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1. Introduction

The public view of the economic development of the world community is currently actively associated with the
international paradigm of sustainable development. Sustainability should be viewed as humanity's target goal of
human-ecosystem equilibrium, while 'sustainable development' refers to the holistic approach and temporal
processes that lead us to the endpoint of sustainability (Richard Ross, 2015). The concept of sustainable
development has developed beyond the initial intergenerational framework to focus more on the goal of "socially
inclusive and environmentally sustainable economic growth™ (Sachs, Jeffrey D. 2015). The global economic
growth generates an increase in the extraction and consumption of natural resources, increasing the degree of
negative impact on the environment. Currently, the task of studying the possibilities of economic growth without
increasing the natural capacity of economic systems and reducing environmental damage from economic
activities is of particular relevance. The world's strategic development guidelines are reflected in the 17
Sustainable Development Goals, which focuses on strengthening the means of implementation and revitalization
of global partnership for sustainable development (Goal 17, 2020).

Sustainable development is a major global objective to overcome the economic, environmental and societal crises
in many countries. In the last 30 years, the concept of sustainable development has taken shape thanks to a greater
awareness of the need for sustainable development. Various public Institutions at international and national levels
(e.g. International Organization, National Public Administration, Municipality, and University) played a key role.
Sustainability is defined as the practice of maintaining world processes of productivity indefinitely — natural or
human-made by replacing resources used with resources of equal or greater value without degrading or
endangering natural biotic systems (Lynn R. Kahle, Eda Gurel-Atay, Eds., 2014). One of the main instruments to
develop a smart, sustainable and integrated growth (European Commission, 2010) is through the circular
economy (European Commission, 2014, Pardo, P. & Schweitzer, J.P., 2018; Stankevi¢ius A, Novikovas A.,
Bakaveckas A., & Petryshyn O., 2020). Furthermore, it is important to promote a sustainable behavior (Goal of
the Sustainable Development Goals) specifically on sensitive issues such as social and environmental
responsibility, so that all citizens can acquire and develop skills needed to promote the goals of the Agenda 2030
(United Nations, 2015, Barbier, E., 1987).

The purpose of the article is to form the methodology and develop the methods for analyzing the impact of
economic indicators on the environmental condition of the state and their approbation at the state level. There is a
large discussion among the international scientific communities about the complexity of making management
decisions considering social, environmental, and investment and innovation factors. In this issue, it is very
important, firstly, to ensure the combination of society, science, business and government, and secondly, to
consider the existing natural and resource potential of territories and existing natural capital, as well as to
determine the level of environmental pollution.

Events, especially large-scale ones, produce several impacts on a territory, which are not exclusively economic in
nature. The evaluation of the environmental and social effects of an event is very complex, not only because the
effects are often indirect and intangible, and, therefore, difficult to perceive and measure in time, but also because
the variables which affect the outcomes are manifold in reality. Moreover, because of the wide range of the goals
pursued and of the heterogeneity of the subjects involved both directly and indirectly (stakeholders), it is
extremely difficult to single out the parameters by which to measure the success of an event. In fact, several
scholars have stated that these performance measures differ according to the subjects involved in the evaluation
(promoters, organisers, communities and sponsors) and the goals pursued (Bowdin, G., Allen, J., O’Toole, W. G.,
Harris, R. & McDonnell, 1., 2011, Carayannis, E. G. & Campbell, D. F. J., 2010; Mirzayeva, G., Turkay, O.,
Akbulaev, N., & Ahmadov, F. 2020).
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However, as for making managerial decisions at the state level, it is very important to form the balanced
algorithm of actions, which is formed on the basis of an in-depth analysis of economic and environmental
indicators (O'Sullivan, Arthur & Sheffrin, Steven M., 2003). In economic theory, the scientists have developed a
number of concepts of the relationship between economic growth and environmental pressure, in particular, the
concepts of dematerialization, environmental efficiency, environmental competitiveness, and so on. The concept
of decoupling as a phenomenon of the gap between economic development and the degree of anthropogenic
impact on the natural environment has become the most widespread in recent years. In the field of environmental-
economic research, decoupling refers to the direction that could allow the economy to grow without a
corresponding increase in pressure on the environment. Currently, in many countries, increased production is
increasing the burden on the environment. An economy that supports economic growth while reducing the
amount of resources used, such as water or fossil fuels, while not linking environmental degradation would be
said to be decoupled (Decoupling Natural Resource Use and Environmental Impacts from Economic Growth,
2020). Relative decoupling refers to a decline in the ecological intensity per unit of economic output. Absolute
decoupling refers to a situation in which resource impacts decline in absolute terms (Jackson, Tim, 2009). At the
same time, the implementation of economic and environmental priorities of the state in the practical plane makes
it necessary to develop new methodological approaches to the analysis of the transformational impact of
economic indicators on the environment conditions in the state (Smith, Charles Emrys, 2009). Despite the existing
methodological developments, there is a need for new approaches to the multidimensional study of the
relationship between economic growth, destructive impact on the environment and the use of natural resources,
with an emphasis on the diagnosis of economic and environmental indicators, as well as the assessment of many
factors as an alternative to decoupling analysis (Sachs, Jeffrey D., 2015). These circumstances determined the
purpose and objectives of this study.

