farmer younger by one year (Table 2). Thus, in subsidizing this expense to the farm
from non-agricultural sources more interested are younger farmers, from farms larger in
area and obtaining a higher income from non-agricultural economic activity. It should be
added that the size of the test probability p for the statistics y* was equal to 0.00001, and
McFadden’s ratio took the value of 0.47, proving a good matching of this model.

Table 2. Characteristics of the conditions of subsidizing hired labour charge from the income
obtained by farmers from non-agricultural activity

Share of incomes from

. . Farm’s non-agricultural activity Farmer’s
Specification . a7,
area in the structure of family’s are
livelihoods
Regression coefficient 0.12* 0.11° -0.25°
Test probability p for statistics of test ¢ 0.01 0.009 0.012
Odds ratio for unit change 1.13 1.12 0.78

* — significance at probability p = 0.05, ® — significance at probability p = 0.01.

Source:  The authors’ elaboration on the basis of the survey on farms (questionnaire interview with farmers).

The data contained in Table 3 show that to the improvement of land quality by one
point of soil valuation indicator there corresponds, on average, more than four times
greater chance for subsidizing repayment of loans, taken for the needs of farm, from the
income obtained by farmers from non-agricultural activity, while it increases 1.05 times
with the increase by one percent of the share of income from the farm in the structure
of livelihoods of the agricultural family. Therefore, it should be concluded that in sub-
sidizing this expense to the farm from non-agricultural sources more interested are the
farmers owning better quality land used agriculturally and obtaining higher incomes
from agriculture. For this model the size of test probability p for the test statistics x>
was equal to 0.0002, and McFadden’s ratio took the size of 0.18, therefore it meets the
criteria for a good matching with the empirical data.

In the case of subsidizing the charge for production services rendered by third par-
ties on the farm from the income obtained by farmers from non-agricultural activity, it
turns out that it is statistically significantly associated only with the share of the income
from the farm in the structure of livelihoods of the family. To the increase in the share
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Table 3. Characteristics of conditionings of subsidizing repayment of loans, taken for the
needs of the farm, from the income obtained by farmers from non-agricultural
economic activity

Share of incomes from

Specification Soil valuation indicator farm in the structure of
family’s livelihoods

Regression coefficient 1.48° 0.05*

Test probability p for statistics of test ¢ 0.03 0.03

Odds ratio for unit change 4.39 1.05

* — significance at probability p = 0.05.
Source:  The authors’ elaboration on the basis of the survey on farms (questionnaire interview with farmers).

of this income by 1% there corresponds 0.96 of the chance for subsidizing this expendi-
ture. From this fact it appears that farms of a higher share of income from the farm in
the structure of livelihoods of the family are more self-sufficient in this regard. Thus, in
subsidizing this expense to the farm from non-agricultural sources more interested are
the farmers obtaining lower incomes from agriculture and higher incomes from non-
-agricultural activity. Logistic regression coefficient of the model describing this rela-
tion took the value —0.04, the test probability p of the test statistics 7 0.04, of the statistics
x* 0.0002, while McFadden’s ratio was equal to 0.1.

Among the expenses on farm management, included in the research, there are still
two which turned out to be statistically significantly associated with subsidizing from
the income obtained by farmers from non-agricultural activity. They are: the purchase
of fixed assets and payment of taxes. In both cases, subsidizing them is in a positive
manner dependent on the share of the income from non-agricultural activity in the
structure of livelihoods of the family (Table 4).

For the increase by 1% in the share of the income from non-agricultural activity in
the structure of livelihoods of the family, the chance for subsidizing the purchase of
fixed assets increases 1.035 times, and for subsidizing payment of taxes 1.05 times.
Odds ratios do not actually take large values in these cases, but it should be noted that
they refer to one-percent increases in the share of the income from non-agricultural
activity, and further more they indicate that with their increasing sizes the farmers
subsidize from this source both the purchase of fixed assets as well as payment of taxes
related to the farm (Table 4). Therefore, it should be concluded that in subsidizing these
expenses more interested are the farmers obtaining a higher income from their non-
-agricultural economic activity. For the model in which the dependent variable was the
purchase of fixed assets, the size of the test probability p for the statistics y* was equal
to 0.01, and McFadden’s ratio took the size of 0.05. In the model with the dependent
variable describing payment of taxes, the size of the test probability p for the statistics
x*was also equal to 0.01, and McFadden’s ratio took the size of 0.05. Thus, in both cases
the model meets the criteria for a good matching with the empirical data, although the
relations between the variables analyzed were not as clear as before.
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Table 4. Characteristics of conditionings of subsidizing the purchase of fixed assets and pay-
ment of taxes related to the farm from the income obtained by farmers from non-agri-
cultural economic activities according to their share in the structure of livelihoods of

