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ABSTRACT

The article presents the principles of environmental policy implementation in Ukraine and its social, eco-
nomic and ecological impact in accordance with objectives of the Environmental Strategy of Ukraine for
2020. It is stated that activities of industrial enterprises lead to the most significant negative influence on the
environment. The relation between environmental policy and atmospheric air emissions is determined using
regression analysis. It is also proved that innovations can be viewed as a driver for realization of environmen-
tal policy. Measures for the environmental policy improvement in Ukraine refer to state and local control and
imply a set of innovative actions in industrial production.
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INTRODUCTION

Principles of environmental policy of Ukraine are
stated in the Law of Ukraine on the Basic Principles
of the National Environmental Policy of Ukraine
for 2020 which was adopted in 2010. After seven
years social and environmental aspects were ousted
by urgent matters of a lasting profound economic
transformation. According to the State Statistics
Service of Ukraine, the population of the country
decreased by 7% in 2016 against 2011 and came to
42.6 million people by 1 January 2017. In 2016 the
number of deaths per 1,000 people exceeded births

1.4 times. The average air temperature in Ukraine
increased in all regions from 0.5°C to 1.7°C in
2016, compared with the average for 2001-2005
(State Statistics Service of Ukraine database). In
these circumstances achieving objectives of the
environmental strategy based on scientific and
technological progress and best practices, i.e., in-
novations, is to be considered as a national priority.
This strategy addresses ‘weaknesses’ of the national
environmental policy and allows to concentrate on
efficient measures to eliminate the negative impact
of business operations on the environment and so-
ciety.
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THEORETICAL BACKGROUND

Issues of environmental policy and its implementation
at different levels were studied by Karaczun (2005),
Kravets (2006), Zharova (2008), and others. Besides
the ecological component of sustainable development
was discussed by Hens and Melyk (2008), Kuchkova
(2008), Heldak and Raszka (2011). The role of inno-
vations in economics is presented in works of Ilyash-
enko (2011), Przychodzen and Przychodzen (2015),
Hojnik and Ruzzier (2016). The literature review
demonstrates a limited attention to the problem of in-
novations as an instrument of environmental policy
implementation in Ukraine.

MATERIALS AND METHODS

The goal of the research is to evaluate the progress
on environmental policy implementation in Ukraine
with reference to its innovation component in 2011—
—2016. To achieve the objective authors have ana-
lysed a national environmental policy, including fac-
tors influencing emissions of carbon dioxide (CO,)
into atmosphere, and presented measures for its
improvement. Indicators of innovations of industrial
companies in Ukraine have also been studied. The
research is based on the data of the State Statistics
Service of Ukraine devoted to emissions of pollutants
and degree of innovations of industrial enterprises.
Regression analysis was used to determine relations
between the volume of emissions of air pollutants
and indicators of industrial innovations.

RESULTS AND DISCUSSION

Environmental policy is usually defined as a set of
public activities aimed at preserving the environment,
which simultaneously ensures harmonic development
of society and economic efficiency (Zharova, 2008).
In our opinion, the implementation of environmental
policy should be consistent with demand, produc-
tion and technological capacity of the economy. The
concept of innovation considers these facets since
it must meet requirements of consumers and give
profit to all subjects of the innovation process — both
developers and manufacturers. In this regard, inno-

vation activities should primarily target the use and
commercialization of the research and development
results to provide new competitive goods and serv-
ices (Illyashenko, 2011). The innovative component
of environmental policy refers to the development
and implementation of innovations in order to main-
tain business efficiency in accordance with principles
of environmental protection (Hojnik and Ruzzier,
2016).

The implementation of a national environmental
policy can be evaluated on the basis of efficiency
measures, which according to Environmental Strat-
egy of Ukraine for 2020 are divided into several
groups, covering such aspects as level of ecological
consciousness in society, environmental pollution
and protection, integration of environmental policy;
biodiversity, renewable and innovative energy sourc-
es and regional environmental policy (Parliament of
Ukraine, 2010). Aforementioned aspects can be illus-
trated by a set of indicators (Table 1).

