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The purpose. To justify theoretical-methodical bases of assessment of influence of some environmental
factors on efficiency of agrarian production. Procedure. By means of correlation-regression analysis they
select environmental factors which have the greatest influence on economic indexes of agrarian production
in Ukraine. Results. Mathematical dependences are gained of change of volumes of production of gross
output of agriculture on these factors. Conclusions. The offered equations of dependence of economic and
ecological indexes enable to monitor ecological state of agrarian production during its development.
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Formulation of the issue. Sustainable development of the agrarian sector, stable economic growth of
agricultural production, which does not lead to significant degradation changes of the environment, can be
ensured by bringing the economic interests of agricultural producers in line with the environmental
requirements of environmental protection. In view of this, the issue of increasing the efficiency of agricultural
production due to its ecologization, starting with the organization of rational use of natural resources as the
main means of production, becomes of particular relevance. Therefore, a very important element of the
economic activity of agrarian enterprises is the consideration of environmental factors in order to increase
the economic efficiency of agricultural production and preservation of agro ecosystems.

An analysis of recent research and publications on the topic under study. Theoretical and
methodical approaches to the assessment of the mutual influence of agricultural activity and the environment
were investigated in the works by O.F. Balatskyi, L.M. Hranovska, N.V.Zinovchuk, V.I. Kazakevych,
O.l. Karpishchenko, V.F. Kolmykov, M.M. Ksenofontova, L.H. Melnyk, Ye.H. Lysenko etc. O.M. Borodina,
Yu.O. Lupenko, Ye.V. Mishenin, P.T. Sabluk, A.M. Stelmashchuk, O.V. Ulianchenko, O.I. Furdychko, O.V.
Khodakivska etc. made an important contribution to solving the challenges of increasing the ecological and
economic efficiency of agrarian production. In their writings, scientists have quite substantially covered the
issues of the impact of agrarian production on the environment. However, the formulation of specific
scientific recommendations regarding the impact of environmental factors on the efficiency of agricultural
production has not paid much attention.

The purpose of the study is to substantiate the theoretical and methodological principles of assessing the
impact of certain ecological factors on the efficiency of agrarian production.

Research results. The final result of agricultural production depends on many factors, the most important
of which is considered ecological, which characterizes the environment and conditions for the production of
agricultural products, and also plays a decisive role in the development of rural areas. The variety of factors
that affect the economy of agricultural production, indicates the complexity of causal relations in the process
of interaction between agrarian production and the environment, between economic and environmental
indicators that characterize the performance of enterprises [1, p. 55; 2].

Summarizing the effect of economic consequences (which can more or less be estimated) of the negative
impact on the basis of agricultural production — plant growing, one can distinguish the main features of their
manifestation:

— disturbance of balance between agroecosystems (arable land, hayfields, pasture lands), forest and
water;



—the development of wind and water erosion of land (according to expert estimates, the loss of
agricultural production from erosion exceeds 9-12 million tons of grain units, thus the ecological and
economic losses as a result of erosion exceed 10 billion dollars annually [3]);

— a high volume of mineral fertilizers and a decrease in organic matter (the total loss of humus through
mineralization is 32-33 million tons annually, which is equivalent to 320-330 million tons of organic fertilizers,
and environmental and economic losses through erosion exceed 9.1 billion UAH [4, p. 27]);

— deviations of soil moisture from optimal norms by 10%, which leads to a decrease in the yield of some
crops up to 20-25% [5];

—yields on re-saline soils (due to the use of low quality water for irrigation and violation of scientifically
grounded irrigation regimes and agrotechnical measures) is significantly reduced, in particular: cereals 1.5-2
times; tilled — 3-4; vegetable — almost 5 times [5].

However, it is possible to highlight the positive effect of some environmental factors on the efficiency of
agricultural production, in particular, increasing the level of cultivation (ie, changing the landscape structure)
increases the area of arable land, and, consequently, an increase in gross output per unit of agricultural land.

To analyze the impact of environmental factors on the efficiency of agricultural production, we propose to
set a dependence between environmental and economic indicators by means of estimating various
estimates and statistics. Thus, it is recommended to apply economic-mathematical methods of analysis,
which enable to identify the relations between factor and result indicators, in particular, correlation-regression
analysis [6, p. 197]. This analysis provides the identification of the main factors of dependence, reflecting the
quantitative assessment of their degree of communication.

The research was conducted on the statistical indicators of agricultural production of Ukrainian regions [7;
8; 9] and estimated personal data. The list of signs of the ecological state of the agrarian sector has a wide
spectrum, which is described by a set of indicators. But let's consider only those that really reflect the
influence of environmental factors on the economic indicators of agricultural production. Among the main
indicators of assessment of environmental factors there were considered the following: coefficient of
ecological stability of the territory; coefficient of anthropogenic loading territory; the erosion of lands, the
introduction of organic fertilizers per 1 ha, the introduction of mineral fertilizers per 1 ha, the use of pesticides
per 1 ha, ecological and agrochemical assessment of land and humus content. These indicators, in our
opinion, reflect the general ecological state of crop production. As a result of the most characteristic of the
efficiency of agricultural production, the volume of gross agricultural output (at constant prices in 2010) per
100 hectares of agricultural land was selected.