2. Results

The methodology for calculating GDP productivity indicators provides for the use of three GDP indicators (see
table. 1). For calculating specific indicators (per 1 person), the dynamics of the population of Ukraine is
important. The values of these indicators and their basic indexes (compared to 2010) are shown in table 2.
Attention is drawn to the significant difference between the basic GDP indexes in actual and comparable prices in
2010, which is a consequence of inflationary influence. Thus, in 2018, compared to 2010, the GDP index in actual
prices was 329.7%, in comparable prices in 2010 — 96.7%. In other words, in comparable prices, there is a
downward trend in GDP in the period from 2014 to 2018, which is due, in particular, to a decrease in the
statistical sample of data from the temporarily occupied territories.

Table 1. Methodology and methodological support for the analysis of the impact of economic indicators of state economic development
on the environment

Measuring the progress of “green” growth by determining the level and dynamics of the interaction of economic
1. Goal and environmental indicators, as a methodological basis for developing mechanisms for managing economic
relations in the context of the international paradigm of sustainable development

1. Systematization of information flows in terms of the main areas of evaluation
2. Assessment of the state and dynamics of the components of the basic indicator
3. Assessment of the state and dynamics of factors influencing the components of the basic indicator

2. Task 4. Generalized evaluation of the results of the analysis as a basis for making managerial decisions on the
mechanisms of sustainable development
5. Forecasting the dynamics of indicators of resource and environmental productivity of GDP
. 1. Systematic 3. Effectiveness
3. Principles

2. Objectivity and accuracy 4. Scientific and flexible

1. OECD methodology - indicators of "green™ growth of the OECD (a group of indicators of environmental and
resource efficiency)

2. Methodology for assessing the Sustainable Development Goals, adapted for Ukraine

3. Methodological support for determining the economic and environmental priorities of the “green economy" in
the context of sustainable development of Ukraine

4. Normative assessment of the parameters of economic security of the state

4. Methodical basis
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Continuation of the table 1.

5. Indicators of
resource and
environmental
productivity of
GDP

1. Indicators for estimating the amount of consumed resource (resource factors):
1.1. Water productivity (capacity) of GDP

1.2. Energy productivity (capacity) of GDP

2. Indicators for environmental impact assessment (environmental factors):

2.1. Carbon productivity (capacity) of GDP

2.2. Productivity of GDP by waste

6. Components of
GDP performance
indicators

. GDP in actual, constant prices, constant prices in 2011 for PKS

. Volumes of water consumption; volumes of water abstracted from natural water bodies.
. Final energy consumption; general supply of primary energy

. Carbon dioxide emissions

. Volumes of generated waste of I-1V classes;

7. Factors
influencing the
components of

GDP productivity

. Structural transformations of gross value added

. Production volumes in sectors of the national economy

. Average annual population

The amount of costs for environmental protection (capital investment and current costs)
. Structural changes in environmental investment

8. Evaluation
procedure

. Analysis of indicators of economic development of the country in the context of economic security parameters
. Assessment of the dynamics of factors influencing the components of GDP productivity indicators

. Assessment of the level and dynamics of water productivity and water capacity of GDP

. Assessment of the level and dynamics of energy productivity and energy intensity of GDP

. Assessment of the state and dynamics of carbon productivity and GDP capacity

. Assessment of the state and dynamics of productivity and GDP capacity by waste

. Assessment of the impact of agriculture and raw material exports on the state of the environment

. Generalized diagnosis of the impact of economic indicators on sustainable development of the state and the
environment

