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The study was aimed at selecting the most optimal indicators for assessing the greening and environmental

safety of the state. To do this, several literature sources and the majority of indicators for assessing the environment
and environmental efficiency of economic activity were analyzed. The most optimal system of greening indicators
was singled out. The analysis of pressure — state — reaction model indicators was carried out, its main advantages
and disadvantages are determined. Based on research results study proposed to modify the pressure-state-reaction

model, which will allow renewing the assessment of state’s environmental safety.
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Introduction. The safe state of the environment is
one of the priority tasks nowadays, due to the right to
reproduce normal natural living conditions. The start-
ing point for comparison is the level of economic pros-
perity and economic security and the state of the envi-
ronment. However, the relationship between these two
criteria is not always inverse. For example, increasing
the level of meeting the needs of society and its well-
being will not always mean a worsening of the environ-
mental situation, as well as reducing the level of meet-
ing the needs of society will not always contribute to
increasing environmental safety and improving the en-
vironment. Often there is another problem — reducing
the use of resources does not improve the environmen-
tal situation and does not reduce the level of anthropo-
genic pressure on the environment, as such measures
are mostly largely formal and indicative, as they are
used to improve "environmental" reporting as govern-
ment organizations and private. Reducing the con-

sumption of natural resources through the use of ineffi-
cient technologies is not considered a way to ensure en-
vironmental safety.

It should be noted that achieving the appropriate
level of economic well-being may be the result of ex-
tensive use of resources, will not involve the improve-
ment of existing production technologies and the intro-
duction of new resource- and energy-saving technolo-
gies. This path of development of the economy is
dangerous for the development of future generations,
can be an impetus for causing environmental damage
due to economic unreasonableness and inefficiency.

To sum it up, it should be noted that the formation
of a system of greening indicators is an important ele-
ment in ensuring environmentally healthy economic
development and combating global environmental
problems.

Results and discussions. There are many indica-
tors and indicators of economic security, environmental
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security, environmental and economic security and sus-
tainable development in general. In particular, there are
about 3,000 environmental safety indicators.

In general, the development of relevant indicators
and indicators should be carried out in two aspects: as
an integrated indicator of sustainable development; as
separate indicators and indicators of constituent ele-
ments of ecologically safe development [10].

We consider greening as a tool to combat environ-
mental threats to improve the economic security of the
state. Accordingly, indicators of sustainable develop-
ment are indicators of the effectiveness of greening.
That is why it seems appropriate to consider the indica-
tors of sustainable development proposed by various
international institutional units for their analysis and
comparison. The most important of them are World
Bank indicators (short green guide) [12]; OECD sus-
tainable development indicators [4]; indicators of sus-
tainable development of the European Environment
Agency; system of indicators of the UN Commission
on Sustainable Development [8; 9]; indicators of
SECCA countries (Eastern Europe, Caucasus and Cen-
tral Asia); IAEA energy indicators of sustainable devel-
opment [3].

Development indicators according to the World
Bank calculation method were formed on the relevant
topics [12]: General information about the country (3
indicators); Agriculture (4 indicators); Forests and bio-
diversity (7 indicators); Oceans (4 + 2 indicators); En-
ergy and emissions (6 indicators); Water and sanitation
(4 + 5 indicators); Environment and health (5 indica-
tors); National consolidated indicators (9 indicators). In
particular, the general information about the country in-

cludes the following indicators: GDP per capita; eco-
logically adjusted national income per capita; percent-
age of the urban population [12]. An important indica-
tor is environmentally adjusted gross product (ESP)
and savings.

The indicator system of the UN Commission on
Sustainable Development is one of the largest in terms
of capacity. It combines indicators in the following ar-
eas: indicators of social aspects of sustainable develop-
ment; indicators of economic aspects of sustainable de-
velopment; indicators of environmental aspects of sus-
tainable development; indicators of institutional
aspects of sustainable development. The indicators
were grouped by relevant topics: poverty; land; man-
agement; oceans, seas and coasts; health; drinking wa-
ter; education; biodiversity; demography; economic de-
velopment; natural hazards; global economic coopera-
tion; atmosphere; consumption and production. The
indicators reflect three categories: driving forces, state,
response [8].

The OECD indicators of sustainable development
are based on the model: pressure - state - reaction. As a
result of human activity, the anthropogenic load is cre-
ated; therefore the pressure is created on ecosystems.
As a result of appropriate actions at all levels of gov-
ernment and in all spheres of life, response measures
are taken, which are manifested in the reaction [4].

Indicators of sustainable development (European
Environment Agency). The Ministry of Energy and En-
vironmental Protection of Ukraine recommends this
methodology for determining and assessing the state of
the environment [4]. The system of indicators was
based on the model: driving forces — pressure — state —
influence — response.

