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Abstract: This work considers the model of quantitative evaluation of processes of 
sustainable development in the context of quality and safety of human life. It also 
introduces the results of modeling for countries of the world and administrative regions of 
Ukraine. Developed tools of intelligent analysis and system agreementof interdisciplinary 
dataarealso introduced. 

 
INTRODUCTION 

Metrics (indicators and indices) for sustainable development 
measurement help in transfer of knowledge in physical and social sciences 
into controlled information blocks that facilitate the process of 
administrative decision making. They allow to measure and assess the 
progress in achieving the aims of sustainable development and provide 
information and timely warning to preventcritical conditions and damage to 
economics, problems in social and environmental spheres. Important are the 
tasks of creating the models of sustainable development assessment, both 
oriented on global context and adapted to national priorities of domestic, 
regional, economic and social policies. Basis for solving these 
interdisciplinary problems is in huge amounts of data with many 
geophysical disciplines and humanities and types of observations as well as 
organization of joint exploratory activity of a large number of scientific 
organizations, groups and separate experts in different scientific areas.  

World Data System (WDS) of International Council for Science 
(ICSU) has becomerecognized a platform of support and maintenance of 
interdisciplinary researches. World Data Center for Geoinformatics and 
Sustainable Development (WDC-Ukraine) that is a part of WDS annually 
performs sustainable development analysis in global and regional context. 

This work considersthe model of quantitative evaluation of sustainable 
development in the context of quality and safety of life introduces 
mathematical and program-technical tools of intelligent analysis and system 
agreement of data of different nature, developed at WDC-Ukraine to solve 
this problem. Results of modeling of processes of sustainable development 
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of countries of the world and administrative regions of Ukraine are 
introduced. 

 
ORGANIZATION OF INTERDISCIPLINARY RESEARCHES 
BASED ON WDC-UKRAINE 

Understanding the importance of deepening the collaboration in area 
of collection, exchange and usage of data of different nature Presidium of 
NAS of Ukraine at 2006 initiated development of interdisciplinary 
committee in Ukraine that after going through all stages of international 
certification at 2011 became a part of World Data System of International 
Council for science and was granted with the status of World Data Center 
for Geoinformatics and Sustainable Development (WDC-Ukraine). 
Ukrainian Center became 53rdof WDCs at World Data System that 
comprised 13 countries at that time. Center is based on National Technical 
University of Ukraine “Kyiv Polytechnic Institute” and Institute of Applied 
System Analysis of Ministry of Education and Science, Youth and Sports of 
Ukraine (MESYS) and National Academy of Science (NAS) of Ukraine. 

WDC-Ukraine collects, processes and analyzes national and world 
datanecessary for researches in sphere of sustainable development as well as 
assistance to national scientific organizations in collection and provisions of 
data sets to end usersin a wide variety of disciplines [1]. 

At the moment of organization of World Data Center in Ukraine 
(2006) there were all preconditions for successful development of its 
network infrastructure. As a communicational platform inside the country 
Ukrainian Research & Academic Network (URAN)that physically united 
group of institutions of NAS of Ukraine,was used[2,3]. Taking into account 
that from 2007 URAN network was integrated to the All-European 
academic network GEANT2 an opportunity to informationally connect 
WDC-Ukraine with 52 other WDCs of World Data System and partner 
scientific institutions of Europe and whole world appeared. 

Solution of tasks of WDC-Ukraine that require large computational 
performanceand huge memory volumesare provided by computing cluster 
of NTUU “KPI” with productivity of 7 TFlops that is a part of single 
national Grid-Infrastructure of Ukraine which now comprises 31 clusters.  

Peculiarity of WDC-Ukraine is a unique for World Data System 
network model of the Center of “Network of Networks” type. This model 
was suggested for the first time by Ukrainian Center and was accepted by 
World Data System as a model for other interdisciplinary centers 
[1].According to it the group of scientific institutions of National Academy 
of Sciences of Ukraine, each is administrating one or few scientific 
directions, organized collaboration within WDC-Ukraine. Institutions 
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collect and give an access to scientific data at WDC-Ukraine in each of 
scientific directions. Those institutions are:  

- Institute for Applied System Analysis of NAS of Ukraine and 
MESYS (system coordination of interdisciplinary data, sustainable 
development); 

- SubbotinInstitute of Geophysics of NAS of Ukraine (seismology, 
gravimetry, heat flows, archeo- and paleomagnetism, magnetic 
measurements); 

- Scientific Center for Aerospace Research of the Earth of the Institute 
of Geological Sciences of NAS of Ukraine (aerospace photos for further 
usage in geology, ecology, agriculture, forestry, and water economy); 

- Main Astronomic Observatory of NAS of Ukraine (cosmic geodesy 
and geodynamics; cosmic rays) 

- Marine Hydrophysical Institute of NAS of Ukraine (oceanographic 
and hydrometeorological data); 

- Institute of Geography of NAS of Ukraine (cartographic data); 
- Chernobyl Center for Nuclear Safety, Radioactive Wastes and 

Radioecology (data on radiation, biologic and medical consequences of 
Chernobyl disaster, safety of “sarcophagus”.) 

