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Evolution of agrarian systems in countries with fragmented agricultural area structure leads to a decrease in the number of farms and
an increase in the area and effectiveness of entities developing their activity. It is necessary to find out the causes of disagrarization - a
process that is manifested at the macroeconomic level in reduced significance of agriculture in the national economy, among other
things, and reduced importance of agricultural incomes in the economy of the countryside and a part of farms at the microeconomic
level - in order to effectively impact ongoing changes that often affect the whole regions. The paper is an attempt to identify the factors
determining the intensity of the process of the production and economic disagrarization of farms in Lesser Poland Voivodeship.
Calculation procedures performed using the zero unitarization method and Data Mining tools enabled assessment of the intensity of
the phenomenon analysed in the different territorial units (gminas), and identification of factors that have the biggest impact on its
intensity. Using the process of modelling by the C&RT method it has been found out that the characteristics that describe the agrarian
structure historically, i.e. intensity of the organisation of agriculture, fragmentation of the agrarian structure, had a big impact on
differentiation of gminas in terms of the intensity of disagrarization. High intensity of the organisation of agriculture combined with
good environmental conditions is conducive to the retention of production functions of agriculture in a given area. With low intensity
of the organisation of agriculture and very large fragmentation of the agrarian structure, the intensity of disagrarization was very often
determined by characteristics typical of periurban areas or tourist attractions, i.e. increase in population density and increase in the
number of residential buildings. Urban development of a given territorial unit stimulated processes of exiting agriculture.

Keywords: C&RT, disagrarization, farm, urbanised areas
INTRODUCTION

With the economic development of regions and countries, the importance of the different sectors and branches of
the economy is changing. At the same time, the significance and functions fulfilled by agriculture and agricultural
production are becoming redefined. Food production, though it may seem an activity without an alternative, is
increasingly taking place outside agriculture. Farms in Poland have been largely transformed from food producers into
producers of raw materials of agricultural origin, with non-production functions (social, environmental) already
dominating in a part of them. What is increasingly pointed out is disagrarization of the countryside, or even disagrarization
of entities that function as farms in legal terms, e.g. through payment of agricultural tax or benefiting from area payments.
The current processes of disagrarization are manifested in a decreased importance of agriculture in the economy of
individual families, towns and the country.

RESEARCH METHODS

The aim of the paper has been to assess the intensity of the process of production-related and economic
phenomenon. Production-related and economic disagrarization should be understood as reduction of the scale, or
abandonment, of agricultural activity and related limitation of the significance of agricultural income in the incomes of
households of agricultural landowners.

The intensity of disagrarization of farms in gminas of Lesser Poland voivodeship has been assessed using a
synthetic indicator built on the basis of three standardised characteristics:

— intensity of the organisation of agriculture 102010,
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— percentage of households with a landowner that derive income from agricultural activity (%),
— share of farmland maintained in a good agricultural condition in the area of farms' agricultural land (%).
All the three variables were explanatory variables showing negative correlation with the response variable, i.e.
their high value indicated low intensity of disagrarization, which made it possible to use one unitarization formula in the
calculation process (1):

max x; — X;

_ ; @)
max x; —min x;

where: : ‘

Xij - value of explanatory variable X;in object O;

max X;j - maximum value of explanatory variable in the examined population of objects

min X; - minimum value of explanatory variable in the examined population of objects

Zj; - standardised value of explanatory variable X;

ij

Synthetic assessment of the level of disagrarization for a given gmina was an arithmetical mean of standardised
variables. Lesser Poland voivodeship was selected as the area to be covered by the research due to, among other things,
the relatively high population density of this area, which places it among regions that are most urbanised and characterised
by high changeability of environmental and economic conditions of carrying out agricultural production.

For identification of the most important determinants of the intensity of the process of production-related and
economic disagrarization of farms, the C&RT method (software Statistical) has been used, and the quality control of the
results obtained has been conducted using v-fold cross validation (v=10) (Sroka, Dacko 2010). CART is a binary decision
tree algorithm capable of processing continuous or categorical predictor or target variables. It works recursively: data is
partitioned into two subsets to make the records in each subset more homogeneous than in the previous subset; the two
subsets are then split again until the homogeneity criterion or some other stopping criteria is satisfied (Breiman et al.,
1984, Delen et al., 2013). The classification process starts at the root node (which encompasses the entire dataset) and
ends at the terminal nodes. In choosing the best splitter, the program seeks to maximize the average ‘‘purity’’ of the two
child nodes (Speybroeck et al., 2004). The traditional recursive partitioning approaches of CART use empirical entropy-
based measures, such as the Gini gain or the information gain, as split selection criteria (Strobl et al., 2007). A detailed
description of the method used can be found, among other things, in the study by Debska and Guzowska-Swider (2011).

Due to the fact that the dependent variable (DezAgr) was quantitative in character and was described on a ratio scale,
it was converted into a qualitative variable described on an ordinal scale. For that purpose, a quartile division was used:

— gminas with low intensity of disagrarization (quartile 1),

— gminas with moderate intensity of disagrarization (quartiles Il and I11),

— gminas with very high intensity of disagrarization (quartile 1V).

