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The results of the second year of research under the 
grant № 14-18-00456 (Russian Science Foundation) 
are reflected in the article. It is implemented un-
der the leadership of Academician, Dr in Econom-
ics    A. I. Tatarkin. As a result of the research we 
have developed consistent aspects of the geolog-
ical- ecological- social- and economic approach 
from the consistency point of view. It demanded 
to address the system theory and explore the re-
lationship between the natural and socio-econom-
ic subsystems within the ecological and economic 
system. Based on the identified trends we demon-
strate the necessity of investment projects of the 
development of the natural potential (which is be-
ing developed in the framework of regional eco-
logical and economic systems) that are oriented on 
the equilibrium of natural resource management. 
The natural resource management provides a bal-
anced environmental capacity of the technosphere 
and ecological technology capacity of the area. Par-
ticular attention is paid to the ecological optimiza-
tion of the landscape with the help of a network 
of special protected natural areas (SPNA). We have 
found the distinctive features of the modern Rus-
sian system of SPNA, detailed a list of ecosystem 
and resource functions within the different types 
of SPNA, systematized methodical approaches to 
the justification of the network of SPNA, improved 
methodological tools of economic evaluation of the 
lands with nature reserve purposes. We have also 
developed guidelines for the assessment of the 
environmental situation the territory, based on the 
excess of the actual components of the pollution 
indicators of the environment over the background 
or maximum allowable concentration. The second 
stage of evaluation procedures in respect of re-
newable natural resources providing an investment 
zoning is detailed. Based on the potential demand 
for natural resources we recommend allocating the 
seven typical landscaped areas, five of which are 
estimated in the article.
The program of group development of the pros-
pect objects with mineral potential of the North 
Subpolar and Polar Urals is supplemented by the 
scenario and determined the size of a possible 
investment reduction from the beginning of the 
opening of a deposit. Completeness of institu-
tional capacity in relation to Russia and Kazakh-
stan is estimated. We have identified the emerging 
social and environmental effects of the industrial 
and transport development of northern territo-
ries. The article offers a methodical approach of 
enlarged assessment of economic damage, based 
on the decrease in the economic value of natural 

resources under the influence of anthropogenic 
impact. Lines of possible balance between tra-
ditional and industrial  natural resource manage-
ment is formulated. We offer the methodological 
tools of assessment the comfort of living providing 
for the use of the scores in the zonal and azonal 
factors approved for areas within the prospective 
transport corridor. These studies are the basis for 
the construction of the optimization of economic 
and mathematical models aimed at the selection 
of variants of the natural potential development 
meeting the requirements of the equilibrium of 
natural resource management.
Keywords: consistency; development; network of 
special protected natural areas (SPNA); investment 
attractiveness; group development; effects; econom-
ic damage; comfort of living.

The second step of our research involves 
the development of consistent aspects 
of the geological- ecological- social- 

and economic approach from the consistent point 
of view. It demanded to address the system theory 
and explore the properties of complex natural sys-
tems and the evolution of the relationship between 
wildlife and human society (Fig.) [1]. We explore 
the ecological and social (EgS), social and ecolog-
ical (SEg), economic and ecological (EEg) and the 
ecological and economic (EgE) relationships (Fig.). 
These relationships are shown in Table 1, from 
which it follows that during the period before the 
agrarian economy there was a natural balance in the 
relations between nature and society. Humanity was 
a part of nature, no labor functions performed by 
a person, his impact on nature (EgS) exceeded the 
natural limits, and it means that any negative effects 
were absent. At the stage of the agrarian economy a 
transition to a producing economy occurred, we had 
growing contradictions in the metabolic processes 
between the nature and society. Along with the re-
lationships (EgS) social and ecological relationship 
was formed, which refl cted the gain on influence of 
nature on society as well as the influence of society 
on nature. At the same time we could see a weaken-
ing dependence of society from the effects of uncon-
scious forces of nature.
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At the stage of the front economy (capitalist 
society), an increase in imbalances in the exchange 
processes between nature and society continued, 
and later led to local and regional environmental 
crises. The impact on the environment (EgE) and 
the response from the nature (EEg) increased. In the 
public mind the recognition of the human omnip-
otence over nature was adopted. People distanced 
themselves from nature. Modifi d environment has 
been having a negative impact on health and human 
life since the beginning of the front economy. A cer-
tain reduction of anthropogenic impact of industrial 
activity on the environment through a series of envi-
ronmental activities characterizes the environmen-
tal economy but due to extensifi ation of produc-
tion and growth in the use of natural resources the 
impact (EEg) on the recipients, including a humans 
(SEg) is signifi ant.

