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POO0OXOPOHIT BUMPAMU, PAUIOHATLHE NPUPOOOKOPUCTNYBAHHSL, EKOHOMIKA.

1. Introduction

At the present stage of development there is a constant
improvement of technics and technology due to scientific
and technical progress, which leads to economic growth.
The latter is one of the main goals of any state. Economic
growth is an increase in the volume of national produc-
tion. As a consequence, all this leads to an increase in
the use of natural resources, namely, mineral-raw materials,
agro-climatic, biotic, recreational, etc.

The use of natural resources is carried out to meet the
needs of mankind for a long time and is the only source
of human existence as a person and human society as
a whole. At the present stage, a special role in society is
played by rational nature management, which consists in
using natural resources in such way as to ensure harmony
between the interaction between society and the environ-
ment and, as a result, sustainable economic development.
Along with the problem of economic growth, society must
overcome the ecological crisis. The industrial consump-
tion of natural resources is in conflict with the natural
capacity for self-recovery. Thus, environmental protection —
the process of protecting, restoring and reproducing the
natural resource potential of the economy — should be
the main component of economic activity.

Rational management in conjunction with environ-
mental management aims to avoid possible harmful effects
of human activities and to ensure high productivity and
economy of resource use.

For Ukraine, the perfect embodiment of the concept of
sustainable development in the life of the country, among
many problems, requires defining ways to rationalize the
relationship between society and nature. One of the most
important and complex strategic tasks at this stage is
the country’s transition towards the development of an
ecologically safe national economy [1-3].

An effective mechanism for the use of nature is impos-
sible without the provision of environmental and economic
management, one of the components of which is to optimize
the expenditures on rational use of environmental actions
of the state. Taking into account the unshakable need for
rational use of natural resources and limited funding for

environmental activities in the state, it is necessary to
create a methodological approach to the rational use of
Ukraine’s natural resources. The beginning of such me-
thodical approach is the optimization of environmental
expenditures, which determines the relevance of this article.

2. The ohject of research
and its technological audit

The object of research is direction of environmental
expenditures on the state. Let’s clarify the fact that direc-
tions of nature protection expenditures are identified in this
study with the directions of expenditures on the rational
use of natural resources. The peculiarity of determining
the object of research is the selected conditions, namely
the order of additional funding for the nature protection
activities of the state. This feature is important primarily
for Ukraine, but the usefulness of the approach for use
in other countries seems to be beyond doubt.

Selected research conditions do not allow to make
excellent use of foreign experience, since scientists of
many foreign countries mainly consider certain areas of
environmental protection.

Disadvantages of the current state of the object of the
study are that, given the possibility of additional financing
for environmental actions, there is no clear optimization
of these expenditures. Therefore, it is necessary to define
an approach for searching for the most important areas of
expenditures on the rational use of natural resources in
conditions that are very likely to be compiled in Ukraine.

3. The aim and ohjectives of research

This research is aimed to determine the directions
of optimization of expenditures on the protection and
rational use of natural resources of Ukraine for priority
additional financing of the state’s environmental activities.

To achieve this aim, the following objectives are ac-
complished:

1. To analyze the expenditures on protecting and ra-
tionally using natural resources in the direction of the
state’s environmental actions in dynamics.
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2. To determine the place of the analysis of expendi-
tures on protection and rational use of natural resources
in the directions of the state’s environmental actions in
the methodical approach to the rational use of Ukraine’s
natural resources that is being developed.

In the near future, the issue of identifying priority
areas for environmental protection of the state becomes
even more important due to the active development of the
process of European integration in Ukraine. In addition,
the possibility of additional funding from the state budget
also requires a clear definition of the most important areas
of environmental expenditures.

4. Research of existing solutions
of the prohlem

Problems of ecology, including environmental protec-
tion and rational use of natural resources, are widely
studied by domestic and foreign scientists. Foreign expe-
rience in formation of a sustainable development economy,
where environmental, social and economic problems are
closely linked, in general is very important for Ukraine.
Some foreign and domestic scientists are considering cer-
tain areas of environmental actions of the state and solve
energy problems for a sustainable future [4], problems
of waste processing [5] or purity of water resources [6].
Very interesting are the studies comparing various regu-
latory instruments of state environmental policy in the
US and Europe and the expenditures on these, and are
looking for the most rational and effective tools and
methods [7]. Such experience makes it possible to evaluate
also the effectiveness of various instruments that use in
the environmental actions of a country with a deve-
loped economy. Significant contribution of scientists from
Germany [8, 9], who analyzed the impact of thematic
literature on the ecological economy as a science and
practice, and found further development of research on
environmental actions in a more applied and empirical
direction. Studies of the interdependence between eco-
logical systems and man, in particular, ecosystem ser-
vices and the welfare of the population, are of great
importance for environmental science and sustainable
development of countries [10, 11]. Domestic scientists
make a significant contribution to solving the problem of
rational nature management, including from fundamental
issues of monitoring air, water, soil, waste, biodiversity,
as well as state management of quality and environmen-
tal monitoring, environmental monitoring, standardiza-
tion and metrological control of pollution control the
environment [12].

