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Abstract
The article substantiates the need for analysis of the mutual influence of agricultural production and spatial
organization of the territory when planning economic activity. By means of correlation and regression analysis, the
factors of spatial organization of the territory that have the strongest influence on the economic efficiency of
agricultural production are selected, using agrarian enterprises in the Kyiv region of Ukraine as an example. As an
performance indicator of the economic efficiency of agrarian enterprises, the volume of gross agricultural output (in
constant prices of 2010) is proposed. For the analysis of factor signs, the following indicators were used: coefficient
of ecological stability of the territory; slope coefficient; land use size; level of agricultural cultivation of the territory.
As a result, economic and mathematical dependences of changes in gross agricultural output from the above factors
are obtained. For a more detailed analysis of the influence of significant factors on the indicator of economic
efficiency, a linear multiple regression model was constructed. The proposed equations for the dependence of
indicators of economic efficiency and spatial organization of the territory make it possible to adjust environmental
and economic indicators in the process of spatial planning of agrarian enterprises. In order to identify the dependence
of the spatial parameters of the organization of the territory of agrarian enterprises and the effectiveness of their
functioning, we have grouped the farms of the studied region according to the size and level of ecological stability of
the territory.
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INTRODUCTION
The current state of agriculture in Ukraine is
characterized by an increase in anthropogenic
pressure on the environment, accompanied by
disturbances in the ecological and economic
balance and a decrease in the efficiency of
agrarian production as a whole. These trends
are largely a consequence of the development
of the agricultural sector without taking into
account
the
negative
environmental
consequences in recent years under the
influence of market reforms during modern
land and agricultural reforms. In this regard,
the problem of increasing the efficiency of
agricultural production through its greening,
starting with the organization of the rational

