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INTRODUCTION

The 5th All-Russian Environmental Congress 
(Moscow, December 2017) has just come to the 
end. Broad discussions have showed the complex-
ity of environmental problems and differences in 
approaches to environmental management. The 
common concern is the future of the country and the 
planet. This is no coincidence: the human influence 
on nature is already comparable with the impact of 
global geological processes - a human became, in 
figurative words of Vernadsky1, «a geological force». 
The biosphere has turned into an anthroposphere2. 
As a result, as ecologist and writer David Orr notes: 
«If today is a typical day on planet earth, humans 
will add 15 million tons of carbon to the atmosphere, 
destroy 115 square miles of tropical rain forest, cre-
ate 72 square miles of desert, eliminate between 
40–100 species, erode 71 million tons of top soil, 
add 2,700 tons of CFCs to the stratosphere, and 
increase the population by 263,000»3. The Report 
of the Conceptual Working Group on the Millennium 
Ecosystem Assessment (2005) found that over the 
past 50 years, humanity has changed ecosystems 
faster and wider than over any other comparable 
period of time in the history. This results in a signif-
icant, mostly irreversible reduction in biodiversity 
on our planet.4

Successful long-term human development 
under any technological changes depends entire-
ly on the ability and determination to ensure the 
sustainability of ecosystems, meaning the ability to 
maintain structure and normal functioning in chang-
ing environment. In fact, the position of human in 
the biosphere is twofold: on the one hand, human 
as a biological species is an integral part of the bio-
sphere and, like all organisms, is included in the 
trophic chains; on the other hand, unlike other living 
beings, he creates and uses technologies, builds 
houses and roads, prints books, etc. As a result, 
we live in a world of growing dynamism and risks, 
where the notion of sustainability, kept current, is 

increasingly regarded as the ability of individuals, 
communities and geosystems5 to survive, adapt and 
develop in conditions of unexpected stresses and 
shocks, and even to transform when it is required.

The most socially and environmentally dan-
gerous loss of sustainability is observed in the re-
gions where natural resources extraction is very 
extensive. The consequence of interference in 
nature is the change in the human environment, 
including landscape, land use and water use. This 
situation results from decades of reductionism and 
fragmentation, a technocratic, economy-centered 
approach to the decision-making on resource ex-
traction. Our experience in different regions of the 
country shows that most of these decisions until 
recently were made without systematic territory 
analysis, which involves a joint assessment of the 
long-term impacts on social and environmental as-
pects of people's lives in a particular region. This 
causes significant mistakes, the correction of which, 
if possible, leads to significant costs. The typical 
feature of resource-extraction territories is high 
risks of negative processes, which are often re-
vealed late, when it is already extremely difficult or 
impossible to improve something. Many cities and 
towns abandoned in ancient times are sad examples 
of such a scenario.

It is useful to remember that nature is able 
to support or, on the contrary, hinder the devel-
opment of human society. This ability is related to 
the concept of ecosystem services, which are a 
set of all the benefits received by human from na-
ture6. The wide spread of the concept of ecosystem 
services, introduced by the Millennium Ecosystem 
Assessment7, has significantly changed the discus-
sions about the loss of biodiversity. The ecosystem 
approach is now regarded as a basic concept of 
inclusive green growth and depends on two equally 
important goals: (1) supporting the structure and 
functions of ecosystems (the ability of ecosystems 

1 Vernadsky, V.I. (1989). Biosphere and Noosphere. Moscow: Nauka.
2 The term anthroposphere, apparently, was introduced by Dmitry 

Anuchin in 1902. Anthroposphere is “the stages and forms of culture” of 
human on the surface of the Earth (cited: Anuchin, D.I. (1954). p. 104.                     
http://vseprostrany.ru/index.php/2011-12-03-17-28-44/2011-12-28-
20-12-58/510-2011-12-28-19-06-55.html).

3 Orr, David. (1992). Ecological Literacy.
4 Report of the conceptual working group on the Millennium Ecosystem 

Assessment, 2005.
5 Geosystem is a relatively integral territorial formation, developing in close 

interconnection and interaction of nature, population and economy, 
which integrity is determined by direct, inverse and transformed 
connections between geosystem subsystems.