So, many scientists of the world are engaged in solving
the problem of rational use of natural resources and in
general, and in particular; covering issues of environ-
mental protection expenditures and state environmental
monitoring, conduct interesting research on this topic.
The availability of applied research for the definition
of areas to optimize the expenditures on environmental
protection in the face of limited additional financing
of the state us insufficient. In addition, with all the
standards, norms and acts concerning environmental
actions, Ukraine [12], the state needs an easy-to-use
methodical approach to the rational use of the country’s
natural resources. Creation of such methodical approach
is advisable to begin with an analysis of the state’s

expenditures on environmental actions and determining
the most optimal directions of environmental expen-
ditures.

5. Methods of research

5.1. Investigation of the structure of expenditures on
protection and rational use of natural resources in the
dynamics. The authors of the article conduct a long-term
study on the process of reproduction of natural resources
in Ukraine.

Thus, in the course of the research, an analysis is
made of the state’s expenditures on certain environmental
actions in dynamics.

The main directions of environmental expenditures on
Ukraine are nine selected areas, including:

— protection of atmospheric air and problems of cli-

mate change;

— sewage treatment;

— waste management;

— protection and rehabilitation of soil, underground

and surface water;

— reduction of noise and vibration effects;

— conservation of biodiversity and habitat;

— radiation safety;

— scientific research work of nature protection di-

rection;

— other areas of environmental protection.

In the opinion of the authors, these areas sufficiently
fully reflect the structure of expenditures on the protec-
tion and rational use of natural resources according to the
mission of the Ministry of Ecology and Natural Resources
of Ukraine [13].

At the moment, the dynamics of Ukraine’s expenditures
on environmental activities tracked for two years — 2014
and 2015. At the same time used the official figures, which
are in direct access [14, 15].

For ease of analysis, security expenditures and the
rational use of natural resources in areas of environmental
expenditures represented Ukraine in the form of three-
dimensional diagrams and are presented in Fig. 1, 2.

As can be seen from Fig. 1, state carries out the grea-
test expenditures on wastewater treatment; waste manage-
ment; radiation safety; protection of atmospheric air and
problems of climate change.

Lowest expenditures — to reduce noise and vibration
effects; conservation of biodiversity and habitat; scientific
research work of nature protection direction; other areas
of environmental protection.

As can be seen from the figures, the structure of ex-
penditures on the protection and rational use of natural
resources has changed insignificantly in two years. For
convenience, the data are tabulated (Table 1).

As can be seen from the table, more or less significant
is the increase in expenditures on the direction of waste
management by 2.3 %.

Such minor changes nevertheless determine the dist-
ribution of the general budget for the protection and rational
use of natural resources, especially given the fact that
the development of European neighboring countries pays
much attention to environmental issues, including clean
air. It should be recalled that European countries have
repeatedly pointed out to Ukraine the need to increase
the expenditures on the atmosphere protection.

;28
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Fig. 1. Expenditures on the protection and rational use of natural resources in the direction
of environmental expenditures in 2014, in percent, calculated according to the data [7, 9, 10]
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Fig. 2. Expenditures on the protection and rational use of natural resources in the direction
of environmental expenditures in 2015, in percent, calculated according to the data [7, 9, 10)

Tahle 1

Dynamics of the structure of expenditures
on the protection and rational use of natural
resources for 2014 and 2015, in percent

Direction of
No. environmental
expenditures

2014|2015 Changes
%) | %) | (W)

protection of
1 atmospheric air and 144 | 12
problems of climate '
change

2 |sewage treatment 30.7 | 30.5| -0.2

3 |waste management | 28.3 | 306 | +2.3

protection and re-
habilitation of soil,
groundwater and
surface water

6 | 63| +02

reduction of noise
5 and vibration effects 0.1 )04 ) +03

conservation of
6 |biodiversity and 1.7 | 1.6 | -0.1
habitat

scientific research
7 |work of nature 17.6|17.5| -0.1
protection direction

other directions of
8 |nature protection 03|02 | -0.1
activity

protection of
g atmospheric air and

problems of climate 03|03 -
change
Total 100 | 100 _

5.2. Use of peer review method to
determine priority areas for environ-
mental expenditures. To determine the
priority directions of environmental ex-
penditures and to create their optimal
structure in the process of research,
the method of expert assessments is
applied. This method includes the fol-
lowing steps:

— formation of a matrix of ranks;

— calculation of the coefficient of

multiple rank correlation and the

criterion of randomness of results;

— analysis of the obtained results.

