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ENVIRONMENTAL SAFETY AND ECONOMIC DEVELOPMENT OF UKRAINE:
IMPACT ASSESSMENT
The process of overcoming scientific and technical backwardness and unsustainable use of natural resources requires the
development of new methods and models of ecological-economic interaction. Paper highlights main views on the environmentalization as a concept. The main vectors of environmentalization are depicted. Most broadcasted domestic mathematical models
of eco-economic modeling are reviewed. VAR model approach and impulse analyses are used to identify and assess the relationship between environmental security and level of economic development of Ukraine; at the macro and regional level.
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Introduction. In many countries, the degradation of
biosphere has led to large-scale natural disasters, decreasing in quality of life and health. There is a challenge for the
world and the state particularly to develop methodological
principles of regional and global greening of economy and,
therefore, an effective mechanism for its practical implementation. Nowadays to transit the entire system of economic reproduction of humanity on the principles that correspond to the tasks of environmental conservation is the
most essential for sustainable development of individual
countries and the world economy as a whole.
If to consider the sense of the term "ecologization"/"greening"/ "environmentalization" we can see the
diversity of notions and meanings despite general com-

mon understanding of this term's usage. If we browse
Google and Google Scholar searching links using this
term in title we detect different spreading of its variation:
so term "ecologization" counted aprox.16800 links in
Google and aprox. 3800 papers in Google Scholar (that
could be mostly considered as scientific search, however
having some merges and limits); term "greening economy" counted aprox. 6920 and just 100 respectively, and
term "environmentalization" counted aprox. 19000 and
604, respectively. So quite clear is the broadest usage of
"environmentalization" term when we talk about the ecological aspect of economy.
There is still diversity in meaning of the "environmentalization" (Tab.1).

T a b l e 1. "Environmentalization": meaning of the term in scientific literature
Source
Shevchuk V. [1]
Kyslyi V. et al. [2]
Tunytsya T. [3]

Description
process of penetration of ideas, knowledge and laws of ecology, ecological thinking in the niche areas of science,
production and livelihoods society
the objectively caused process of transformation of the entire social work aimed at the preservation and development of socio-economic functions of the nature.
complex, multifaceted and contradictory process of maximum possible approximation of economic activity to such
forms of life that exist in the natural system without human intervention. In the life of natural systems there are no
wastes, therefore, such concept should be taken into the state policy.
© Kharlamova G., Nesterenko V., 2014
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Table 1 (continued)
Source

Description
Further economic development, that takes into account the environmental dimension as one of the key in the
development and operation of any component of the economy: reduce the burden on the environment;
Smirnova K. [4]
the preservation and restoration of natural resources; upgrading of production; the introduction of low-waste and
non-waste technology; environmental focus investment.
Transformation of environmental goods and services in beneficial as to the national economy products. It is imKravtsiv V. et. al. [5] plemented by means of the institutional arrangements and innovative processes, restructuring the scope of demand, technological conversion, rationalization and transformation of nature conservation activities.
The increasing of national wealth through the efficient use of natural resources, labor, scientific and technical
Dubovich I. [6]
potential.
can not be narrowed to some environmental measures. Its content and purpose is to protect the environment
directly in a manufacturing activity so within the economic system, not outside of it. Effective environmental policy
Verbitskyi Yu. [7]
should and must be done, especially in the context of socio-economic transformation, and the conservation measures should not replace but supplement organic environmentally beneficial management regime.
* Source: authorial computation.

Summing up the concept of environmentalization should be based on the following principals:

Fig.1. The concept of environmentalization
* Source: authorial computation.

Main directions of environmentalization implementation should be following:
T a b l e 2. Environmentalization vectors
Environmentalization
of law – environmental
legislation
Environmentalization
of the tax system
Environmentalization
of production

Environmentalization
of investing

Environmentalization
of education

The orientation of laws and regulations on environmental issues.
the approval of taxes and tax rates should be held so that producers have profitable reasons to reorient their
activities in an environmentally safe. The tax burden should be eased for manufacturers of environmentally
friendly products and companies that provide environmental services and waste technologies. Opposite option
– an increase in taxes and tax rates for dangerous and environmentally unfriendly industries.
the implementation of low-waste and non-waste technologies, upgrading of production facilities to resourcesafe, a separate processing production facilities and focus on the production of environmentally friendly
products. For Ukraine, this vector is one of the most important and requires significant investments due to
the large-scale moral and physical deterioration of the equipment at enterprises of the country.
As an investor, to solve environmental problems of individual businesses, regions and the country as a
whole, the state itself can act as well as some domestic and foreign companies. The main problem for
Ukraine in this vector is the lack of financial resources at the domestic companies that are available for this
type of investments. Attraction of investors for the construction of sewage treatment plants, creation of reserves and protected areas and restoration of land is unpromising for the most investors because of a significant payback period.
Awareness of the importance of nature in human life and the need to store and efficiently use the available
natural benefits underpins the greening of economy. It is necessary to ensure the availability of environmental information to the public. Citizens need to be informed about the environmental activities of the environmental situation in the region or the country, the existing environmental organizations and their activities.