According to the Ministry of Ecology and Nat-
ural Resources of Ukraine for 2011-2016 only 32
indicators of the Strategy out of 76 were achieved.
At the same time, some ecological effect was gained
due to reduction of air pollutant emissions produced
by stationary sources of pollution, with the largest
share of carbon dioxide emissions. However, it is the
crisis in the Ukrainian economy rather than environ-
mental measures that caused emission reductions.
Besides real GDP per capita decreased from EUR
2.2 thousand in 2011 to EUR 1.7 thousand in 2016.
The average life expectancy at birth for both men
and women in Ukraine is the lowest compared to the
countries of the European Union. Besides against
a reduction in budget for environmental measures,
the share of expenditures on environmental protec-
tion in budget expenditures decreased from 1.1%
in 2013 to 0.7% in 2016 (State Statistics Service of
Ukraine database).

The issue of wastes and their processing remains
quite topical in Ukraine since the process of imple-
menting innovative methods of utilization has inten-
sified in recent years. Waste in Ukraine is utilized in
two ways — by burning and burial. There are 4 inciner-
ator plants located in Kyiv, Dnipropetrovsk, Kharkiv
and Sevastopol, and only Kyiv plant ‘Energia’ oper-
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Table 1. Indicators of environmental policy of Ukraine in 2011-2016
2016 against 2011

Indicator 2011 2012 2013 2014 2015 2016

+, - %
Total emissions of air pollutants 43746 | 43353 | 0 0 | 2857430785 |-1296.1| 704
(thous. tonnes), incl.:
Industrial enterprises 3937.1 | 4031.8 | 3736.7 | 3048.5 | 2571.7 | 2739.9 |-1197.3| 69.6
Per capita in Ukraine (kg) 150.5 149.6 147.7 124.3 105.5 72.1 -78.4 0
;"th‘l €0, emissions (million tonnes), |5 | 5350 | 2307 | 1947 | 1621 | 1506 | 854 | 63.8
CO, emissions of industrial enterprises | 202.2 198.2 197.6 166.9 138.9 150.6 -51.6 74.5
Total volume of wastes (million 447.6 | 4507 | 448.1 | 3550 | 3123 | 2959 | -151.7 | 0
tonnes)
Dumping of contaminated water 7725 | 7788 | 7440 | 6354 | 5343 | 5399 [-23260| 69.9
(million m°)
Lands violated (thous. ha) 1.2 1.2 1.0 0.9 0.9 1.0 -0.2 83.3
Utilized waste of [-1V classes of 153.7 | 1435 | 1472 | 1093 | 925 | 846 | —69.1 | 55.0
danger (thous. tonnes)
Reforestation (thous. ha) 71.0 69.0 66.7 58.0 60.4 632 [-2326.0| 69.9
Total budget expenditures on
environmental measures (EUR 350.8 515.8 527.2 221.5 228.2 222.1 | —128.7 63.3
million), incl.:
Share of total budget expenditures
on environmental measures in total 0.9 1.1 1.1 0.7 0.8 0.7 -0.2 0
budget expenditures (%)
Environmental tax paid (EUR thous.) 0 0 0 0 0 0 -90.5 0
Mortality rate (thous. people) 664.6 663.1 662.4 632.3 594.8 583.6 -81.0 87.8
@Z‘Zﬂ?e life expectancy at birth 7102 | 7115 | 7137 | 7137 | 7138 | 7168 | 0.65 | 100.9

Source: own research based on materials of State Statistics Service of Ukraine.