The first stage — formation of a mat-
rix of ranks — is of great importance
for obtaining reliable results, and is
also the most time-consuming.

Formation of the rank matrix pro-
vides the following stages of research:

It seems that a reduction in the expenditures on pro- — development of a questionnaire for the collection of
tecting the air, wastewater treatment, protection, reha- information on the directions of environmental acti-
bilitation of soil, underground and surface water is pri- vities;
marily a result of inadequate financing of environmental — definition of experts, conscious in a particular field
actions. of science and practice;

So, it is necessary to define priority directions for — conducting an expert survey;
priority additional financing of expenditures on environ- — systematization of the results obtained for the fur-
mental activities of the state. ther stages.
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Questioning is a fairly common and simple way of
obtaining information. In this study, the questionnaire is
developed in accordance with the purpose of the analysis:
the questions of the questionnaire cover a rather wide
range of directions of the state’s environmental activi-
ties. These directions completely repeat the directions of
nature protection expenditures, formed by the Ministry
of Ecology and Natural Resources of Ukraine [13]. The
examination questionnaire is constructed in an open manner
in tabular form. The main goal is obtaining information
on the rank of a particular area of environmental protec-
tion. The questionnaire used for the examination is given
in Table 2. Anonymity of the questionnaire seems to be
an essential requirement, which increases the likelihood
of transparent answers.

The survey of experts in the study was conducted
from October to November 2016.

Experts ranked each direction of nature protection
activities of the state in terms of the degree of necessity
of its application. In this case, the priority direction is
assigned the value «1». If the direction is less priority,
the value assigned the value «2», or «3».

The first stage of the study ends with the systematiza-
tion of the obtained results. For this purpose, based on
the analysis of the examination questionnaires, a matrix
of the ranks of the environmental activities was formed,
including expert opinions. The matrix of ranks is presented
in Table 3. In this case, the factors correspond to the
number of the direction of environmental expenditures
according to Table 1.

Tahle 2 Tahle 3
An application form for collecting information on the directions of Matrix of ranks of nature protection activity directions
environmental protection activities
Experts
Dear colleague! Please note the rank of the environmental direction about the Directions
need to finance the expenditures on protection and rationally use of natural 1 2 3 4 5 B 7 8 3 10
resources. 1 — the most important, 3 — the least important 1 1 1 1 2 1 1 1 1 1 1
Hank 2 2 1 1 1 2 1 1 1 1 1
No. | Direction of environmental expenditures
1123 3 1 1 1 1 1 2 2 2 1 1
1 protection of atmospheric air and problems of climate 4 2 2 2 1 1 2 2 1 1 3
change
5 2 3 2 3 2 2 1 2 2 2
2 | sewage treatment
6 1 2 3 2 3 3 2 2 2 2
3 | waste management
7 1 1 2 1 1 1 2 2 2 1
4 protection and rehabilitation of soil, groundwater and
surface water 8 2 2 2 2 3 3 2 2 3 3
reduction of noise and vibration effects 9 2 2 2 3 3 1 1 3 3 3

conservation of biodiversity and habitat

scientific research work of nature protection direction

0N |m | U

other directions of nature protection activity

9 protection of atmospheric air and problems of climate
change

When forming a matrix of ranks, experts provide solu-
tions to complex problems and the construction of models.
The group of experts should include those professionals
who have experience in this field of science and practice.
In this study, experts were made by experts of a wide
range, among which there are scientists and practitioners.
The selection of experts was carried out on the basis of:

— the reputation of experts among specialists;

— the experience of successful predictions in this field

of knowledge and the like.

When solving the task of forming an expert group,
a workable group of ten experts was found and stabilized.