Source: authorial development

This reason led to a sharp decline in the population index from 99.2 % in 2013 to 93.7 % in 2014, which should
be considered when analyzing the interaction of economic and environmental indicators. The volume of output in
national economic sectors is an important factor influencing the components of GDP productivity

Table 2. Values and basic indices of GDP and population in Ukraine

Indi Years

ndicators 2010 2012 2013 2014 2015 2016 2017 2018

1. GDP at actual

prices, UAH billion 1079,35 1404,67 1465,20 1586,92 1988,54 2385,37 2983,88 3558,71

% to 2010. 100,0 130,1 135,7 147,0 184,2 221,0 276,5 329,7

2. GDP at constant

prices in 2010, UAH | 1079,35 1141,06 1140,75 1066,00 961,82 985,30 1009,60 1043,27

billion

% to 2010 100,0 105,7 105,7 98,8 89,1 91,3 93,5 96,7
2010 2012 2013 2014 2015 2016 2017 2018

3. GDP at constant

2011 prices for PKS, | 358,92 379,44 379,33 354,48 319,49 327,22 3354 3469

billion int. dollars

% to 2010 100,0 105,7 105,7 98,8 89,0 91,2 93,4 96,7

4. Average annual

population, million | 45,87 4559 45,49 43,00 42,84 42,67 42,49 42,27

people

% to 2010 100,0 99,4 99,2 93,7 93,4 93,0 92,6 92,1

Source: calculated by the authors according to the State Statistics Service of Ukraine (Report on Green Transformation in Ukraine based on
OECD Green Growth Indicators, 2016, Sustainable Development Goals: Ukraine: National Report, 2017, Statistical Yearbook of Ukraine

for 2018).
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Some idea of their dynamics is provided by statistical data on the dynamics of product indexes, in particular in
industry, construction and agriculture (Table 3).

Table 3. Dynamics of indices of industrial, construction and agricultural products in Ukraine,% to the previous year

Years
Indicators 2010 2012 2013 2014 2015 2016 2017 2018
1. Index of industrial production, total, incl.: 112,0 99,5 95,7 89,9 87,0 102,8 1004 101,6
1.1. Mining and quarrying 104,5 101,9 100,6 86,3 85,8 99,8 94,3 1024
1.2. Processing industry 116,2 98,0 92,9 90,7 874 104,3 104,8 101,1
2. Indices of construction products n.d. 91,7 88,9 79,6 87,7 1174 126,3 1085
3. Agricultural production indices 98,6 9,1 1136 1022 95,2 106,3 978 108,1

Source: Calculated by the authors according to the State Statistics Service of Ukraine (Statistical Yearbook of Ukraine for 2018).

In 2014-2015, there was a decrease in the level of industrial production indexes, including in the mining and
processing industries, as the main consumers of resources, which affects the level of the GDP productivity
indicator for this period. For agriculture in the period from 2013 to 2014, there is a tendency to increase
production (by 13.6 % and 2.2%), which in 2015 changes to the opposite. The dynamics of production indexes
should be considered when evaluating indicators of resource and environmental productivity of GDP, because
resources treated as important economic assets (Barbier, Edward B., 2006). Another important factor affecting the
productivity components of GDP is the amount spent on environmental protection (see table. 1). According to
statistics, in 2018, total expenditures on environmental protection in Ukraine amounted to UAH 34.39 billion. (in
actual prices), an increase of 162% over the 2010 baseline. During the study period, the volume of environmental
investment varied from 1.5 % of GDP in 2012 to 1.0 % of GDP in 2018. At the same time, the growth of the
indicator in actual prices was accompanied by a decrease in its share in GDP from 1.2 to 1 % (Richards, G. &
Palmer, R., 2010). In 2010-2018, there were structural changes in the composition of expenditures on
environmental protection: the share of capital investments increased from 21 % to 29 %, while the share of
current expenditures, on the contrary, decreased from 79% to 71%, respectively. The dynamics of capital
expenditures and current expenditures on environmental protection in Ukraine is clearly shown in fig. 1.

