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ANALYSIS OF DECOUPLING OF ECONOMIC GROWTH, ENVIRONMENTAL
PRESSURE AND RESOURCE USE IN DNIPROPETROVSK REGION

Purpose. To define the relationship between economic growth, various types of environmental pollution and the use of natural
resources in Dnipropetrovsk region, to justify measures to reduce the adverse impacts of industry on the environment.

Methodology. The methodology of research on the relationship of economic growth, environmental pollution and the use of
natural resources in the region is based on the methods of scientific knowledge, specifically observation, comparison, analysis,
dialectical method, statistical analysis are used.

Findings. The effect of relative decoupling by types of environmental pollution and resource use at the regional level in the
general dynamics for 2013—2017 was not found. It is coincides with the national trend and indicates the existence of problems for
the region and the state in achieving sustainable development. Absolute decoupling was found at the regional level for all types of
environmental pollution in 2017 compared to 2013—2014, fuel use for production and household needs, natural gas and motor
gasoline in 2013—2017. There are more cases of absolute decoupling at the level of Dnipropetrovsk region than at the state level.
According to the method by P.Tapio, between the economic growth of the region and the majority of types of pollution in
2013—2017 there was predominantly recessive coupling. Between the growth rates of the gross regional product of Dnipropetrovsk
region and carbon dioxide emissions in 2016 was an expansive negative decoupling. Between economic growth and resource con-
sumption in the region there was found systemic overcoupling on fresh water in 2014 and 2016, volumes of harvesting liquid wood
in 2015—2016, firewood for heating in 2013-2016, and fuel briquettes and wood pellets and other natural raw materials in 2015 and
2017.

Originality. Decoupling factors were studied at the system level, which estimate a degree of relation between environmental
pollution, resource use and economic growth. With the lack of economic growth, there is found a phenomenon of negative decou-
pling — overcoupling, which indicates high rates of resource use.

Practical value. The results of the decoupling analysis are recommended to be used in the formation and adjustment of strategic

programs for the sustainable development of Dnipropetrovsk region.
Keywords: region, sustainable development, resource use, ecological pressure, decoupling, overcoupling

Introduction. Regional development in Ukraine is marked
by significant differences in the structure of regional econo-
mies. Heavy industry enterprises are located mainly in the
eastern economic regions of the state (Northeast, Dnipro,
Donetsk), and cause significant environmental pressure af-
fecting biodiversity and ecosystems. The concept of “green”
economy is the opposite of the existing “brown” economy in
Ukraine and is based on the idea of a “triple” gain from
achieving the goals of economic well-being, social justice, and
environmental protection and conservation. Thus, the intro-
duction of a green economy is the most promising way of
achieving sustainable development in Ukraine. The destruc-
tion of the existing connection between economic growth, en-
vironmental pressures, and resource consumption, in favor of
reducing the rate of environmental pollution and waste-free
use of natural resources in the context of sustainable economic
growth, is known as decapitation. Undoubtedly, the effect of
decoupling is considered to be an important component of the
movement towards a “green” economy, while the acceleration
of the decoupling process is a fundamental factor in future
well-being of humanity [1].

Literature review. The issue of interconnection between
economic growth, environmental pressure and resource use is
a matter of the International Resource Panel, which has pub-
lished, in particular, the following reports:

© Ivanov S.V., Vatchenko O.B., Svystun K.O., Vatchenko B.S.,
Oskoma O.V., 2019

- 2011 — “Decoupling Natural Resource Use and Envi-
ronmental Impacts from Economic Growth”, where, the au-
thors have proved a close correlation between the resource
consumption and economic prosperity, and refuted the phe-
nomenon of resource decoupling in a global scale, by analyz-
ing the dynamics of natural resource consumption on global
level [1];

-in 2014, “Decoupling 2: technologies, opportunities and
policy options” [2], where the authors highlighted the existing
technological perspectives and opportunities for both devel-
oping and developed countries to accelerate the effect of de-
coupling and obtain environmental and economic benefits of
increasing the productivity of resource use;

- in 2016, “Global material flows and resource productiv-
ity”, the authors noted that “global resource productivity has
declined since 2000 and the global economy now needs more
resources per unit of GDP than at the beginning of the centu-
ry”’; the situation where the growth of material flows is faster
than the growth of gross domestic product, is proposed to be
called “overcoupling”, which is the opposite phenomenon to
the decoupling [3];

- in 2019 — “Global resources outlook. 2019: natural re-
sources for the future we want”, the authors analyzed the de-
mographic and socio-economic drivers of natural resource
extraction and use on the global level, and described how these
drivers and environmental pressure associated with them
caused current condition of the environment; in particular, it
is estimated that from 1970 to 2017, the global annual output of
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material resources increased from 27 billion tonnes to 92 bil-
lion tonnes and continues to grow [4].

Anders Wijkman and Kristian Skdnberg in the report for
the Roman Club “The Circular Economy and Benefits for So-
ciety Jobs and Climate Clear Winners in an Economy Based
on Renewable Energy and Resource Efficiency” [5] noted
there is a need to use all kinds of natural resources in a much
more efficient way than hitherto. Thus there is an urgent need
of decoupling — a transition to an inclusive and circular econ-
omy. “Decoupling” itself is defined by the authors as “the
ability of an economy to grow without corresponding increases
in energy and resource use (source limits) and in environmen-
tal pressure (sink limits)”.