Overcoming the environmental complications, 
a signifi ant decrease of anthropogenic impact and 
the response of the modifi d environment on the 
stage of the economy of the sustainable development 
(when we solve the problem of prevention of neg-
ative effects or signifi ant attenuation as a result of 
continuous monitoring of technogenesis) are made 
possible by in-depth investigation of the laws of 
functioning of biological systems, the creation of en-
vironmentally friendly technologies, comprehensive 
greening of our minds. At the stage of the economy 
of the progressive development it is expected that we 
will achieve a harmony in the “society-nature” sys-
tem, provide a closed production process, include 
production in the boundaries of the “energy corri-
dor” which will be created according to the basis of 

stability of the biosphere. The similar trend is also 
a characteristic of the relationships between human 
(society) and nature.

Investment projects for the development of natu-
ral resources prossesed on the stage of the economy of 
the sustainable development should be focused on the 
equilibrium of natural resource management, which 
requires balancing environmental capacity of the 
technosphere (production) and ecological technolo-
gy capacity of the area, which are located within the 
boundaries of reclaiming natural resources. We have 
formulated the basic principles, which predetermine 
the requirement of taking into account an ecological 
factor with a refl ction of the specific characteristics 
of underdeveloped areas, which are considered as a 
prerequisite to ensure biosphere compatibility in the 
natural resource management. These include:

– the primacy of environmental goals in relation
to the objectives of economic development;

– adding the use of natural resources with their
protection under the system of special protected 
natural areas (SPNA), conservation of landscape and 
biological diversity through the formation of natural 
and ecological frame of the territory;

– early warning of the negative environmental
impacts and guarantee of their minimization by the 
environmental diagnostics of the area during the 
execution of which we assess the quality of the en-
vironment and landscape resilience to human im-
pacts. Accounting the landscape and environmental 
features of the area at the stage of pre-project re-
search allows to more reasonably predict the possi-
ble consequences and to exercise a control over the 
anthropogenic load;

Relationships in the framework of ecological and economic system

Ecological and economic system

Natural  subsystem
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– accommodation and the development of ma-
terial production on a particular area, in accordance 
with its environmental technological capacity, i. e. 
the comparison of environmental capacity of the 
technosphere and ecological technology capacity of 
the area  with a gradual transition to the environ-
mental regulations limiting the environmental ca-
pacity of the technosphere;

– preservation of traditional natural resource
management as a basis for maintaining the tradi-
tional way of life, ethnic origin, cultural traditions of 
indigenous peoples through the provision of ethnic 
status territories [2].

As part of the formation of ecologically bal-
anced regional structure, we pay a particular atten-
tion to the ecological optimization of the landscape 
with the help of a network of SPNA, the creation of 
which is considered as a socially signifi ant institu-
tion of survival for humankind. We have found the 
distinctive features of the modern Russian system of 
SPNA. We have also detailed a list of ecosystem and 

resource functions that are implemented in the nat-
ural reserves, national parks, nature reserves, partial 
reserve and natural monuments, which are inter-
connected with a list of tasks that could be solved 
with the help of special protected natural areas. We 
carried out in Table 2 the justifi ation of parks func-
tions, taking into account the zoning of the latter 
(action area, specially protected area, zone of the 
traditional natural resource management, recreation 
zone and zone of economic purposes).