6 Currently, the world is actively working at a wide range of issues related 
to ecosystem services, including measurement and evaluation of them, 

identification of potential sellers and buyers and compensation mechanisms, 
and the formation of markets for these services. For example, for a long time 
The Economics of Ecosystems and Biodiversity (TEEB) has been developed 
by the United Nations Environment Program (UNEP) with the support of the 
European Commission, the German Federal Ministry for the Environment, 
Nature Conservation, Building and Nuclear Safety, UK Department for 
Environment, Food & Rural Affairs, the Norwegian Ministry of Foreign Affairs, 
some other national environmental authorities, and other institutions. The 
World Bank also has a certain interest in this work. In the Russian Federation, 
the Department of Environmental Economics of the Faculty of Economics of 
the Moscow State University (Sergei Bobylev), the Institute of Geography of 
the Russian Academy of Sciences (ArkadiyTishkov), the Cadaster Institute 
(Georgy Fomenko) carry out research in this field. 

7 Millennium Ecosystem Assessment (MA). (2005). Ecosystems and 
Human Well-Being. Synthesis report.  Washington, DC: Island Press
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to recover) and (2) developing approaches that re-
duce resource use in production and consump-
tion, as well as to reduce the corresponding impact 
on the environment (resource efficiency)8. In other 
words, the issue is maintenance of an environmen-
tally appropriate and favorable human habitat in a 
particular area.

These goals require profound changes in 
many development institutions, practical approach-
es, technologies, and even the way of living and 
thinking. In resource-extraction areas, it is neces-
sary to pay attention not only to local environmental 
restrictions and regulations, but also to global ones 
that have been expressed in sustainable develop-
ment goals (SDGs). The adoption by the UN General 
Assembly in September 2015 of the global SDGs is 
aimed to stimulate the formation of new systemic 
links, focusing on preserving life on earth, that en-
courage and determine measures to improve the 
ecosystems sustainability.

The adoption of the SDGs and the orien-
tation toward green growth significantly change 
the mechanism of strategic planning, focusing on 
the implementation of a systematic approach and 
measures to protect, restore and even create eco-
system services (ES). Consequently the require-
ments for the strategic environmental assessment 
(SEA) are changing, as it becomes increasingly ev-
ident that the quality of life depends on the health 
of the environment in the broad sense. Thus, the 
strategic planning for spatial human-nature geo-
systems should determine environmental restric-
tions and regulations for the use of ecosystem 
services, preventing threats to their depletion. It is 
also important that the strategic planning includes 
such ecosystem services that can be improved 
through engineering solutions without negative 
effect on the sustainability of ecosystems. Thus, 
developers of strategic planning documents and 
designers are responsible for making solutions 
for spatial development that contribute to environ-
mental health.

The strategic planning should increase the 
number of accountable ecosystem services, es-
pecially those that are provided by healthy and un-
damaged ecosystems. This will motivate to preserve 
the landscapes and restore those that are damaged 
or completely lost. Moreover, in the modern world, 
when the artificial environment (primarily in urban-
ized areas) is expanding, the ecosystem services 
typical for such geosystems include water and air 
purification, climate regulation, carbon capture, 
waste processing and disposal, detoxification and 
pest and disease control, etc.

This approach, determining the consequenc-
es of changing the environment, allows to record 
the ecosystem services flows in early stages and 
improve their efficiency to preserve and increase 
the natural capital of the territory. It provides an 
opportunity to obtain additional information on the 
costs and benefits of changes in the ecosystem 
services that helps in the environmental manage-
ment. The inclusion of an ES-compatible language 
in strategic planning informs decision-makers about 
the scope and quality of ecosystem services; allows 
to reconsider the effectiveness of environmental 
regulation and the investment projects for purposes 
of sustainable development of the territory.

Nowadays, specialists in strategic planning 
and strategic environmental assessment should 
be ready to work and live in a rapidly changing en-
vironment, participate in the planning of social de-
velopment, foresee the consequences of actions 
taken from the standpoint of the sustainability of 
ecosystems and social structures. They should not 
promote solutions that cause environmental deg-
radation or increase the poverty, because such ap-
proaches are «unsustainable».

This book considers economic assessments 
of natural capital, ecosystem services, their in-
tegration into the process of strategic environ-
mental assessment (SEA) of the territory social 
and economic development plan as exemplified by 
Novokuznetsk Municipal District in the Kemerovo 
Region. Within the mechanism and procedures of 
SEA we were to use the ecosystem approach in 
order to assess the current trends in the territory 
development, including coal mining prospects, 
and evaluate the scenarios outlined in the plan. 
As a result, the proposed measures to adjust the 
plan received the necessary environmental, social 
and economic justification. The book, besides the 
practical part, outlines the theoretical background 
and methodological principles of ecosystem ac-
counting, as well as specific means of the eco-
system services assessment that result from our 
more than 20 years of experience in research and 
practice in this field.

