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ABSTRACT

In the study the features and dynamics of investment support of Ukrainian agricultural enterprises are in-
vestigated. It concerns estimated investment in fixed assets of Ukrainian agrarian enterprises by sources of 
financing. It is proved that investment support is the most important prerequisite for the effective functioning 
and development of agricultural enterprises, as it contributes to an increase in resource potential, thus increas-
ing industry efficiency, strengthening the country’s food security, creating preconditions for the development 
of the social sphere and increasing soil fertility. The main problems of enticing investments in the agrarian 
sphere are considered. Integral indicators of ensuring and efficiency of the use of resources in agricultural 
production is calculated. Modelling of investment support for the use of resource potential of agricultural 
enterprises is carried out. The optimal directions of increase of investment support of use of resource potential 
of Ukrainian agricultural enterprises are offered.
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INTRODUCTION

Today, one of the main tasks of the Ukrainian econo-
my should be to ensure sustainable economic growth. 
This is not only a quantitative increase in gross agri-
cultural production, but above all an increase in the 
quantity of high-quality food products per capita. Im-
plementation of the necessary economic and organi-
zational measures to increase the level of resource po-
tential of agricultural production is impossible with-
out the use of economic and mathematical modelling.

The purpose of the article is to investigate the 
investment support of the use of resource potential 

of agrarian formations on the basis of mathematical 
modelling.

THEORETICAL BACKGROUND

The issue of attracting investments in the agrarian 
sector of the economy and investment support for the 
economic development of agricultural enterprises is 
investigated in the works of famous economists, in 
particular V. Andriychuk, M. Demyanenko, S. Kva-
sha, M. Kisil, Yu. Lupenko, V. Mesel-Veselyak, and 
others. However, some issues of investment support 
for the economic development of agricultural enter-
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prises remain insufficiently studied and require fur-
ther research. 

MATERIALS AND METHODS

 The methodological basis of this scientific research 
is the scientific position and mathematical mecha-
nism of system analysis, economic-mathematical 
modelling and multidimensional statistical analysis. 
An index method was used in the article to determine 
the comprehensive impact of a set of factors on the 
efficiency of the use of resources in domestic agri-
cultural enterprises. In order to determine the rating 
assessment of the efficiency of farming of domestic 
agrarian formations, integral indicators were found 
across Ukrainian regions. 

In the first stage, the primary indexes of the ratio 
of indicators of the regions to the Ukrainian average 
are calculated according to the following formula (1):
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where:
Iij – the primary index of the integral index j-th re-

gion, determined on the i-th sign;
xij – the absolute value of the i-th indicator of j-th 

region; 

ix  – the average value of the i-th indicator in the 
Ukraine.

In the next stage, the integral indicator of the es-
timation of the efficiency of management of agrarian 
formations was calculated with the formula (2):

 n

n

i i

ij

j
x

x
IP ∏

=
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

1

 (2)

where:
IPj – the integral index of the estimation of the ef-

ficiency of agrarian formation management in 
the j-th region of the Ukraine.

The calculation of integrated indices for the esti-
mation of the efficiency of production and economic 
activity of domestic agricultural enterprises makes it 
possible to compare investigated regions providing 
resources and efficiency of resource use.

RESULTS AND DISCUSSION

Increasing the level of innovation and investment 
provisions of the resource potential of agricultural 
enterprises in the Ukraine contributes to an increase 
in the volumes of agrarian production and improves 
its quality, thus gaining competitive advantages, in-
creasing the efficiency of the industry, and increas-
ing food security of the country (Hudzynskyi, 2013). 
Formation of opportunities for investment activity 
of enterprises takes place at the expense of different 
resources, but the main source of financing of invest-
ments in fixed assets in agricultural enterprises is own 
funds, received as a result of economic activity and 
at the expense of depreciation deductions. It is their 
own investment resources through profitable busi-
ness activities which constitute a stable source and 
is a prerequisite for the investment process (Lupenko 
et al., 2014).

Domestic agricultural enterprises have potential 
for increasing agricultural production and increasing 
foreign economic potential, which requires constant 
attraction of investments (Table 1). For most domes-
tic agricultural enterprises, the source of investment 
is own funds (depreciation, profit).

At the same time, in 2016, agriculture was in fact 
the only type of economic activity, whereby, com-
pared with 2013, investments increased by almost 
34%. In fact, agriculture in the Ukraine is now an in-
dustry in which investments are currently developing 
at the fastest rate. Sufficient investment support for 
agriculture in the Ukraine will increase the level of 
resource potential of agricultural enterprises. Accord-
ingly, the modelling of investment support for the use 
of the resource potential of agricultural enterprises 
was carried out.