We have systematized the methodical approach-
es used to justify the creation of a network of SPNA 
that are combined into two main groups: natural 
and costly with an additional allocation of the third, 
mixed (combined) group, which takes an intermedi-
ate position and provides the use of tools from both 
the fi st and the second group. We define the first 
group of ecological and biological (biology-geogra-
phy) approach, based on an assessment of the spread 
patterns of communities living together with plants, 
animals and microbes; and geological- and eco-

Table 1 | Development models of economy and the nature of the relationships in the Ecological 
and Economic System (EgES)  

Type of the development 
model of economy 

Relationships in the "society-nature" 
system Terms of economic development Functioning 

relationship 

Before the agrarian 
economy 

Harmonious relations in nature, 
passive human adaptation to 
nature 

Assigning economy EgS 

Agrarian economy The moral concept of man Generating economy (agrarian, 
before capitalist society) 

EgS→
SEg→

Front economy The concept of human 
omnipotence 

A devastating biological and 
mineral resources consumption 

EgE⇒  
EEg⇒  
SEg⇒  
EgS⇒  

Environmental economy The concept of nature 
conservation 

Elimination or reduction the 
impact on the environment 

←EgE
←EEg
←SEg
←EgS

Economy of the 
sustainable development 

The concept of the unity of man 
and nature, the equilibrium of 
natural resource management 

Long-term development in the 
framework of environmental 
restrictions aimed at preserving 
the ecological balance 

⇐EgE 
⇐EEg 
⇐SEg 
⇐EgS 

Economy of the 
progressive development 

The concept of harmony 
between man and nature 

Noospheric development and 
building of an equitable world 
order 

EgE 
EgS 

→  Strengthening of the human impact and response from the modified nature
⇒ Significant strengthening of the human impact and response from the modified nature
←  Decrease of the human impact and response from the modified nature
⇐  Significant decrease of the human impact and response from the modified nature
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Table 3 | Indicators of investment attractiveness of renewable resources of landscape  
in Berezovsky District

Type of landscape Unit cost, ths RUR / ha. Area, ths ha. Indicator of investment 
attractiveness

1.1. Wetlands, upbeat 1,64 350,3 B – attractive for investments 
with restrictions

1.2. Wetlands, lowland Obviously the low 
estimate 1741,8 C – unattractive for investments 

2.1. Unproductive forest lands 1,65 2931,1 B – attractive for investments 
with restrictions

2.2. Productive forest lands 6,03 1630,4 А – attractive for investments

3. Land is suitable for agricultural
purposes

Obviously the low 
estimate 38,0 C – unattractive for investments

4. Other land is unsuitable for
economic activity

Obviously the low 
estimate 146,6 C – unattractive for investments

5. Productive wetlands 3,33 46,0 А – attractive for investments

6. Land with buildings and roads Unestimated 7,02 –

7. Specially protected area Forbidden for investment 1918,8 –

logical approach allows to consider SPNA through 
the relation prism of a natural, social, cultural, and 
economic components. The second group compris-
es the methodical approaches that provide a direct 
valuation of the flow of natural goods and services 
from SPNA. Mixed methodical approach is reflected 
in the teaching materials on the state cadastral valu-
ation of land of natural reserves [3].

We have perfected the methodical tools offered in 
the “Feasibility Study of a technique of state cadastral 
valuation of land of natural reserves” (2002) for the 
economic valuation of land of natural reserve purpos-
es. These tools are based on the calculation of the basic 
cadastral value (the average standard value) of the land 
at the Russian Federation level with following correc-
tion using scaling factors that take into account the 
implementation of biosphere functions by ecosystems. 
Proposes for specifi ation of technique concern the use 
of the annual index of standard average values of land 
of SPNA, expanding the list of objects of protection of 
rare species of plants and animals listed in the Red Book 
of the region. Proposes also concern the consideration 
of the environmental importance of SPNA refl cting 
the scale of ecosystems’ rarity and conservation value 
of ecosystems, depending on its location in a functional 
area of SPNA. The technique was tested for the condi-
tions of east macro slope of Northern and Polar Urals 
within the boundaries of Berezovskiy District Khanty-
Ugra. We have formulated offers for the establishment 
of the network of SPNA in the Polar Urals Yamalo-
Nenets Autonomous District (YNAO) on the basis of 
the aggregated environmental assessment of all kinds 
of biotic components (fauna and hybrid biological 
complexes, soil and vegetation cover).