* Source: authorial computation.
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Ukraine is moving towards the greening future, the evidence of this direction is the participation in several dozen
(about 50) [8] international ecological and economic conventions and bilateral agreements. The main achievements
of international cooperation of Ukraine in the environmentalization of the economy are:
reflection of national interests in policy documents
and decisions of forums of international intergovernmental
organizations;
expansion of international cooperation through the
signing of new agreements, contracts and programs;
enhancing of ecological training (legal, technological)
and management methodology designed to improve the
ecological situation in Ukraine;
receiving of support in the environment safety through
international cooperation.
Despite made steps in environmental policy and management, scientists [8-11] highlight that the process of environmentalization is a dynamic process that aims at a
comprehensive rehabilitation of ecological, economic, social and spiritual spheres of social activity. Currently the
basic approaches to the analysis of environmental security
require more detailed understanding, particularly economic
– mathematical methods to study the relationship between
environmental security and economic growth.
The purpose of this research is to identify and analyze the relationship between environmental security and
the level of economic development of Ukraine.
Results. Development of the state economy in transformation period dwells upon the growth in terms of ensuring of an environmental security. Human interaction with
the environment must be considered within a single ecological-economic system. The study of economic dynamics
in the construction of sustainable economic development is
characterized by complexity and requires the use of
mathematical modeling.
The issue of ecological and economic co-impact and its
study by means of economic-mathematical methods became especially important after the signing of the Kyoto
Protocol (1997). The most bright model implementation of
the main objectives of the Kyoto Protocol is mathematically
mentioned in a model that was developed in 2003 by scientists S. Bartz and D. Kelly [12]. This model includes the
factor of labor and technological change factor, which reduces the pollution. The model considers preferences of
householders to the level of environmental security.
The next generation of economic-mathematical models
aimed to ensure environmental safety is the analysis of
micro level of countries, i.e. industries and their separate
effects on the environment. In 2004, A. Levinson and
M. Taylor [13] proposed a new model of ecological and economic interactions, introducing the following assumptions:
the country has economic sectors, each of which
has a separate industry;
consumers spend a constant share of income on
goods of each sector, and these costs are distributed
evenly to all industries of the sector;
the production of each sector uses two factors: labor and factor that is specific to the particular industry;
the production leads to pollution, but firms have access to technologies that can be used to reduce harmful
emissions;
the manufacturers may use a portion of its resources to reduce pollution;
total revenue equals total costs, intermediate goods
are not available (added value equals total revenue).
Under latter assumptions, authors came to the result:
emission of pollutants is a function of the total output and
reduction of emissions intensity. The main practical value
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of this model is that it allows to rank industries within each
sector according to the degree of contamination.
In the context of environmental safety, the ecological security management of environmentally protected sites occupies an important place. This approach generated other
models of ecological-economic contradiction. Thus, the most
important characteristic of environmentally protected sites,
that lets to determine their current status, is a sustainability
of landscape complex within the object [14]. According landscape complex approaches, the greater difference of output
and allowable resources, the greater human impact this
landscape complex can withstand. Based on the fact that the
process of changing the landscape resource is multifactorial,
it is possible to use normal Gaussian distribution, and therefore the technique for determining the sustainability of landscapes is practically effective.
The separate generation of economic-ecological models are those that base on dynamic or static production
functions. The most cited in domestic literature are researches of Grygorkiv V. [15], Skraschuk L. [16], Yakutova O.
[17] and Kharlamova G. [9-11]. Thus, V. Grygorkiv proposed the optimization model of a structure of diversified
production in environmentally sustainable economy, which
is based on a dynamic model of intersectoral ecologicaleconomic balance (dynamic model of Leontiev-Ford [18]).
His eco-economic system operates both as a producer and
as a greener of production, besides the dynamics of the
system is actually limited only by economic resources.
Skraschuk L. upgraded this approach. In her turn, Yakutova O. considered a model of environmental-economic
growth in the case of a linear production function. Her
model demonstrates the potential options for the processes
of accumulation and consumption in the case of linear dependence of the final production from capital. However, the
assumption of a linear relationship is more theoretical than
applied in nature, and therefore this concept cannot be
used for modeling of current ecological – economic situation. G. Kharlamova basing on dynamic model of LeontievFord [18] and other classic production functions applied
econometric technique to estimate the tense and existence
of the interrelationship between ecological safety and economic growth and to draw its future forecasts.
Mathematical modeling of ecological – economic production function as a model of interrelationship between
the result of the manufacturing process and economic and
environmental factors that contribute to it, based on the
optimization approach theory provides the generation of
production functions of a maximum output. These economic and mathematical models demonstrate the importance of environmental safety ensuring for the sustainability
of economic growth.
However, latter eco-economic development concepts
include only certain indicators of the environmental situation, leaving aside the integral indicator of environmental
safety. To address this issue we will use the integral index
of environmental safety in our modeling.
We chose as the method for the analysis of mutual impact of environmental security and economic growth in
Ukraine – VAR-modeling econometric technique. Vector
autoregression (VAR) is an econometric model used to
capture the linear interdependencies among multiple time
series [19]. VAR models generalize the univariate autoregression models by allowing for more than one evolving
variable. All variables in a VAR are treated symmetrically in
a structural sense (although the estimated quantitative response coefficients will not in general be the same); each
variable has an equation explaining its evolution based on
its own lags and the lags of the other model variables. VAR
modeling does not require as much knowledge about the
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forces influencing a variable as do structural models with
simultaneous equations: The only prior knowledge required
is a list of variables which can be hypothesized to affect
each other intertemporally. So such VAR approach is the
most appropriate for our aims.