use of natural resources as fixed assets, is of
particular relevance. The final result of
agricultural production depends on many
natural factors, one of the most important is the
spatial nature of agroecosystems, which
characterizes the environment and conditions
of agricultural production, and also plays a
decisive role in the development of rural areas.
At the same time, an unbalanced land use
structure and ecological imbalance of the land
fund significantly worsen the efficiency of land
use and protection, the natural ability of soil
cover to self-repair, and lead to depletion of the
species diversity of the flora and fauna of
landscapes.
However, one can single out the positive
influence of individual spatial factors on the
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efficiency of agricultural production, in
particular, an increase in the level of plowing
(that is, a change in the landscape structure)
increases the area of arable land, and hence the
increase in gross output per unit of agricultural
land.
A distinctive feature of the spatial organization
of the territory of agrarian enterprises is the
achievement of an optimal ratio between arable
land, meadows, forests and water areas, an
increase in the diversity of crops on the land
area, the introduction of adaptive crop rotation
and their differentiated placement [5; 6; 8].
In recent years, in scientific circles more and
more attention has been paid to the study of the
organization of the territory of agricultural
enterprises on an agrolandscape basis, since
agrolandscapes, as the only component of
nature, work on agricultural lands. The
agrolandscape approach aims to develop
mechanisms for the formation of sustainable
agrolandscapes by adverse natural phenomena
and anthropogenic stress, as well as resourcesaving technological approaches to the
processing of crops. At the same time, the
greatest efficiency in applying this approach
can be achieved if it is implemented within the
framework of an integrated scientifically based
system of agricultural nature management,
which allows optimizing the set of
environmental elements of the territorial
structure of agrolandscapes and economic
conditions of agricultural production [2, 4].
Therefore, in modern economic conditions,
balanced agricultural production is difficult to
imagine without environmental and economic
justification and rational spatial organization of
land use.
In particular, Dissart J. and Vollet D. in their
work [2, p. 568] investigated the influence of a
number of agrolandscape factors of land use
organization on the efficiency of agricultural
activities. The representative of the
agroecological direction of economic research
Harashchenko T. [3] systematized the spatial
factors of agricultural production and analyzed
their influence on the formation of land use.
However, despite the rather comprehensive
study of these problems, the structural
formation of land use and the organization of
the territory of agrarian enterprises remain
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controversial. In this aspect, conclusions from
Hutsuliak H. and Hutsuliak Yu. are
“noteworthy that increasing the economic
efficiency of any agrarian enterprise is
impossible without solving ecological and
landscape problems” [4, p. 18].
In general, the spatial organization of the
territory is aimed at improving the quality of
land use, which is manifested in their balance,
the formation of a stable and balanced state
within the agroecosystems of agrarian
enterprises. However, under the current market
conditions of management, the primary goal of
the functioning of any enterprise is to obtain
the maximum amount of profit. Therefore,
there is a need to identify the influence of the
spatial organization of the territory on the
efficiency of managing agrarian enterprises.
MATERIALS AND METHODS
One of the most difficult tasks in the process of
organizing the territory is to determine the
necessary environmental measures that should
be applied to improve the general ecological
condition of agrolandscapes and ensure the
stability of agricultural land. The existing
indicators for determining the stability of the
territory, in our opinion, do not give a complete
picture of the implementation of these
measures, but generally evaluate this or that
environmental aspect. Given this, we propose
to calculate indicators characterizing the
potential possibilities of the effectiveness of
agrolandscapes, taking into account the
environmental
conditions
and
the
anthropogenic potential of the territory.
To assess the influence of spatial factors on the
economic efficiency of agrarian enterprises,
we propose to establish the relationship
between spatial and economic indicators by
evaluating various calculated and statistical
data. It is recommended that economic and
mathematical methods of analysis be used to
identify the relationship between factor and
resulting indicators, in particular, correlation
and regression analysis [14, p. 127]. This
analysis provides the identification of the main
factors of dependence, reflecting a quantitative
assessment of the degree of connection
between the factors.
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Studies were conducted on statistical indicators
of agrarian enterprises in the Kyiv region of
Ukraine and the calculated values [13]. Among
the spatial parameters during the evaluation,
the following indicators were considered [1, 6,
7, 10]: coefficient of ecological stability of the
territory; slope coefficient; land use size; level
of agricultural cultivation of the territory.
These indicators, in our opinion, reflect the
general spatial characteristics of land use by
enterprises. The gross agricultural output per
100 ha of agricultural land was selected as the
resulting indicator, which, in our opinion, most
characterizes the efficiency of agrarian
production.
Using correlation and regression analysis, we
established a relationship between indicators
characterizing the factors of spatial
organization of the territory and the volume of
gross agricultural output per 100 hectares of

agricultural land, which are described by the
linear equation:
у = ах + b,

(1)

у - the volume of gross agricultural output per
100 hectares of agricultural land;
х - the factors of spatial organization of the
territory;
а, b - constant coefficients of a linear equation.
RESULTS AND DISCUSSIONS
Indicators of mathematical dependencies of
changes in gross agricultural output from the
studied spatial factors, namely, correlation and
determination
coefficients,
constant
coefficients of the linear equation (a, b) are
shown in Table 1.

Table 1. The values of regression coefficients of the influence of factors of spatial organization of the territory on the
gross agricultural output in agrarian enterprises of the Kyiv region, 2008-2018
Index

Constant coefficients of the
linear equation

Correlation
coefficient

a
b
Coefficient of ecological stability of the
-942.6
748.58
-0.75
territory
Slope coefficient
-213.11
592.46
-0.81
Land use size
0.368
73.6
0.83
Level of agricultural cultivation of the
8.817
-306.0
0.84
territory
Source: formed by the author according to The Main Department of Statistics in Kyiv region.

