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Challenges and search for sustainable ways of territories’ development cause serious concern
to authorities around the globe. The choice of methodological approaches for assessment
and monitoring, indicators for sustainability criteria, as well as the ways of their processing
are an important conceptual basis that provides effective facilitation of the administered
territories development.

The study is aimed at finding and analyzing the existing approaches and tools for territorial
development monitoring, as well as elaboration of methodological and procedural framework
for assessing the territories sustainability to solve social and economic problems. Herewith, in
the authors’ opinion, the main conceptual and methodological prerequisite that distinguishes
the proposed approach, should take into account the effects of interregional and intersectoral
interaction or, in other words, the effects of cluster transfers. It has been revealed that there is
still no consensus among the scientific works’ authors not only concerning theoretical aspects,
but also on methodological issues of the monitoring procedure and tools for assessing the
development sustainability, especially in the context of cluster approach.

The analysis of the main methodological approaches to assessing the sustainable development
of various levels systems (national and regional economies, territories, industries, enterprises
and products) is given in the paper. Systematization of the approaches and tools used by
scientists from different countries, as well as international organizations and institutions, has
been carried out. Advantages, disadvantages and limitations for the practical application of
the selected methodological approaches are indicated. The essence of the TOPSIS method
as a tool for assessing the sustainability of the territories’ development, taking into account
the multiplicative effects of interregional and intersectoral interaction is given. It has been
shown that it is the cluster approach that acts as an effective tool for managing the sustainable
development of territorial systems.
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Introduction

The concept of sustainable development was first introduced in the report “Our
Common Future” by the World Commission on Environment and Development in
1987. According to the concept, sustainable development is development that meets
the needs of the present without compromising the ability of future generations to
meet their own needs (World Commission on Environment..., 1987). The United
Nations Development Summit held in September 2015 formally adopted the agreement
“Transforming Our World: the 2030 Agenda for Sustainable Development™, covering
three aspects of economic, social and environmental sustainability aimed at ending
poverty globally and ensuring decent life for all people.

The UN has currently formulated 17 sustainable development goals: no poverty;
zero hunger; good health and well-being; quality education; gender equality; clean
water and sanitation; affordable and clean energy; decent work and economic growth;
industry, innovation and infrastructure; reduced inequalities; sustainable cities and
communities; responsible consumption and production; climate action; life below
water; life on land; peace, justice and strong institutions and partnerships for the goals.
In this way, the versatility and importance of this issue imposes special requirements
for assessment, monitoring and management tools.

The traditional approach to the choice for the tools to assess sustainability is
formation of a list of indicators (both statistical and expert ones), converting them to
the type required for assessing and calculating an aggregate sustainability index. The
results of this procedure are used to develop recommendations to the administrative
bodies of a facility (territory) and to conduct a comparative assessment of the
development and sustainability level of different countries, regions, cities, etc. There
are three aspects of sustainability: economic, social and environmental. Each of
them may include additional assessment areas or aspects at the author’ discretion.

A review of various approaches and tools for assessing the territories sustainability
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used in the global practice demonstrated that the main difficulty in developing
methods and approaches is the selection of tools for summarizing (aggregating) data,
bringing them to a unified measurement system, choosing coefficients of indicators
significance (importance) and their assessment, as well as the dynamic nature of
the environment where the facilities under study function, and the need to take into

account the interaction effects.

Scientific literature review

A significant contribution into the development of indicators and tools system
for the territories sustainability assessment was made by international and regional
organizations:

— Driving Force — State — Response (DSR) model developed by the United Nations
Commission on Sustainable Development (UNCSD) (Commission on Sustainable
Development, 2001);

— Pressure — State — Response (PSR) model of the Organization for Economic
Cooperation and Development (OCED) (Organization for Economic Co-Operation and
Development, 2001);

— Society — Economy — Environment model proposed by the United Nations
Environment Program (UNEP) (Global Reporting Initiative, 2002);

— Expanding the Measure of Wealth: Indicators of Environmentally Sustainable
Development model developed by the World Bank (Bhada, Hoornweg, 2009).

The index systems of the international organizations focus on forming theoretical
foundations of sustainable development, recognizing the environmental aspect as a
dominant one in their concepts. There is also a significant number of national studies.

The European Union member states consider the following aspects of sustainability:
socio-economic (real GDP per capita), sustainable consumption and production, social
inclusion (poverty level and social exclusion), demographic changes (employment
rate of elderly people), public health (life expectancy), climate change and energy
consumption (greenhouse gas emissions, primary energy consumption), sustainable
transport (energy consumption of transport relative to GDP), natural resources, global
partnership and good governance (Sustainable Development..., 2015).

