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Abstract — Elaboration of integrated development indicators, 
that take into account economic, environmental and social 
criteria, is one of the topical issues in the theory and practice of 
the development sustainability’s assessment. The decoupling 
coefficient, which is widely used in complex sustainability’s 
studies, is one of the indicators, reflecting the dynamics of both 
economic and environmental parameters. In this paper we 
investigate the possibility to use the decoupling coefficient to 
assess trends of regional development on example of one of the 
most developed regions of Russia – the Republic of Tatarstan. 
Differentiation of decoupling coefficient values by administrative 
territorial units of Tatarstan shows the need for further research 
to substantiate the choice of indicators, reflecting the level of 
human activities’ pressure on the environment, depending on 
type of environmental management. 
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I.  INTRODUCTION  

The relevance of a methodology to assess the 
development’s sustainability at the regional level has been 
repeatedly emphasized in a number of international and 
national documents. One of the founding document, the 

“Agenda 21”, notify in Chapter 40 that “Commonly used 
indicators such as the gross national product (GNP) and 
measurements of individual resource or pollution flows 
do not provide adequate indications of sustainability. … 
Indicators of sustainable development need to be 
developed to provide solid bases for decision-making at 
all levels and to contribute to a self-regulating 
sustainability of integrated environment and 

development systems”[1]. The sustainable development 
indicators play a critical role also in more recent UN 
documents, such as “The Future We Want” (2012) and “The 
2030 Agenda for Sustainable Development” (2015).  

The problem of sustainability's criteria and corresponding 
integrated indicators has moved to a practical level in recent 
years. It is evidenced, for example, by the content of the 
orders of the President of the Russian Federation by the results 
of the State Council meeting, devoted to the issue of 
“Environmental development of the Russian Federation for the 
benefit of future generations” (2016). They are supposed to 
pay special attention to “the system of sustainable 
development indicators, the definition of mechanisms for 
achieving the goals and the gradual solution of the tasks of 
environmentally sustainable development of the regional 
territories for the period up to 2030 and for the future up to 
2050” [2].  

Implementation of the sustainable development's indicators 
to the process of the national policy making, the strategic state 
and regions priorities determining and the legislation 
developing is the most important result of their elaboration. 
The system of such indicators allows not only to evaluate the 
results, but also to identify problem points, to take into 
account the interests of various stakeholders, to improve 
management decisions. The paper analyzes the results of the 
Volga regions ranking on the basis of the methods used in 
modern practice to assess the sustainability of development, 
taking into account economic, environmental and social 
aspects. On the example of one of the most economically 
developed regions – the Republic of Tatarstan – the evaluation 
method, which is based on the principle of “decoupling”, is 
tested. 
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The comparison of such indicators as industrial production 
and air emissions increases from stationary sources in the 
Russian Federation shows their consistency [3]. Growth in 
production was accompanied by an increase in anthropogenic 
impact on the environment and conversely. At the same time, 
the amplitude of the indicators characterizing the volume of 
air emissions of industrial pollutants from stationary sources 
was less than the pollution volume of industrial production. 
The proposed approach can be quite useful in studies of the 
quality of economic growth. 

II. MATERIALS AND METHODS 

The practice of sustainability assessment, existing today, 
shows that available sustainability indicators are far from 
perfect. Among the most popular indicators – such as the 
Human Development Index (HDI), Index of Adjusted Net 
Savings, and indicators proposed by WWF: Ecological 
Footprint and the Living Planet Index. The Economic-
ecological index of Russian regions, as an adaptation of the 
Index of Adjusted Net Savings to the Russian realities, is very 
significant for the sustainability assessment methodology [4].  

Obviously, an integrated index development is a task of 
interdisciplinary research that requires the participation of 
both economists and representatives of natural sciences. The 
necessity to take into account three groups of factors – 
economic, environmental and social, which have often 
opposite meanings and different units of measurement, has 
determined the interest of a wide range of professionals to this 
activity. In our study we compared a number of regions of the 
Volga region on the above-mentioned indicators to identify 
the correlation between them. 

The comparative analysis led us to conclude that a system 
of sustainability’s development indicators must be based on 
the relative indicators, allowing, to the extent possible, to 
correlate the economic, environmental and social parameters 
of development. The decoupling indicator, which has been 
widely used in recent years to assess the “divergence” of 
economic growth trends and environmental impact, meets 
these conditions. The principle of decoupling is widely used in 
complex assessments of development, and many works of 
both Russian and foreign authors are devoted to its study 
during last decade [5-7]. 