The closest relationship for analyzed factors is
observed between volume of gross agricultural
output and level of agricultural cultivation of
the territory. According to linear regression,
the Pearson correlation coefficient (0.84)
shows strong and direct relationship between
them. The determination coefficient (0.71)
indicates that 71% of cases of all changes in
volumes of gross agricultural output are due to
changes in level of agricultural cultivation of
the territory, that is, the selection accuracy in
the regression equation is sufficient. Linear
regression demonstrates (with a 71%
probability) that an increase in level of
agricultural cultivation of the territory per 1%
corresponds to an increase in gross agricultural
output by 8.817 thousand UAH per 100
hectares of agricultural land.

Determination
coefficient
0.56
0.66
0.69
0.71

The close relationship between the indicators
of development of the territory and the volume
of gross agricultural output is explained by the
extensiveness of agricultural production due to
an increase in arable land and as a result of
increased crop yields. Indeed, as a result of the
increase in arable land and sown areas, the
efficiency of agricultural activity increases,
however, domestic and foreign practice shows
[5, 10, 15] that extensive production not only
leads to excessive depletion of soils and loss of
their fertility, but also leads to a decrease in
productivity or even loss in the future.
For a more detailed analysis of the influence of
these factors (with the exception of less
influential ones) on the gross agricultural
output, a linear multiple regression model was
constructed. The results showed the existence
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of a close relationship between factor and
effective traits (correlation coefficient R =
0.83). The resulting regression equation has the
form:
y = 141.9 – 106.2x1 + 0.192x2 + 2.89x3,

(2)

y - volume of gross agricultural output per 100
hectares of agricultural land;
х1 - slope coefficient;
х2 - land use size;
х3 - level of agricultural cultivation of the
territory.
The value of the coefficient of determination
(0.69) indicates that 69.0% of the variation of
the dependent variable is due to the factors
introduced into the correlation model and the
rest to other factors that are not taken into
account.
In the process of organizing agricultural land
use, it is important to improve and rationalize
the management model – a specific algorithm
for implementing methods and methods for
ensuring each specific land use. The indicated
model in the system of objective management
assessment using a clear distinction between
the effects of objective and subjective factors
on the productivity of agricultural production
allows us to identify promising areas for
increasing production efficiency and to provide
comparisons of certain economic indicators.
It is also worth noting that the high rate of
development of labor tools and technologies in
agriculture, along with an increase in the
anthropogenic pressure on the environment,
makes it difficult to identify an objective
correlation between extended and economic
indicators. This is due to the expansion of
innovative agricultural technologies, crop
varieties, the use of the latest organic and
mineral fertilizers, the improvement of tillage
methods, agricultural equipment, the use of
chemical pest control agents, the organization
of land conservation activities, etc.
This is of particular importance for agriculture,
since this sector of social production, like no
other, is closely linked to living and non-living
objects of the environment. Therefore, in
modern conditions, the state of the
environment depends to a large extent on
ensuring the greening of agricultural
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production, during which the introduction of
environmental and legal requirements in all
stages of agricultural activity [11, 15].
Features of the rational spatial organization of
the territory are caused by established norms
on the interdependence of agricultural activity
and a particular territory, the formation of the
best ratios of the production structure and the
corresponding territorial distribution, and
improvement of production conditions, which
in turn affect the economic efficiency of agrogranting [9, 12].
Table 2. The impact of farm size on the performance
indicators of agrarian enterprises of the Kyiv region,
2018
Indicator

Groups of agrarian enterprises by
area of land, ha
less
more
1011,001than
than
1,000
2,000
100
2,000

Number of enterprises
1,328
418
234
142
including farming
1,036
114
69
2
The average area
38
627
1,518
3,554
of agricultural land, ha
The concentration
of agricultural land in
4.3
22.4
30.3
43
the group, %
Coefficient of
ecological stability
0.15
0.18
0.23
0.22
of the territory
Plowed territory, %
96.1
92.7
72.5
73.2
The proportion of eroded
31.1
29.2
25.4
25.1
land, %
Yields of cereals and
51.2
58.1
68.3
70.2
legumes, c/ha
The proportion in the structure of commodity agricultural products,%:
crop products
81
93
69
63
livestock products
19
7
27
37
The volume of
1,581.3
2,069.3
gross agricultural output
1,180.7
1,343.1
(in constant prices of 2010)
1,182.8
1,347.5
including crop products
754.4
956
including livestock
426.3
387.2
398.6
721.8
products
Profitability of production
38.5
42.7
44.3
47.2
Profitability of enterprise
23.5
21.6
18.6
18.3

Source: formed by the author according to The Main
Department of Statistics in Kyiv region.