The following sustainable development indicators, structured by groups, were
developed in the UK:

1) overall progress and development priorities assessment (basic statistical

indicators of socio-economic development);
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2) sustainable economy (indicators of efficient use of resources; economic stability
and competitiveness of the national economy; development of personnels’ professional
skills, sustainable production and consumption);

3) building a sustainable society (employment promotion; healthcare development;
travel opportunities expansion; development of favorable environment; effective
management institutions);

4) environment and resource management (climate change and energy conservation;
air and atmosphere, fresh water, seas, oceans and coasts, wildlife indicators);

5) international cooperation and development (Department of the Environmen...,
1996).

In 2006 the Ministry of the Environment and Water Resources of Singapore
developed the Green Plan, which includes the following key indicators for sustainable
development of the country: air quality, manage emissions from stationary source,
manage emissions from mobile sources, climate change, energy efficiency indicators,
energy management practices of businesses, use of cleaner energy (such as natural gas)
and renewable energy (such as solar and biomass) indicators (Chua, 2006).

To assess sustainability China uses index systems, which include the following
components: investments, innovative economy and industrial renewal, intensive
production and industrial sector transformation, coordinated development of regional
systems and geographical optimization, environment and green technologies, quality
of life of the population, global integration, quality governance, institutional regime
and quality of institutions (UNDP China and the Institute..., 2013).

Many authors study the concept of sustainability from the standpoint of
environmental safety and protection. Such authors as G.D. Atkinson, R. Dubourg,
N. Chambers, K. Yin, R. Wang, S.F. Zhan, as well as many others (Atkinson etal., 1997;
Nicholson, Chambers, Green, 2003; Bolcarova, Kolosta, 2015; Wursthorn, Poganietz,
Schebek, 2011; Yin et al., 2014; Zhan et al., 2012) are focused on the environmental
aspect and environmental policy in their studies.

In recent decades studies by many authors have been focused on assessing the
sustainable development of cities and other territories (Ding et al., 2016; Grzebyk, Stec,
2015; Bossel, 1999; Li et al., 2009; Moussiopoulos et al., 2010; Musakwa, Van Niekerk,
2015; Shen et al., 2015; Yin et al., 2014; Shen et al., 2011; Zhan et al., 2012; Xu et al.,
2016; Wursthorn, Poganietz, Schebek, 2011).

The most comprehensive overview of the methodological approaches and

tools used by different authors and organizations for assessing the sustainability
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of facilities of various levels (territories, companies and products) was made by
such authors as R.K. Singh, H.R. Murty, S.K. Gupta and A.K. Dikshit (2009). The
authors identified several levels of sustainability assessment. The division was carried
out based on the assessment facilities (product, enterprise, industry and territory
sustainability); methods and tools for assessing sustainability, focusing attention
on specific aspects of this concept (innovative, environmental, technological, etc.),
were grouped.

Some authors developed sustainability indicators systems, applicable to various
industries. A. Azapagic (2004) considered sustainability in the context of industrial
development. He developed a system of sustainability indicators for the mining
industry. The indicators (sectoral indicators, reflecting the characteristics of an
industry) were specifically developed for the industries mining minerals for metal,
construction, energy and industrial sectors. His assessment system includes economic,
environmental, social and integrated indicators that can be used both for the internal
purposes of an industry’s development, for identifying problematic aspects of the
territory’s industry development, as well as for making decisions by the authorities.
In the study, the author sets a goal to ensure interaction of sectoral institutions with
stakeholders (territorial authorities, management of other industries enterprises, etc.),
to standardize corporate reports and provide a comparison of the level of industries and
their enterprises’ sustainability. In addition to that, the indicators structure developed
by Adisa Azapagic is compatible with the sustainability indicators proposed by the
Global Reporting Initiative (GRI).

D. Krajnc and P. Glavic (2005) developed a set of sustainability indicators for
companies. The authors focused particular attention on the consideration of how to
use the indicators they proposed to monitor sustainable development of a company.
The purpose of their work was the model of sustainable development’s composite
index to track integrated information about the economic, environmental and social
indicators of a company over time. Normalized by the linear method indicators were
combined into three sub-indexes of sustainability and aggregated into the overall
performance indicator of a company. The aggregation into the overall performance
indicator was carried out by determining the influence of a separate indicator on the
overall sustainability of a company using the analytic hierarchy concept. D. Krajnc
and P. Glavic tested the proposed model for assessing a company’s sustainability for
Henkel over the period of 6 years, showing the broadest approach to understanding

sustainability in action. The authors’ interpretation of the study results proves the
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adequacy and effectiveness of assessments using the sustainability index for decision-
making developed by them (Krajnc, Glavic, 2005).