Interaction of scientific institutions including their interaction under 
within Russian-Ukrainian segment of World Data System [4,5], with the 
support of NAS of Ukraine, RAS, Russian and Ukrainian funds of 
fundamental researches allows WDC-Ukraine and its partners to 
successfully conduct interdisciplinary researches in the sphere of sciences 
on Earth. Particularly, in the sphere of researches of complex ecological 
social, economical systems in the context of sustainable development 10 
joint Ukrainian-Russian projects for today have been accomplished. 

 
TOOLS OF INTELLIGENT ANALYSIS AND SYSTEM 
COORDINATION OF DATA 

Information environment of WDC-Ukraine is a distributed 
informative-analytical system, aimed on support of interdisciplinary 
scientific researches. Lower level of hierarchy of the system provides 
standardization of processes of data service that is one of obligatory 
conditions for successful certification of centers of World Data system. 
These processes form continuous life cycle: creation, processing, data 
analysis, its storing, publication and repeated usage [7-9]. Basing on the 
concept of integration of the data sources and its services – Global System 
of Data Systems, accepted by World Data System, informational recourses 
of all totality of integrated sources and services have to be represented as 
one, single source [10-12]. For solution of this task WDC-Ukraine 
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developed a prototype of distributed informational-analytical system [4], 
where data and services integration is accomplished on semantical level 
using description language of OWL ontology that provides support of single 
presentation of data taking into account its semantical properties in the 
context of single ontology of subject area [13]. Cataloging of data sources 
within this system is performed by using ontology of Global Change Master 
Directory (GCMD) Science Keywords [14]. 

For realization of that system in work [13] an agent-oriented approach 
was proposed, with its help within service-oriented architecture not only 
data but services integration is possible as well and their interaction by 
using the agents can be organized. These agents are specialized migrating 
program components that have unique for its subject area OWL ontology 
and XML files, that define parameter of its connection to the source, rules of 
vocabulary projection on data source and parameters of its functioning [15]. 

Interaction with developed system is organized through the portal of 
WDC-Ukraine http://wdc.org.ua. Fig.1 represents appearance of user Web-
interface that provides organization of virtual space of data and services 
sources: registration of data and services sources attached to single GCMD-
ontology, monitoring the state of data and services sources, receiving 
referentialmetainformation about it; search and integration of data: forming 
requests by setting parameters of filters and direct input of SPARQL-
requests, restriction of search area by data sources, arranging search results 
to the way it was requested by user (supported formats – XML, JPEG, CSV, 
HTML, different charts and tables). Also the system has services for 
analytical processing of data (factor analysis, cluster analysis, correlation 
analysis, etc.) 

Fig.2 represents technological process of intelligent data processing 
supported by WDC-Ukraine [16]. This process can be dividedby stages of 
preprocessing, analysis and data postprocessing, each of which decides 
specific tasks using methods of multidimensional statistic analysis, statistic-
expert methods, etc. As it is seen from Fig.2 the same methods can be used 
for solution of different tasks, and the same task can be solved by different 
methods. According to this program means that realize statistic and expert 
methods regardless from the context and its usage for solution of specific 
tasks for data processingshould be pointed out. These program means can be 
organized as universal program libraries used for realization of these 
programs that are responsible for solution processing tasks within the 
general process shown on Fig.2. This organization of program recourses 
with presence of sufficient spectrum of means that let actually realize the 
concept of “fast” development of programs for solution of different tasks of 
intelligentdata processing. 
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Fig.1 Usage Web-interface for search of data integration 

 
 

 
Fig.2 Process of intelligent data processing 

 
At WDC-Ukraine problem-oriented graphic language of analytical 

processing of data was developed, its usage doesn’t require special 
knowledge and skills of programming within the imperative object-oriented 
paradigm that gives experts an opportunity to develop new and modify 
existing scenarios directly without involvement of programmers [17]. 
Experience of implementation of developed means has shown that 
opportunity of presentation of analytical processing of data in graphic 
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appearance, automated transformation to the type that can be performed in 
tools environment, availability of interactive means of adjustment allows to 
reduce complexity of development of data preprocessing procedures, 
models of assessment, procedures of analytical reports forming using results 
of data of big amountsprocessing. 

 
MODELS OF SUSTAINABLE DEVELOPMENT ASSESSMENT 

Analysis of process of sustainable development of world countries and 
territories (regions) of Ukraine and assessment of the influence of the 
totality of global threats on sustainable development of these objects is a 
classic example of complex interdisciplinary tasks that requires selection 
and processing of big amounts of geophysical and social and economical 
data of sources of different type that vary in data saving. 

Within the methodology of quantitative evaluation of sustainable 
development, represented in the work [16], condition of ecological, socio- 
and economic systems is considered from two positions. First is traditionally 
connected with the assessment of the level and balance of the development 
of such systems (quality of life component), second (safety component) is 
connectedwith the assessment of their remotenessfrom the state of conflict, 
in other words the stated where minor changes of factors of threats can 
cause unpredictable, often catastrophic consequences and creation of such 
conditions where the notion of sustainability of development looses it 
meaning. 