UAH million %p
40000 1.6
35000 - 1.4
30000 A - 1.2
25000 _Ell.o
20000 — 0.8
15000 — 0.6

10000 |— - 0.4

* = l TR E

o M - 0.0
2010 2011

2013 2014 2015 2016 2017 2018
Years

Current investments
mmmm Capital Investments

=t Capital investment and current expenditures. in% of GDP at actual prices

Fig. 1. Capital investments and current expenditures for environmental protection in Ukraine, UAH million and% of GDP
Source: built by the authors according to the State Statistics Service of Ukraine (Report on Green Transformation in Ukraine based on
OECD Green Growth Indicators, 2016, Sustainable Development Goals: Ukraine: National Report, 2017).
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In 2018, 86.9% of expenditures on environmental protection were made up of own funds of enterprises and
organizations, 6.7 % — the state and local budgets, and 6.4 % — other sources of financing. In 2018, by structure,
the largest share of capital investments was directed mainly to atmospheric air protection (34.8 %), radiation
safety (20.2%), and wastewater treatment (16.8%) (table 4). During the reporting period, the structure of current
expenditures was dominated by the expenditures on wastewater treatment (39.6%) and waste management
(36.3%).

Table 4. Structure of capital investments and current expenditures for environmental protection in Ukraine, % *

Capital Investments Current investments
Environmental protection measures Years Changes Years Changes
2010 2018 (+-) 2010 2018 (+-)
i%S.S,::etsmosphenc air protection and climate change 412 348 64 127 119 08
2. Return water treatment 26,6 16,8 -9,8 48,6 39,6 -9,0
3. Waste management 17,2 11,7 -55 251 36,3 +11,2
4. Protection and rehabilitation of soil, groundwater 116 144 28 46 53 +07
and surface water
5. Reduction of noise and vibration 04 0,6 +0,2 0 0,9 +0,9
6. Conservation of biodiversity and habitat 0,7 0,7 - 2,3 3,3 +1,0
7. Radiation safety 01 20,2 +20,1 44 05 -39
8. Researchwork
environmental orientation 03 01 -0.2 05 05 )
9. Other types of environmental activities 19 0,7 -1,2 18 1,7 -0,1
Total: 100 100 X 100 100 X

Source: calculated by the authors according to the State Statistics Service of Ukraine

Analyzing the structural changes in environmental investments, we can state that the priorities of the state's
environmental policy have changed in the direction of implementing measures to ensure radiation safety,
wastewater treatment, and waste management, which, of course, has affected the indicators of GDP productivity
for water resources and waste. Environmental policy is used to influence human activities in order to prevent
unwanted impacts on natural resources and the environment. It is also designed to ensure that changes in the
environment do not have unacceptable consequences for humans (McCormick, John, 2001). The procedure for
assessing the GDP resource productivity will be considered in detail on the example of water productivity of GDP
in Ukraine, and environmental productivity — on the example of GDP productivity for waste. A group of
indicators that characterize water productivity and water capacity of GDP in Ukraine is shown in table 5.

Table 5. Dynamics of indicators of water capacity and water productivity of GDP in Ukraine *

Years
Indicators 2010 2012 2013 2014 2015 2016 2017 2018
L. Water was taken from natural water | o ¢ 14651 13625 11505 9699 9907 | 9224 11296
bodies, million m3
% until 2010 100,0 98,7 91,8 77,5 65,3 66,7 62,1 76,1
2. Water capacity of GDP, m3 of used
water per 1000 UAH. GDP (at actual | 13,75 1043 9,30 7,25 4,88 4,15 3,09 3,17
prices)
3. Fresh water consumption, million m3 | 9817 10507 10092 8710 7125 7169 6853 7363
% until 2010 100,0 107,0 102,8 88,7 72,6 73,0 69,8 75,0
4. Water productivity of GDP, UAH /
m8 (at constant prices in 2010) 109,9 108,6 1130 1224 135,0 1374 1474 1417
% until 2010 100,0 98,8 102,8 111,3 122.,8 125,0 134,1 128,9
> Volume of water iniake per person. | 36 | 3213 | 2095 | 2676 | 264 | 222 | 276 | 2672
% until 2010 100,0 99,3 92,6 82,7 70,0 71,8 67,2 82,6

Source: calculated by the authors according to the State Statistics Service of Ukraine
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Over the period from 2010 to 2018, the water capacity of GDP in Ukraine decreased by 4.3 times: from 13.75 m3
per thousand UAH of GDP up to 3.17 m3 per thousand UAH of GDP, reaching the target value of 2020 (3.2 m3
per thousand UAH of GDP). The tendency to decrease the water capacity of GDP was caused by a decrease in the
volume of water taken from natural water bodies (in 2018, the base index was 76.1 %), while the GDP indicator
in actual prices increased. In 2018, a significant increase in the volume of water taken (by 22.5% compared to the
previous year) caused the growth of the indicator of water capacity of GDP by 0.08 m3 per thousand UAH
of GDP.

