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OF ENSURING ECOLOGICAL SAFETY OF UKRAINE
The article reveals the theoretical and methodological principles of forming the concept of

competitive ecological potential based on the current state of ecological safety in Ukraine. The
authors suggest the interpretation of competitive ecological potential as an objective system of rela-
tions in the field of environmental protection and rational use of natural resources. They also pro-
pose methods for evaluating competitive ecological potential of regions in Ukraine and as a result
of the calculations, 5 groups of regions with critical (I), low (II), moderate (III), sufficient (IV)
and high (V) levels of competitiveness are identified and their ecological status is analyzed.
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У статті розкрито теоретико-методологічні засади формування поняття «конку-
рентний екологічний потенціал», виходячи із сучасного стану екологічної безпеки терито-
рії України. Запропоновано визначення конкурентного екологічного потенціалу як об’єк-
тивної системи взаємозв’язків та відношень у сфері охорони навколишнього природного
середовища та раціонального використання природних ресурсів. Розроблено методику оці-
нювання конкурентного екологічного потенціалу регіонів України та виділено 5 груп регіо-
нів із критичним (І), низьким (ІІ), помірним (ІІІ), достатнім (IV) та високим (V) рівня-
ми конкурентоспроможності, проаналізовано їх екологічний стан. 
Ключові слова: конкурентний екологічний потенціал; рівень екологічної безпеки; фактори
конкурентоспроможності; регіони України. 
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ЭКОЛОГИЧЕСКОГО ПОТЕНЦИАЛА В КОНТЕКСТЕ
ОБЕСПЕЧЕНИЯ ЭКОЛОГИЧЕСКОЙ

БЕЗОПАСНОСТИ УКРАИНЫ
В статье представлены теоретико-методологические основы формирования поня-

тия «конкурентный экологический потенциал», исходя из современного состояния эколо-
гической безопасности территории Украины. Дано определение конкурентного экологиче-
ского потенциала как объективной системы взаимосвязей и отношений в сфере охраны
окружающей природной среды и рационального использования природных ресурсов.
Разработана и апробирована методика оценки конкурентной экологического потенциала
регионов Украины и выделено 5 групп регионов с критическим (I), низким (II), умеренным
(III), достаточным (IV) и высоким (V) уровнями конкурентоспособности, проанализиро-
вано их экологическое состояние. 
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Problem statement. The problem of the relationship between increased econo-
mic development and stabilization of the ecological condition of a territory has recent-
ly started to be investigated and studied from the standpoint of ensuring ecological
competitiveness at different hierarchical levels: state, region, enterprises. Ecological
competitiveness is viewed as a component of the total capacity to compete with others
within the context of ensuring safety and sustainable development. Many researchers
agree that the influence of the ecological factor on the potential of territory develop-
ment is essential, since it determines safety of sectors, technologies, products typical
for this area, and businesses located there. This is important not only from the view-
point of stimulating demand for products, but also from the perspective of opportuni-
ties of the territory to continue to assimilate the anthropogenic impact of industries.

Literature review. The problems of developing competitiveness have mainly been
studied without taking into account the impact of ecological factor, or its coverage
was fragmentary (Kindzerskiy et al., 2009; Herasimchuk and Kovalska, 2008;
Chernyuk et al., 2010).

F. Vazhynskyi and V. Chertoryzhskyi (2006) prove that environmental attractive-
ness as a component of competitiveness can be determined by natural capital, ade-
quate regional ecological policy to unexhausted nature management, and the level of
development of ecological infrastructure (industrial, institutional, market etc.).