Richard Poenitz (2014) studied and assessed product sustainability (of consumer
electronic products) at different stages of its life cycle. The development and presentation
of the concept capable of solving the issue of assessing the sustainability of products
was the main purpose of his study. The author points to a lot of information, some of
which, important and useful, is difficult to access for a researcher, and introduces the
term of global product sustainability, assuming that “sustainable products” development
is one of the key challenges facing the industry in the 21* century. In the process of
sustainability assessment, he proposes to use SMART indicators, developed in 1995,
that meet the requirements of the US Department of Energy.

R. Poenitz recognizes the advantages of the widely accepted method of data
standardization (in relation to the average value), which are in the simplicity and
brevity of the method and the possibility to compare different products and companies.
He substantiates the need to assess a company’s sustainability considering previous
and subsequent participants in the supply chain, at all the stages of a product life
cycle, from raw material extraction to processing and reuse. As a tool for assessing
sustainability, R. Poenitz uses a number of approaches, in particular, the expert method
for assessing the significance of sustainability indicator (the author traditionally
divides indicators into three blocks — economic, social and environmental ones), and
the method of aggregating indicators by summing up the compositions of indicators
and their significance (value) for the overall stability index of the objects under study
(Poenitz, 2014).

Nadine Madanchi (2013) offers a tool aimed at assessing the sustainability of an
individual enterprise within an industry. A set of indicators which is integrated into the
overall composite index acts as a tool for sustainability assessment. The tool developed
by the author is implemented using a specially created software product that gives an
opportunity to cope with the task of assessing the sustainability of a plant (enterprise)
time-effectively (Madanchi, 2013).

In 2017, rating agency SGM prepared a report “Tools and Features for
Assessing Sustainable Development of Cities and Regions of Russia”, calling for
the implementation of sustainable development projects to improve sustainability,
investment attractiveness of cities, regions and companies, and improve the quality of
life of the Russian population. The Agency has been developing and publishing ratings

of Russian cities and regions regarding various sustainability criteria since 2013.
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RIA Rating agency has been publishing regions’ rating for the quality of life
(from 2012) and the rating of the socio-economic status of constituent entities of the
Russian Federation (2011-2015). Each rating is based on the Agency’s own methods for
assessing the indicators and composite indexes.

Sustainable development issues are studied by the following authors: S.N. Bobylev
and B.N. Porfir’ev (Bobylev, Porfir’ev, 2016), T.N. Gul’ (Gul’, 2011), A.A. Maltseva
(Maltseva, 2016), O.A. Sidyakina and A.V. Sayapin (Sidyakina, Sayapin, 2015),
E.V. Korchagina (Korchagina, 2012), E.A.Zakharchuk and A.F. Pasynkov
(Zakharchuk, Pasynkov, 2008).

In 2011, the project Mechanisms for Ensuring Sustainable Development of Large
Cities and Their Global Network (the Case of Moscow) was developed within the
framework of the programme Monitoring and Management of Global Processes in
Large Cities and within the framework of the activities of the Moscow UNESCO Chair
at Moscow State University (authors: E. V. Berezovsky, A.O. Bessonov, A.A. Vaulina,
I.M. Vershinina, E. Ya. Vinokur, R.R. Gabdullin and G. A. Drobot).

Let us turn attention to the approaches and tools for assessing the sustainability of
cities, countries and regions (territories). The methods of standardization, weighting
and aggregation are the most common approaches to assessing territories sustainability.
All the authors who overviewed methodologies for sustainability assessment agree
with this.

The most problematic assessment stage is the procedure of weighing or determining
the significance of the selected indicators for the overall sustainability index. To solve
this task, some authors use the subjective method (expert evaluation method), which
includes analytic hierarchy process (Krajnc, Glavic, 2005; Veisi, Liaghati, Alipour,
2016) and the Delphi method (Garcia-Melon, Gomez-Navarro, Acufia- Dutra, 2012).

The subjective method has obvious drawbacks, but at the same time it has a
clear benefit in terms of information accessibility. A necessary condition is proper
organization of the Delphi method (find the required number of experts, formulate
the assessment question correctly, ensure the independence of expert answers, and
process the results of their answers and assessments). There are no restrictions on data
availability with the use of this approach. Experts formulate answers and assessments
at their discretion, based on their knowledge, experience and qualification.