ates. This plant processes up to 28% of all rubbish in
Ukraine, while plants in Sweden process up to 99%,
and produce energy from the secondary raw materi-
als. Moreover, in Ukraine up to 30 thousand unau-
thorized landfills appear each year (Ivanova, 2015).
Countries of the European Union have eliminated il-
legal landfills, and sorting wastes has become a com-
mon practice for the population (Hetdak and Raszka,
2011).
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The ‘leader’ in environmental pollution is indus-
try (in particular processing and mining sectors) as
well as electric, gas and steam supply companies,
while the largest amount of pollutants emitted into
the air and water basins comes from powerful indus-
trial regions of Ukraine — Donetsk, Lugansk, Dnipro,
Kyiv, Sumy (State Statistics Service of Ukraine data-
base). Hence, the efforts of national policy should be
directed to the introduction of innovative measures
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to reduce the negative influence of industry on envi-
ronment. Innovations’ implementation should lead
to the reduction of energy and material consump-
tion, increase of recycled production use, lowering
of emissions and dumping into air and water basins
and intensification of new technological processes
(Table 2). Nowadays, managers of business units
by pursuing a profit maximization strategy, often
neglect the resource potential reproduction, and,
moreover, do not consider harmful effect of busi-
ness on environment. The increase in the number of
low-waste and resource-saving technologies (+231
units) is a vector for further balanced development
not only for the industry, but also for the economy
of the country. Of course, innovative actions require
additional investment, and the payback period of in-
novative projects often takes more than a year. As
we can see the revenue from selling of innovative
products dropped by 58.4%. Regarding this fact it
should be mentioned that the share of expenditures
on research and development in Ukrainian GDP is
5-7 times lower than in countries of Central Europe,
in particular in Poland, Slovakia, Bulgaria and Ro-

mania, and 20 times lower than the average for the
European Union (Karaczun, 2005).

Taking into account that innovative development
is the driver for the achievement of the national en-
vironmental strategy objectives, we assume that the
human factor as well as the capacity of business in-
novations can significantly impact the environment,
including the rate of CO, emissions into atmosphere
(Table 3).

Thus, according to Table 3, we obtained an equa-
tion which describes the dependence of carbon
dioxide emission into atmospheric air on innova-
tive factors: Y = 344,127.7 — 5,248.0x, — 6,966.9x,,
R?=0.37.

The model shows a moderate linear dependence
between CO, emissions into air, number of employ-
ees engaged in innovative projects and share of in-
novative enterprises. In particular, an increase in the
number of workers by 1,000 people and an increase
in the level of innovative activity of industrial enter-
prises by 1% will allow to reduce the amount of car-
bon dioxide emissions by 5,248 and 6,966.9 thousand
tonnes, respectively.

Table 2. Innovative actions of industrial enterprises in the context of environmental policy implementation for
2011-2016
2016 against 2011
Specification 2011 | 2012 | 2013 | 2014 | 2015 | 2016
+, - %

Share of enterprises that carried out

innovations in the total amount of industrial | 16.2 17.4 16.8 16.1 17.3 18.9 2.7 0
enterprises (%)

Number of employees involved in

the development (implementation) of 7.4 8.8 8.9 11.2 9.4 10.5 3.1 0
innovations (thous. people)

Volume of revenue from selling of 074 | 091 | 1.08 | 087 | 037 | 031 | —043 0
innovative products (EUR million)

The volume of innovations financing by the

enterprises of the industry (EUR million) 0.25 0.29 0.29 0.26 0.22 0.18 007 0
Total number of implemented new 2510 | 2188 | 1576 | 1743 | 1217 | 3489 | 979 0
technological processes, incl.:

Low-waste and resource-saving 517 554 502 447 458 748 231 0

Source: own research based on materials of State Statistics Service of Ukraine.
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Table 3. Data for determining the dependence between carbon dioxide emissions by industrial enterprises of Ukraine,
the number of employees involved in the development (implementation) of innovations, and the level of
innovation activity of industrial enterprises, 20042016

Number of employees involved in . .
. . . : . Share of innovative
CO, emissions into air, Y; the development (implementation) . . .
Year - . industrial enterprises, X,
(thous. tonnes) of innovations, X, *
(%)
(thous. people)