the family
Specification Purchase of fixed assets Payment of taxes
Regression coefficients 0.03* 0.02*
Test probability p for statistics of test ¢ 0.004 0.03
Odds ratio for unit change 1.035 1.05
Test probability p for statistics of test y° 0.01 0.01
McFadden’s ratio R? 0.08 0.05

* — significance at probability p = 0.01.

Source:  The authors’ elaboration on the basis of the survey on farms (questionnaire interview with farmers).

Other variables included in the research, i.e. expenses on purchase of current means
of production and associated with increase in livestock population, showed no statisti-
cally significant relations with subsidizing them from the income obtained by farm-
ers from non-agricultural activity. It should also be noted that this subsidizing did not
appear related, in any of the examined cases, to the farmer’s education, the number
of persons in the agricultural family, or to the type of agricultural production and its
marketability.

CONCLUSIONS

The analysis of research results shows that the processes, which are important from
the point of view of farmers, associated with running a farm, are supported financially
from the income obtained by them from non-agricultural economic activity. This is evi-
denced by statistically significant and positive parameters of logistic regression of the
presented models in almost all analyzed cases. The article shows, among other things,
the presence of only positive and statistically significant relations between the share of
income from non-agricultural activity of farmers in the structure of livelihoods of their
families and subsidizing from this source the expenses incurred on the farm related to
charges for hired labour, purchase of fixed means of production and payment of taxes. All
this may mean that these two spheres of economic activity of farmers, i.e. agricultural and
non-agricultural, are interrelated, and often the functioning and development of the farm
to a large extent depend on the possibility to subsidize it from non-agricultural sources.
Finally, it should be concluded that the logistic regression model used in the article can be
a useful tool for the analysis of economic and organizational dependencies occurring on
farms with non-agricultural economic activity.
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ZNACZENIE POZAROLNICZEJ DZIALALNOSCI GOSPODARCZEJ
ROLNIKOW W PROCESIE MODERNIZACJI GOSPODARSTW ROLNYCH

Streszczenie. Celem artykutu jest identyfikacja oraz ocena stopnia i uwarunkowan zja-
wiska dofinansowania gospodarstwa rolnego z dochodéw uzyskiwanych przez rolnikéw
z prowadzonej przez nich pozarolniczej dziatalnos$ci gospodarczej. Materiat empiryczny
artykulu stanowig wyniki badan ankietowych przeprowadzonych w latach 2011-2012,
tj. wywiad z kwestionariuszem wsrod 210 rolnikéw, czyli wilascicieli indywidualnych
gospodarstw rolnych prowadzacych dodatkowo pozarolniczg dziatalno$¢ gospodarcza,
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z terenu potudniowo-wschodniej Polski, tj. z trzech wojewodztw: swigtokrzyskiego, mato-
polskiego i podkarpackiego. Analiza wynikow badan wykazata, ze wazne z punktu widzenia
rolnikoéw procesy zwiazane z prowadzeniem gospodarstwa rolnego sa wspierane finansowo
z dochodéw uzyskiwanych przez nich z pozarolniczej dziatalnosci gospodarczej, o czym
$wiadcza statystycznie istotne 1 dodatnie parametry regresji logistycznej przedstawionych
w artykule modeli w prawie wszystkich analizowanych przypadkach.

Stowa kluczowe: pozarolnicza dziatalno$¢ gospodarcza rolnikoéw, dofinansowanie gospo-
darstwa rolnego, regresja logistyczna
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