The objective method determines the weight of each index based on the internal
interrelation and variation degree among the various indicators and is complicated by the

need to use a precise mathematical apparatus. Therefore, it is necessary to indicate the
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difficulty of collecting statistical data, based on which the weight (significance) of each
indicator of sustainability is determined, as its main drawback. This approach includes
the methods for calculating the degree of variation between different indicators, the
principal component analysis (Grzebyk, Stec, 2015; Tan, Lu, 2016; Bolcarova, Kolosta,
2015), the entropy method (Zhao, Chai, 2016; Shen et al., 2015), the correlation and
factor analysis (Lee, 2013). All the aforementioned methods overcome the drawback of
the subjective approach but are more difficult to implement.

In this way, the study of modern authors’ works in the field of assessing sustainability
of territories’ development has shown that the main approaches and tools are as follows:

1) assessment of the integral indicator of sustainability, which includes several
parameters of socio-economic sustainability of the territory: economic, production,
financial and investment, budget, social and environmental indicators, reduced to the
system of indices;

2) dynamic analysis of the indicators reflecting certain aspects of sustainability,
using comparative characteristics of territories and periods of analysis (rapid assessment
of a territory sustainability based on monitoring the indicators);

3) calculation of coefficients and ranks, making the ratings of the territories under
study based on statistical and expert indicators;

4) artificial neural network methods and scenario approach.

A lot of the applied author’s approaches are completed by building typological
groupings of territories based on integral indicators of development sustainability
(division by the level of sustainability). Sometimes the authors suggest threshold or

regulatory values for socio-economic systems sustainability.

Statement of the problem

The results of the studies on the Russian regions sustainability conducted by various
Russian authors suggest that about half of the population of the Russian Federation lives
in the areas with the signs of unsustainable development (Skopin, A.O., Skopin, O.V,,
2010). Most of these Russian regions are the resource base of the country and provide
transport links between the remote territories. For this reason, there is an objective
need of search and development of promising factors for sustainable development of
territories. The problematic aspects of the Russian regions are unfavorable institutional
environment, contributing to the export of capital to the European part of the state and
other countries; geographic remoteness from the world market and developed regions

of the country; raw material base depletion and its deterioration in the quality aspect;

— 0607 —



Irina S. Ferova, Elena V. Lobkova... Tools for Assessing Sustainable Development of Territories Taking into Account...

insufficient development of transport infrastructure and low effectiveness of measures
to attract investment at the regional level.

The priorities of the state policy in relation to the regions characterized as
unsustainable should involve ensuring a steady growth in the quality and standard of
living of the population on the basis of a balanced economic system. The balance of the
system ensures economic development and implementation of the strategic interests of
unstable regions through the development of the structures of the automotive, railway
and pipeline transport; industry, agro-industrial and energy complex, processing
industry, etc.

The solution of the aforementioned tasks will provide these territories with an
opportunity to create conditions for attracting investments into projects, including
creation of new and expansion of the existing enterprises, as well as territorial
production complexes that ensure increased sustainability of the regions.

Effective implementation of these tasks is impossible without timely and constant
monitoring of socio-economic indicators and development parameters. Researches
developed a significant number of tools for assessing and analyzing socio-economic
statistics, but the search for new approaches and methods to monitor the situation in
the regions and their sustainability continues. The reason for this is drawbacks in the
existing approaches, that significantly complicate their implementation, limit their
applicability and reduce the level of confidence in the evaluation results. Moreover,
there is no clear relationship between the assessment of the territories’ sustainability
and the cluster approach to ensure stable growth in the researches’ studies. Territorial
development policy, as a rule, is faced with a choice between economic efficiency
and equality. This is a dilemma between adopting a policy aimed at ensuring the
growth of the economy in general using the most efficient (cost-effective) methods and
adopting a policy aimed at developing certain territories within the economy (based
on the considerations of economic and social justice). In the cluster policy, which is a
modification of the “growth points” theory, this choice was made in favor of economic
efficiency.

The authors of studies in the field of cluster policy evaluate the efficiency of a
cluster or its enterprises functioning (Suresh, Erinjery, Jegathambal, 2016; Suchacek,
Stverkova, 2018; Bembenek, 2015), recognize and justify the important role of clusters
in ensuring regional economic systems sustainability (Narizhny, Golosov, 2013), but do
not pay enough attention to assessing the strength of clusters and territorial production

complexes influence on the sustainable development of the territories within these
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structures. Therefore, the role of assessment in this case is not only to determine
whether there is growth in the clusters, but also to determine whether this growth has
a positive impact on the entire economy of a region. It should be recognized that such
studies exist (Cunha, S.K., Cunha J.C., 2005; Kutsenko, 2015; Njes, Jakobsen, 2016;
Anselin, 1995; Tsertseil, Kookueva, 2018; McCunn, 2001), however, there is still a
need to search and expand the toolkit for assessing the sustainability of the territories
development within the frames of the cluster approach. It should be emphasized that
the importance of assessment is not only in measuring the direct result of the cluster
policy, but also in its role as a catalyst for deep economic changes.