In general, the level of country’s competitiveness is determined by different me-
thods. Leading international organizations involved in ranking the countries by com-
petitiveness level (based on the analysis of performance units) are the World Economic
Forum (2003) and the International Institute for Management Development (IMD).
However, ecological component is not edentified in the list of indicators, mentioning
only that innovations and new technologies contribute to the increase in productivity
by sectors of economy through production modernization, which implies the reduced
anthropogenic load on the environment. We believe these components have a complex
structural and hierarchical relationship that requires systematic evaluation of anthro-
pogenic impacts on the environment and introduction of ecological indicators into the
ranking system. Ecological competitiveness is studied as a set of opportunities to com-
pete with others within the context of sustainable development safety. Investigations
show that the influence of ecological factor on the potential for sustainable develop-
ment of the territory is essential, since determining which sectors, technologies, pro-
ducts are ideal from the ecological point of view for the area or business, is important
not only for increased demand for their products, but also from the perspective of ter-
ritory’s opportunity to continue assimilating the anthropogenic impact of industries
Considering the ecological factor will significantly raise competitiveness, especially
under the conditions of increased competition in the XXIst, when the business attitude
to environment has dramatically changed. Business gradually began to consider envi-
ronmentally-oriented manufacturing as a promising sphere for development, and in a
number of cases – as the only way to survival.

To date, there is no established methodology for calculating socioeconomic and
ecological potentials. There are methodological approaches proposed by different
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authors, with the attempts to define and evaluate the theoretical essence of the con-
cept of ecological potential. Among them, V. Shymov et al. (2005) consider the eva-
luation of efficiency of the national ecological network functioning through the cal-
culation of environmental capacity. In the system of international comparisons an
indicator characterizing ecological potential, as V. Shymov notes, is "the amount of
harmful emissions per unit of GDP." According to this author, this aggregated index
should include the emissions of harmful substances into the atmosphere, into the
water and can be reduced to a single dimension considering the classes of danger,
including transboundary transfers of harmful substances.

O. Havrylenko (2008) interprets the ecological potential of a territory as "the
ability of the environment to reproduce a certain quality level for a long time". It is
assumed that the term "ecological potential" can be used only for characteristics of
primary (indigenous) ecosystems. However, large areas of the Earth are taken with se-
condary, human modified, artificially created and pioneer ecosystems. In this regard,
there is a need to evaluate their potential capabilities and their deviations from the
ecological potential of the indigenous ecosystem in the place where they arose and
exist. A term "secondary potential of ecosystem" is suggested for use. 

Theoretical studies, practical developments and recommendations for regions
on achieving high level of ecological competitiveness were conducted within the
framework of the project of Institute for Environmental Management and
Sustainable Development of NAS of Ukraine "Theoretical-methodological and prac-
tical foundations for ensuring technological and ecological safety in the dimensions
of sustainable development" (state registration # 0111U000330, 2011–2012), within
which the authors developed and tested methods for determining ecological safety of
regions; "Ecological and natural-technogenic safety of Ukraine in the regional
dimension" (state registration # 0112U004967, 2013–2014), where the authors of this
article developed strategic directions to achieve high level of ecological competitive-
ness of the border areas.

Unresolved issues. The analysis of the existing developments leads us to the con-
clusion that most researchers do not single out ecological competitive potential of a
territory separately. Thus, the ecological factor of competitiveness is considered as a
component of the overall ability to develop economy in the direction that corresponds
to the maximum of advantages and modernization opportunities, introduction of new
technologies. Ecological component can be attributed to the so-called main factors
of competitiveness that can be changed by applying a certain number of tangible
investments, human efforts and capital, and the ecological factor in forming competi-
tiveness should be included into the group of those changing very slowly. So, under
the negative impacts of economic activity on the general ecological condition, it is
quite difficult to significantly change the situation in a short period of time.

Thus, ecologically-oriented competitiveness of regions determines the potential
and the real ability of its production complex to modernize for the purpose of reduc-
ing eco-destructive impact and ensuring capacity for future economic development,
greening of logistics chains, chains of forming values and stages in a life cycle of pro-
ducts and, consequently, to develop processes of production greening, manufacturing
of eco-friendly products and ensuring ecological and economic efficiency of enter-
prises. It can be stated that competitive ecological potential is determined by unique
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potential reserves of a region. This is a set of resources available on the territory,
specifics of its structure, geographical position, the rate of he socioeconomic deve-
lopment providing benefits for the territory. The level of competitive potential can
determine opportunities of the environment to assimilate pollutants, to self-restore
its quantitative and qualitative characteristics, and to support biodiversity and eco-
logical balance. This is an objective system of relations in the field of environmental
protection and rational use of natural resources which is based on the development
level of productive forces, social consciousness and the ability of national control
bodies to form, implement and improve environmental safety activities.