Thereof sustainable development is modeled with the help of 
quaternion: 

{ } ( ), , .sl sl ql ql ec e sQ j w C w C I I I= +
uuur

 

Quaternion { }Q possesses imaginary scalar part  that describes 
safety of human life and real vector component of the quality of human life, 
determined in the linear space of three dimensions: economic ( ecI ), 

ecological ( eI ) and socio-institutional ( sI ) development. Herewith  
acquires the meaning of real unit for normal, regular condition of 
development of society ( ), and meaning of imaginary unit, when 
society transfer to the state of conflict (

0slC >
0slC = ) 

⎪⎩

⎪
⎨
⎧

=−

>
=

)(0,1

0,1

conflictCfor

Cfor
j

sl

sl  

Weight coefficients slw  and  in formula (1) are used with the aim 
of measurement of scales of life safety and quality components that depend 
on the peculiarities of quantitative evaluation of these components.  
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Under the index of sustainable development we will understand 
quantitative measure, that takes into account quality of human life, for the 

case and is calculated as a norm of quaternion: 0slC >

{ } ( )2 2 2 2 2 2
sl sl ql e ec sQ w C w I I I= + + +

 
Regarding linear space as a space for quality of life, let’s define 

qualitative measure of corresponding component as orthogonal projection of 

vector on ideal vector ( ), ,ql ec e sC I I I
uuur
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So projection of characterizes quality of human life and spatial 

position of vector - level of “harmonization” of sustainable 
development. It should be pointed out that while approaching of α angle to 0 
level of harmonization of sustainable development  is increasing, and 
approaching of this vector to one of coordinate axis or planes will point on 
priority development according to dimensions of these axis. Let’s name the 

magnitude 

qlC

( ), ,ql ec e sC I I I
uuur

1G α= −  as level of harmonization of sustainable development. 
So, component of life quality is an integrated assessment, that includes 

jointly all three dimensions of sustainable development and at the same time 
reflects the connection between three inseparable spheres of society’s 
development: economic, ecological and social. Level of harmonization of 
sustainable development reflects the balance between economic, ecological 
and socio-institutional dimensions. 

Usage of the given model of sustainable development requires 
definition of indices that quantitatively characterize quality of human life by 
economic, ecologic and socio-institutional dimensions. Naturally that from 
the one hand these assessments should be based on data on wide spectrum 
of phenomena of different nature. From the other hand those assessments 
should be integrated, in other words they should characterize certain side of 
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human life as an integrated system. Peculiarities of the context of 
sustainable development research (global and regional) define semantic 
context of indices of sustainable development, reflected at Table 1 and 
Table 2. 

 
Table 1. 

Structure of indices measurements of sustainable development for 
global analysis 

Dimensions of 
sustainable 

development 
Global index Index 

components Data source 

Index of global 
competitiveness

3 categories, 
12 indicators

World Economic Forum 
[www.gcr.weforum.org] 

Economic 
(Iec) Index of economic 

freedom 10 indicators Heritage Foundation 
[www.heritage.org/Index/] 

Ecologic (Ie) Index of ecologic 
controllability 

2 categories, 
25 indicators 

Yale and Columbian 
Universities 

[www.yale.edu/esi] 

Index of quality of life 9 indicators International Living 
[www.internationalliving.co

Index of human 
development 

3 categories, 
12 indicators 

United Nation Development 
program 

[www.hdr.undp.org] 

Social and 
institutional 

(Іs) 

Index of K-society 3 categories, 
15 indicators UNDESA 

 
While defining the component of human life safety using the model of 

threats space, when into conformityto every country or region ja vector is 
inputted: 

( ) , 1,j
j iTr = t i n=
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with coordinate that characterizes the level of display of certain 
threats.  

j
it

General influence of totality of threats on particular countries or 
regions will be assessed with the help of component of human life safety 

slC defined as a norm of Minkovski for threat vector: 
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As increasing of parameter  increases response (sensitivity) of a 

model on changes of each of vector components 

p

jTr
r

 and vice versa its 

decreasing smoothes this sensitivity, in the model where 3p =  is accepted. 
Let’s define also vulnerability of country to the totality of threats that 

is reciprocal relatively to slC :  

3
vul slI n C= −  

In such a way life safety component – integrated assessment, that takes 
into account total influence of threats on sustainable development of 
countries and regions, and index of vulnerability for the influence of totality 
of global threats reflects a level  of approaching of this country to the state 
of conflict, simultaneously to all threats.  

Defining the space of threats is performed with the help of indicator 
approach, that foresees emission of phenomena (threats) that negatively 
influence on sustainable development, choice of qualitative indices 
(indicators of threats), that adequately reflect level of threats display of 
threats and definition of thresholds, that correspond to some levels of safety. 