Asian scientists X. Y. Zeng and W. M. Wong, in their article
[6], investigated the extent of decoupling of economic growth
and types of environmental pollution in Kaohsiung, Taiwan,
using the method and terminology of Finnish scientist P. Ta-
pio. We consider his scientific approach is relevant to use in
this research.

Some Russian scientists have investigated decoupling in
certain entities of the Russian Federation. For example,
V. P.Samarina and G. T. Shkiperova found the effect of decou-
pling between gross regional product and emissions into the
atmosphere from stationary sources of pollution in Murmansk
region [7] and the Republic of Karelia [8]. S.N.Kirillov,
A.A.Pakin, N.I. Tul’ska investigated the relationship between
gross regional product and emissions from stationary sources
of pollution in Tatarstan (including analysis of districts and
cities) and in some areas of Volga region [9]. Taking into ac-
count the large scale of the research of these scientists, the ob-
tained results are variable.

A complex study on the Ukrainian regions’ economic
growth decoupling, factors influencing environment and re-
source consumption was carried out by I.M.Sotnik and
L.A.Kulik [10]. They concluded that there was no effect of
decoupling by environmental pressure and resource factors in
the regions of Ukraine in 2008—2012. Other scientist A. Gor-
skyi [11] researched the decoupling of economic growth and
environmental pressure in Ukraine and regions in 2001—2012.
He found the absence of the decoupling effect during this pe-
riod. However, examining the decoupling indices, A. Gorskyi
found the phenomenon of decoupling in some regions, in par-
ticular in Dnipropetrovsk (2001—2006), Luhansk (2004—
2009), Mykolaiv (2001—2005), Vinnytsia (2007—2011) and
Ivano-Frankivsk (2001—2004 and 2006—2011) regions.

Barzhina A.V. in the article [12] investigated decoupling of
economic growth and pollutant emissions into atmosphere
from stationary sources of pollution in Ukraine and its re-
gions, except for the cities of Kyiv and Sevastopol and the Au-
tonomous Republic of Crimea, for 2009—2014. The author
discovered the absence of the decoupling effect both in
Ukraine and in its regions.

The analysis of the dependence of emissions of pollutants
and carbon dioxide in Dnipropetrovsk region on the produc-
tion output in the region was carried out by G. Yu. Yeliseyeva
[13], she proved that there is a coincidence of decoupling dy-
namics in this region with the national decoupling dynamics
by these types of pollution in 2007—2012.

Litvak S. M. and Litvak O.A. [14], analyzed the intercon-
nection between the economic growth, resource use and the
formation of hazardous wastes of [—I1I classes of danger in the
economy of Mykolaiv region. Scientists found out that the de-
coupling effect in this region in 2010—2015 was only by the
consumption of energy materials and oil products.

Unsolved aspects of the problem. There is not enough at-
tention paid to the period 2013—2017 in the economy of Dni-
propetrovsk region in the works by foreign and native authors,
devoted to the study of decoupling of economic growth, envi-
ronmental pressure and resource use in the regions.

Purpose. The goal of the article is to study the intercon-
nection between economic growth, different types of environ-

mental pollution and the natural resource use in Dnipropetro-
vsk region and to substantiate measures for the reduction of
negative industry effect on the environment of Ukraine.

The description of the research methodology (structures,
order). The calculation of environmental pressure decoupling
factor and resource decoupling is given in formulas (1—3) [11]

Decoupling Index = Ly / EPy _EP; [DFy Iﬂ; (1)
DF./ DF, EP,/ DF, I,

Decoupling Index = Ne /NB :& DFy 2171\'; )
DF./ DF; Ngy/ DF, I,

Decoupling Factor = 1 — Decoupling Index, 3)

where DFy, DFy (Driving Force) is the indicator of economic
growth, at the state level — gross domestic product (GDP), at
the regional level — gross regional product (GRP), in the end
year and basic year; Ny, Nj are the amount of used natural
resources (mineral, forest, water, and other natural resources)
in the end year and basic year, natural units; EPy, EPp (Envi-
ronment Pressure) are indicators of environmental pressure,
natural units; /Ep is the growth rate, or index of the relative
change of environmental pressure in the end period compared
to the basic period, %; Iy is the growth rate of natural resource
use, %; 1Dy — quantum index of Gross Domestic Product (at
the state level) or quantum index of Gross Regional Product
(at the regional level), %.

The Decoupling Index reflects the elasticity or percent
change in environmental pressure (resource use) in case of
change in the quantum index of the Gross Domestic Product
or the quantum index of the Gross Regional Product at 1 %
per certain period, in this study — per year.

Two main indicators of atmospheric pollution are taken
into account to calculate decoupling indices by environ-
mental pressure factors, namely, the amount of pollutant
emissions and the amount of carbon dioxide emissions into
the atmosphere from stationary sources of pollution; the in-
dicator of hydrosphere pollution — unregulated wastewater
discharge into surface water bodies; and two main indicators
of lithosphere — the amount of waste generation of I—
IIT class of hazard and amount of waste generation of
IV class of hazard. Thus, five types of environmental pres-
sure were selected.

Indicators of use of freshwater, fuel for production, opera-
tional and domestic needs (taking into account the sales to the
population and gas stations retails), volume of felling of mer-
chantable wood and indicators of fuel use — coal, natural gas,
motor gasoline, gas oil (diesel fuel), wood for heating, fuel bri-
quettes and pellets from wood and other natural raw materials
are selected to calculate resource decoupling.