The study of the situation in the field of economic and social development of
territories is of practical importance to develop recommendations for decision-making

to regional authorities.

Theoretical framework

The concept of sustainability was borrowed by the economic science from the
theory of systems, when economic agents started to be seen as complex and open to the
external effects of the system. The sustainability of an agent means that when exposed
to endogenous factors, it maintains its stability or can return to its former state (restore
its internal structure and actions).

The issues of sustainability in relation to economic problems were first reflected
in theoretical papers devoted to market equilibrium under conditions of perfect
competition (L. Walras, A. Marshall, P. Samuelson, A. Wald).

The issues of market sustainability were studied in the scientific works (Walras,
2000; Samuelson, 2002; Schumpeter, 2011). Conclusions that underlie the formation
of the modern theory of economic sustainability, in particular, about disproportions
in income distribution, inconsistency of forecast expectations and real outcomes of
economic life as the reasons for the loss of sustainability, as well as strengthening the
regulatory role of the state in order to maintain sustainability were obtained.

The issues of economic sustainability were further developed in the works by
A.A. Bogdanov (Biggart, Gloveli, Yassour, 1998). The relationship between the
sustainability of systems of different levels was studied in his works in detail, and
it was proved that the system sustainability is determined by the sustainability of
structural connections between its elements.

Modern trends in the theory of economic sustainability are formed by neo-

institutionalism, within which institutions play a significant role, and this role is to
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reduce the degree of environmental uncertainty by establishing strong and reliable
(stable) connections between economic actors.

Within the framework of the neoclassical theory, development sustainability
is characterized by the preservation of the level of per capita consumption of the
population, depending on non-negative change of capital reserves value over time.
The conservationist approach defines sustainable development as the maximum one,
that can be achieved without reducing the assets of the natural capital of a nation.
The ecological economic approach is based on the need to coordinate environmental
protection processes and to meet social and economic needs.

The sustainable development paradigm, which involves a dynamic process
of successive positive changes that ensure the balance of all aspects, underlies the
formation of approaches to solve the problems of territorial entities.

The definition of “sustainable development” is used to denote the type of economic
development that ensures safe functioning of all links and elements of a socio-economic
system. In their studies the authors recognize the environmental aspect, the state of
environment, limited resources reproducibility and the quality of economic growth
as priority aspects of safety. Ultimately, the sustainable development of a territory
is aimed at achieving a high level of quality of life for the population with a positive
dynamic of a set of socio-economic indicators.

The sustainable development of a territory determines the ability of a region to
maintain and increase the value of the necessary parameters of the quality of life of the
population within a certain level of security (economic, social, political, technological,
environmental, etc.). This concept should be considered comprehensively, and the
interpretation of this term only from the economic, social or environmental side is
narrow and not capable of reflecting all the aspects of the concept.

In this study stable (sustainable) socio-economic development of the territory is
understood as a set of socio-economic development characteristics:

— systematic increase in quantitative and qualitative parameters of the socio-
economic system of a territory’s (region’s) functioning;

— simultaneous and non-conflicting processes of positive dynamics of production,
social, economic, environmental, budgetary and other spheres’ aspects;

— maintaining the stability of a certain level of socio-economic indicators
(stabilizing sustainability) or maintaining the growth of specified indicators (gross
regional product, income level of the population, social services provision indicators,

etc.) — dynamic sustainability.
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Therefore, economic sustainability is a dynamic concept that characterizes the
process of development of the socio-economic systems that do not deviate from the
trajectory of movement and do not deteriorate their basic parameters when exposed by

external factors.

Methods

It is suggested to evaluate sustainable development of territories taking into account
multiplicative effects of interregional and intersectoral interaction (cluster overflows on
the basis of the TOPSIS method (the Technique for Order Preference by Similarity to
Ideal Solution), which advantage is the opportunity to solve a task of decision making
with an infinite number of alternatives. Two criteria (“the shortest distance to a positive
ideal solution” and “the longest distance to a negative ideal solution™) are substituted
by the criterion “as close to PIS as possible” and “as far from NIS as possible”.

There are following stages of the TOPSIS method application: building a system for
index monitoring, assessing and analyzing sustainability of the territories development;
application of the assessment method and the method of indicators weighing;
assessment of the calculations sustainability when altering individual parameters, and
assessment of structural shifts in the territorial-production system of the region under
the influence of changes in economic relations, market processes, interregional and
intersectoral relations.