Global threats, defined by main in XXI century by such authoritative 
international organizations as UN, World Health Organization (WHO), 

international organizations 
“WorldEconomicForum”, “Transparency 

International”, “GlobalFootprintNetwork”, “InternationalEnergyAgency”, 
“WorldResourcesInstitute”, company BritishPetrouleum, etc., relate to the 
analysis of life in global context. 

These include: global reduction of energetic safety (measured with the 
help of energetic safety index, that includes component which characterizes 
dynamics of recourses exhausting, and component that characterizes 
volumes of usage of renewable sources in national energetics; violation of 
the balance between biological possibilities of Earth and needs of humanity 
in biosphere in the context of change of demographic world structure 
(measured in global hectares per capita); increasing inequality between 
people and countries on Earth (measured by Gini-Index that varies in 
diapason from 0 to 100, where 0 is a minimal inequality , 100-maximal 
inequality); distribution of global contagious deceases (measured by total 
quality of dead people (millions per year) from diarrhea deceases, AIDs, 
tuberculosis, malaria; child mortality (measured by the quantity of dead 
children up to five years old per 1000 of born); increase of corruption 
(measured by the index of corruption perception, 10 is minimum); restricted 
access to potable water (percentage of  population in country, that has no 

  342



access to potable water), that is defined with inversion value to the indicator 
of access to clean potable water; global warming (measured by quantity of 
emissions of  carbon dioxide in metric tones per capita); state instability 
(measured by State Fragility Index), that is measured with diapason from 0 
to 23, where 0 – the lowest instability, 23 – highest instability), index of 
vulnerability to natural disasters, that is calculated basing in data of 
International data base for the catastrophes of 
CentreforResearchontheEpidemiologyofDisasters (CRED) of World Health 
Organization (WHO). 

Threats and corresponding indicators, significant in the context of 
sustainable development of regions of Ukraine, represented in Table.3 

 
Table 2. 

Structure of indices of sustainable development dimensions for regions 
of Ukraine 

Dimensions of 
sustainable 

development 
Categories of policy Indicators 

Basic needs 
Gross national product, industrial economic 

sphere, non-material sphere, transport 
infrastructure 

Entrepreneurial activity 
production capacities, international trade 

cooperation, small business, consumer market, 
debts 

Job market job market effectiveness, opportunities of trade 
market, revenue-cost balance 

Economic 
(Iec) 

Innovative and investment 
opportunities 

scientific activity, innovation level, investment 
opportunities 

Ecologic systems air, flora and fauna, subsoil and soil resources, 
water resources 

Ecologic load 
emissions into air, ecologic pressure and 
coordination of natural resources, waste 

treatment, water load 

Risks radiologic state of territory and radiation hazard, 
chemical and ecologic hazards 

Ecologic 
(Ie) 

Regional ecologic 
coordination 

ecologic projects, greenhouse gases, ecologic 
pressure, waste transportation 
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Continuation of Table 2. 

Development of human 
potential 

development of health and physical education, 
level of education, demographic development, job 

market, economic component of human 
development 

Institutional development 
political consciousness, social capital, influence 

of religious institutions, state administration 
effectiveness 

K-society intellectual assets of society, prospect of society 
development, quality of society development 

Social and 
institutional (Іs) 

Quality of life 
vacation and human culture, state of environment, 
human freedom, infrastructure state, risks and life 

hazards 

 
Table 3. 

Indicators of threats for regions of Ukraine 
Threat Indicator Units of 

measurement 

Decreasing of lifetime Average life expectancy at birth in 
regions years 

Criminality Coefficient of criminality in regions 

quantity of registered 
crimes on 100000 of 
existing average 
population in regions 

Corruption Index of corruption perception % 

Social inequality Gini-index (coefficient of inequality 
in receiving income) conditional units 

Unemployment level Level of registered unemployment by the end of year;% 

Technologic 
infrastructure wear Level of main means wear % 

Population wellbeing 
wear 

Available income of population per 
capita UAH 

Deterioration of quality 
of urban air Index of atmosphere pollution conditional units 

Deterioration of quality 
of potable water 

Fraction of samples from the 
network of centralized water supply 
that respond to the demands of state 
standard 

% 

Contribution to climate 
change 

Total density of emission of 
polluting substances into air and 
surface waters 

t/km2 

Climate change Density of greenhouse emissions t СО2 / km2 
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Indicators of threats are different in its essence, procedure and units of 
measurement, in other words have different nature, that’s why system 
coordination of these data is performed before the building of integral 
assessment of life safety [18]. 

 
Results of sustainable development modeling 
Using represented methodic, WDC for Geoinformatics and sustainable 

development on behalf of International Council for Science annually 
performs analysis of sustainable development of world countries (global 
dimension) and regions of Ukraine (regional dimension) [19]. Results of 
analysis are published as two monographs that besides of methodological 
aspects of analysis of sustainable development processes, contain expanded 
portraits (profiles) of world countries and regions of Ukraine. Regional 
profile contains general information, indicators values that characterize 
quality and safety of life, result of threats analysis, additional information 
and is accompanied with expert’s comments. 