2004 126 882.2 43 331 14.9
2005 152 008.1 43 238 11.9
2006 178 760.5 43 268 11.2
2007 183 962.9 43118 14.2
2008 174234.0 43 237 13.0
2009 152 809.1 43 147 12.8
2010 165 000.0 43203 13.8
2011 202 222.0 43197 16.2
2012 198 175.1 43 320 17.4
2013 197 618.0 43 351 16.8
2014 166 936.7 43 142 16.1
2015 138 932.1 43199 17.3
2016 150 581.0 43230 18.9

*Including employees from other sectors (education, scientific institutes, etc.) engaged in elaboration of innovations for industrial

enterprises.

Source: own research based on data from State Statistics Service of Ukraine.

Undoubtedly, some attempts to improve the eco-
logical situation in Ukraine have already been made.
For example a construction of a protective arch, built
over the old sarcophagus of the fourth power unit
of the Chernobyl nuclear power plant in November
2016 should be mentioned in this regard. The Minis-
try of Ecology and Natural Resources of Ukraine has
developed the National Strategy for Waste Manage-
ment for 2030. Here attention is drawn to the expect-
ed results of stimulating business entities to operate
using non-waste and innovative and environmentally
safe technologies. However, the mechanism of im-
plementation of this principle is not explained in the
new strategy (Regulation of Cabinet of Ministers No
820-r 2017).

CONCLUSIONS

The results of the study showed that, despite the
elaboration of the National Environmental Strategy
of Ukraine for 2020, its implementation status can-
not be considered as satisfactory. Some figures of
the strategy remain uncontrolled or not accounted
by State Statistics Service of Ukraine. This calls into
question the real status of the implementation of the
Strategy.

Anthropogenic and technogenic impact on the
environment in Ukraine is several times higher than
in the developed countries of the world. According
to the World Bank and the International Institute for
Sustainable Development, Ukraine is ranked as 153rd
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in the world according to the level of the indicator
of sustainable development. Finland, Sweden, Nor-
way, Switzerland, Luxembourg, Denmark, Canada,
Ireland and Australia were ranked as ten most pro-
gressive countries in terms of economic and social
development and environmental protection measures
in 2016.

The process of implementation of environmental
policy considering innovative approaches in Ukraine
is rather slow. The dynamics of innovative activity
of industrial enterprises — the largest polluters of the
environment — demonstrates, on the one hand, the
achievement of a certain ecological effect, and, on
the other hand, decrease in operations. Therefore, it
is necessary to eliminate the disparities between the
economic development of industrial enterprises and
their impact on environment, which ultimately affect
the health of the nation. Motivational factors for the
introduction and implementation of innovations by
industrial enterprises, i.e. tax breaks, special condi-
tions for obtaining credits with partial reimbursement
of interest from the state, material incentives for em-
ployees involved in innovative activities, increase of
direct state financial support for innovations can be
viewed as a necessary condition for meeting the prin-
ciples of environmental strategy. In other words, it is
the state that must create the demand for innovation
in business.

The direct inverse relationship between the level
of innovation activity of industrial enterprises, the
number of employees involved in the development
and implementation of innovations, and the amount
of carbon dioxide emissions into the atmosphere con-
firms that innovations can be viewed as a driver for
realization of the environmental policy in Ukraine.
We believe that the priority measures to improve
the environmental policy should include, first of all,
strengthening the state control in pursuing the goals
of environmental strategy both among enterprises and
population in order to create environmental awareness
and responsibility. Regarding this directions of fur-
ther research are seen in the development of measures
to integrate environmental policy of Ukraine into the
European vector in order to improve the living stand-
ards of the population and attract investments. Such
measures will enable to achieve the main principle

of sustainable development aiming at preserving the
environment and not depriving future generations of
the possibility to meet their natural needs.
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