The group was formed from specialists of various in-
stitutions of the Kharkov region, namely:

— Kharkov Zoo (1 expert);

— National nature park «Dvorichanskyi» (2 experts);

— V.N. Karazin Kharkiv National University — biologi-

cal faculties (1 expert), geological-geographical (2 ex-

perts), ecological (2 experts);

— State Ecological Inspectorate of Kharkiv (1 expert);

— ecological group «Pechenegi» (1 expert).

The obtained group of experts can be considered a ge-
neral set of specialists competent in the field of the fore-
casted problem.

As can be seen from the table, the interviewed experts
differed very unequally from the priority of expenditures
on the protection and rational use of natural resources.
Further systematization provides for averaging the ob-
tained results and deducing the ranks of the directions
of environmental protection.

Thus, as a result of the first stage of the study, the
results shown in Table 4 are obtained.

Tahle 4

Table of the results of the first stage of determining priority areas
of environmental expenditures and the creation of their optimal structure
by the method of expert assessments

Directions Sum of ranks Average rank Direction rank
1 11 11 1
2 12 1.2 2
3 13 1.3 3
4 17 1.7 5
5 21 2.1 B
B 22 2.2 7
7 14 1.4 4
8 24 2.4 9
9 23 2.3 8

The second stage of the study is the calculation of
the multiple rank correlation coefficient and the criterion
of randomness of results. It is necessary to determine the

;28
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consistency of expert opinions and the belief that the
degree of coherence is not accidental.

Therefore, to assess the consistency of expert opinions,
the multiple rank correlation coefficient (W) must be cal-
culated from the formula [16]:

12-§
T m2-(n®-n)’ )
where S — deviation of the sum of squares of ranks from the
average squares of ranks; m — number of experts; n — number
of factors.

From the formula it is clear that in this study m
is equal to 10 (the number of experts), and n is equal
to 9 (the number of directions of nature protection ac-
tivity). The deviation of the sum of the squares of the
ranks on the average squares of ranks is calculated from
the data of Table 4 and is equal to 4920.

Concordance coefficient of expert opinions who took
part in determining the directions of environmental ac-
tivities of the state is:

12-4920

(2)

It is known that the closer the concordance coefficient
to 1, the stronger the dependence between the quantities. In
this study, the coefficient is 0.82184. Therefore, the degree
of agreement between the experts’ opinions is quite high.

For test of the importance of the obtained multiple
rank correlation coefficient, the criterion y? is used, which
obeys the x* — distribution with the number of degrees
of freedom f=n-1:

W =m-(n—1)-W. (3)

The significance criterion of the obtained multiple rank
correlation coefficient in this study is:

72 =10-(9—1)-0.82 = 90.44. (4)

According to the table of critical values of the Pearson
test, %2 for 5 % of the significance level is 70.1. Since the
calculated y? is more than tabular y? with a probability
of 0.95, it can be argued that consistency in the opinions
of experts is not accidental.

So, the result of the second stage of the study is the
definition that the expert opinion is consistent and the
consistency is not accidental.

The final stage of the study is analysis of the obtained
results.

6. Research results

On the basis of the calculations, those environmental
directions that have the maximum rank about the need to
finance the expenditures on protecting and rational use of
natural resources in the relevant analysis group are selected.
The received justified list of directions of nature protection
expenditures by priority of expenditures is given in Table 5.

Thus, for today the priority directions for environ-
mental protection of the state should be the protection
of atmospheric air and the problems of climate change,
sewage treatment and waste management.

It should be noted that all areas of environmental pro-
tection in Ukraine require significant costs. But if there
is an opportunity for the state to increase financing for
environmental expenditures, it will be rational to send
additional funds according to certain priorities.

Tahle 5
Table of priorities for environmental expenditures
Pr'.inrit.y of Direction of environmental expenditures
direction
1 Protection of atmospheric air and problems of climate change
2 Sewage treatment
3 Waste management
4 Protection and rehabilitation of soil, groundwater and surface
water
5 Reduction of noise and vibration effects
6 Conservation of biodiversity and habhitat
7 Scientific research work of nature protection direction
8 Other directions of nature protection activity
9 Protection of atmospheric air and problems of climate change

The effectiveness of the implementation of the develop-
ment of priority areas for environmental protection of the
state through the method of expert assessments requires
a special definition and has a promising place among long-
term research on the process of reproduction of natural
resources in Ukraine carried out by the authors.

7. SWOT analysis of research results

Strengths. Analysis of the expenditures on protection
and rational use of natural resources in Ukraine in terms
of environmental expenditures to optimize them is a com-
posite development of a methodical approach to the ratio-
nal use of natural resources of Ukraine. Development of
such methodical approach is carried out by the authors
in the framework of a long-term study on the process of
reproduction of natural resources in Ukraine.