The development of innovation and investment 
processes in the agroindustrial complex is faced with 
the following problems: low level of agricultural ma-
chinery; insufficient modern level of agrotechnolo-
gies, which does not provide ecologically safe and 
economically effective results of agricultural activ-
ity; significant level of cultivation and degradation of 
agricultural land; lack of state support for breeding 
systems in livestock; insufficiency of scientific sup-
port of activity of certain branches of the agrarian and 
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industrial complex as well as a lack of specialized fi-
nancial and credit infrastructure focused on servic-
ing agricultural production (Ilychuk and Shpomer, 
2017).

One of the main objects of economic-mathematical 
modelling is to increase the efficiency of the forma-
tion and use of the resource potential of agricultural 
enterprises in the Ukraine. Nowadays, a particularly 
important issue is the strengthening of the level of 
resource potential of agrarian units. In market condi-
tions of the transformation of agricultural production, 
the use of the correlation-regression analysis revealed 
the extent of the influence of certain factors on the 

resource potential of agricultural enterprises. In addi-
tion, the index method and cluster analysis were used 
in the study to determine the comprehensive impact 
of a combination of factors on resource provision, 
resource efficiency and agricultural production effi-
ciency of domestic agrarian formations (Kharchenko 
and Kharchenko, 2015a, b).

Thus, for the purpose of determining the rating as-
sessment of the efficiency of the management of do-
mestic agrarian formations, integral indicators were 
found across the regions of the Ukraine. The distribu-
tion of integral indicators in three groups is presented 
in Table 2.

Table 1. The dynamics of investment in fixed assets of agricultural enterprises in Ukraine

Specification 2010 2011 2012 2013 2014 2015 2016
2016 to 2010 

(%)

Total (UAH billions) 189.1 259.9 293.7 267.7 219.4 273.1 359.2 190

Agriculture (UAH billions) 11.6 17.0 19.4 19.1 18.8 30.2 49.7 in 4 times

Specific gravity of agriculture (%) 6.0 6.5 6.5 7.0 8.4 10.7 13.9 ×

Source: State Statistics Service of the Ukraine (2017).

Table 2. Integral indicators of ensuring, efficiency of resource use and efficiency of agricultural production

Group name Indicators

I group
Indicators of resource provision

1. The area of agricultural land (thous. ha)
2. Normative monetary valuation of 1 ha as of 1 January 2016
3. Land provision of 1 employee (ha agricultural land)
4. Conditional heads of hectares of 100 ha agricultural land (UAH)
5. Capital investment per 1 ha (UAH)
6. Tractors per 1,000 ha of arable land (pcs.)
7. Power capacity per 1 ha agricultural land (thous. kWh)

II group
Indicators of resource efficiency

1. Production of gross output per 1 ha of agricultural land (UAH)
2. Gross output per 1 employed in agricultural production (UAH)
3. Production of gross output at 1 cost (UAH)
4. Production of gross livestock production per 1 conditional head (UAH)
5. Grain production per 1 harvester (centners)

ІІІ group
Indicators of agricultural production 
efficiency

1. Profit million (UAH)
2. Profit per 1 ha of agricultural land (UAH)
3. Profit per 1 employee (thous. UAH)
4. Profitability (%)
5. Payment of labour 1 employee (UAH)

Source: authors’ calculations.
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The next step is calculating the integral index of 
the estimation of the efficiency of agrarian formation 
management. Analysis of regional differences based 
on the calculation of integral indicators allowed re-
gionalizing regions and determining the ranking of 
regions by selected indicator blocks.

Thus, it was established that according to the rating 
of regions of the Ukraine, by providing an integrated 
index, the following regions are provided: Vinnytskiy 
– 1.417; Kyevskiy – 1.299; Cherkaskiy – 1.175 and 
Ivano-Frankivskiy – 1.173 have a high level of provi-
sion. Regions such as Lvivskiy – 1.135; Dnipropetro-
vskiy – 1.101; Poltavskiy – 1.081; Volynskiy region 

– 1.052; Khmelnytskiy – 1.032; Kharkivskiy – 1.010; 
Khersonskiy – 1.005; Rivnenskiy – 0.915 and Ternopil 
– 0.913 with the use of the integral index, has an aver-
age level of provision of resources. The remaining re-
gions have a low level of resource provisions (Fig. 1).