The analysis of the influence of farm size on
the performance indicators of agrarian
enterprises on the example of the Kiev region
showed that, despite the significant
fragmentation of agricultural land, there is a
concentration of these lands in groups of
enterprises with an area of more than 1,000
hectares, as well as an increase in farm size
(Table 2).
This situation, in turn, was formed due to the
existence of the so-called law of the
predominance of a larger farm over a smaller
one, which is displayed in the real plane due to
an increase in the level of economic efficiency
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of the functioning of an agrarian enterprise
with an increase in its area.
In order to identify the dependence of the
spatial parameters of the organization of the
territory of agrarian enterprises and the
effectiveness of their functioning, we carried
out groupings of farms in the Kiev region by
the coefficient of ecological stability of the
territory.
Table 3. The impact of spatial parameters of the
organization of the territory on the performance
indicators of agrarian enterprises of the Kyiv region,
2018

Indicator

Groups of agrarian enterprises by
coefficient of ecological stability of the
territory
less
more
0.160.26than
than
0.25
0.35
0.15
0.35

Number
of
1,426
398
enterprises
including farming
1,103
91
The average area of
196
863
agricultural land, ha
The concentration of
agricultural land in
24.4
30.0
the group, %
Coefficient
of
ecological stability
0.14
0.19
of the territory
Plowed territory, %
95.4
89.7
The proportion of
33.2
28.7
eroded land, %
Yields of cereals and
48.2
64.1
legumes, c/ha
The proportion in the structure
of commodity agricultural products,%:
crop products
76
95
livestock products
34
5
The volume of gross
agricultural output
1,380.7 1,643.8
(in constant prices of
2010)
including
crop
954.4
1,056.6
products
including livestock
426.3
587.2
products
Profitability
of
30.4
48.7
production
Profitability
of
21.5
18.6
enterprise

191

107

27

-

1,129

2,869

18.8

26.8

0.27

0.36

74.4

68.2

23.4

18.7

71.3

66.2

65
35

62
38

1,490.5

2,109.3

1,082.3

1,347.5

408.2

761.8

40.3

46.2

21.7

23.3

The effectiveness of capital investments in the
formation of rational land use is determined,
given the differentiation of the economic effect
of
land
management
measures.
For example, in the process of land
transformation, the invested funds are returned
in the form of an increase in net income from
the developed land or more intensive land use,
and when arranging the territory, crop rotation,
investing in the construction of field mills,
expanding the transport infrastructure due to
the reduction of production or fixed costs.
CONCLUSIONS
In general, the organization of the territory of
agrarian enterprises using spatial parameters is
required to reproduce the practical
implementation of design decisions on land
management of agrarian enterprises, taking
into account environmental requirements that
should be declared in on-farm land
management projects. Given the data obtained
as a result of the analysis of the influence of the
organization of the territory on the economic
efficiency of agrarian enterprises, it was
determined that the development of directions
for their sustainable development should be
based on priority tasks, taking into account the
relationship
between
agrolandscape
parameters and economic indicators.
It was determined that the role of these spatial
parameters in the formation of indicators of
economic efficiency of agrarian production of
enterprises is different. Therefore, it is very
important to determine the degree of influence
of individual factors on the efficiency of
enterprises in agrosector using scientifically
based methods and approaches.

Source: formed by the author according to The Main
Department of Statistics in Kyiv region.
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