We should note that such extensive eco-
nomic evaluation of natural capital as a complex 
of ecosystem and abiotic services of the municipal 
district was performed in Russia for the first time. 
The obtained results were considered at the 5th 
All-Russian Environmental Congress (Moscow, De-
cember 2017) at the section «Strategic Approaches 
to Biodiversity Conservation in the Implementation 
of Large Infrastructure Projects» and were high-
ly appreciated by both experts and practitioners. 

8 The report "Europe's Environment: State and Prospects" (EEA, 2010) 
URL:http://www.eea.europa.eu/soer/synthesis/okruzhayushtaya-
sreda-evrop44b-sostoyanie-i/at_download/file
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This book is of particular interest to specialists in 
the field of strategic planning, working planners, 
students and graduate students, as well as every-
one interested in the sustainable development and 
environmental management.

We are much indebted to InEcA-consulting, 
LLC and the project "Mainstreaming Biodiversity 
Conservation into Russia’s Energy Sector Policies 
and Operations" of the Ministry of Natural Resourc-
es and Environment of the Russian Federation, 
UNDP and GEF, which made it possible to carry out 
the researches outlined in this book.

Our research received invaluable information 
and organizational support from the administration 
of the Novokuznetsk Municipal District of the Kem-
erovo Region and the administration of rural settle-
ments of the Novokuznetsk Municipal District, which 
provided (along with statistical and departmental 
data) the collection of important indicators of the 
natural resource aspects of the economy of rural 
households. They also gave us significant advisory 
assistance in clarifying and interpreting the obtained 
results; and questions and comments of local gov-
ernment experts helped to increase the practical 
value of the results. Siberian Institute of Manage-
ment Technologies (Mezhdurechensk) provided the 
collection of quantitative data on the resource use 
of rural households.

Our research could not have been prepared 
without active and concerned attitude of Elena Perfilie-
va, who triggered the implementation of the economic 
evaluation of ecosystem services in the framework 
of strategic environmental assessment. Substantial 
support of the work was also provided by PhD Svetlana 
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Summarizing, we can say that the cre-
ation of an effective environmental 
management system aimed at the im-

plementation of sustainable development goals 
(SDGs) involves development of approaches to 
strategic spatial planning and strategic environ-
mental assessment, which requires the creation of 
appropriate information support based on the eco-
system approach. This is one of the most important 
and complicated challenges of the modern time as 
it deals with the problem of measurement of new 
development models in conditions of accelerated 
technological transition and industrial revolution. 
The existing statistics and department information 
systems, in fact, measure the development trends 
of the outgoing period, lagging behind the new 
growth trends.

In the course of research in the No-
vokuznetsk District of the Kemerovo Region, we 
were convinced of the need for assessing possible 
scenarios for the economic development (from the 
perspective of sustainable development), identify-
ing those that are dangerous for human well-being 
and ecosystems. The conducted researches sug-
gest a number of conclusions concerning method-
ology and practice, and also result in some practi-
cal recommendations.

A. The adaptation of the System of Environ-
mental-Economic Accounting (SEEA), which is a 
multi-purpose conceptual framework for under-
standing the interaction between the economy 
and the environment, to the conditions of Russia; 
recording and changing of the natural reserves are 
useful analytical tools for making reasonable stra-
tegic decisions and tactical actions in the sphere 
of territorial development and sustainable envi-
ronmental management.41 The information basis 
broadened by these means (primarily due to the 
evaluation of natural capital, its structure, dynam-
ics of changes, rental flows, etc.) provides import-
ant information for making decisions on social and 
economic development plans, taking into account 
the environmental factor. This gives an opportunity 
to assess the effectiveness of investment projects 
in the sphere of environmental management in ear-
ly stages, not only considering business interests, 
but also the long-term prospects of territory sus-

tainable development, and to determine the most 
efficient investment directions.

SEEA helps to identify areas that are subject 
to natural resources depletion with negative social 
effects (mineral, energy, uncultivated biological 
resources – fishing and hunting, forest, water re-
sources) due to their intensive and uncontrolled 
use. It is aimed to reduce or compensate the nega-
tive consequences of depletion such as increasing 
social conflicts, unemployment, environmental 
problems, etc. The importance of this issue is un-
derlined in the WTO rules: under the Article XX (g), 
GATT does not prevent its participants from taking 
[regulating] measures related to «the prevention of 
the natural resources depletion».