Table 4.contains selective results of assessments  of sustainable 
development for dozens of leader countries, dozens of outsider countries, 
BRICS countries and countries of post-soviet space (NIS). 

As analysis of results of assessment of sustainable development in 
global context show, for most of the world countries typical is 
interdependence of socio-institutional and economic components of 
sustainable development that confirms connection between level of 
economical well-being of country and level of social sphere development. 
Such countries as USA, Australia, Canada, Switzerland and Denmark are 
traditionally on the higher positions in all directions of sustainable 
development measurement. The lowest position belongs to Zimbabwe – 
country with the most critical indicators of planet quality of life, extremely 
low life expectancy, expected life expectancy etc. 

Also beyond the tendencies are such countries as Greece, Italy, 
Venezuela, Ecuador, Argentina etc. At these countries values of socio-
institutional index measurement are higher by economic dimension. 
Between socio-institutional and ecological dimensions can be observed 
substantial deviation from average meaning of tendencies. Countries that 
have the highest indicators by these two dimensions are Swiss, Switzerland 
and Israel. Especially group of countries with low value of index of socio-
institutional and ecologic indices are separated. Lion’s share of countries in 
this group belongs to countries of Africa characterized by tight interrelation 
of extremely adverse ecologic conditions and extremely low indicators of 
quality of life and human development. 
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Differences in ecologic and economic dimensions are usually caused 
not by mutual influence of dimensions but by territorial placement of 
countries, climate etc. “Leading” countries by correlation of ecologic and 
economic dimensions are: Island, Norway, Switzerland, and Swiss. 
Advantage of economic component over ecologic is typical for United Arab 
Emirates and Botswana.  

As seen from Fig. 3, that shows dependence between component of 
quality of life and index of economic dimension of sustainable development, 
general tendency has non-linear character and is increasing. Such countries 
as Albania, Algeria, Argentina, Bosnia and Herzegovina, Venezuela, 
Greece, Ecuador, Island, Spain, Italy, Kirgizstan, Costa-Rica, Moldova, 
Nepal, Nicaragua, Paraguay, Ukraine, Croatia, Czech Republic are situated 
higher than general tendency curve (fig.3a) create a group of countries with 
economically baseless high quality of life. 

Such misbalance causes need in external borrowings of economic 
resources that is a hazardous tendency that creates a threat of debt crisis. 
Countries of second group (fig. 3b) that includes Belgium, Botswana, 
Georgia, Estonia, Israel, Jordan, Cyprus, Korea, United Arab Emirates, 
South Africa, Thailand, Tunis, Turkey have reduced in relation to the level 
of economic development of level of life quality. 

Results of this analysis are shown on Fig.4 basing on which it can be 
confirmed that general tendency of dependence between the level of 
economic development and ecologic opportunities is increasing with almost 
linear dependence. 

 
Table 4. 

Results of quantitative evaluation of sustainable development for world 
countries (2012) 

Country Rating 
Q Q Rating 

Cql Cql G Ie Iec Is 
Rati
ng 
Csl 

Csl Ivul 

Dozen of leader countries 
Swiss 1 2,85 7 1,36 0,95 0,82 0,80 0,74 4 1,48 0,67 
New Zealand 2 2,84 2 1,40 0,97 0,77 0,84 0,81 7 1,44 0,71 
Island 3 2,81 16 1,28 0,95 0,78 0,69 0,75 2 1,53 0,63 
Australia 4 2,80 18 1,26 0,83 0,55 0,85 0,79 1 1,54 0,62 
Norway 5 2,80 4 1,37 0,96 0,84 0,75 0,79 8 1,43 0,73 
Switzerland 6 2,79 1 1,48 0,91 0,91 0,89 0,75 18 1,32 0,84 
Finland 7 2,79 11 1,31 0,95 0,74 0,81 0,72 5 1,48 0,68 
Canada 8 2,76 17 1,27 0,86 0,60 0,85 0,75 3 1,49 0,67 
Luxembourg 9 2,75 14 1,30 0,89 0,83 0,79 0,64 6 1,45 0,70 
Denmark 10 2,72 9 1,33 0,94 0,72 0,83 0,75 11 1,39 0,77 
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Continuation of Table 4. 

 
Dozen of outsider countries 

Cameroon 97 1,57 103 0,37 0,83 0,22 0,26 0,17 50 1,20 0,96 
Senegal 98 1,57 96 0,48 0,89 0,30 0,30 0,23 87 1,09 1,07 
Tajikistan  99 1,56 100 0,41 0,75 0,15 0,29 0,27 63 1,15 1,00 
Madagascar 100 1,54 94 0,52 0,77 0,35 0,34 0,20 102 1,02 1,13 
India 101 1,53 98 0,44 0,58 0,12 0,40 0,25 89 1,09 1,07 
Bangladesh 102 1,43 101 0,39 0,90 0,21 0,26 0,21 100 1,04 1,12 
Niger 103 1,42 106 0,30 0,72 0,17 0,24 0,11 81 1,11 1,04 
Pakistan 104 1,38 104 0,34 0,79 0,16 0,26 0,17 101 1,03 1,12 
Uzbekistan 105 1,36 105 0,34 0,56 0,08 0,20 0,31 103 1,02 1,14 
Zimbabwe 106 1,35 102 0,38 0,36 0,45 0,09 0,11 105 0,97 1,18 