We choose such factors for the modeling:
as an indicator of social and economic development
– GDP in prices of 1995,
as an indicator of environmental security – Integral index
of ecological security calculated on authorial method (Fig. 2).

Fig.2. Integral index of ecological security of Ukraine
* Source: authorial calculations on the base of data [20-22].

The period of observation: from 1996 to 2011 (quarterly
data, n = 64). Data source: [20-22].
The work hypothesis: to detect the strong mutual impact between the economic sustainability and environmentalization of the economy.
Among several models built by us according to different
length of lags, Schwarz criterion let to select the model with
the number of lags equal to four as the most appropriate.
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where GDP – an increase in the natural logarithm of GDP, in prices of 1995, EI – an increase in the natural logarithm of
the index of ecological safety.
The model (1) detects that the growth of ecological security index would reduce GDP and it is quite logical thing
for Ukraine, because currently the production is concentrated mainly in the environmentally polluting industries.
Improving of environmental safety means additional investments and costs for both, the government and for
companies, that will slow down the socio-economic devel-

opment in the short term. This short-term economic downturn is perfectly evident in equation model (1): if in the (t-1)
period the growth of the index of ecological safety of 20 %
leads to a decrease of 1% of GDP, than similar growth in
the (t-4) period reduces GDP by 6%. To confirm the described effects we construct and evaluate the function of
the impulse response (Fig. 3).
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Fig.3. Reaction of GDP on impulse of environmental safety index
* Source: authorial calculations.
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Based on Fig. 3, we can argue that in the first three periods the reaction is mixed, but in the next two periods (quarters) economic development slows down, reaching its minimum in five quarters after the impulse of the environmental
safety. In subsequent periods we detect the positive trend of
growth, which can be explained by the efficiency of the implementation of "environmentally-friendly" technology.
We perform a similar analysis of the impact of socioeconomic development on the ecological security of
Ukraine – model (2). Signs of coefficients at the GDP ratios
in the model (2) show that economic growth in the previous
three periods would reduce the environmental safety index.
While a similar growth of the (t-4) period would increase a
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rate of environmental safety. At the state level, this can be
explained by the fact that in any case some economic
players to achieve growth and meet financial interests are
inefficient in their usage of natural resources, and negatively affect the environment (pollution of water and air, and
the creation of waste without their disposal). But after four
periods, the economic growth will begin to have a positive
impact on the environment. The reason is in availability of
funds for investing in environmental protection for the state
and enterprises. GDP growth in the (t-4) period by 10%
would result in an increase of ecological security index by
6%. Fig. 4 illustrates the reaction of environmental safety
under social and economic growth.
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Fig.4. Impulse reaction of ecological safety index on the GDP change
* Source: authorial calculations.