The development of a methodical approach involves
several important steps. At the moment, there are five
such stages, namely:

— monitoring of the state of natural resources of Ukraine;

— analysis of expenditures on protection and rational

use of natural resources in the direction of environ-

mental expenditures in the dynamics;

— development of priority directions for environmental

activities of the state using the method of expert as-

sessments;

— determination of the implementation effectiveness

of the development of priority areas for environmental

activities of the state;

— forecasting of socio-ecological and economic deve-

lopment of Ukraine. The fifth stage of the presented

methodical approach is of significant importance for
the modern general development of Ukraine.

Weaknesses. Optimization of expenditures of environ-
mental actions should be continuous and based on a tho-
rough and regular analysis of the process. As a consequence,
this requires some material investment.

Opportunities. The development of the national eco-
nomy requires a further increase in expenditures on all
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areas of the state’s environmental activities, the process
of optimizing expenditures is constant and continuous.
Therefore, the problem of protection and rational use of
natural resources, including an analysis of optimization of
environmental protection expenditures, should be accompa-
nied by in-depth scientific research of an applied nature.
Thus, the development of a methodical approach to the
rational use of natural resources of Ukraine, one of the
most important results of which is the forecasting of the
socio-ecological and economic development of Ukraine,
requires the development. The stage of forecasting the
methodological approach presented in the general view is of
great importance for the modern and further development
of Ukraine. Forecasting should be continuous and based
on close, reliable and regular analysis. Therefore, scientific
research is of a long-term nature and will be carefully
conducted by the authors. Also, the need to replenish the
country’s budget by improving the mechanism of paid na-
ture management requires scientific research and finds its
place in an integrated methodology for the rational use
of natural resources that is the further aim of research.
Threats. The continuous process of reforming the economy
raises the issue of changing the main elements of the eco-
nomic mechanism of nature management and environmental
protection, such as: environmental taxes; payment for the
use of natural resources; compensation of losses from viola-
tion of environmental protection legislation. This can lead
to the need to change the course of research somewhat.

As a research results, the following results are obtained.

1. The most significant directions of nature protection
actions of the state are determined from the point of view
of the priority of financing, namely: at the present stage in
Ukraine priority directions for additional financing of nature
protection activity of the state are several directions — this
is protection of atmospheric air and problems of climate
change, water treatment and waste management policy.

2. The developed methodological approach to environ-
mental protection is shown, one of the most important
results of which is the forecasting of the socio-ecological
and economic development of Ukraine.

The place of the analysis of expenditures on the protec-
tion and rational use of natural resources in the directions
of the state’s environmental actions in the methodical ap-
proach to the rational use of natural resources of Ukraine
is determined, which is being developed.
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ONTHMH3ALMA PACXOJI0B HA TPHPOAOOXPAHHBIE JEHCTBHA
YKPAHHEI

[IpencraBiien anain3 pacxofloB HAa OXpaHy M PalllOHAJIbHOE
HCIIOJIb30BAHKE TIPHPOIHBIX PECYPCOB T10 HAINPABJIEHUSAM IPUPO-
JOOXPAHHBIX TOCY/APCTBEHHBIX PACXOJIOB B JMHAMHUKE 110 METO/LY
IKCHEPTHBIX OlleHOK. OIpejiesieHbl HANPABIEHUS ONTHMU3AINN
PACXojI0B Ha PAIIMOHAIBHOE MCHOJIb30BaHUE TIPHPO/IHBIX PECYPCOB
YKpanHbl /151 IEPBOOYEPEHOTO JIOTOJHNTENBHOTO (hUHAHCHPOBAHMS
TIPUPOIOOXPAHHOI JIeSITeTHHOCTH CTPaHbl. BakHelmuii pe3yabraT
HCTIOJIb30BAHMS JJAHHOTO METOJMYECKOro MOAX0/a — MPOrHO3UPO-
BaHME COIMAIBHO-EKOJIOT0-9KOHOMUYECKOTO PA3BUTHS YKPAUHbIL.

Kmiouesste cnoBa: HalpaBiIeHNs TPUPOJOOXPAHHBIX PACXO/OB,
MPUPOJIHBIE PECYPChI, HKOJOTHUS, TIPUPOJOOXPAHHbBIE 3aTPATHI, pa-
IMOHAJIBHOE TPUPOJOTIOIB30BAHNE, IKOHOMHUKA.
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