BRICS Countries 
Brazil 34 2,34 44 0,98 0,86 0,66 0,46 0,57 14 1,37 0,79 
Russia 56 1,94 80 0,61 0,80 0,27 0,34 0,44 16 1,34 0,82 
China 81 1,75 74 0,63 0,70 0,21 0,46 0,43 79 1,12 1,04 
South Africa 96 1,57 81 0,60 0,52 0,10 0,53 0,41 106 0,97 1,18 
India 101 1,53 98 0,44 0,58 0,12 0,40 0,25 89 1,09 1,07 

NIS Countries 
Latvia 23 2,44 24 1,19 0,82 0,84 0,54 0,67 32 1,25 0,91 
Lithuania 25 2,43 22 1,19 0,92 0,76 0,64 0,66 34 1,24 0,92 
Estonia 26 2,41 30 1,11 0,89 0,54 0,69 0,69 21 1,30 0,86 
Georgia 47 2,08 47 0,91 0,93 0,56 0,55 0,47 56 1,17 0,99 
Russia 56 1,94 80 0,61 0,80 0,27 0,34 0,44 16 1,34 0,82 
Kazakhstan 67 1,82 82 0,60 0,50 0,09 0,54 0,41 36 1,23 0,93 
Ukraine 73 1,80 77 0,62 0,73 0,29 0,29 0,50 53 1,18 0,97 
Azerbaijan 79 1,75 72 0,65 0,72 0,22 0,48 0,42 84 1,11 1,05 
Moldova 85 1,73 85 0,58 0,81 0,26 0,32 0,42 66 1,15 1,01 
Kirgizstan 89 1,63 90 0,54 0,94 0,29 0,31 0,33 86 1,09 1,06 
Tajikistan 99 1,56 100 0,41 0,75 0,15 0,29 0,27 63 1,15 1,00 
Uzbekistan 105 1,36 105 0,34 0,56 0,08 0,20 0,31 103 1,02 1,14 

 
Considering the dependence between indices of economic and 

ecologic dimensions of sustainable development as well as in preliminary 
case can form two groups of countries for which violation of general 
tendencies is observed. 
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Fig.3.a. Grouping of countries by the components of quality of life ( ) and economic 

dimension (
qlC

ecI ) of sustainable development: group of countries with social priority of 
development;. 
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Fig.3.b. Grouping of countries by the components of quality of life ( ) and economic 

dimension ( ) of sustainable development: group of countries with economic priority of 
development. 
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Fig.4.a. Grouping of countries by ecologic ( eI ) and economic ( ecI ) dimensions of 

sustainable development: “exporting” countries of ecological resources. 
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Fig.4.b. Grouping of countries by ecologic ( eI ) and economic ( ecI ) dimensions of 

sustainable development: “importer” countries of ecologic recourses. 
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Such countries (fig. 4a) as Albania, Algeria, Argentina, Bosnia and 
Herzegovina, Brazil, Venezuela, Dominican Republic, Ecuador, Island, 
Spain, Italy, Kirgizstan, Columbia, Costa- Rica, Latvia, Morocco, Moldova, 
Nepal, Nicaragua, Panama, Paraguay, Portugal, Slovakia, Ukraine, 
Philippines, Croatia, Czech Republic, Sri-Lanka have level of economic 
development lower than that could be provided by available ecologic 
resources in these countries. The simplest way of enlargement of economic 
potential for those countries is in export of ecologic recourses, that’s why 
these countries are potential “exporters”. 

Possibilities to export ecological recourses create for “exporter” 
countries special conditions of development: excess of ecologic recourses 
can be used as a mortgage for borrowing of economic recourses that can be 
directed on realization of populist social policy, consequence of which is 
baseless excess of the level of quality of life above the level of economic 
development that further created potential threat of debt crisis. Second 
negative consequence from the point of view of the concept of sustainable 
development is a high recourse capacity of economic and ineffective usage 
of natural recourses. Unlike previous such countries (fig.4b) as Australia, 
Belgium, Botswana, Gambia, Honduras, Denmark, Estonia, Israel, India, 
Indonesia, Ireland, Jordan, Canada, China, Cyprus, Korea, Luxembourg, 
Mongolia, Netherlands, United Arab Emirates, South Africa, United States 
of America, Thailand, Tunis, Turkey, Uruguay are characterized with the 
excess of level of economic development over available economic 
recourses. In other words typical for these countries is a deficit of ecologic 
recourses that is why they can be called “importers”. Some deficit of 
ecologic recourses in “importer” countries makes them use their ecologic 
recourses use effectively, import such recourses and increase in its 
economic part connected with production of immaterial goods. In other 
words these countries are characterized by dematerialization of economic. 

Results of modeling for 27 administrative territorial units (regions) of 
Ukraine are shown in Table 5. 