The results of natural capital assessments 
increase the role and importance of land use zon-
ing, making it more fractional, and take into ac-
count many previously unconsidered objective and 
subjective factors. Such zoning is based on the 
statement that each natural object creates flows 
of goods and ecosystem services that determine 
its value, including economic; and the value of eco-
system services can be estimated not only in phys-
ical, but also in monetary terms.

B. The implementation of the SEEA allows 
to create information support for the solution of a 
number of important tasks in the management of 
territories, corresponding to the SDGs, including:

• analysis of monetary flows: «environment - 
economy - environment», and assessment of 
the level and rate of resource depletion at the 
current level of extraction;

• impact assessment of use (including pollu-
tion) of natural resources, as well as ongoing 
environmental mea sures, on the final value of 
their reserves, which increases the effective-
ness of environmental regulation;

• determining the role of natural assets in cre-
ating and directing the monetary flows of the 
region's economy, which facilitates the search 
and justification of possible sources of financ-
ing for environmental measures.
The use of the UN methodology for environ-

mental and economic accounting, which involves 
a deep complex analysis of the state and develop-
ment of ecosystems in the territory and the ecosys-

41 In general, by now more than 150 countries are engaged in improving 
the systems of accounting and valuation of natural assets; many of 
them already have elaborated environmental and economic accounting 
programs, e.g. Australia, Canada, China, Colombia, Italy, Mexico, Norway, 
the Philippines, South Africa, Sweden. There are a number of international 

organizations related to environmental and economic accounting - WAVES 
(Welfare Accounting and Valuation of Ecosystem Services, World Bank); 
The green growth strategy (OECD); The Green Economy Initiative (UNEP); 
The EU Strategy on Environmental Accounting (European Commission) 
http://unstats.un.org/unsd/envaccounting/seea.asp
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tem services that they provide, allowed the authors 
to develop methodological recommendations for 
the economic evaluation of ecosystem services in 
the coal mining regions (as exemplified by the No-
vokuznetsk Municipal District). The outlined evalua-
tion methods (as well as the specific features of the 
evaluation procedures), adjusted to the conditions 
of a particular area, ensure analyzing the great-
est possible amount of ecosystems and provided 
ecosystem services which leads to expanding the 
estimates, the possibilities for their interpretation 
and obtaining reasonable (considering the envi-
ronmental and socio-economic factors) and prac-
tice-oriented conclusions and comments.

C. The implementation of environmen-
tal-economic and ecosystem accounting requires 
different from the traditional approach to the initial 
data on the environment and natural resources of 
the territory – in terms of a set of characteristics and 
relevant indicators, data collection and analysis, 
requirements to spatial visualization. Primarily, the 
scope of the objects and phenomena under consid-
eration is expanding, which, in addition to the tra-
ditional analysis of the types of natural resources, 
involves a detailed and comprehensive study of the 
character and amount of the provided ecosystem 
services. The data collection and analysis follow-
ing the pattern «natural resource reserve – the use 
of the natural reserve», with the identification and 
assessment (of characteristics and amount) of the 
distribution of income flows from the use of natu-
ral assets among different users (stakeholders), 
expands the data collection and analysis to the 
pattern «ecosystem – ecosystem service» with the 
identification and economic evaluation of the nat-
ural capital of the territory considering ecosystem 
types and provided ecosystem services, as well as 
abiotic services of the area.

For the purposes of involving the greater 
scope of questions in the methodology of the sys-
tem of environmental and economic accounting, 
it is possible to use expert assessments and data 
on specific features, along with results of statisti-
cal surveys and departmental accounting. Specific 
requirements are imposed on spatial visualization 
of the initial data and evaluation results, due to the 
territory specific features of information about the 
ecosystems and the ecosystem services provid-
ed. And, most important is to collect data in both 
physical and monetary terms. Such a change in 
approaches significantly expands the information 
and analytical base for strategic planning of territory 
development and daily management, drawing new 
(different) data into the consideration of experts and 
decision makers, allowing to trace the relationships 
between environmental conditions, socio-economic 
development characteristics and financial indicators 
of coal mining regions.