The set of explanatory values was created based on the resources of mass statistics (BDL GUS) and data from
the Agency for Agriculture Restructuring and Modernisation. It included indicators the quantification of which was
possible in all the gminas examined?.

The location theory and processes occurring in rural areas

The quality and organisation of agricultural production space and its location relative to supply and sales points
have a significant impact on the character of the activity conducted and economic benefits derived from it. These issues have
been often described in academic literature over almost two centuries by Ricardo (1817), von Thilnen (1826), George (1879),
Jonasson (1925) and Sinclair (1967), among others. Modern-day observations of the distribution of agricultural production
do not clearly show regularities in this area. Localisation, social, economic and environmental factors overlap, making
research more difficult (Wojewodzic 2017). The scale and character of agricultural activity, and often also the reduction or
abandonment of production, are determined by the possibility of realisation of various types of rents, which are very often
combined. Such rents may have various sources, such as the quality of land (differential rent I), possibility of production
intensification (differential rent 1), location relative to markets (differential rent I111), quality of the environment (differential
rent 1V). Apart from those mentioned above, other economic rents may also be realised, including settlement, construction,
planning rents (Marks-Bielska 2010). Due to the increasing importance of public transfers for the activity of private entities,
institutional rents are actively sought (Tullock 1967, Czyzewki 2013). Institutional rents include a landowner's special
benefits resulting from the use of an agricultural land (e.g. area payments) and from the fact of having a farmer's status
(payment of lower contributions to mandatory social insurance, tax reliefs and exemptions) (Wojewodzic 2017).

A rent that significantly reduces the processes of land concentration in areas with a fragmented agrarian structure,
often leading to a set-aside of a part of lots, is a capital rent, which arises, among other things, from increasing land prices.
Landowners in suburban zones or in the vicinity of industrial zones very unwillingly decide to sell their assets, expecting
a further increase in prices and realisation of a higher capital rent in the future (Ciaian and Kancs 2012, Musial and
Wojewodzic 2014). Realisation of land-related rents has an important impact both on the pace and scope of the processes
of agrarian structure reorganisation and the intensity of the process of disagrarization.

1 STATISTICA®, data analysis software system, version 12. StatSoft, Inc. 2014.
2 The description of selected indicators will be presented further in the paper (Table 1).
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RESEARCH FINDINGS

Lesser Poland voivodeship is an area with a very large differentiation of economic and environmental conditions, including
topography. Cracow remains an important supra-regional economic centre, while Tarnéw and Nowy Sacz are dynamically developing
economic centres. Economic processes in this territory are also largely affected by the vicinity of Silesian agglomeration, which is
particularly visible in the western part of the voivodeship. Due to high average population density (around 224 person/km?), almost
twice as high as for the whole country (123 person/km?), these areas are among the most urbanised ones, and if we add their huge
economic potential and agrarian fragmentation, they are among those at the highest risk of countryside disagrarization. The relatively
large share of land that is in a poor agricultural condition in the area of farms, which ranges from 0.8% to 61.7% in different gminas,
and low intensity of agriculture organisation, which in 91.2% of gminas should be regarded as extensive or not very intensive®, among
other things, indicate intensified processes of disagrarization. As the research has shown, gminas with low intensity of the process of
the production-related and economic disagrarization of farms were mainly located in the northern part of the voivodeship (Proszowice
powiat, Miechow powiat and Dabrowa powiat). The territorial units with the largest intensity of the phenomenon under examination
were located in the southern, south-western and western parts of the region, mainly in Sucha, Olkusz, Myslenice and Nowy Sacz
powiats. For the identification of the main determinants of the observed differentiation, the method of classification trees was used with
a set of quantifiable characteristics describing the agrarian structure of the area examined, location of the different gminas relative to
economic centres and selected parameters of the economic development (Tab. 1).

Table 1. Characteristics of predictors applied in the modelling process

. Importance from
Symbol Variation .
Name in the tree diagram range ® the perspective of
9 g CART results
Selected parameters of agrarian structure in historical period (2002)
. . farms from 1 to 5 ha of 345
0,
Percentage of farms with area <5 ha of agricultural landz2o02 (%) agricultural land ‘02 98.8 0.92
Number of farms with area > 15 ha per 1000 ha of agricultural farms over 15 ha of 0.0 050
landzo02 (in units) agricultural land ‘02 11.4 '
Number of tractors per 1000 ha of agricultural landzoo2 (in units) number of tractors ‘02 22'705 0.40
Intensity of the organization of agriculture 10 2002 (in points) lo '02 34696%1 1.00
Selected parameters of agrarian structure in dynamic terms 2005-2013
Change of area covered by area subsidies in 2005-2013 (%) change of fﬁa JPO05- ;16 g? 0.62
Change in the number of beneficiaries of area payments in 2005- S e -46.7
2013 (%) beneficiaries JPO '05-'13 20 1.00
Location
Distance from Cracow (km) km to Krakow 11401 0.20
Economic distance from Cracow - speed of car (minutes) time to Krakow 12608 0.24
Direct access to national road or expressway national roads 10 -;ec')s 0.26
L\)IEIgthFhOOd with a city with a population of over 50 thousand City>50 000 10_—);160S 011
0-no
Location of the municipality in the metropolitan area Cracow ? metropolitan area | zone 0.10
Il zone
Evaluation of valorisation of agricultural production space WRPP 31 066
(points) 102 '
Selected parameters of economic development