Regions that are in a group with high level of sustainable development 
have the highest components of quality of life of people and quite high 
values of safety of people’s life. 

Exception in this group is city of Kiev that by the level of people’s 
safety of life is on 25th place in Ukraine, but by the value of component of 
quality of people’s life in city of Kiev with considerable gap is ahead of 
other regions (first of all due to economic dimension). Regions of second 
group with level of sustainable development above the average have slightly 
higher than average values of quality and safety of human life. Regions with 
level of sustainable development lower than average have comparatively 
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low values of component of quality and safety of human life, except 
Donetsk and Dnepropetrovsk regions that have low levels of safety of 
human life (respectively 27 and 24 positions in rating) are balanced with 
comparatively high values of dimension of economic development. Regions 
with low levels of sustainable development have low values as of 
component of quality as the component of safety of human life. 

 
Table 5. 

Dimensions of sustainable development of regions of Ukraine (2001) 

Dimensions of 
quality of life 

Administrative-
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High level 
Kyiv 1 1,07 1 1,02 0,44 0,74 0,55 0,78 25 0,73 
Kharkiv 2 1 2 0,87 0,54 0,4 0,56 0,85 8 1,09 
Lviv 3 0,98 5 0,81 0,53 0,31 0,53 0,77 3 1,22 
Chernivtsi 4 0,96 14 0,77 0,56 0,2 0,48 0,63 2 1,29 
Ivano-Frankivsk 5 0,96 17 0,76 0,52 0,22 0,51 0,67 1 1,31 

Above the average level 
Khmeknytsk 6 0,94 8 0,8 0,52 0,23 0,56 0,66 7 1,11 
Kyiv 7 0,92 12 0,77 0,46 0,35 0,51 0,85 5 1,13 
Vinnytsia 8 0,92 7 0,8 0,49 0,29 0,56 0,74 12 1,02 
Zaporizhia 9 0,92 4 0,81 0,5 0,32 0,56 0,77 18 0,95 
Ternopil 10 0,92 22 0,74 0,54 0,21 0,46 0,65 4 1,2 
Sevastopol 11 0,9 10 0,77 0,5 0,19 0,56 0,61 11 1,03 
Cherkasy 12 0,9 15 0,77 0,51 0,25 0,51 0,7 9 1,05 
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Continuation of Table 5. 

Below the average level 
Volyn 13 0,89 19 0,76 0,56 0,19 0,47 0,61 10 1,05 
Poltava 14 0,89 13 0,77 0,52 0,3 0,48 0,77 14 1,01 
Rivne 15 0,88 16 0,76 0,53 0,21 0,51 0,64 17 0,98 
Chernihiv 16 0,88 25 0,72 0,53 0,22 0,44 0,66 6 1,12 
АRCrimea 17 0,88 11 0,77 0,5 0,28 0,51 0,74 19 0,94 
Dnipropetrivsk 18 0,88 6 0,8 0,48 0,42 0,49 0,93 24 0,78 
Kherson 19 0,87 20 0,75 0,53 0,21 0,48 0,66 13 1,01 
Donetsk 20 0,87 3 0,82 0,42 0,5 0,5 0,92 27 0,68 
Odessa 21 0,87 9 0,79 0,52 0,33 0,49 0,81 23 0,82 

Low level 
Zakarpattia 22 0,86 23 0,73 0,55 0,19 0,45 0,62 16 0,98 
Mykolaiv 23 0,85 21 0,74 0,53 0,24 0,47 0,69 21 0,92 
Luhansk 24 0,85 18 0,76 0,54 0,3 0,44 0,76 22 0,86 
Sumy 25 0,84 27 0,71 0,51 0,25 0,44 0,72 15 1 
Zhytomyr 26 0,83 26 0,71 0,49 0,23 0,47 0,69 20 0,94 
Kirovohrad 27 0,8 24 0,73 0,55 0,23 0,44 0,67 26 0,72 

 
Table 6. 

Indicators of threat of regions of Ukraine (2011) 
Indicators of threats of 

social character 

Indicators of 
threats of economic 

character 

Indicators of threats of 
ecologic character 
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High level 

Ivano-Frankivsk 72,52 419 40,7 19,91 2 47,6 14720,3 3,4 99,48 19,87 565,96 

Chernivtsi 72,64 737 38,3 21,18 1,9 37,7 13181,5 4,8 98,2 7,39 95,34 

Lviv 72,57 680 43,6 23,48 1,7 70,1 16561,3 5,6 97,75 20,35 182,56 

Ternopil 72,82 495 28,8 24,99 2,6 46,8 13572,9 3,9 92,35 5,78 103,96 

Kyiv 69,45 964 46,7 22,31 1,6 38,7 19327,8 3,26 90,2 9,57 383,23 

Chernihiv 69,21 867 26,8 24,28 2,9 56,3 16427,5 3,1 96,1 3,7 77,01 

Khmelnitskyi 71,35 818 40,6 26,08 2,6 64,1 15480,3 5,2 94,11 4,35 145,81 
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Continuation of Table 6. 