Table 1

Evaluation model "pressure - state - reaction".

PRESSURE

STATE

REACTION

1. Emissions of pollutants into the

atmosphere, thousand tons lution

1. Comprehensive index of air pol-

1. Current costs of environmental
protection, UAH million

2. Water abstraction from water
bodies, million m3

2. Standard index

2. Investments in fixed environmen-
tal capital, UAH million

3. Volume of wastewater dis-
charge into surface water bodies,
million m3

3. The level of air pollution

3. Violations of the requirements of
the legislation in the field of environ-
mental protection, thousand units
were revealed.

4. Use of fresh water, million m3

standards

4. Quality of drinking water in the
water supply network,% of sam-
ples that do not meet hygienic

4. Bringing to administrative respon-
sibility for violations of environmen-
tal legislation, units.

5. Change in land structure, thou-

sand hectares
hectares

5. Area of soils affected by nega-
tive anthropogenic impact, million

5. The amount of fines imposed for
violations of environmental legisla-
tion, UAH million.

6. Reforestation Fund, thousand

hectares sand hectares

6. Area of disturbed lands, thou-

6. The share of contaminated
wastewater in the total discharge of
wastewater,%:

7. Waste generation, thousand

tons soils,%

7. The average humus content in

7. Exported solid waste and liquid
waste, thousand m3

8. The area occupied by storage
of industrial and solid household

waste, ha hectares

8. Area of lands of specially pro-
tected natural territories, thousand

8. Reforestation, ha

9. Volume of fertile soil layer,
thousand m3

tares

9. Total forest area, thousand hec-

9. Land reclamation, ha
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10. Number of forest fires, units

10. Creation of protective forest plan-
tations, ha

11. Natural population growth rate,
per 1 thousand population

10. Extraction of resources -
disasters

12. Number of emergencies and

11. Environmental organizations,

thousand UAH

13. Inflicted material damage from
emergencies and

units.
catastrophes,

14. Human Development Index

Source: adopted by author from [4].

We consider that it is quite difficult to assess the
state of the environment in terms of driving forces, as
the factors that cause the deterioration of the ecological
and economic system are quite debatable. If we use the
ecological state of the territory as a reference point,
then there is a conflict of goals within the ecological
and economic system. The producers that are the big-
gest polluters can be the biggest generators of GDP, so
reducing production can improve the state of the eco-
logical system and at the same time push for negative
consequences for the economic system. From the point
of view of such an approach, it is quite difficult to solve

the general environmental damage and environmental
costs from various activities (for example, limiting the
consumption of livestock products or reducing produc-
tion in the metallurgical industry, etc.).

IAEA Sustainable Energy Indicators — a system of
indicators that reflect: the share of farms without elec-
tricity, commercial energy; the share of household prof-
its spent on fuel and electricity; energy use in farms; the
number of fatal accidents per unit of energy produced;
use and production; energy use per capita; energy use
per unit of GDP etc. [3].

Table 2

Components of the calculation of the aggregate index of sustainable development.

SUBSYSTEM TYPE OF AGGREGATE INDICATOR COMPONENTS
. . 3 indicators
_ Ik-index of competitiveness 47 data sets
Economic —
. . 10 indicators
I es - index of economic freedom
50 data sets
. . . A 21 indicator
Ecological ESI - index of environmental sustainability 76 data sets
1aB - index of quality and safety of life 9 indicators
Social HDI is an index of human development 3 indicators
ICS is an index of a knowledge-based society 3 indicators of 15 data sets

Source: adopted by author from [4; 8].

Even though there are a large number of ap-
proaches and methods for calculating indicators and in-
dicators of greening, there is an urgent need to apply a
single calculation method for all international institu-
tions and states, as standardization of economic secu-
rity indicators will allow a realistic assessment of the
planet's ecosystem. Therefore, it is expedient to create
and declare a single methodology and system for as-
sessing economic and environmental safety indicators
for all countries. Accordingly, this process should be

carried out by UN structures or organizations operating
under the auspices of the UN.

To form a system of greening indicators, we con-
sider the most optimal system of indicators, proposed
by the UN. However, we consider it appropriate to as-
sess sustainable development in terms of three compo-
nents — society, environment and economy. We con-
sider it expedient to remove the fourth area — institu-
tional indicators — because the impact of most
indicators in this area on sustainable development is in-
significant or reflects other indicators (table 2).