Water productivity of GDP (in constant prices in 2010) increased from UAH 109.9/m3 in 2010 to UAH 141.7/m3
in 2018. The dynamics of water productivity of GDP was influenced by the following factors:

1) in 2011 and 2013, the GDP growth rate in constant prices of 2010 exceeded the growth rate of fresh water
consumption, which provided the indicator value at the level of UAH 113/m3; in 2012, the opposite ratio
was observed; 2) in 2014, a 10.1% drop in industrial production as a result of military aggression in
Eastern Ukraine and the partial loss of CIS markets led to a decrease in water consumption and an active
increase in water productivity of GDP; 3) in the period from 2014 to 2018, the rate of reduction in water
consumption (25% in 2018) was consistently higher than the rate of decline in the GDP indicator in
constant prices of 2010 (3.3 % in the reporting year), which led to a growing trend in GDP productivity in
Ukraine (see fig. 2).

2)
0 140.0
1200
110.0 111.3
100.0 +

X M 96,7
90.0 v
93.5
80.0 88.7
\EI—-EI\.-./D 75.0
70.0 .,

69.8

60.0

2010 2011 2012 2013 2014 2015 2016 2017 2018
Years

=== GDP index (at constant 2010 prices)
== TIndex of fresh water consumed

=== Water productivity index of GDP

Fig. 2. Dynamics of basic indices of GDP, fresh water consumption and water productivity of GDP in Ukraine (in% until 2010)
Source: built by the authors

The current trend was reinforced by a drop in industrial production in the country - by 10.1% in 2014 and by 13%
in 2015 compared to the previous year (see table 3). Since industry is the main consumer of water (43% in 2016),
the decrease in industrial output in the country was the main factor in reducing water capacity and, consequently,
increasing the water productivity of GDP during the study period. A less noticeable impact on the dynamics of
these indicators was a decrease in the volume of agricultural products (by 4.8 % in 2015 and by 2.2 % in 2017
compared to the previous year). Agriculture is the second largest consumer of water (32% in 2016). The concept
of sustainable agriculture extends intergenerationally, passing on a conserved or improved natural resource, biotic,
and economic base rather than one which has been depleted or polluted.
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The decrease in water consumption and increase in water productivity in Ukraine was influenced by the decrease
in the population (by 7.9 % compared to 2010), a drop in economic activity and industrial production, and more
economical use of water due to the widespread use of water meters. In general, in the reporting year, the volume
of water intake per 1 person in Ukraine reached 267.2 m3, decreasing by 17.4% compared to 2010 (see table 5).
Over the period from 2010 to 2018, the rate of reduction in the volume of discharges of polluted wastewater into
water bodies was higher than the rate of reduction in the capacity of treatment facilities in Ukraine. Thus, in 2018,
compared to 2010, the amount of discharges of polluted wastewater decreased by 45.4% against the background
of a reduction in the capacity of treatment facilities by 27.6%, which is a positive moment (Sustainable
Development Goals: Ukraine: National Report, 2017). The positive trend of reducing the volume of discharges of
polluted wastewater into water bodies in Ukraine is evidence of the gradual introduction of priorities for rational
nature management. According to the indicator “wastewater treatment” in the rating of the Environmental
Performance Index of 2018, Ukraine received a fairly high rating - 78.76 points (69th place out of 180 countries)
(Report on Green Transformation in Ukraine based on OECD Green Growth Indicators, 2016). Therefore, we can
speak about the positive impact of environmental investments on the state's water resources. A group of indicators
that characterize the waste productivity and waste intensity of GDP in Ukraine is shown in table 6.

During the study period, the dynamics of the indicator of waste productivity of GDP in Ukraine is unstable,
characterized by periods of decline (2012) and significant growth (by 31.4% in 2016). In 2018, the indicator value
reached UAH 2961/ ton (in constant prices in 2010), increasing by 16.8% compared to 2010 (see fig. 3).