D. Practice-relating, the estimates obtained 
using the methodology of environmental-economic 

accounting provide important information on the 
role of the natural capital in the economic and social 
territory development. Comparison of economic 
and natural resource characteristics allows to as-
sess the change in value of the natural capital (as 
a complex of ecosystem services) of coal mining 
regions when remaining the current level of coal 
mining and when developing different forecast sce-
narios, and it also allows to carry out retrospective 
analysis. Thus, we revealed that the ecosystem ar-
eas in the Novokuznetsk Municipal District are much 
more valuable as sources of ecosystem services 
than as sources of coal – in the total economic val-
ue of natural capital, the share of the first was 94% 
(212494.9 million rub./year), while the value of the 
coal was 6% (14,225.3 million rub./year). The re-
searches allowed to assess the extent to which the 
value of ecosystem services decreases when spe-
cific areas are used for mining, which showed the 
efficiency of coal mining concerning long-term sus-
tainability and resiliency of the region. Comparative 
indicators of the economic value of specific areas, as 
ecosystems with a set of provided ecosystem ser-
vices, allow to make reasonable decisions on rent-
ing/selling, and pay more attention to the fulfillment 
of resource users’ obligations for reclamation of land 
after extraction. It’s obvious that even unoccupied, 
empty areas are valuable from the ecosystem point 
of view. However, the most valuable ecosystems are 
forests (80% of the total value of ecosystems) and 
floodplains (11% of the total value of ecosystems).

E. The strategically significant result of the 
evaluation was the acquisition of economic indica-
tors of provisioning biodiversity-related ecosystem 
services for the coal-mining region. The significant 
physical and cost values of used by households 
and unoccupied farmland, non-timber forest re-
sources, fishery and hunting resources revealed the 
true significance of forest, agricultural, floodplain 
and meadow ecosystems, recreational facilities. 
These types of ecosystems have a sufficiently high 
potential for increasing the resilience of the rural 
population, development of small business, pro-
viding additional employment and income to the 
budget in conditions of unstable functioning of the 
coal industry.

Along with convincing arguments for the high 
potential of the estimates, we came to an important 
conclusion that the procedure for assessing the 
natural capital of the territory itself is an effective 
tool for strategic analysis and forecasting. At each 
stage of this procedure, according to the goals, 
information needs and analytical tools, the conclu-
sions and comments are often crucial to making 
reasonable decisions on territory management and 
strategic planning.

F. In relation to the coal mining region, the 
results of the assessment of natural capital allowed 
to develop strategic recommendations for adjusting 
the territory development policy in order to increase 
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long-term resilience, including: setting priorities 
for land use and infrastructure development; ex-
pansion of special protection of landscapes with 
common access; investment in the prevention of 
ecosystem degradation; control of pollution and 
environmental risks management; municipal zon-
ing; evaluation of the effectiveness of the region 
development concerning sustainable development; 
including an ecosystem approach into the territory 
management in the district; distribution of costs for 
maintaining of ecosystems among their users; as-
sessment of damage to the region's natural capital. 
We developed a set of measures to increase the 
resource use efficiency for the implementation in 
the current management of local forests (wood and 
non-timber products), hunting and fishing resourc-
es, agricultural land products, water in communal 
water supply, and coal reserves. Besides, special 
recommendations are devoted to the process of 
organization of ecosystem accounting and assess-
ment of the region’s natural capital. They include a 
list of indicators of sustainable development of the 
area, including indicators of the economic value of 
ecosystem services, for the purposes of the stra-
tegic planning and daily management. Finally, we 

prepared a list of actions of the district administra-
tion for improving the natural resource management 
with the aim of increasing (or at least preserving) the 
economic value and socio-environmental signifi-
cance of natural capital.

Thus, the conclusions and comments re-
sulted from the conducted researches confirm the 
possibility and obvious effectiveness of the appli-
cation of the ecosystem approach in the strategic 
planning of territory development, in SEA, in mak-
ing strategic and tactical decisions. This approach 
is especially relevant for territories which economy 
largely depends on the extraction of natural re-
sources, where established complex human-nature 
systems require special attention to the protection 
of landscapes, conservation and restoration of 
ecosystems, especially those that form the basis 
of households. Expanding the range of identified 
and evaluated (in physical and monetary terms) 
ecosystem services, primarily provided by intact 
ecosystems, increases experts awareness, ex-
pands the choice of well-balanced land use deci-
sions on a sustainable basis, supporting long-term 
orientation of the actions of local authorities and 
ensuring public recognition.