The TOPSIS model (The Technique for Order Preference) was first offered by
C.L. Hwangand K. Yoonin 1981 (Hwang, Yoon, 1981). This comprehensive assessment
method, based on distance calculation, is widely used for making decisions by domestic
and foreign authors, mainly in assessing the reliability of transport, information and
engineering systems (Li, Zhao, Suo, 2014; Huang, 2008; Wang, Elhag, 2006; Ghobadi,
Heshmatpour, 2015; Wang, Lee, 2007; Antamoshkin, 2009).

In economic research, the method is mainly used for solving the tasks of assessing
competitive advantages of business and personnel management (Torlak et al., 2011; Sun,
Lin, 2009; Madanchi, 2013; Gungor, Serhadlioglu, Kesen, 2009; Kelemenis, Askountis,
2010; Nobari, 2011; Chien, Chen, 2008; Chen, 2009; Mamedova, Dzhabrailova, 2015).

The TOPSIS model can objectively and comprehensively reflect the level of
sustainable development of a territory, calculating the degree of proximity between the
estimated (current) situation in the socio-economic system and its ideal state.

In this study, the sustainable development of a territory is understood as the

joint development of regions and municipalities interacting within the framework of

- oll —



Irina S. Ferova, Elena V. Lobkova... Tools for Assessing Sustainable Development of Territories Taking into Account...

economic cooperation, which excludes deterioration of socio-economic indicators as a
result of a project implementation compared to the current level of individual territorial
units’ development. When assessing the level of territories’development sustainability,
it is proposed to carry out monitoring in the following areas:

— budget aspect (budgetary expenditures — investments and budget losses as a
result of providing tax incentives and preferences; tax revenues as a result of investment
projects implementation);

— social aspect (incomes of a territory’s population, employment, provision of
social facilities);

— transport infrastructure (increase in the length and traffic capacity of the
transport and logistics infrastructure);

— economic aspect (manufactured items growth, fixed assets renewal, inflow of
private investment in the real economy sector, etc.).

The budget aspect of sustainability involves a balanced state of public finances,
allowing territorial authorities to fulfill their responsibilities in the managed areas to
the full extent.

The economic approach to the concept of sustainable development of a territory
implies the optimal use of limited resources and the existing advantages of a territory
in the manufacturing and services sectors.

The social aspect of sustainable development is focused on person and is aimed at
improving the quality of life in all its aspects: income, health care and education.

Within the aspect of transport infrastructure sustainable development of a region
implies reducing dependence on the transport and logistics routes of other territories
(regions), allowing to reduce production costs and improve socio-economic situation.

Within the frames of assessing sustainability of the territories involved into the
implementation of several interrelated investment projects (projects portfolio), a
requirement for achieving indicators of socio-economic development (in selected
sustainability areas) is established: as close as possible to the planned level (for
the optimistic variant of the projects implementation) and as far as possible from
the negative variant of the projects implementation (for the pessimistic variant).
The fulfillment of the requirement is possible by applying the Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS). The general logic of the method
and its practical application was given in detail by Lin Ding, Zhenfeng Shao, Hanchao
Zhang, Cong Xu and Dewen Wu, case study the cities in China (Ding et al., 2016).

A lot of criteria that are assumed within this method, are reduced to the selected
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areas (aspects) of sustainability. According to the TOPSIS concept, the identified
alternative must have the shortest geometric distance from the positive ideal solution
(PIS) and the longest geometric distance from the negative ideal solution (NIS)
(Table 1).

The use of this method also raises the issue of determining the weights (significance)
of the criteria used (directions or aspects of sustainability). Unprocessed data of
sustainability indicators in the form of a matrix with men scale, where m is the number
of assessment objects (territories), and # is the number of indicators (sustainability

criteria or indicators) is used to calculate weighting coefficients:

X11  X12 X1n

X21 X2 Xon
X= .

Xm1i Xm2 o Xmn

with x; is the initial value of sustainability indicator.

Structural differences indicator — V.M. Ryabtsev index (Ryabtsev, 2002) is one
of the effective tools for analyzing quantitative changes in individual sustainability
criteria and assessing structural shifts in the territorial production system of a region
under the influence of changes in economic relations, market processes, interregional
and intersectoral relations. The index characterizes differences in the indicator
structure at two time intervals and makes it possible to judge about the sustainability
of the economic system development. The index is calculated as a ratio of the actual
measure of the differences in the values of the components of two structures with their

maximum possible value:

;'1:1(Pi1j - PS-)Z

T (P + P)?