Table 3
The indicators of sustainable development.
SUBJECT | SUBTOPIC | INDICATOR
Social
1. The share of the population below the poverty line
Equality Poverty 2. Gini index of income inequality
3. Unemployment rate
Food Nutritional status of children
. 1. Infant mortality
Mortality 2. Predicted life expectancy
Health Sanitary conditions The share of the population provided with sewerage
Drinking water Population provided with drinking water

1. Provision of medical care

Healthcare 2. The level of childhood vaccination
3. The prevalence of contraceptives
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Educational level

1. Children receiving primary education

Education 2. Adults with complete secondary education
Literacy Adult literacy
Dwelling Accommodation Living space per capita
Security Crime rate The number of crimes per 100,000 population
. . 1. Population growth
Population Population change 2. The share of urban population
Environment
Climate change Greenhouse gas emissions
Atmosphere Ozone Layer Consumption of 0zone-depleting compounds
Air quality Concentration of air pollutants in cities
1. Area of arable and permanently cultivated lands
Agriculture 2. Use of fertilizers
Land 3. Use of pesticides
1. Forest cover
Forests

2. Growing forests

Desertification

Area of lands that have been deserted

Oceans, seas and
coasts

Coastal zone

1. Concentration of pollutants
2. The share of the population in the coastal zone

Fishing

Annual catch of major fish species

Fresh water

The amount of water

The share of annual consumption of groundwater and surface
water

Water quality

1. Biochemical oxygen consumption of water
2. Concentration of fecal emissions in fresh water

Biodiversity

Ecosystems

1. Area of key ecosystems
2. The share of protected areas

Types

A wealth of key species

Economy

The structure of
the economy

Economic indicators

1. GDP per capita
2. The share of investment in GDP

Trade

Trade balance for goods and services

Financial status

1. Debt in% to gross GDP
2. Official development assistance in% of GDP

Consumption and
production

Consumption of materi-

Intensity of use of materials

als
1. Annual energy consumption per capita
Energy use 2. The share of renewable energy consumption
3. Intensity of energy use
1. Production of municipal and industrial solid waste
Waste production and | 2. Production of hazardous waste
management 3. Production of radioactive waste
4. Use of recycled waste
Transport Distance of movement per capita

Source: adopted by author from [4; 8; 9].

In particular, the number of Internet users per
1,000 inhabitants and telephone lines per 1,000 inhab-
itants. Such indicators are a characteristic of the devel-
opment of regional and state infrastructure. We believe
that they are directly dependent on the level of infra-
structure development and, accordingly, the indicators
presented in the society block (percentage of sewerage,
drinking water, medical care, etc.). For example, the
probability that settlements are not provided with sew-
erage, drinking water, or medical care, but with net-
work access to the Internet or telephone networks is
very low. Indicators of the implementation of global
agreements reflect the ratio of ratified agreements on
sustainable development and their total number. The
low number of ratified agreements on the transition to
a sustainable development model is not always the
cause of a crisis in the environment or the economic

system. The political will of the country's leadership or
the prevailing social paradigm is a guarantee of the
transition to environmentally safe development. The in-
itiative to green the economy and social development
does not always come "from outside™, many countries
show this initiative on their own (Bhutan, UAE, New
Zealand). On the other hand, the existence of ratified
agreements on sustainable development does not guar-
antee their implementation (Moldova, Ukraine, third
world countries). This is especially true for countries
with high levels of corruption and abuse of power.
Therefore, this indicator is also unreliable. We believe
that research and development expenditures as a per-
centage of GDP are also not directly related to sustain-
able development. The high level of international tech-
nology transfer, the concentration of innovation and
science and technology centers in several developed
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countries (USA, South Korea, Japan, Germany, and
Sweden) are the factors that confirm this assumption.
For example, the country's limited resources and, as a
result, the inability to finance research are not the cause
of the crisis in the ecological and economic system, as
there remains the possibility of cooperation in interna-
tional environmental projects (including the Kyoto Pro-
tocol), financial infusions, new technologies to improve
the environment and strengthening the level of eco-
nomic security.

Conclusions. The study found that the most opti-
mal is the system of indicators for assessing sustainable
development, proposed by the UN Commission on Sus-
tainable Development, which is carried out on the
model of pressure — state — response. It is proposed to
improve this model by removing several institutional
indicators, which optimizes and simplifies the calcula-
tions for this model. The study recommends the for-
mation of indicators of the economic, environmental
and social system at all levels — global, national, re-
gional, local. As already mentioned, the standardization
of approaches to the formation of indicators for as-
sessing sustainable development plays a rather power-
ful role. Unified indicators make it possible to consider
the economic systems of different countries as a single
system and compare the environmental and economic
efficiency of these systems, as well as individual indus-
tries or industries. This will make it possible to build a
new model of both international relations, including the
theory of international trade, and the model of social
development and the international division of labor,
taking into account the factor of environmental feasi-
bility.
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