Table 6. Dynamics of indicators waste productivity and waste capacity of GDP in Ukraine*

. Years
Indicators 2010 2012 2013 2014 2015 2016 2017 2018
1. Volumes of generated waste of I- | po5q14 | 450707 | 448118 | 355000 312268 | 295870 | 366054 352334
1V classes, thousand tons
% until 2010 100,0 105,8 105,2 83,4 733 69,5 85,9 82,7
2. The volume of formed HSW™, | 75116 | 97133 | 108037 | 70213 67802 | 69462 | 61832 62112
thousand tons
% until 2010 100 1276 1419 92,2 89,2 91,3 81,2 81,6
3. Waste productivity of GDP,
UAH / ton (at constant prices in | 2534,2 25316 25456 3002,8 3080,1 3330,2 2758,1 2961,0
2010)
% until 2010 100,0 99,9 100,5 1185 1215 1314 108,8 116,8
4. Productivity of GDP by HSW,
thousand UAH / t (at constant | 1418 1175 105,6 1518 1417 1418 1633 168,0
prices in 2010)
% until 2010 100,0 82,8 745 107,1 99,9 100,0 1151 1185
5. Waste capacity of GDP at
constant prices in 2011 for PPP, kg | 11867 11879 11813 10015 9774 9042 1091,4 10157
/ thousand dollars
6. Volume of generated household | o 2130 2375 1633 1585 1628 1455 1469
and similar waste, kg / person
% until 2010 100,0 128,4 1431 98,4 955 98,1 87,7 886

Source: Calculated by the authors according to the State Statistics Service of Ukraine (Report on Green Transformation in Ukraine based
on OECD Green Growth Indicators, 2016, Sustainable Development Goals: Ukraine: National Report, 2017, Statistical Yearbook of
Ukraine for 2018);

** HSW - household and similar waste.

The changes in the waste productivity of GDP over time can be divided into two periods:

1) the period from 2010 to 2013 is characterized by a slight increase in dynamics due to higher GDP growth rates
in constant prices in 2010 compared to the growth rate of the volume of generated waste of the I-1V classes;

2) the period from 2014 to 2018 is characterized by the 10-20% growth rate of the indicator due to the excess rate
of waste reduction compared to the same indicator for GDP in constant prices in 2010.
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Fig. 3. Dynamics of GDP indices, generated wastes of I-1V classes and waste productivity of GDP in Ukraine, % (2010 - 100%)*
Source: built by the authors

The main factor that caused the reduction of generated waste of the I-1V classes in Ukraine in 2014-2016 is the
decrease in production volumes of the extractive industry and quarry development (see table 3), which generates
more than 80% of the total generated waste in the country. In 2017, compared to 2010, the volume of waste from
mining and quarrying decreased by 9.7%, while compared to 2016, it increased by 32.1 %, which slightly slowed
the growth in the level of waste productivity of GDP (from 31.4% to 8.9%). The decrease in production volumes
of the processing industry in 2012-2015 (see table 3), which generated about 10% of waste of the I-1V classes
during this period, is also a significant factor in reducing their volumes in the country.

In 2018, the GDP productivity for household and similar waste (HSW) was UAH 168 thousand/t (in constant
prices of 2010). The dynamics of the basic indexes of this indicator is quite variable, characterized by a significant
reduction in 2013 to 74.5% and increase in 2018 to 118.5 % (see fig. 3). In the reporting year, the excess of the
rate of reduction in the volume of generated household and similar waste (18.4 %) over the rate of decline in GDP
in constant prices in 2010 (3.3%) caused the 18% increase in GDP productivity for HSW in Ukraine (see table 4).
A significant factor in the positive trend of reducing the amount of HSW in the state is the direction of a
significant share of environmental investments to solve this problem. The share of investments in waste
management in the structure of current expenditures increased from 25.1 % in 2010 to 36.3 % in 2018, taking the
second place among environmental measures (see table 4).

In 2018, UAH 1 182.1 million capital investments were allocated for the implementation of waste management
measures (2.1 times less than in 2016), including 96.1% of funds were allocated for cleaning and 3.7% — for
integrated technologies. At the same time, in the reporting year, UAH 8830.2 million current expenditures were
directed to waste management, which is three times higher than in 2010. Of these, 75% of funds are spent on
waste collection and transportation, and 16.7 % — on waste treatment, disposal and destruction (Positions of
Ukraine in the rating of environmental efficiency in 2018).
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The allocation of a significant part of current expenditures to improve waste management contributed to the
elimination in 2014 of unauthorized landfills formed due to incomplete coverage of the population of Ukraine
with services for the collection and removal of household waste (Daly, H.E. (Ed.), 1980). This factor, together
with the reduction in the population, caused the 35% decrease in the volume of HSW in 2014 compared to 2013.
At the same time, the volume of HSW per 1 person decreased by almost a half: from 237.5 kg/person in 2013 to
163.3 kg/person in 2014. In 2017, the indicator was 146.9 kg/person, decreasing by 11.4% compared to the 2010
baseline (see table 5).