Integral indices of decoupling by factors of environmental
pressure (F;) and resource use (E/) are calculated using the
geometric mean of the growth rate of all types of pollution or
resources use in a given year using formulas (4, 5) [11]

F[_l_(,i,/EPEIXEPEZX---XEPE’”/DFEJ_
EP,  EPy,” " EP,, | DF, *)
:1_(r{1/[EPIx]E,,Zx...x[EPm/[DF);
EI:]—[d%x%x...XM/D&J:
Ny Ny " Ny / DF ®)

:1_(m/]”)’

where m is the number of environmental pressure factors, or
the number of types of pollution; z is the number of used natu-
ral resources; 1, 2,..., m are specific types of environmental
pressure; 1, 2, ..., n are specific types of used natural resources.

Calculated factors of decoupling can be explained in the
following way [11]:
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1. Decoupling Factor > 0, and increases in dynamics —
there is a decoupling effect, that is to say, there is a decrease in
environmental pressure or saving of natural resources and eco-
nomic subsystem pace of development increase.

2. Decoupling Factor < 0, and decreases in dynamics —
economic development causes an essential increase of envi-
ronmental pressure or depletion of natural resources.

3. Decoupling Factor = 0, testifies the equal rate of eco-
nomic growth and environmental pressure or the use of natu-
ral resources, and is possible under the following conditions:
a) GDP or GRP growth rate and environmental pressure (or
resource use) both are 100 % — in this situation, the rate of
natural resource depletion will not change at a sustainable
level of environmental capacity; b) GDP or GRP growth rate
and environmental pressure (or resource use) are more than
100 % — the rate of natural resource depletion increases at a
sustainable level of environmental capacity; ¢) GDP or GRP
growth rate and environmental pressure (or resource use) are
less than 100 % — the rate of natural resource depletion de-
creases at a sustainable level of environmental capacity.

In the analysis of decoupling indices, a method and termi-
nology by Finnish scientist P. Tapio was used. He proposed
three main categories of decoupling, which are divided into 8
situations (Table 1).

According to Table 1, the decoupling of economic growth
and environmental pressure can be divided into three types:
weak — in economic growth (ADF), accompanied by an in-
crease in environmental pressure (AEP); strong — in the con-
ditions of economic growth and reduction of environmental
pressure; recessive — in the conditions of simultaneous reduc-
tion of economy and environmental pressure. Coupling of
economic growth and environmental pressures can be expan-
sive in the conditions of simultaneous growth of the economy
and environmental pressure, and recessive — in the condition
of their reduction. Negative decoupling of economic growth
can be expansive-negative if economic growth and environ-
mental pressures grow simultaneously; strongly negative — in
the condition of the economic reduction, accompanied by the
environmental pressure increase; and weakly-negative, while
both economic and environmental pressure is reducing. In
each situation, the values of the decoupling index (DI are the
main criteria for assigning a particular case to a certain catego-
ry and the decoupling situation.

The study of overcoupling, or excess of the resources use
rate over the growth rate of the gross regional product of Dni-
propetrovsk region, requires the creation of a special method-
ology, because the concept itself is new and was proposed in
the report “Global material flows and resource productivity”
by the International Resource Panel in 2016. In the article,
overcoupling is recorded when indices of natural resource use

Table 1
Decoupling category and decoupling situation [6]

Decoupling

Decoupling situation AEP ADF DI
category

Decoupling | Weak decoupling AEP>0 | ADF>0| 0-0.8

Strong decoupling AEP<0 | ADF>0 <0

Recessive decoupling AEP<0 | ADF<0| >1.2
Coupling Expansive coupling AEP>0 | ADF>00.8—1.2

Recessive coupling AEP<0 | ADF<0]0.8—1.2
Negative Expansive negative AEP>0 | ADF>0| >1.2

decoupling | decoupling

Strongly negative AEP<0 | ADF<0 <0

decoupling

Weakly negative AEP<0 | ADF<0 | 0-0.8

decoupling

in the region’s economy, calculated on the basis of official sta-
tistics absolute data, in percentage to the previous year, exceed
the index of GRP physical volume of Dnipropetrovsk region
in prices of previous year.

Results. To find occurrences of absolute decoupling by the
factor of environmental pressure and resources use in Dnipro-
petrovsk region in 2013—2017, the absolute values of these fac-
tors from official statistical sources were analyzed, in particu-
lar: complex statistical publications of the State statistics ser-
vice of Ukraine — statistical yearbooks of Ukraine 2013—2017
| 15], Statistical collected book “Regions of Ukraine” for 2015
[16] and 2018 [17], and data from official sites of State statistics
service of Ukraine [18] and The main department of statistics
in Dnipropetrovsk region [19]. The following results were ob-
tained:

- unregulated wastewater discharge into surface water bod-
ies in the region was cut down from 325 million m? in 2013 to
230 million m? in 2017 (by 1.41);

- general use of fuel for production, operational and do-
mestic needs in the region was cut down from 26.4 million t of
equivalent fuel in 2013 to 19.2 million t of equivalent fuel in
2017, almost by 1.38;

- use of natural gas in the region was cut down from
4972.4 million m? in 2013 to 3281.7 million m? in 2017, almost
by one and a half;

- use of motor gasoline in the region was cut down from
336.6 thousand tn. in 2013 to 170.0 thousand tn. in 2017, al-
most twice.