Among other approaches to understanding the essence of competitive ecological
potential, the ability of the system (natural, anthropogenic) to restore and improve the
ecological situation by all the components of influence is considered. The compo-
nents of impact can be divided into 2 categories: management (institutional, innova-
tion, investment, methodological, regulatory and legal) and resource (or the so-called
"ensuring resources").

The purpose of this research is to develop methods and evaluate environmental
competitive potential of the regions in Ukraine in the context of ensuring ecological
safety.

Key research findings. The notion of "competitive ecological potential" is close-
ly related to the concept of "sustainability of ecological systems". According to
O.P. Havrylenko (2008), stability is a fundamental property of the system that acts as a
dialectical unity with its variability. The author distinguishes stability of natural, natu-
ral-anthropogenic and anthropogenic systems, indicating the substantial differences in
them. Thus, the stability of integral natural-anthropogenic and anthropogenic sys-
tems is regarded as their property to perform, under external influences, socioeco-
nomic functions for the reproduction of resources and environment. The stability of
integral systems is achieved by combining the processes of self-regulation and control
by the society.

Territorial entities of various sizes have individual maximum permissible values
of anthropogenic load on the environment caused by the ability of their environmen-
tal subsystems to assimilate pollutants and self-regenerate. Also, competitive ecolo-
gical potential determines the possibilities for safe and balanced economic develop-
ment: the higher is the potential, the more opportunities there are to build economic
power of the territory and its use. In general, there are three basic types of competitive
potential of territories: 

- theoretically justified – ensure preservation and restoration of the environment
throughout the territory for an uncertain period of time; 

- institutionally possible – on the assumption about the improvement of the
institutional environment of ecological safety; 

- economical potential – can be realized under the conditions of economic effi-
ciency.

Competitive ecological potential of the territory can not be fully evaluated eco-
nomically, as it includes "weightless features" of natural conditions. However, as envi-
ronmental restriction in economic development, it should be considered along with
natural and resource potential while developing economic programs and in forecast-
ing.
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Potential evaluation is methodologically inseparable from the problem of
increase of its indicators. Evaluation is the starting point in the development of mea-
sures to increase the potential and, at the same time, is a criterion of effectiveness of
measures improving its level. To determine the necessary methodological basis for
evaluating the potential it is necessary to consider the characteristics of each available
method from the viewpoint of incoming information, approaches to its processing,
adopted criteria for analysis, means of interpreting the results etc. (Figure 1).

Figure 1. Methodological approaches to assessment of competitive
ecological potential, authors’ development

Each of the following methods is appropriate for use in this direction. However,
they also have a number of shortcomings, including the volume of incoming infor-
mation static nature of the results and their dependence on the level of experts’
awareness (in relation to SWOT-analysis, expert logical analysis) etc.

It can be interesting to use SPACE analysis (Strategic Position and Action
Evaluation), a complex method designed to assess situation and development strate-
gies.

According to the authors, evaluation of competitive potential of ecological safe-
ty of a region should be performed basing on two components. First, one should
directly evaluate the potential and, second, the extent of its use. For this purpose it is
advisable to use the method of indicative analysis that involves using maximum per-
missible (threshold) values of indicators, going beyond which indicates the emer-
gence of threats. This approach, widely used for determining the level of ecological
and natural-anthropogenic impact of a territory, provides the definition of system of
indicators and their threshold values that characterize the safety level in ecological or
ecological-economic fields (Khvesyk et al., 2014). Determining the potential of a ter-
ritory by specified methods requires using quantitative indicators that sufficiently
characterize the current state of affairs. It should be taken into account that the va-
lues of these indicators change over time under the influence of many other factors.