Decoupling effect means a discrepancy between the 
population welfare growth rates and the environmental impact, 
and the presence of the decoupling effect means that economic 
growth is accompanied by a decrease in such a pressure of 
human activity to environment [8]. The decoupling factor is 
calculated as the ratio of the pollution level and GDP (gross 
domestic product) in the current period to the baseline: 

  (1), 

where Dt – decoupling coefficient, EPt and EPt-1 – indicators 
of environmental impact in the current period to the base 
period, DFt and DFt-1 – indicators of economic development in 
the same periods.   

The positive value of the decoupling coefficient indicates 
that the growth rate of the environmental impact is reducing 
compared to the growth rate of the economy for the same 
period. The substantial advantage of this approach is the fact 
that the comparison of economic and environmental results of 
environmental management does not require the points score, 
which often equalize some differences in absolute values. 

III.  RESULTS AND DISCUSSION 

The integrated indicators allow to rank regions in 
accordance to a number of criteria and form the basis for 
policy making decisions. The analysis of the available data 
showed that, depending on used indicators, the positions of the 
regions can changing significantly. In our case, the positions 
of the administrative territorial units of the Volga region on 
the Environmental-economic index (EEI) [9] and the 
Ecological Footprint (EF) [10] correlate not only with the 
ranking data on the Human Development Index (HDI) [11], 
but also the GRP values (table 1). 

TABLE I.  SOCIO-ECOLOGICAL AND ECONOMIC CHARACTERISTICS OF 
THE VOLGA REGIONS 

Russian Federation 
subjects 

GRP a,  
mln. RR 

HDI    EEI,  
% 

GRP 

EF, 
gha b 
per 

capita 
Republic of Mari El 165531,0 0,835 35.47 4.07 
Republic of Tatarstan 1833214,5 0,894 19.91 4.97 
Chuvash Republic 250408,9 0,839 33.94 3.95 
Samara region 1240319,8 0,865 9.38 5.59 
Ulyanovsk region 301424,7 0,843 39.79 4.46 

a. Data on: GRP (2016); HDI (2014); EEI and EF (2012)  

b. gha – global hectars 

 

The interpretation of the Sustainable Development concept 
of society through economic growth while reducing 
environmental risks and improving the quality of life has 
become particularly relevant after acceptance the concept of 
“green” economy [12]. Today, this concept is perceived as the 
basis for the practical implementation of the principles of 
sustainable development, as evidenced, for example, in the 
UN document “The Future We Want”, which considering the 
prospects of mankind for the XXI century on the principles of 
the “green” economy as a basis of the sustainable development 
[11]. 

The possibilities to use the methodological approach based 
on the calculation of the decoupling coefficient were analyzed 
on example of one of the Volga regions – the Republic of 
Tatarstan. The region's choice was determined by a number of 
reasons, among which the most significant aspects are: 
economical (high level of economic development and 
diversified structure of the economy), environmental (location 
in the ecologically significant region of the Volga river basin) 
and social (high level of inequality in the living standards of 
the population). 

As of 2016, the Republic ranks 6th among all the regions 
of the Russian Federation in terms of GRP, 3rd in terms of 
investments in fixed assets, 4th and 5th in terms of agricultural 
and industrial production, respectively [13]. The Samara 
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region is the next in terms of GRP, other regions (out of the 
considered ones) are significantly inferior to them, 
characterized by GRP volumes of less than 1 trillion RR. 

Analysis of statistical data on the economic development 
of the region, as well as the associated environmental impact, 
showed that in the period from 2011 to 2016, the industrial 
production growth in the Republic was accompanied by an 
increase in the anthropogenic pressure on the environment, 
and the rate of this growth varied. GRP growth (in current 
prices) from 1.31 to 1.94 trillion. RR for the same period was 
accompanied by an increase in air emissions (from 277.9 to 
289.6 thousand tons per year). The total water withdrawal 
from natural water bodies increased from 767.0 to 879.4 
million m³ in the period from 2011 to 2015 [14]. At the same 
time, the share of polluted waters in the total volume of 
discharged waters decreased from 479.9 million m³ to 325.5 
million m³ between 2011 and 2015. 

Taking into account the industrial character of the 
Tatarstan economics, the data on air emissions from stationary 
sources can be used to estimate the effect of decoupling. Since 
the atmospheric emissions are correlated with the level of 
industrial development, the structure of the economy and the 
nature of the prevailing environmental problems, i.e. the level 
of human activity's pressure in general, this approach can be 
considered as suitable. 

The result (Dt = 0.25) allows to conclude about the 
presence of decoupling effect in Tatarstan. However it should 
be noted that a detailed review of the situation confirms the 
assumption that development trends are formed under the 
different, sometimes opposite, factors. Thus, despite the 
increase in air emissions in the Republic of Tatarstan in 
general, the region is characterized by the decoupling effect 
due to a significant (almost 40%) increase in GRP. The same 
situation in other Volga region – for example, in the Chuvash 
Republic – is the result of a minor increase in GRP (33%) with 
a slight decrease in emissions. In general, the dynamics of 
emissions in the region is quite uneven: in the Republic of 
Tatarstan emissions into the air increased in the period from 
2011 to 2013, but remained almost unchanged in 2014-2015. 
Nevertheless, the decoupling effect is inherent for the 
Republic of Tatarstan also according the data on the water 
resources use: Dt = 0.28. 