Reduction of absolute indicators of four other factors of
environmental pressure, of total use of fuel, of consumption of
natural gas and coal in 2017 compared to 2013—2014 shows the
achievement of an absolute decoupling phenomenon in the
economy of the region by all types of environmental pollution
and some types of fuel resources. Among the reasons for this
phenomenon are: decrease in economic activity of industrial
enterprises of the region in 2013—2017; resource-efficient
measures implementation and greening of production pro-
cesses at enterprises; fuel consumption reduction, including
natural gas and coal, through the development of alternative
energy in the region: construction of solar energy facilities and
solid fuel boilers.

The dynamics of absolute decoupling in the region not al-
ways coincide with the dynamics of this phenomenon on the
national level. In 2017, in Ukraine, compared to 2014, the ab-
solute values of the following types of environmental pollution
decreased: the amount of pollutant emissions and the amount
of carbon dioxide emissions into the atmosphere from station-
ary sources of pollution by 1.30 and 1.34 times correspond-
ingly; the generation of waste of I—III class of dangerous in
1.22 times.

Absolute decoupling in the country was achieved by the
use of freshwater — it was cut down in 2017 compared to 2014
by 1.27 times; total fuel use was decreased by 1.20 times; coal —
by 1.26 times; natural gas — by 1.23 times; petrol — by
1.56 times; gas oil — by 1.06 times [15, 18]. The year 2014 is
taken as a basis of comparison due to the need to study the
absolute decoupling of natural resources use at the same ter-
ritorial area of Ukraine, i.e. not taking into account the tem-
porarily occupied territory of the Autonomous Republic of
Crimea and temporarily occupied parts of the territories of
Donetsk and Luhansk regions.

To identify occurrences of relative decoupling between
economic growth and different types of environmental pres-
sure in Dnipropetrovsk region in the dynamics in 2013—2017,
it is necessary to analyze the calculated decoupling factors
(Table 2).

The economy of Dnipropetrovsk region was in recession a
year longer than the economy of Ukraine, namely in 2013—
2016, when there was a negative growth of the region’s econo-
my, and the physical volume indices of the gross regional
product did not reach 100 % [20]. Despite this fact, environ-
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Table 2

Decoupling factors by environmental pressure in the economy of Dnipropetrovsk region in 2013—2017 [15—20]

Decoupling factors 2013 2014 2015 2016 2017
Decoupling-factor by the emission of pollutants 0.015 0.043 0.063 —-0.169 0.227
Decoupling-factor by the emissions of carbon dioxide 0.051 -0.062 0.137 -0.228 0.176
Decoupling-factor by the unregulated wastewater discharge into surface water bodies 0.145 | -0.009 | 0.052 0.071 0.077
Decoupling-factor by the generation of hazardous waste of [-I11 class —-0.115 0.197 -0.017 0.031 —-0.008
Decoupling-factor by the generation of hazardous waste of IV class —-0.040 | 0.093 0.030 0.079 —-0.157
Integral decoupling factor by the environmental pressure from five types of pollution 0.015 0.057 0.055 -0.036 0.073

mental pressure in the region in 2013—2017 was unstable and
sometimes had a negative value, for instance in 2016 for pol-
lutants and carbon dioxide emissions, or in 2017 for wastes
generation of IV class of hazard. So, there was no effect of de-
coupling between economic development and environmental
pressures during the study period. The integrated decoupling
factor by the environmental pressures from five types of pollu-
tion in the region was also unstable, and in 2016 had a negative
value.

To identify specific decoupling situations between eco-
nomic growth and different types of environmental pollution
in Dnipropetrovsk region using P. Tapio method (Table 1), let
us examine their growth rates and decoupling indices. Pollut-
ant emissions from stationary sources of pollution into the at-
mosphere in the region declined in 2013—2015 and in 2017.
The authors recorded a recessive relationship between pollut-
ant emissions and economic growth in the region in 2013—2015,
decoupling indices ranged from 0.937 to 0.985, and weak de-
coupling in 2017 based on a decoupling index value of 0.773.
In 2016, the index of physical volume of GRP of Dnipropetro-
vsk region was 98.4 %, and emissions of pollutants increased
by a rate of 115.1 % compared to the previous year. But a de-
coupling situation did not occur since the decoupling index
between indicators was 1.169 — less than 1.2, which could al-
low referring the situation to expansive-negative decoupling.

Carbon dioxide emissions in the region in 2013 and 2015
declined and their growth rates were lower than the growth
rates of the region’s GRP physical volume in those years. De-
coupling indices between the indicators were 0.949 and 0.862
respectively, which shows a recessive link between the indica-
tors. In 2014, carbon dioxide emissions increased at a rate of
101 % while GRP physical volume index in the region reduced
by 95.1 %. There was no decoupling situation based on the de-
coupling index value of 1.062. In 2016, the growth rate of car-
bon dioxide emissions (120.9 %) significantly exceeded the
growth rate of the regional economy. The decoupling index for
this type of pollution in 2016 was 1.228 — the authors recorded
expansive-negative decoupling. In 2017, carbon dioxide emis-
sions in the region decreased (84.1 %) with the simultaneous
increase in the region’s GRP (102.1 %); the decoupling index
was 0.824 — there was no weak decoupling.