Noteworthy also is a methodological approach to integral evaluation of impact
factors of ecological threats on the level of strategic potential of ecological safety of a
territory (Dobryanska, 2011). Among the considered impact factors, there are natu-
ral and anthropogenic ones. Integral evaluation (IE) of their impact on the potential
of ecological safety of a territory is determined in this case as a dimensionless (point)
evaluation of the influence of threats and emergencies on the formation of strategic
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potential of ecological safety that considers the specifics of a region by risk of emer-
gencies, their classification and consequences in the context of the impact on the
state of ecological safety at the regional level. It is calculated on the basis of the
dependence: 

(1)

where Inat and Ianthr – the integral indicators of natural and anthropogenic threats,

respectively.
Development of methodological approaches to evaluation of competitive eco-

logical potential is greatly complicated by the fact that it can (theoretically) be
expressed through quantitative indicators of relevant net resources (each of them has
its own unit of measure) as well as through the environmental rent. The latter occurs
in the form of additional income of business entities (natural resource users) as a
result of specific ecological and economic effect either in money form, or in a natu-
ral one from the operation (consumption) of ecological properties of various quali-
ties, ecological conditions, resources etc. of the environment as the environment of
production process (or the environment of labor power reproduction). Today, eco-
logical rent is mostly immaterial, so it cannot be evaluated quantitatively. There
remains only one possibility to evaluate the value of ecological potential through the
quantitative indicators of resources. These may be: the rate of pollution, level of use
or reproduction etc.

Given the shortcomings of the previous methodological approach, its static
nature, we offer to express the potential indicator (P) as the rate of annual progress or
regress of a system for a certain period of time (based on the essence of the concept).
It is necessary to choose a base period that could serve as a basis for evaluation. Then: 

(2)

where Iiscy – the index of ecological safety in the current year; Iisby – the index of eco-

logical safety of the base year.
For a more qualitative evaluation of the indicator, calculations can be carried out

by individual components of natural-anthropogenic and ecological safety considering
the influence of socioeconomic factors such as the number of employed population,
current expenses on the protection of environmental components etc.

Based on the fact that ecological competitive potential of safety can be consi-
dered as the ability of an ecosystem to restore or maintain a certain status that will not
constitute a threat to the existence of biota (including humans), the level of its
restoration can be expressed by the ratio showing the ability to assimilate anthro-
pogenic environmental load:

(3)

where K – the level of environmental restoration (renewable ability of its compo-
nents); V – the rate of actual restoration of i-region, j-component in t; N – the indi-
cator of actual environmental load of i-region, j-component in t. The indicators of
the actual load and of the restoration should be determined separately for each com-
ponent.
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The scheme of setting the system of indicators for competitive ecological poten-
tial shown in Figure 2 provides, along with environmental, natural and anthropogenic
subsystems, the indicators of social (in the interaction of society and environment)
and economic (capital investments and expenses on environmental protection, GRP
etc.) subsystems.

Figure 2. Formation of the system of indicators for competitive
potential of ecological safety, authors’ development

After the detailed analysis of the available information base in the regional con-
text, as a basis to determine the level of competitive ecological potential of Ukraine's
regions, we rely on the results of environmental safety level calculations (Khvesyk et
al., 2014). According to the results on the level of environmental danger in the region-
al context, we calculated the average level of risk across Ukraine (Table 1).

Deviation of the regional index from the average Ukrainian one in positive or
negative direction can be interpreted as the level of ecological potential (Figure 3).

In addition to the abovementioned, of note is another methodological approach
to ecological potential. It is based on the procedure of setting parameters used in
mathematical statistics for determining the integral indicators of economic or envi-
ronmental safety. In this case, among all the values of statistical data on the change in
time of the given index, the minimum (Xmin) and the maximum (Xmax) value is found

and the actual calculation is made by the formula:

(4)

where n – the volume of statistical data (the sample length); Xmax and Xmin – the

maximum and the minimum values in the sample.
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Table 1. Indicators of ecological safety level and determination
of ecological potential in the regional context, 2012,

calculated by the authors on the basis of (Khvesyk et al., 2014)

According to the calculations results, 5 groups of regions were identified with the
critical (I), low (II), moderate (III), sufficient (IV) and high (V) levels (Table 2). The
industrialized Donetsk, Dnipropetrovsk, Luhansk and Odesa oblasts belong to the
regions with the critical level of potential, with a difficult situation with water
resources, hazardous geological processes, and Kherson oblast – with its environ-
mental problems with forest and water resources.