In order to obtain a detailed picture of the correlation 
between economic development and environmental pressure 
trends, we considered changes in the value of decoupling at 
the level of administrative districts of the Republic. As a 
result, the following data were obtained for the administrative 
territorial units (districts) of the Republic of Tatarstan: the 
value of decoupling coefficient is negative in 12 of 43 
districts, and positive – in the remaining 31 districts. 

The number of districts, which are characterized by 
negative values of decoupling coefficient, are: Aznakaevsky, 
Aksubaevsky, Zainsky, Tetyushsky and some others. The 
districts differ not only in the prevailing types of 
environmental management, but also by the nature of the 
factors that lead to the effect of decoupling. For example, the 
growth of the Gross Territorial Product (GTP) in the 
Aznakayevsky district during the period under review, was 

accompanied by an increase in emissions to the environment 
and by a significant fluctuation in the costs of environmental 
protection.  

The emissions into atmospheric air in Zainsk district are 
“in antiphase” to dynamics of GTP at the same period: along 
with increase of GTP from 27.8 to 32.9 billion RR they 
increased from 2010 to 2013 and decreased by 2015 [15, 16]. 

Similar dynamics of indicators both of economic growth 
and anthropogenic pressure is typical for many districts of the 
Republic of Tatarstan. At the same time, the coincidence of 
trends – the increase in emissions with GDP growth – can be 
accompanied by both the presence or absence of the 
decoupling effect in different districts. For example, in the 
Tetyushsky district, GDP growth of 70% was accompanied by 
an increase in emissions by 2 times, and such proportion has 
resulted in a negative value of the coefficient. In contrast, the 
situation in districts, where the decoupling effect is recorded, 
is more similar. Thus, in Alekseevsky, Elabuga and a number 
of other districts GDP growth was accompanied by some 
reduction of emissions. 

The situation in the administrative territorial units of the 
Republic of Tatarstan differs significantly. This differentiation 
indicates not only a different level of organization of 
environment protection activities, including its financing, but 
also – to a greater extent – the need for further interpretation 
of the results. Despite the “universality” of the indicator of 
pollutant emissions into the air as an indicator of 
environmental pressure, there is a necessary to improve a 
choice of such indicators: depending on the land use in the 
region, the dynamics of the area of eroded lands, the forest 
cover of the territory, the volume of municipal and industrial 
waste, etc. can be taken as a basic [17].  

Zainsky district, mentioned above, can be considered as a 
typical example: the economy of the district is characterized 
by the high share of energy and oil production, and processing 
industry, but the agro-industrial complex is a leading sector of 
economy. In this regard, such “weak sides” of the economy as 
a high degree of production assets’ wear and a decrease in soil 
fertility are of particular importance. At the same time, 
attempts to assess the effect of decoupling on the basis of 
various indicators are often unproductive due to the extremely 
weak statistical base (lack of or unreliability of data), but the 
continuation of such studies seems to be very promising, at 
least from the point of view of effectiveness of regional 
environmental management assessment. It is indicated by 
many authors [3, 5, 9], analyzing in their works approaches to 
assessing the sustainability of regional development, taking 
into account the sectoral characteristics of the economy. 

IV.  CONCLUSION 

The analysis undertaken in the study allows to consider the 
decoupling effect from different points of view: as a 
methodical approach to measure the stability of development, 
and as a practical application of the considered approach. 
Modernization of the national economy in accordance to the 
principles of sustainable development or “green” growth can 
be implemented only in a case of complex accounting of 
economic, environmental and social indicators. The revision 
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of development strategies at the regional level requires priority 
attention to the quality of growth, which is fully consistent 
with the considered methodological approach based on the 
detection of the decoupling effect is a specific complex task, 
which, nevertheless, can be solved on the basis of constantly 
improving statistical base. At the same time, the decoupling 
indicator can be used not only to reflect trends in the state of 
environment caused by economic growth, but also the social 
aspects of development, since the environmental situation 
significantly affects the quality of life of the population. In 
addition, the decoupling indicator can be considered in the 
context of fair distribution of benefits by analogy with the 
approach used in the work [18]. Economic development’s 
trends of the region can be considered taking into account 
changes in the nature of production or environmental 
management in general. From this point of view, the 
assessments may be based on indicators of social processes, 
such as employment, the level of social security, etc. It will 
contribute to recommendations for the development of 
regional environmental management in accordance with the 
principles of sustainable development. 
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