Using correlation-regression analysis, we found the dependence between the indicators characterizing
environmental factors and the volumes of gross agricultural output per 100 hectares of agricultural land in
the regions of Ukraine (data for 2011-2015), which is described by the linear equations:

y=aX+ b (1)
where y — the volume of gross agricultural products (at constant prices of 2010), ths. UAH;
x — indicators of environmental factors of agricultural production;
a, b — constant coefficients, the magnitudes of which are given in Tab. 1.
Table 1. Numerical values of the regression coefficients of the environmental factors influence on the
gross agricultural output in Ukraine

The value of the coefficients Correlation Determination
Indicator for the linear equation coefficient coefficient
a b

Coefficient of environmental stability, 7 6324 359 31 0.44 0.19
units. ) ' ) )

Coefficient of anthropogenic loading, _308.44 1714.7 ~0.40 0.16
units. ) ’ ' '

Land erosion,% —6.1977 891.57 —0.56 0.31
Pesticide load, kg / ha 314.73 273.84 0.7 0.50
Chemical load, kg / ha 4.6671 257.36 0.70 0.49




VoI_u_me of introduction of organic 196.87 548.44 0.50 0.25
fertilizers, t/ ha

Ecological-agrochemical estimation of _7.4153 1040.9 0.42 0.18
lands, score

Humus content in the soil, % —64.54 855.66 0.35 0.12

Source: the author's calculations.

The strongest connection among the analyzed factors is between the volume of gross agricultural output
and pesticide burden (i.e. the volume of pesticide using by agricultural enterprises, kg/ha). Fig. 1 shows a
point graph and a linear trend of the relationship.
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Fig. 1. Correlation dependence of gross agricultural output and pesticide load
Source: author's calculations.

According to the linear regression, the Pearson correlation coefficient (0.71) shows an average link and a
direct dependents between them. The coefficient of determination (0,50) indicates that 50% of all changes in
the volume of gross agricultural output are because of changes in the volumes of pesticides using by
agricultural enterprises. That means, that the accuracy of the selection in the regression equation is
sufficient. The linear regression shows (with a probability of 50%) that the increasing in the use of pesticides
by agricultural enterprises per 1 kg / ha corresponds to an increassing in the volume of gross agricultural
output by 588.57 thousand UAH per 100 hectares of agricultural land.

For a more detailed analysis of the influence of these factors (except of the less influential ones) on the
gross agricultural output, we constructed plural linear regression. The results showed the existence of a
close communication between the factor and the resultant characteristics (coefficient of multiple correlation R
= 0.83). The obtained equation of regression has the form:

Y =298,5+200,48X, +1,69X, —2,06X, + 67,76 X, 2

ae Y — the volume of gross agricultural production per 100 hectares of agricultural land (in constant
prices in 2010), thousand UAH;

X, — pesticide load, kg/ha;

X2 — chemical load, kg/ha of active ingredient;

X5 — erosion of lands, %;

X4 — volume of organic fertilizer application, t/ha.




The value of the determination coefficient (R? = 0.68) indicates that 68.0% of the variation of the
dependent variable is because of introduced factors in the correlation model, and the rest — by other non-
accounted factors. Determination of the influence of environmental factors on the economic efficiency of
agricultural production enables to the system of management of agrarian nature use to react accordingly in
order to provide solutions to environmental problems. For agriculture, this is especially important, because
this industry of social production, like no other, is closely linked to living and non-living objects of the
environment. [10-12]. Therefore, in today's conditions, the state of the environment largely depends on
ensuring the environmentalization of agrarian production, where environmental and legal requirements are
implemented at all stages of agricultural activity. Using the equation of dependence of economic and
environmental indicators, it is possible to purposefully control the ecological state of agricultural production in
the process of its organization and planning of economic activity.

Conclusions.

On the basis of the analysis and the obtained results about the influence of environmental factors on the
efficiency of agricultural production, we identified that planning of the economic activity of agrarian
enterprises and development of the directions of sustainable development of the agrarian sector should be
based on priority strategic tasks taking into account the natural resources potential and the ecological state
of agriculture.

Therefore, the considered environmental factors can be leveled in the process of organizing production.
However, their indexes in showing the economic indicators of agricultural production are different. Therefore,
it is very important to determine the degree of influence of each of the factors or their groups on the
efficiency of agricultural production through scientifically sound methodological techniques and approaches.
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