In 2017, the level of waste intensity of GDP in constant prices in 2011 for the HSW amounted to 992.6
kg/thousand USD, an increase of 9.7% compared to 2016, exceeding the 2020 target value (950 kg/thousand
USD) by 42.6 kg/thousand USD, due to a significant increase (24%) in the volume of waste generated in 2017.
Given the double reduction in the amount of capital investment in waste management, we should expect a
continuation of the negative growth trend in the waste intensity of GDP in 2020.

3. Discussion

To assess the progress of "green" growth, the OECD methodology uses a group of environmental and resource
productivity indicators that describe the key aspects of the transition to a low-carbon and resource-efficient
economy (Xingrong Zhao, Xi Zhang, Ning Li, Shuai Shao & Yong Geng, 2017, Yi Li, Jan Degener, Matthew
Gaudreau, Yangfan Li & Martin Kappas, 2016). In our opinion, a group of indicators of environmental and
resource productivity of GDP can be used as the basis for the author's methodological approach (see table 1).

At the same time, we propose to supplement the calculation of the dynamics of basic indicators that are the results
of the values of their structure-forming components (in particular, GDP and resource or environmental
components) with an analysis of the factors that influence these components.

Such an extended assessment procedure, as a component of the Methodological recommendations, will allow us
to identify many factors that influence GDP productivity indicators over a certain time period, to identify the main
factors and problem areas in the progress of "green" growth, and mechanisms for overcoming them.

3. Materials and Methods

The main ideology of methodology and research methodology is to measure the progress of "green" growth by
determining the level and dynamics of mutual influence of economic and environmental indicators, as a
methodological basis for developing mechanisms for managing economic relations in the context of sustainable
development of the state. The assessment of the impact of economic indicators on the main indicators of "green"
growth in the state is based on a set of principles, to which the authors include the following: consistency;
objectivity and accuracy; effectiveness; (scientificity and flexibility). The selected principles orient the research
vector to assess the interaction of economic and environmental indicators taking into account all internal and
external links between their components, main factors, the objectivity and accuracy of the information base and
analytical calculations, the practical significance of the Methodological recommendations and their flexibility and
adaptability to new changes in the economic and natural environment, their scientificity and openness to advanced
methodological developments in the context of sustainable development.

The methodological basis of the recommendations (see table 1) is formed by the convergence of four
methodological approaches: methods of evaluation of the indicators of "green" growth of the OECD; National
System of Sustainable Development (Sustainable Development Goals: Ukraine: National Report, 2017); (3)
methodological support for determining the economic and environmental priorities of "green" economy in the

207


http://jssidoi.org/jesi/
http://doi.org/10.9770/IRD.2021.3.2(3)

INSIGHTS INTO REGIONAL DEVELOPMENT
ISSN 2669-0195 (online) http:/jssidoi.org/jesi/

2021 Volume 3 Number 2 (June)
http://doi.org/10.9770/IRD.2021.3.2(3)

context of sustainable development (Seneca, J.J., 1984); (4) normative approach to the estimation of parameters of
economic safety of the state (Stavins, R., Wagner, A., Wagner, G., 2003).

The GDP performance indicators can be divided into 2 groups. The first group consists of the indicators for
estimating the amount of resource consumed (resource productivity of GDP). The main ones are water and energy
productivity of GDP. The second group is formed by the indicators for assessing the destructive impact on the
environment (environmental productivity of GDP). The main ones are the carbon productivity of GDP and the
waste productivity of GDP (see table 1). The ratio of GDP to the amount of the resources consumed (or pressure
on the environment) determines the level of the indicator of resource (or environmental) productivity of GDP. The
reverse is the GDP capacity indicator.

The main structural component of all productivity indicators is the volume of GDP, which is estimated in actual
and constant prices, as well as constant prices in 2011 at purchasing power parity (PPP). In various combinations,
these indicators are used to calculate the resource and environmental productivity of GDP, thus enabling their
normative and cross-country comparison over a certain period of time. The second basic component of GDP
productivity indicators is the amount of resource consumed (water, energy) and the level of environmental impact
(carbon dioxide emissions, waste generated, etc.).