The next step was to study the ranking of Ukrain-
ian regions with the use of the integral indicator of 
resource use (Fig. 2). The results of the calculations 
showed that Lvivskiy – 1.270; Ivano-Frankivskiy – 
1.224; Khmelnytskiy – 1.205; Ternopilskiy – 1.171; 
Cherkaskiy – 1.141; Sumskiy – 1.120; Vinnitskiy 
– 1.197; Kharkivskiy – 1.112 and Rivnenskiy – 1.089 
regions have a high integrated resource use index.

Figure 1. Rating of the Ukraine’s regions by integrated provision resource index

Source: authors’ calculations.
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As for the integrated index of indicators of agri-
cultural production efficiency, the Ivano-Frankivskiy 
region has the highest rating of 2.169. This is justified 
primarily by the small area of sowing and livestock 
specialization in the region. Also, the following re-
gions have high ratings: Khmelnytskiy – 1.762 and 
Lvivskiy – 1.750.

The results of calculating integral indices in re-
gions of the Ukraine in graphical form are shown in 
Figure 2.

The regions with the lowest level of resource 
availability, the efficiency of using these resources 
and the efficiency of agricultural production are lo-
cated closest to the centre of the diagram.

Such regions as Donetskiy, Zhytomyrskiy, Cher-
nivtskiy and Chernihivskiy have low available poten-
tial and low indicators of economic efficiency. Unlike 
the above regions, Vinnytskiy, Ivano-Frankivskiy, 
Kyivskiy and Cherkaskiy regions have a high level of 
available potential with an average level of agricul-
tural production efficiency. In turn, regions such as 

Vinnytskiy, Ivano-Frankivskiy, Lvivskiy, Rivnenskiy, 
Sumskiy, Ternopilskiy, Kharkivskiy, Khmelnytskiy 
and Cherkaskiy have a high level of resource use.

It should be noted that the rational use of resourc-
es depends on a number of factors such as: a rational 
ratio of elements in the structure of resource poten-
tial, the management system and the introduction of 
resource-saving technologies.

Regarding the effective formation of the resource 
potential of domestic agrarian units, it is expedient 
simultaneously with the increase of cost indicators to 
improve its qualitative composition.

Also, in order to ensure an effective process for 
the formation and use of resource potential in its or-
ganization, it is necessary to take into account all the 
factors influencing it and determine the effectiveness 
of this potential.

Research has shown that nowadays one of the 
main factors of effective activity of agricultural en-
terprises, which allows to achieve extended repro-
duction, is innovation and investment support.

Figure 2. Results of calculation of integral indexes

Source: authors’ calculations.
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It was established that the innovative and in-
vestment support of efficient activity of agricultural 
enterprises is aimed at satisfying the food needs of 
the population by improving the land as a natural re-
source, creating new varieties of plants and breeds 
of animals, updating the material and technical base 
as well as ensuring the production of highly skilled 
personnel, etc.

Consequently, sufficient innovation and invest-
ment support for agricultural production will ensure a 
high level of competitiveness of agrarian units. Also, 
an effective innovation system, both on a micro-and 
macro-level, depends on the optimal information infra-
structure and the links between the participants in the 
innovation process (Ermakov and Kharchenko, 2014).

Therefore, in order to successfully solve these 
goals, it is necessary to introduce an effective system 
of innovation and investment which provides the re-
source potential of agrarian formations that rationally 
combines material, organizational and intellectual as-
pects, the creation of favourable conditions for the 
efficient development of crop and livestock sectors 
with the attraction of public funds, credit mechanisms 
and investment capital etc.

CONCLUSIONS

It is believed that the main strategic directions of in-
novation and investment provision of agricultural po-
tential of agricultural enterprises are: the implemen-
tation of scientific support of the agricultural sector, 
the development and implementation of an effective 
system of agro-technical measures, the creation of 
high-yield hybrids of plant varieties, the introduction 
of new approaches to soil cultivation, the revival and 
stabilization of the livestock population and the se-
lection and training of highly skilled personnel.

Consequently, the realization of strategic tasks 
in the field of innovation and investment provision 
of agricultural enterprises’ resource potential is a 
prerequisite for ensuring their effective long-term 
competitive advantages, increasing the scientific and 
technical level of production, and the efficiency of 
the use of resources, which will, in the long-run will 
promote the sustainable development of agricultural 
production.
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