In 2013—2016, a recessive link between GRP growth and
unregulated wastewater discharge into surface water bodies
was found in the region’s economy, decoupling indices from
0.855 to 1.009. In 2017, the positive growth of the region’s
economy was accompanied by a decrease in unregulated
wastewater discharge (94.3 %). Decoupling index value —
0.923 does not allow classifying this situation as weak decou-
pling.

In 2013, the rate of waste generation of [—III class of haz-
ard in the region (110.7 %) exceeded the GRP physical volume
index of Dnipropetrovsk region (99.3 %). This occurrence
cannot be referred to expansive-negative decoupling because
the decoupling index value between the indicators was 1.115.
In 2014—2016, both indicators were declining and decoupling
indices ranged from 0.803 to 1.017 — there was a recessive link
between the indicators. In 2017, the rate of waste generation of
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I-III class of hazard (102.9 %) was almost equal to the index
of physical volume of GRP in the region. The decoupling in-
dex of 1.008 evidenced the expansive coupling between the
growth of the region’s economy and the waste generation of
these hazard classes.

The rate of waste generation of 1V class of hazard in the
region in 2013 and 2017 (103.2 and 118.1 %, respectively) ex-
ceeded the GRP physical volume index. Decoupling indices
were respectively 1.040 and 1.157, so there were no phenomena
of expansive-negative decoupling. In 2014—2016, the rate of
waste generation of IV class of hazard and the index of physical
volume of GRP in the region declined synchronously, and de-
coupling indices ranged from 0.907 to 0.970 — there was a re-
cessive link between economic growth and waste generation of
IV class of hazard.

An integral factor of the environmental pressure from five
types of pollution in Dnipropetrovsk region in 2013—2015 was
lower than the rate of GRP growth in the region in given years
while decoupling indices varied from 0.945 to 0.985. There
was a recessive link between economic growth and the aggre-
gate environmental pressures in the region. In 2016, the inte-
gral factor of environmental pressure (101.9 %) exceeded the
extremely low economic growth rate in the region. In 2017, the
region’s GRP physical volume index exceeded extremely low
rate of environmental pressure (94.3 %) in the region. Decou-
pling indices in 2016—2017 were 1.036 and 0.927 respectively,
which makes it impossible to attribute both occurrences to any
decoupling situation.

To identify occurrences of resource decoupling in the
economy of Dnipropetrovsk, it is necessary to analyze the cal-
culated decoupling factors by resource use in 2013—2017 in the
region (Table 3).

The decoupling factors by use of all types of resources in
the Dnipropetrovsk region in 2013—2017 were very unstable;
this indicates that there is no effect of relative decoupling by
the resource factors in the overall dynamics. The tendency for
negative values of decoupling factors was most frequent in
2014 and 2016 by the use of freshwater, fuel, coal, gas oil, wood
for heating.

The decoupling factors by use of wood for heating were
exceptionally negative in 2013—2016, these were years of the
region’s economy negative growth. Decoupling factors by use
of fuel briquettes and pellets from wood and other natural raw
materials in 2015 and 2017 were negative, indicating a tenden-
cy of wood resources overuse, due to a significant increase in
natural gas price and, as a consequence, reduction of its use in
favor of cheaper fuel resources. Integral decoupling factors
were negative: by use of three types of resources in 2013 and
2015, and by use of six types of fuel resources (in 2013—2014 —
by five) — in 2013, 2016 and 2017; by use of eight types of re-
sources (in 2013—2014 — seven) excluding the fuel for produc-
tion, operational and domestic needs — in 2013 and 2016.
Therefore, despite the lack of economic growth in 2013—2016,
and insignificant economic growth in 2017, in the region, there
was a tendency to overuse these resource groups.

To identify occurrences of negative decoupling, or over-
coupling, between economic growth and used resources in the
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Table 3

Decoupling-factors by factors of resource use in the economy of Dnipropetrovsk region in 2013—2017 [15—17, 19, 20]

Decoupling factor

2013 2014 2015 2016 2017

Decoupling factor by use of fresh water 0.049 | -0.059 | 0.282 | -0.217 | 0.255
Decoupling factor by fuel for production, operational and domestic needs (taking into 0.054 | -0.012 | 0.063 | -0.002 | 0.113
account the sales to the population and gas stations retails)

Decoupling factor by volume of felling of merchantable wood 0.327 0.054 | -0.470 | -0.225 | 0.237
Decoupling factor by coal 0.087 | —0.049 | 0.158 | -0.265 | 0.161
Decoupling factor by nature gas 0.097 0.085 0.119 —-0.007 0.059

Decoupling factor by motor gasoline

0.044 0.116 0.138 0.092 0.154

Decoupling factor by gas oil (diesel fuel), 0.018 | -0.005 | 0.036 | —0.028 | —0.025
Decoupling factor by wood for heating -0.151 | =0.965 | —0.279 | —-0.462 | 0.200
Decoupling factor by fuel briquettes and pellets from wood and other natural raw materials - - -1.953 | 0.661 -1.124
Integral decoupling factor by use of three types of resources: freshwater, fuel for -0.154 | 0.005 -0.004 0.143 0.204

production, operational and domestic needs, felling of merchantable wood

Integral decoupling factor by use of six types of resources (in 2013—2014 — 5 types)

-0.023 | 0.109 0.151 | -0.084 | —0.026

without fuel for production, operational and domestic needs

Integral decoupling factor by use of eight type of resources (in 2013—2014 — 7 types)

-0.077 | 0.077 0.119 | -0.016 | 0.050

region’s economy, the authors examine the rate of GRP
growth and the use of these resources. The overcoupling by
freshwater use in Dnipropetrovsk region was observed in 2014
and 2016 when the rates of this resource use (100.7 and 119.8 %
respectively) exceeded the economic growth rate of the region.