As it can be seen from Figure 3 regions mostly have lower level of environmen-
tal danger manifestation than the average Ukrainian one (0.0124). Consequently,
manifestations of environmental threats on their territories and anthropogenic load
on separate components of the environment are lower than in the regions where the
integral indicator of environmental danger is higher than the average in Ukraine
(Odesa, Lviv, Luhansk, Donetsk and Dnipropetrovsk oblasts). The last 3 on this list
are industrialized, with a complicated ecological situation and zones of ecological
disaster. Cities with the highest level of air pollution due to toxic emissions are situat-
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Regions Level of ecological danger 
Deviation from the average 

Ukrainian indicator 
Sevastopol city 0.0023 0.0101 
Zakarpattia oblast 0.0041 0.0083 
Zhytomyr oblast 0.0044 0.0080 
Ternopil oblast 0.0045 0.0079 
Khmelnytskyi oblast 0.0045 0.0079 
Zaporizhzhia oblast 0.0051 0.0073 
Kyiv city 0.0054 0.0070 
Volyn oblast 0.0056 0.0068 
Kharkiv oblast 0.0058 0.0066 
Chernivtsi oblast 0.0060 0.0064 
Symu oblast 0.0065 0.0059 
Vinnytsia oblast 0.0066 0.0058 
Rivne oblast 0.0069 0.0055 
AR Crimea 0.0071 0.0053 
Ivano-Frankivsk oblast 0.0075 0.0049 
Poltava oblast 0.0076 0.0048 
Cherkasy oblast 0.0081 0.0043 
Chernihiv oblast 0.0085 0.0039 
Kyiv oblast 0.0085 0.0039 
Kherson oblast 0.0086 0.0038 
Kirovohrad oblast 0.0091 0.0033 
Lviv oblast 0.0108 0.0016 
Mykolaiv oblast 0.0125 -0.0001 
Odesa oblast  0.0128 -0.0004 
Luhansk oblast 0.0176 -0.0052 
Dnipropetrovsk oblast 0.0277 -0.0153 
Donetsk oblast 0.0290 -0.0166 
Ukraine 0.0124 - 
 



ed on the territories of these regions (Debaltseve with its 4.0% of total national emis-
sions, Dnipropetrovsk – 2.6%, Dniprodzerzhynsk – 2.7% etc.). The powerful min-
ing and processing complex in the areas with high level of ecological danger causes
pollution of surface and underground water sources with discharges of used and
untreated water, while consumption of water resources is growing. During 2012 the
largest water consumers in the territorial aspect were Dnipropetrovsk (1654 mln m3),
Donetsk (2093), Zaporizhzhia (1211), Kyiv (1170), Kherson (1392), Odesa (1236)
oblasts and the AR Crimea (1625 mln m3) that accounted for 71% of the total volume
of national water intake. Odesa and Mykolaiv oblasts in terms of environmental haz-
ard exceeds the average Ukrainian level, accordingly, their ecological potential from
the mathematical point of view can be called "minus." A significant negative impact
on the ecological state of these areas is done by dangerous geological processes, cat-
astrophic state of land, water shortage and imbalances in its consumption.

Figure 3. Levels of competitive ecological potential in the regional context,
2012, authors’ development
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Kyiv city
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Kharkiv oblast
Chernivtsi oblast

Symu oblast
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Ivano-Frankivsk oblast
Poltava oblast

Cherkasy oblast
Chernihiv oblast

Kyiv oblast
Kherson oblast

Kirovohrad oblast
Lviv oblast

Mykolaiv oblast
Odesa oblast

Luhansk oblast
Dnipropetrovsk oblast

Donetsk oblast

 



Table 2. Competitive ecological potential of regions in Ukraine, 2012,
calculated by the authors

As a factor of ecological competitive potential increase of the territory, a signifi-
cant role is played by innovative processes aimed at the development, creation and
implementation of innovations in the form of new products, technologies, methods,
forms of production organization etc., which directly or indirectly lead to the
decrease of eco-destructive impact of production and consumption on the environ-
ment and solving the environmental problems. Accordingly, the main objectives of
ecologically oriented innovative development of a territory in order to increase its
competitive potential can be:

- development, creation and implementation of new technological processes
and cycles;