Above average level 

Kharkiv 71,2 1025 38,8 21,39 1,9 88,7 18402,3 3,6 90,75 18,31 380,9 

Cherkasy 70,91 753 32,3 26,4 3,3 66,9 15445,2 5,9 95,3 8,98 201,35 

Volyn 70,55 805 53,8 22,3 2,2 49,1 13913,6 8,6 95,05 3,88 65,6 

Sevastopol 70,65 1452 52 20,71 0,6 48,3 16763 3,8 99,65 91,38 621,58 

Vinnytsia 71,49 781 25,5 24,89 3 97,1 15857 4,5 96,5 7,44 226,05 

Kherson 69,28 1129 34,6 26,31 1,7 67,3 14586,5 6,3 91,5 4,03 45,8 

Poltava 70,38 1095 25,2 23,52 3,8 73,5 17958,8 4,43 91,57 7,66 131,51 

Sumy 70,36 915 55,2 24,53 2,9 63,8 16619,2 5,4 95,4 4,88 96,06 

Below average level 

Zakarpattia 70,23 544 29,8 20,99 1,8 74,3 12226,9 14,4 92,45 8,58 89,36 

Rivne 70,76 649 33,4 23,31 2,9 50,9 14352,1 14,2 89,35 3,7 79,74 

Zaporizhia 70,53 1543 26,8 23,54 2,3 72,6 19856,6 12,9 94,25 14,08 549,28 

АRCrimea 70,45 1705 52 24,27 1,6 69,4 15232,1 5,24 96,85 11,51 103,16 

Zhytomyr 69,24 797 24,6 31,63 3 57,4 15571,6 4,2 93,52 3,57 53,53 

Mykolaiv 68,71 1067 31 24,04 2,7 74,3 16600,6 9,2 88,49 4,67 105,35 

Low level 

Luhansk 69,58 1396 35,7 25,06 1,4 55,9 17836,1 10,13 76,57 41,87 443,26 

Odessa 68,95 1039 46,3 30,09 1,4 52,7 15996,1 13,56 90,3 12,84 165,12 

Dnipropetrovsk 69,16 1482 35,1 26,69 1,6 78,7 20687,4 11,42 83 48,33 683,99 

Kyiv 73,66 1308 40,2 30,46 0,3 53,3 37573,2 6,8 99,69 449,28 11631,2 

Kirovohrad 69,03 1174 60,3 27,07 3,2 96,7 15214,5 4,88 93 4,02 65,1 

Donetsk 69,07 1406 51 25,45 1,2 64,5 21258,2 13,49 78,2 112,73 2318,49 

Lowest value in Ukraine 68,71 419 24,6 19,91 0,3 37,7 12226,9 3,1 76,57 3,57 45,8 

Average value in Ukraine 70,55 1001,6
7 38,86 24,63 2,15 63,58 17082,3 7,12 92,58 34,55 726,31 

Highest value in Ukraine 73,66 1705 60,3 31,63 3,8 97,1 37573,2 14,4 99,69 449,28 11631,2 

 
Indicators of threats for regions of Ukraine of social, economic and 

ecologic character are shown at table 6. For group of regions with high level 
of life safety moderate influence of social, economic and social character is 
typical. In the group of regions with the level of safety of human life higher 
than average high level of threats “Criminality”, “Corruption”, 
“Environment pollution” are typical for city of Sevastopol, Volyn region 
essential threats are “Level of Unemployment” and “Technological 
Infrastructure ware”, for Sumy region – “Corruption” and “Level of 
unemployment”. 
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For regions with the level of human safety lower than average 
simultaneously essential are fro two to four threats, and in groups of regions 
with low level of human safety decreasing of life safety is simultaneously 
influenced by three to seven threats. 

As a result of correlation analysis of threats indicators and components 
of safety of human life it is determined that index of sustainable 
development is essentially influenced by threats of social character that is 
“Decreasing of human health” and “Social inequality” due to the fact that 
together with “Criminality” reduce the level of social safety and component 
of safety of life in general. Interesting is that these threats have minor 
although negative influence on index of socio-institutional dimension. 
Threat “Deterioration of population well-being” influences component of 
quality of life through its significant influence on index of economic 
dimension. It causes significant imbalance that is reflected on the influence 
of this threat on level of harmonization.  

At the same time economic safety undergoes negative influence of 
such threats as “Level of unemployment” and “Technologic infrastructure 
ware”. Threats of ecologic character largely influence on index of ecologic 
dimension, component of safety of human life and index of ecologic safety. 
The fact that this threat of social character as “Criminality” has a high 
influence on index of social safety and component of safety of life is 
disturbing. 

 
CONCLUSIONS 

Thereby, article considers methodology, tools, and technical tools for 
solution of interdisciplinary tasks of qualitative assessment of sustainable 
development in global and regional context. Results of modeling processes 
of sustainable development of countries of the world and administrative 
regions of Ukraine are represented in the context of quality and safety of 
human life that can be used while accepting administrative decisions and 
state, regional and municipal levels. 
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