Overcoupling by volume of felling of merchantable wood
in the region was recorded in 2015—2016, when the rates of this
resource use (132.7 and 120.6 % respectively) significantly ex-
ceeded the growth rate of GRP in the region, indicating the
extensive depletion of forest resources in Dnipropetrovsk re-
gion, namely 9.7 % in 2015 and 1.6 % in 2016.

There was overcoupling in the economy of Dnipropetrovsk
region in 2016 by use of coal, the rate of its use was 124.5 %
along with a low index of physical volume of the gross regional
product. The insignificant increase in the rate of coal con-
sumption (99.8 %) over the rate of economic development of
the region in 2014, or the rate of natural gas use (99.1 %) over
the rate of economic development in 2016 does not allow re-
ferring these occurrences to overcoupling.

Overcoupling in the economy of Dnipropetrovsk region
was observed by gas oil in 2016, its use rate (101.2 %) exceeded
the rate of economic growth in the region; by wood for heating
in 2013—2016, the rates of its use varied from 114.3 to 186.8 %,
in the conditions of negative growth of the economy of the re-
gion; by use of fuel briquettes and pellets from wood and other
natural raw materials in 2015 and 2017, the rates of which
(266.7 and 216.8 % respectively) exceeded the indices of gross
regional product physical volume in Dnipropetrovsk region at
the same years.

Research on indexes of GRP physical volume in Dnipro-
petrovsk region and rates of use by three resources types
(freshwater, fuel for production, operational and domestic
needs, felling of merchantable wood), by six (in 2013—2014 —
five) types of fuel resources and by eight (in 2013—2014 —
seven) types of resources, excluding the fuel for production,
operational and domestic needs, showed a single case of
overcoupling by three types of resources use in 2016, when
the growth rate of their total use (112.5 %) exceeded the
GRP growth rate, which had a negative increase (1.6 %).
Overcoupling by six types of fuel resources and by eight types
of resources, excluding the fuel for production, operational
and domestic needs, in the economy of Dnipropetrovsk re-
gion was observed for two years in succession in 2014—2015
when the growth rates of use of these groups of resources
were:

- 105.4 % in 2014 by five and 104 % in 2015 by six types of
fuel resources;

-102.4 % in 2014 by seven and 101 % in 2015 by eight types
of resources in the condition of negative growth of the region’s
economy.

Conclusions. As a result of the crisis and recession in the
region’s economy, which was accompanied by economic con-
traction, absolute decoupling was achieved between economic
growth and all types of environmental pollution, the general
use of fuel for production, operational and domestic needs,
natural gas and motor gasoline use in 2013—2017. This was
caused by the introduction of the clean and energy-saving
technologies in the region, the construction of solid fuel boil-
ers and solar power plants, and the reduction of gas consump-
tion by the population due to market situation (setting the
market price of gas and its rise in prices).

The analysis of the decoupling factors by the environmen-
tal pressure and resource use in the economy of Dnipropetro-
vsk region did not reveal the effect of relative decoupling in
2013—2017, which indicates that there are problems in the re-
gion regarding transition towards sustainable development.

The study on economic development decoupling indices
and environmental pressure factors in Dnipropetrovsk region
revealed a predominantly recessive relationship between them
in 2013—2015. In 2016, there was an expansive-negative de-
coupling between carbon dioxide emissions and the economy
of the region, which had no systemic display in other years.

The systemic display of negative decoupling between eco-
nomic growth and used resources, or overcoupling, included
freshwater use in 2014 and 2016, felling of merchantable wood
in 2015—2016, use of wood for heating in 2013—2016, use of
briquettes and wood pellets, other natural raw materials in
2015 and 2017 in the region (in 2013—2016 overcoupling in
Dnipropetrovsk region was combined with a negative trend —
economic contraction).

In Dnipropetrovsk region, national trends of extensive use
of wood and other natural resources are repeated.

The authors believe that measures to reduce the negative
impact of industry on the environment of Ukraine and its re-
gions should include: extensive greening of industry, develop-
ment of “green” services aimed at reducing the harmful effects
of industrial enterprises, and improvement of climate for in-
vesting the development of renewable energy in the country. In
the long term perspective, the transition of the state economy
to the principles of the Third and Fourth Industrial Revolu-
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tion on the basis of sustainable, inclusive, waste-free and low-
carbon development should partly solve the problem of the
negative impact of industry on the environment.

Itis relevant to use the decoupling tool in the development
of strategic programs for sustainable development of the re-
gions, and as a prerequisite and a mean of calculating the suc-
cess of the implementation of international obligations of the
state to achieve the effect of decoupling from the reduction of
greenhouse gas emissions and all harmful types of pollution, as
well as reducing of natural resources use while steady econom-
ic growth.
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Meta. BctaHOBUTH B3a€EMO3B’SI30K MiX €KOHOMiIUHUM
3pPOCTaHHSIM, PiI3HUMU BUIAMHU €KOJIOTIYHOTO 3a0pyIHEHHS
I BUKOPUCTAHHSIM TPUPOAHUX pecypciB y JIHimpornerpoB-
CbKOMY pETiOHi, OOI'PYHTYBaTU 3aXOIM 3i 3HMXKEHHSI Hera-
TUBHOTO BIUJIMBY NPOMUCIOBOCTI Ha HaBKOJIMIIHE CEpelo-
BHUIIIC.