Riz

where R; is the index of structural differences of the i-th territory sustainability
component; P,-; is estimated values of j-th stability criterion of i-th territory, achieved
under the influence of changes in economic relations, market processes, interregional
and intersectoral relations; P,-f- is assessed values of the j-th stability criterion of i-th
territory, determined at the initial stage of study (before assessing the impact of

territories interaction within a cluster).
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The following intervals of structural differences criterion values are introduced: [0;
0.03] — structures identity; [0.031; 0.07] — very low level of differences; [0.071; 0.15] —
low level of differences; [0.151; 0.3] — significant level of differences; [0.301; 0.5] —
considerable level of differences; [0.501; 0.7] — very considerable level of differences;

[0.701; 0.9] — opposite type of structures; [0.901; 1] — completely opposite structures.

Discussion

The current stage of the country’s economy development is characterized by the
extensive complex of regional problems, and a lot of scientists’ studies and reforms
of different levels of authorities are aimed to their solution. A lot of programs within
the national economy, as well as at the regional and local levels are being developed
and implemented. Various methods and tools to manage the development of socio-
economic systems and to ensure their sustainability are offered. Regional authorities
offer strategies for socio-economic development of regions, which include a list the
competitive advantages of regional systems, their strengths and weaknesses, as well as
areas and development prospects, the necessary measures to improve socio-economic
situation of a territory and ways to achieve the goals set.

The issue of sustainable socio-economic development is particularly relevant for the
territories with a narrow range of specialization areas. Territories that exist and develop
due to enterprises of one or several interconnected industries have high risks in terms
of ensuring sustainability. A fundamental change in the territory’s specialization is
impossible due to objective reasons: the presence of some natural resources, the existing
production potential, geographical advantages and restrictions, etc. The world practice of
managing territorial development has shown that in such a situation it is reasonable and
efficient to use cluster policy to ensure sustainability and solve problems of territories.
If the “growth points” development processes are efficient, then this growth will most
likely lead to a positive effect of the rest of the economy than to the effect of “pulling
out” resources through an indirect increase in sales, growth in the number of jobs
and workforce skills levels, as well as expanding prospects of scientific and technical
developments. Growth in the economic sectors that form clusters may attract unused
(or underutilized) resources from other parts of the economy, as well as through foreign
investment that are also external to the economic system. The cluster model of sustainable
development of territories implies that it is the cluster that acts as an effective tool of
regional policy, ensuring coordinated development of all the aspects of sustainability due

to the intersectoral and interregional interactions of the cluster participants (elements).
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Being the latest and most adequate under conditions of competitive market
economy, the cluster approach in economic policy has been recognized by foreign
scientists and implemented in several countries. In the process of regional policy
adoption, the cluster approach should not be understood in a limited way, for instance,
only in terms of the geographical concentration of enterprises and production
infrastructure. The territorial proximity of industrial facilities within urban
agglomerations often causes growing social discontent and entails environmental
problems, but does not solve the problem of sustainable socio-economic development
of a territory.

In recent years, Russian researchers have followed the methodology of leading
economists, but the idea of the cluster approach used in the process of regional industrial
policy development lacks original ideas and faces difficulties in its implementation
under the conditions of the existing production structure.

Development of methodological approaches to sustainable development assessment
in the context of cluster approach will give an opportunity to identify the basis for
the regional cluster policy formation, taking into account the integration component.
It will also contribute to the development of the issue of assessing the determinants
of territorial systems sustainability, as well as to the implementation of a strategy
for sustainable socio-economic development of territories based on the proposed

methodological tool.

Conclusion

Quantitative assessment of sustainable development of territories is traditionally
based on a set of measured indicators and indicators for conducting regular monitoring
of the situation. This approach also gives an opportunity to identify missing (rarely
taking into account due to the complexity of assessment procedure) monitoring areas
that need control to achieve the overall goal of improving sustainability.

The authors use indicators and methods for assessing socio-economic development
and its sustainability adapted for statistical data within the framework of the designed
monitoring mechanism. The system of indicators consisting of four aspects: budget,
social, economic and transport infrastructure has been developed for quantitative
assessment of the level of sustainable development of the territories.