It can be noted that the response of ecological safety is
in 4 stages:
• 1st period – a sharp fall in environmental safety;
• from 2nd to 4th periods – ecological security index is at
the same level, but still reduced;
• 5th period – an increase of ecological security index
through greening of the economy;
• after 5th period – indicator of ecological security almost stops any responding on GDP shocks.
The analysis of the model (2) focuses on the coefficients at the environmental safety index in prior periods:
the growth rate of environmental safety by 20% in the previous 3 periods will increase this index by 2% in the t peAIRt
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riod, while a similar increase in (t-4) period will stimulate
the growth of the index by 3%. Therefore it can be argued
that the response of ecological security index on its previous values is the most significant in the medium term.
Note that the ecological security index is composed of
such structural elements as safety index of air, land, water,
waste, environmental protection and energy security. So
our next step is to determine the impact of economic
growth on groups of indicators of environmental safety.
Index of land and forest resources and safety index of
waste management appeared to be not significant. Estimated models of the impact of GDP on environmental
safety components are as following:
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where AIR – an increase of the natural logarithm of the air safety index; WATER – an increase of the natural logarithm
of the water safety index; Eco _ inv – an increase of the natural logarithm of the index of environmental protection measures; En _ index – an increase of the natural logarithm of the energy safety index.
Coefficients of equation (3) show an inverse relationship between GDP growth and the index of air safety. The
increase in GDP in the (t-2) period by 10% would reduce
the index by 15.4%. The manufacturing, that brings the
most added value, is concentrated in industries that pollute

by the air emissions, so such a sharp decrease in the index
is quite adequate. Notice, that the analysis is held on retro
statistics, and if there will be no qualitative changes – the
forecasts will mirror regression results: the economy will
stay in previous gap. Fig. 5 shows the response of air
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safety index to boost in GDP, according to which, the index
will decrease first three periods after the shock of GDP,
reaching its minimum in the third period, but there will be
the increase in the fourth period, after that the reaction will
be damped. The increase of the fourth period is explained

by the ability of businesses and government to invest in the
protection of air, improving the production technology and
reducing of emissions of harmful materials and atmospheric carbon dioxide.
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Fig.5. Impulse reaction of air safety index on GDP shocks
* Source: authorial calculations.

Equation (4) implies that the water security index is also
in the inverse dependence to economic development. The
economic interpretation is the same as to the model (3),
because the economic growth at the macro level leads to
increased consumption of water by companies and so to
water pollution by harmful substances and waste production. Model (5) shows that Ukrainian GDP growth leads to
an increase in environmental activities and investments in
environmental protection. Moreover, the coefficients of the
model (5) show the short-term reaction in this phenomenon. If GDP growth in the (t-1) period by 10% would increase to increasing of environmental investment by 7.2 %,

while a similar increase in the (t-2) period would lead to an
increase of this index only by 5.7 %.
Coefficients of the model (6) show that the increase in
GDP leads to a decrease in the energy security index. This
is because Ukraine is dependent on imported energy. But it
must be stressed that this trend is characterized by its
short-term reaction. Fig. 6 shows the response of energy
security index on GDP shocks: in the first three periods the
energy security is deteriorating, but from the fourth period
the situation is beginning to stabilize. Improvement in the
long run is due to the ability to develop own electricity production and the existence of alternative forms of energy.
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Fig.6. Impulse reaction of energy safety index on GDP shocks
* Source: authorial calculations.

So we received the contradictory and crucial result:
from one side, GDP growth stimulates environmental activities and investments in environmental protection (as model
(5) proves), but statistic results of other models proves
vanity of these measures as there is accompany of environment security decreasing.
To insure proved work hypothesis we held the analysis of the co-impact of environmental safety and eco-

nomic – social development at the level of regions of
Ukraine (fig. 7). As indicator of economic growth in the
region we choose gross regional product (GRP), and as
indicator of regional environmental security – integrated
ecological safety index calculated for every region on the
base of authorial method.
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Fig.7. The relationship between regional ecological security index and GRP
* Source: authorial calculations on the base of data [21-23].