MeTtoauka. MeToauka A0CTiIKEHHST B3AEMO3B SI3KY €KO-
HOMIYHOTO 3pPOCTaHHSI, €KOJIOTIYHOTO 3a0pyIHEHHS i1 BUKO-
PUCTaHHSAM MPUPOIHUX PECYPCiB y perioHi IPyHTYETbCSI Ha
MeTOIax HayKOBOTO ITi3HAHHS, a caMe: CITOCTEPEKEHHS, T10-
PIBHSIHHSI, aHaJli3y, 3aCTOCOBAHO MiaJIeKTUYHUI METOM, CcTa-
TUCTUYHUI aHAIi3.

Pesyabratn. Eexty BimHOCHOrO AeKaruliHry 3a BUaaMu
€KOJIOTIYHOTO 3a0pymHEHHSI I BUKOPUCTaHHSI pecypciB Ha
PiBHi perioHy B 3arajibHiii auHamii 3a 2013—2017 pp. He BU-
sByieHo. Lle cniBnagae 3 HallioHATbHOIO TEHACHIIIEIO Ta CBijI-
YUTb MPO iCHYBAaHHS MpoOJIeM LISl pEerioHy i epKaBu 11010
TIOCSAATHEHHS CTaJIOrO PO3BUTKY. BUsBIeHO abCOMIOTHMIA 1e-
KaIUTiHT Ha PiBHi perioHy 3a BciMa BUJIaMU €KOJIOTiYHOro 3a-
opynHeHHs y 2017 p. y nmopiBHsiHHI 3 2013—2014 pp., BUKO-
PUCTaHHSIM MaJliBa Ha BUPOOHUYO-EKCILTyaTaliiiHi Ta KO-
MYHaJIbHO-ITOOYTOBI TTOTPEOH, TPUPOTHOTO Ta3y if MOTOPHO-
ro 6eH3uny y 2013—2017 pp. BunankiB abcol0oTHOTO aeka-
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TUTiHTY Ha piBHi JIHIMPONEeTPOBCHKOIO perioHy € Oiblie, HixX
Ha piBHi nepxaBu. 3a metonoM [1. Tamio, Mk eKOHOMIYHUM
3POCTAHHSIM DETiOHY I OUIbIIICTIO BUAIB 3a0pyAHEHHS Yy
2013—2016 pp. OyB IepeBaxXHO pelLieCUBHUI KariiHr. Exc-
MaHCUBHO-HETaTUBHUI NEKAIUTiHT MiX TeMIaMu 3pOCTaHHS
BaJIOBOTO PETriOHAJIBLHOTO MPOAYKTY [HIMponeTpoBIIMHU Ta
BUKUIaMU TiOKCUIY BYIJIEILIO B perioHi 0yB y 2016 p. Cuc-
TEMHUIA OBEPKAILIiHT MiXK €KOHOMIYHUM 3POCTAHHSIM i CIO-
>KMBaHHSIM PecypciB y perioHi OyB 3a cBixoto Boaoto y 2014 i
2016 pp., obcgramMu 3aroTiBii JIHKBIZHOI JIEPEBUHU Y
2015—2016 pp., apoBamu mist onaneHHst y 2013—2016 pp. i
MaJMBHUMU OpUKETaMU Ta TpaHyJlaMu 3 IEPEBUHU Ta iHILIOI
npupoaHoi cupouHu y 201512017 pp.

Haykosa HoBu3Ha. CHICTEMHO TOCIiIXKEHi TOKa3HUKY Ae-
KaIUTiHTY, 110 OLiHIOITb CTYIiHb 3B’3KY MiX 3a0pyIHEH-
HSIM HaBKOJIMIIIHBOTO CEPEOBUILA, BUKOPUCTAHHAM pecyp-
CiB i 3pocTaHHSIM eKOHOMIKHU. [1pu BiICyTHOCTI €KOHOMIYHO-
TO 3pOCTaHHS BUSIBJIEHE SIBUILE HETAaTUBHOTIO JEKaIUIiHTy —
OBEPKAIUTiHT, 110 CUTHAJII3y€E MPO BUCOKi TEMITU BUKOPUC-
TaHHS PecypciB.

IIpakTyna 3HaumMmicTb. Pe3ynbraTu AekaruliHr-aHamtizy
PEKOMEHI0BAaHO BUKOPUCTOBYBATH IMPU (POPMYBaHHI i KO-
pUTYBaHHI CTpaTeriyHUX TMpOrpaM CTajoro po3BUTKY JIHi-
MPOTNETPOBCHKOIO PETiOHY.