The methodology used to assess sustainable development should consider the basic
principles of cluster methodology, that is, be implemented taking into account the

multiplicative effects of interregional and intersectoral interaction. For this purpose,
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it is suggested to adapt the TOPSIS method (the Technique for Order Preference by
Similarity to Ideal Solution), which advantage is the ability to solve the decision-

making task with an infinite number of alternatives.
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HNHCTPpYMEHTHI OLIEHKH YCTOHYHBOCTH

Pa3sBUTUSA TEPPUTOPUI C YYE€TOM KJIACTEPHBIX d(pPeKToB

N.C. ®eposa, E.B. JlookoBa,

E.H. TanenkoBa, C.A. Ko3JioBa

Cubupckuti pedepanvbHulll yHUBEpCUmMem

Poccus, 660041, Kpacnospck, np. Ceo600nbitl, 79

Ilpobremvr u noucku nymeil yCmouuugoeo pas3eumusi meppumopuil 6bi3bl8aon Cepbe3Hyio
00eCNOKOeHHOCMb 0P2aH08 GLACU 80 8ceM mupe. Bvlbop memoouueckux nooxo0os ois
OYEeHKU U MOHUMOPUHed, NOKA3amenell 8 Kauecmee Kpumepues YyCmouuueocmu u cnoco6os
ux obpabomxu A6AAEMCA 8ANACHOU KOHYENMyaIbHOU OCHOBOU, KOMOopas nomozaem sppex-
MUBHO COOCUCBOBAMb PA3GUMUIO YIPAGASIEMbIX MEPPUMOPULL.

Jannoe uccnedosanue HanpaeieHo HA NOUCK U AHAAU3 CYWECMEYIOWUX NOOX0008 U UH-
CMPYMEHMO8 MOHUMOPUHEA MEePPUMOPUATLHOO PA36UMUs, pPa3padbomKy coOCMEeHHOU
Memooonocuteckol U Memoouteckoll 0CHO8bL OYeHKU YCMOUYUBOCHU Meppumoputl 8 ye-
JIAX peutenusi COYUaIbHO-9KOHOMUYecKux npoodnem. IIpu smom 0CHOBHOU KOHYENmyaibHO-
Memooon02uteckoll npeonocslLIKolU, omauyarowell npedideaemsiii N00X00, Ha Haul 8327150,
00ICeH CMmams yuem 3QHexmos MeicpecUOHAIbHO20, MENCOMPACIE8020 83AUMOOCUCMEUS],
unu, no-0pyeomy, 3phexmos KiacmepHwvix neperusos. Bvissieno, umo cpedu asmopog no-
NPEACHEMY OMCYMCMBYEn KOHCEHCYC He MOAbKO N0 MeOPemuieckum ACNeKmam, Ho U no me-
MOOO02UUECKUM BONPOCAM NPOYEOYPbl MOHUMOPUHA U UHCIPYMEHMAM OYEHKU YCMOUYU-
80CMU pA368UMUsL, 0COOEHHO 8 KOHMEKCme KAACMEPHO20 N00X00d.

B cmamve npedcmaenen ananus OCHOBHBIX MemMOOOIOSUYECKUX TNOOX0008 K OYeHKe
VCMOUYUBO20 PA3BUMUSL CUCINEM DA3IUYHO20 YPOSHS (HAYUOHANBLHOU U PecUOHATbHOU
9KOHOMUKU, Meppumopuii, ompacietl, npeonpusmuii, npooykmos). I[lposedena cucmema-
muzayus N0OX0008 U UHCMPYMEHMO8, UCNOIb3YEMbIX YUEHbIMU PA3HBIX CINPAH, MedHCOY-
HAPOOHBIMU OP2AHUZAYUAMU U UHCTHUMYMAaMU. YKazanvl npeumyuecmea, Hedocmamixu
U 02paHuYeHUss NPAKMUYECKO20 NPUMEHEHUS GblOCTEeHHBIX MEMO00I02ULECKUX NOOX0008.
HW3znooicena cymov memooa TOPSIS kax uncmpymenma oyeHku yCcmouuugocmu paszeu-
Mmus meppumoputl ¢ y4emom Myaiomuniukamueuulx 3¢pexmos om melcpecuoHaIbHO2O
u meslcompaciesozo gzaumodeticmaus. Ilokazano, umo umMenHo Kiacmepuviii H00X00 56-
naemcst dQPOeKMuGHLIM UHCMPYMEHMOM YIPABAEeHUSL YCIMOUYUBLIM PA3GUMUEM eppu-
MOPUATLHBIX CUCTEM.
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Kniouesvie cnosa: ycmouuugoe pazeumue, meppumopus, KiaCMepHblli n00X00, Memoo
TOPSIS, monumopume, coyuanbHO-29KOHOMUYECKUe npooIeMbl, UHCINPYMEHMbL OYEHKU.
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OYeHKU ycmotiuueozo pazeumus meppumopuil Kpacrnoapcrkozo kpasy.

Hayunas cneyuansnocms: 08.00.00 — sxonomuueckue HayKu.