Change in the number of residential buildings in 2008-2013 (%) residential .ti%"dmgs 08- 2291;1 0.34
Average number of unemployed persons in the years 2003-2013 e 32.1
per 1000 people in working age unemployed '03-13 159.2 0.28
Total migration balance 2005-2013 (per 1000 inhabitants) migration '05-'13 2}’6706 0.40
Change in population density in 2003-2013 (persons /km?) residential .tilé”dmgs 08- 3;3; 0.46
Change in the number of economic entities per 1000 people in e -26.6
working age in 2005-2013 (in units) unemployed '03-13 59.3 0.39

3 for quantitative variables the minimum and maximum value is given; ® qualitative variables to be evaluated.
Source: own elaboration.

% In the assessment of the intensity of the organisation, the scale proposed by Kopeé [1978] was used: extensive agriculture (< 200 points), not very
intensive (200250 points).
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The research has shown that the factors with the biggest impact on the intensity of disagrarization in 2010 mainly
included the historical characteristics of the agrarian structure (the year 2002), i.e. intensity of the organisation of agriculture,
fragmentation of agrarian structure and changes in the number of beneficiaries of area payments that to some extent resulted
from the first two. Among the localisation factors, a very important role was played by valorisation of agricultural production
space (WRPP). Of much less significance than originally expected, were parameters describing the location relative to
regional economic centres, which are very important in the concepts of regional development (see Satota 2013).

The historical intensity of agricultural economy turned out to be the first and most important criterion
differentiating gminas in terms of the intensity of the production-related and economic disagrarization of farms (fig. 1).
A low scale of the phenomenon under examination was mainly observed in units with high score in the intensity of
agriculture organisation (10>225.3 points) and low intensity of processes of farm liquidation (fewer than 13.3% of farms
resigned from area payments).

D=1 N=182
moderate
1 ’_‘ 1
Io '02
<= 2253 pkt. >225,3 pkt.
D=2 N=125 D=3 N=57]
moderate low
ﬂ 1 ﬂ —
farms from 1 to 5 ha of agricultural land ‘02 beneficiaries JPO '05-'13
—_—
<=955% >955% <=-133% >-133%
D=4 N=90 D=5 N=35 [D=14 N=14  [D=15 N=43)
moderate very hight moderate low
[ =[] [
beneficiaries JPO '05-'13 farms over 15 ha of agricultural land ‘02
<=-26,1% >-26,1% <=1,9 szt. >1,9szt.
D=6 N=1§ D=7 N=74 D=10  N=22 D=11  N=13
very hight moderate very hight very hight
! ﬂ ﬂ mill H
residential buildings '08-'13 population density '03-'13
<=6,9 % >6,9% <= 4,1 os/km? > 4,1 os/km?
D=8 ~ N=9 [D=9 N=7] D=12 N=12 [D=13  N=10 —low
very hight moderate moderate very hight oderate
H ﬂ ﬂ —very hight
= [ —

Source: own elaboration.
Figure 1. Interactive C&RT classification tree for variable: intensity of productive and economic disagrarization of farms

The research has shown that territorial units that are most at risk of disagrarization are those where the relatively
low intensity of agricultural organisation is accompanied by:
— avery large fragmentation of the agrarian structure (the share of small farms in the area structure is bigger than 95.5%)
together with an increase in population density (growth by more than 4,1 person/km?),
— numerous cases of liquidation of farms (change in the number of SAPS beneficiaries in the period under analysis
>26.1%) and a rapid growth of the number of residential buildings.
In both cases, it is worth stressing the importance of the factors indicating urbanisation pressure, which accompany
a flawed agrarian structure.

SUMMARY AND CONCLUSIONS

The calculation procedures carried out based on the research have shown a relatively low intensity of the
production-related and economic disagrarization in gminas located in the northern part of Lesser Poland Voivodeship and
a very high one in gminas situated in the southern and western part. Using the process of modelling by the C&RT method,
it has been found out that the differentiation of gminas in terms of the intensity of disagrarization was greatly affected by
the characteristics that describe the agrarian structure historically, and in the case of a large fragmentation of the agrarian
structure - also by the urbanisation pressure. High intensity of the organisation of agriculture, combined with good
environmental conditions, facilitate the retention of the production functions of agriculture in a given area. With a low
intensity of the organisation of agriculture and very large fragmentation of the agrarian structure, the intensity of
disagrarization was often determined by characteristics typical of periurban areas or tourist attractions, i.e. increase in
population density and increase in the number of residential buildings.
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