Even slight look on the fig.7 proves the existence of
quite high correlation between time series. By means of
regression analysis we assessed the relationship between
the regional ecological security index and GRP by the following equation:
(7)
ln GRPi 9,19 1, 43 ln EIi ,
where GRP – gross regional products; EI – an index of
ecological safety of a region.
Such not sophisticated regression gives interesting results to accept the work hypothesis. Thus, an equation (7)
shows inverse dependence between the ecological security
of the region and its economic development. The coefficient indicates that an increase in the EI by 10% would
reduce the GRP by 14%. Indeed, the index of ecological
safety of Donetsk and Dnipropetrovs'k regions, with the
highest GRP in Ukraine, is lower than the average for
Ukraine. And the areas that have the highest degree of
environmental safety (Rivne, Chernovtsy and Transcarpathian region) are characterized by one of the smallest GRP
among Ukraine's regions.
Conclusion. Thus in this paper we attempted to analyze the interference between environmental security and
socio-economic development of Ukraine by means of economic-mathematical methods. Constructed and estimated
VAR- models reveal the intrinsic characteristics of this mutual impact. Impulse response functions show the impact of
shocks in the economy on studied group of indicators of
environmental safety. It was determined that the level of
environmental safety is in inverse dependence to economic
development according to assessed models. The work
hypothesis about existing of relationships between economic impact and the ecological safety demonstrated was
proved and there is estimated evidence of short-term negative effects of ecological situation impact shock on social
and economic growth.
Sustainable development provides the need in mandatory coordination of economic, environmental and human
development so that from generation to generation the
quality of life and the environment are not deteriorating.
The nature conservancy has to be one of the main priorities of Ukraine because of biological and landscape diversity is the foundation that provides the possibility of any
environmental management and development of the society, which provided a balanced solution of socio-economic
problems, issues related to favorable environmental and
natural resource capacity to meet the vital needs of present
and future generations.
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DECENTRALISATION AND QUALITY OF GOVERNANCE:
SELECTED ISSUES FROM THE CZECH AND SLOVAK REPUBLIC
Public administration reforms in the Czech Republic and in Slovakia started almost immediately after the "Velvet Revolution"
in 1989. More than two decades of concrete experience with decentralisation in the specific environment of two selected
transitional countries, now provides enough material for an attempt to assess the main pros, cons and risks of decentralisation
as a public administration reform tool in these conditions. The goal of the paper is to discuss some important issues connected
with processes of creation of modern governance in transitional countries, focusing mainly on decentralisation, its general
problems and its specific limits in the environment of accession countries in Central Europe. Both Slovakia and the Czech
Republic use decentralisation as the dominant tool to change their current public administrations. decentralisation might well be
a good thing to achieve better governance in accession countries in Central Europe, but only under certain circumstances.
Decentralisation alone does not bring positive results, automatically and immediately.
Keywords. Public administration, decentralization, governance, Czech Republic, Slovakia

Introduction. Public administration reforms in the
Czech Republic and in Slovakia started almost immediately
after the "Velvet Revolution" in 1989. From the beginning
decentralisation was used as an important reform tool to
achieve better performance of the system, bringing positive
but also negative results. More than a decade of concrete
experience with decentralisation in the specific
environment of two selected transitional countries, on their
way to achieve "European public administration standards",
now provides enough material for an attempt to assess the
main pros, cons and risks of decentralisation as a public
administration reform tool in these conditions.
The main features of modern "European administration"
are defined by the important White Paper on European
governance (European Commission, 2001), as openness,
participation, accountability, effectiveness and coherence.
The contents of the White Paper represent the current
trend of moving from analysia of government to
governance, or further to "public leaderships" (Bouckaert,
2002), representing the next step of reforms to public
administration systems, in which all stake-holders benefit
from mutual co-operation.
These values of modern governance in the 21st century
will be difficult to achieve in real public administration
praxis even in the developed countries of the "Western
world", but much more so in the transitional countries of
Central Europe, even though some of them become EU
members from 2004. Both countries discussed in this
chapter – the Czech Republic and Slovakia – were

accepted into EU membership in 2004, having complied
with all requirements of "Acquis" by the end of 2002.
However, much remains to be done if 'good governance' is
to be achieved, not so much in legislation, but in respect of
the quality and effectiveness of functioning of institutions,
including the public administration area.
The transition from the old centralised model of
government and economy in most CEE countries has been
really fast in many respects, but it is also apparent now that
the transformation process is much more complicated than
was ever predicted, especially because of its human
dimension. The change from a command-based to a
democratic society, with associated processes of public
administration reforms, is still in a relatively early stage in
all transitional countries. Most of the important new formal
structures were created, but public administration systems
still do not function as expected, for many reasons.
Moreover, the impacts and outcomes of reforms are in
many cases in line with expectations, proving that adoption
of more or less effective "Western" reform tools in the
transitional environment is really complicated, and their
careless transfer may lead to important problems
(Coombes and Verheijen, 1997), because of specific
characteristics of the local environment.
In this chapter we discuss some important issues
connected with processes of creation of modern
governance in transitional countries, focusing mainly on
decentralisation, its general problems and its specific limits
in the environment of accession countries in Central
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