Among the main factors influencing the level of GDP, the authors highlight its structural transformations, in
particular, changes in the sectoral structure of gross value added, and the dynamics of production volumes in the
sectors of the national economy, which is manifested in the changes in product indexes (industrial, construction,
agricultural, etc.). The main factors influencing the resource and environmental components of GDP productivity
are the average annual population, the amount of environmental protection expenditures in terms of capital
investment and current expenditures, and structural changes in environmental investment (see table 1). It should
be noted that the group of factors in the Methodological recommendations can be expanded if there is a sufficient
information base for their calculations.

The assessment procedure provides for the introduction of a step-by-step analysis of the impact of economic
indicators of the state's economic development on the environmental condition (see table 1). It is proposed to start
assessing the parameters of economic security of the state and the dynamics of indicators-factors of influence,
since they directly or indirectly affect the components of all indicators of resource and environmental productivity
of GDP, and then to detail the assessment in the context of these four basic indicators.

The analysis procedure involves comparing the actual values of GDP performance indicators, their components
and impact indicators with the base period (2010), with the target values of indicators of 2020 for Ukraine,
provided by the National Report (Sustainable Development Goals: Ukraine: National Report, 2017), with the
values of indicators for the OECD member countries (interstate comparisons), the comparison of basic indexes of
main and factor indicators, as well as the comparison of evaluation results with the components of the
Environmental Efficiency Index of Ukraine of 2018 (Positions of Ukraine in the rating of environmental
efficiency in 2018, 2019, Environmental Policies and Instruments, 2020).

The advantages of the proposed Methodological recommendations are the relative simplicity of indicators
calculation (compared to the decoupling index), the analysis of not only the components of the basic indicator, but
also a set of indicators that influence their level, which expands the analytical framework of the study, allowing
both normative comparisons within the country and interstate comparison. The index of decoupling characterizes
the relationship between its components, whereas the Methodological recommendations developed by the authors
provide an in-depth logical and structural analysis of influence factors on the GDP resource and environmental
productivity, allowing you to define original causes of changes, causal links and to substantiate the most effective
tools for promoting "green” transformation of the economy (The History of Development, 2008).
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Conclusions

In the course of the research the authors developed Methodological recommendations for assessing the impact of
economic indicators on the state of rational nature management, which are based on many principles
(systematicity, objectivity and accuracy, efficiency, scientificity and flexibility), convergence of European and
national methodological approaches to environmental indicators evaluation procedure, which, in addition to
assessing the level and dynamics of factors and indicators of GDP productivity, provides an analysis of economic
security and the impact of agriculture and raw materials on the environment, which allows to deepen the analysis
of socio-economic factors on the environment and “"green™ economy.

The assessment of the state and dynamics of the indicators of resource and environmental productivity of GDP in
Ukraine allowed us to establish some general trends in their changes due to the influence of a number of factors.
Thus, in the period from 2010 to 2018 there is a tendency of growth of all indicators of GDP productivity due to
the combined effect of the following main factors: (1) the rate of reduction of GDP in constant prices (since
2014) is lower compared to the rate of reduction in resource use and environmental impact; (2) reduction in 2014
and 2015 of industrial production by 10.1% and 13%; (3) structural transformation of gross value added; (4)
reduction of volumes of discharges of polluted sewage into water objects, volumes of the generated wastes of the
I-1V classes, including household and similar waste, due to the increased funding for environmental measures. A
comparative analysis of the basic GDP productivity indexes shows the highest growth rates of water productivity
(28.9%) and the lowest — GDP productivity for waste (16.8%).

The results of assessing the impact of economic indicators on the main indicators of “green" growth in Ukraine
allowed us to identify positive and negative trends in the process of "green" transformation of the economy.
Positive trends include the following: the growth of environmental protection expenditures (2.6 times); a
significant increase in the indicators of water and carbon productivity of GDP (base indexes of 129 % and 126%,
respectively); a decrease in the volume of discharges of polluted wastewater into water bodies; a stable increase
in the area of organic land. Negative trends in the progress of "green" growth include the following: deviations of
most parameters of economic security from the normative values; low level of energy productivity of GDP,
according to which Ukraine is at the end of the rating of European countries; growth in the volume of waste of
the I-V classes in 2017 compared to the previous year by 24 % and the growth of the waste intensity of GDP;
growth of raw material exports.

In general, the growth trend of all indicators of resource and environmental productivity of GDP in Ukraine in
the period from 2010 to 2018 is due to the complex interaction of positive and negative changes in indicators-
factors. Positive changes include the growth of environmental investments and their structural transformations,
while negative changes include a reduction in production volumes in the sectoral dimension and the population
of Ukraine.
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