Kurouosi ciioBa: pecion, cmanuii po3eumok, UKOpUCManHs
pecypcie, exonoeiuHuil muck, dekanaine, 06epKaniine
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Ienb. YCTaHOBUTD B3aMMOCBSI3b MEXTY 9KOHOMUYECKIM
pPOCTOM, pa3HBIMU BUIAMU IKOJOTMUYECKOTO 3arpsi3HEHUST U
WCTIONBb30BaHNEM TIPUPOIHBIX PecypcoB B JIHempomneTpoB-
CKOM pEeruoHe, 00OCHOBaTb MEphl MO CHUXKEHUIO OTpHLa-
TEJILHOTO BO3/EICTBYSI IIPOMBIIIUIEHHOCTH Ha OKPYKAIOIIYIO
cpeny.

Metoauka. MeTonuka ncciaeoBaHNs B3aUMOCBSI3U KO-
HOMUYECKOTO POCTa, SKOJIOTUYECKOTO 3arpsi3HEHUS M MC-
TOJIb30BAHUS TIPUPOAHBIX PECYPCOB B PETMOHE GazupyeTcs
Ha METOoJaX HayYHOTO TMO3HaHWs, a UMEHHO: HaOIIOneHN s,
CpaBHEHUs, aHaau3a, MPUMEHEH IUAIEKTUYECKUil METOI,
CTaTUCTUYECKUIT aHAIIN3.

PesyabraTel. Dddekra OTHOCUTETBHOTO MeKaIlJIMHTa 110
BHJIaM 9KOJIOTMYECKOTO 3arpsi3HEHUST M UCTIOJIb30BaHMSI pe-
CypcOB Ha YpOBHE peruoHa B OOIIeil IWHAMHUKE 3a
2013—2017 rr. He oOHapyxXeHo. DTO COBIIaJaeT ¢ Haluo-
HaJbHOU TeHAECHIMEN U CBUAETEILCTBYET O CYLIECTBOBAHUM
MmpoGJieM ISl perMoHa W TOCyAapcTBa TIPU JTOCTVDKEHUU
ycToitunBoro pasButusi. OOHapykeH aOCONIOTHBIN JeKa-
TJTMHT Ha YPOBHE PErroHa 1O BCeM BUIIAM 3KOJIOTUIECKOTO
3arpsisHeHust B 2017 r. B cpaBHeHuu ¢ 2013—2014 rr., uc-
TOJIb30BAHUEM TOILIMBA Ha TIPOM3BOACTBEHHO-IKCILTyaTa-
LIMOHHbBIE U KOMMYHATIbHO-OBITOBbIE TOTPEOHOCTH, TPUPOA-
HOTro rasza u MotopHoro 6eH3uHa B 2013—2017 rr. Ciyuyaes
a0bCOJIIOTHOTO JeKaIIMHra Ha ypoBHe [IHEerporeTpoBCKOro
perroHa OoJbllle, YeM Ha ypoBHe Trocynapctsa. [1o meromy
I1. Tanuo, MexXIy 9 KOHOMUUYECKUM POCTOM pervoHa v 001b-
LUMHCTBOM BUIOB 3arpsi3HeHus B 2013—2017 rr. 6pu1 npeu-
MYLLIECTBEHHO PElIeCCUBHBII KaIllJIMHT. DKCITaHCUBHO-HEeTra-
TUBHBIN EKATUTMHT MEXIy TEMITaMU POCTa BAJIOBOTO PETHUO-
HaJIbHOTO TIpoayKTa JIHempomeTpoBIIMHBI U BbIOpOCAMU
nuokcuaa yriaepona B perrone 6ui1 B 2016 1. CucTeMHbBIN
OBEPKAIUIMHT MEX1y 9KOHOMUYECKMM POCTOM U MOTpebe-
HHUEM pPeCcypcoB B perMoHe ObLI 1Mo cBexkeil Bome B 2014 u
2016 rr., oGbeMaMM 3aroTOBKM JIMKBUIHOM IPEBECUHBI B
2015—2016 rr., npoB mist ororieHust B 2013—2016 rr. u To-
MJIMBHBIMY OpUKETaMU Y FPaHyIaMU U3 IPEBECUHBI U IPYTO-
TO TIPUPOTHOTO ChIpbs B 2015 1 2017 r.

Hayunas noBusHa. CHCTEeMHO McCIeIOBaHbl MOKa3aTeln
NIEKATUTMHTA, OLIEHWBAIOIINE CTeTIeHb CBSI3W MEXKIy 3arpsi3-
HEHMEM OKpYKalolllell cpelbl, MCTIOJIb30BaHUEM PECYPCOB U
pPOCTOM KOHOMUKH. [1py OTCYyTCTBUM SKOHOMUYECKOTO PO-
cTa 0OHapYXEHO sIBJIEHKMe HEraTUBHOTO JeKaIlIMHTa — OBEP-
KaTUTMHT, YTO CUTHAIM3UPYET O BHICOKUX TeMIIaX UCIIOIb30-
BaHMsI PECYPCOB.

IIpakTuyeckas 3HAYMMOCTb. Pe3yTbTaThl IeKarIMHT-aHa-
JIM3a PEKOMEHIOBAHO MCITOJIb30BaTh MPU (POPMUPOBAHUU 1
KOPPEKTUPOBKE CTPAaTeTMUECKUX MPOrpaMM YCTOMYUBOTO
pa3BuTHs JIHETIPOTIETPOBCKOTO PETMOHA.

KumoueBsbie cioBa: peeuon, ycmoiiuugoe pasgumue, ucnons-
308aHue pecypcos, IKon02uteckoe dagaeHue, 0eKaniutHe, 0gep-
KanauHe
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