- the use of resource-saving technology, development and implementation of
low-waste and non-waste technologies;

- development of new territories and expansion of the existing ones considering
the environmental safety of population and production;

- production of new environmentally friendly products and building capacities
for their production, development of options for renewable energy sources;
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Regions Indicators Groups 
Sevastopol city 0.9999 

V 
Zakarpattia oblast 0.9323 
Rivne oblast 0.9205 
Volyn oblast 0.9181 
Ternopil oblast 0.9163 
Chernihiv oblast 0.8944 

IV 
Chernivtsi oblast 0.8824 
Khmelnytskyi oblast 0.8773 
Kharkiv oblast 0.8704 
Kyiv city 0.8603 
Zaporizhzhia oblast 0.8422 

III 

AR Crimea 0.8405 
Symu oblast 0.8291 
Kirovohrad oblast 0.8190 
Vinnytsia oblast 0.8069 
Mykolaiv oblast 0.8003 
Ivano-Frankivsk oblast 0.7829 

II 
Poltava oblast 0.7694 
Cherkasy oblast 0.7670 
Zhytomyr oblast 0.7639 
Kyiv oblast 0.7460 
Kherson oblast 0.6815 

I 

Odesa oblast 0.6172 
Lviv oblast 0.6072 
Luhansk oblast 0.4252 
Dnipropetrovsk oblast 0.0500 
Donetsk oblast 0.0001 

 

 



- implementation of new organizational forms, including improvement of orga-
nizational and territorial structure of potentially hazardous industries to reduce the
environmental danger etc. (Khlobystov et al., 2007).

Analyzing the recent innovative activity during in the regions of Ukraine, one
can identify a direct relationship between the distribution of investment flows in inno-
vative activities, techno-economic paradigms of production that are used, and the
level of ecological and anthropogenic danger of the territory. Investment flows were
mainly directed to the industrialized regions of Ukraine: Donetsk, Dnipropetrovsk,
Zaporizhzhia oblasts, into the industries that belong to low- and medium-low tech-
no-economic paradigms (Khvesyk et al., 2013). These are chiefly energy- and
resource-intensive, potentially environmentally hazardous chemical, metallurgy,
mining and electricity sectors, where toxic, explosive and flammable substances are
manufactured and used in technological processes or stored.

Conclusions and recommendations for further research. The level of competitive
potential can determine future possibilities of the environment to assimilate pollu-
tants, to self-restore its quantitative and qualitative characteristics and to support bio-
diversity and ecological balance. Analysis of existing methodological approaches to
evaluation of competitive ecological potential showed their complete imbalance, task
inconsistency and incorrect interpretation of the results. According to the proposed
and approved methods for determining the level of ecological potential, 5 groups of
regions with critical (I), low (II), moderate (III), sufficient (IV) and high (V) levels of
potential were singled out. It should be noted that, unlike the existing developments,
this methodology takes into account not only environmental and natural-techno-
genic safety, but also the impact of socioeconomic factors: the current expenses on
environment protection, losses, population at risk etc.

The conducted research shows that ecological factor is of growing importance in
modernizing production and infrastructure, as any excess of capacity of local ecosys-
tems and biosphere returns to the society in the form of reduced fertility, increased
morbidity and mortality, worsening of economic indicators of life quality. Evaluation
and forecasts of ecological safety are an integral part of the decisions about financial
planning, investments in major production facilities, innovations, to prevent and
reduce the impact of incidents in the future which is impossible without determining
potential ecological competitiveness and the related capacity of a territory.

Since ecological potential of a region directly depends on the state of environ-
mental safety as a whole and on individual components of the environment (air,
water, soil, anthropogenic load etc.), a promising direction for research is a compo-
nent-specific analysis and determination of competitive ecological potential in the
regional context; specifics of its formation can be further identified and revealed. Our
findings, conclusions and recommendations were sent to regional economic agents,
state executive powers and local government bodies of Ukraine in the form of scien-
tific analytical reports. The authors plan to study further the problems of competitive
ecological potential increase by regions in the context of ecological safety as part of
research works of the Institute for Environmental Management and Sustainable
Development of NAS of Ukraine.
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