Ensuring of biosphere compatibility requires an 
objective assessment of the environmental situation 
of the territory, which explains the use of informa-
tion that characterizes the state of the air, soil and 
surface water. The offered guidelines are based on 
the excess of the actual components of the pollution 
indicators of the environment over the background 
or maximum allowable concentration (MAC). We 
recommend performing ranking of the territory on 
the basis of a comprehensive grade indicator reflect-
ing the state of the atmosphere, water and soil in 
terms of pollution. According to the guidelines we 
did a ranking of Berezovsky district of Khanty-
Ugra, Priuralsky and Shuryshkalsky areas of YNAO.

Specific ty of the methodical approach to the 
evaluation of the stability of the landscape in re-
lation to anthropogenic impact in terms of lack of 
information, as opposed to guidelines, which were 
developed earlier [4], provides an appeal to indicator 
of deer capacity that refl cts the presence of a phy-
tomass indirectly. The integrated geographical- en-
vironmental assessment of the stability based on the 
recommended methodical approach has been made 
for the conditions of the study area in YNAO.

The second stage of evaluation procedures in 
respect of renewable natural resources providing an 
investment zoning is detailed based on the potential 
demand for natural resources. Th s approach de-
mands some steps in a researching process.

We have offered an algorithm for implementing 
a methodical approach, disclosed the contents of 
each of the five stages. We have also formulated a list 
of factors to be considered during a justifying pro-
cess for typical landscaped areas serving as a stan-
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dard for comparative assessment of the landscapes.
For the northern poorly known areas, we rec-

ommend to allocate the seven typical landscaped 
areas, five of which are estimated in the article tak-
ing into account local capacities through methodical 
approach recommended in the research [5]. Detailed 
economic evaluation of the natural potential of typ-
ical landscapes demands an adjustment with scaling 
factors refl cting the results of the indirect assessment 
of ecosystem services and the location of landscapes 
in relation to transport infrastructure, industrial facil-
ities and human settlements. Indicators of investment 
attractiveness of typical landscapes of Berezovsky 
District of Khanty-Ugra are shown in Table 3.

As follows from the analysis the most attractive 
landscapes for investment are productive forest land, 
it occupies 18.5% of the total area of the Berezovsky 
District, and unproductive forest land, located on the 
area, which occupies 33.3%. Productive wetlands with 
the high value – 3,33 ths RUR/ths ha. account for only 
less than 1% of the total area of Berezovsky district. We 
have identifi d a structural ratio of value of the typical 
landscapes: attractive for investments areas – 19%, ar-
eas that are attractive for investments with restrictions 
– 37.2%, unattractive for investments areas – 22% and
specially protected area – 21.8%. Economic evaluation of 
environmental resources (ecosystem services) has been 
considered under the concept of total economic value. 
We have systematized the materials with estimations, 
supplemented and perfected a number of calculation 
formulas used to assess ecosystem services, conducted 
an economic assessment of ecosystem services in the 
regulatory aspect of classifying the types of landscapes.

The study reconfirms geological, mining and 
processing data on the projects, taking into account 
changes in environment, directions of regional in-
dustrial policy and changes in development priori-
ties of mineral potential of the Northern, Subpolar 
and Polar Urals. The program of group develop-
ment of the prospect objects in the natural resource 
management is supplemented by the scenario ap-
proach. Taking into account the updated geologi-
cal, mining and processing data and the results of 
the industrial signifi ance evaluation for further 
research, and evaluation and development of the 
Northern and Polar Urals Khanty-Ugra, some ob-
jects have been selected, as follows: Dodo, Khus-
Oyka, Zeyka (“Polar Quartz” Narodninsky potential 
mining sites) Tolinsky, Otoryinskoe, Verhnetolinsky 
(Otoryinskoe potential mining sites), Ust-Maninsky 
(Ust-Maninsky potential mining sites).

We have proved that the development of 
these objects should be done from two centers 
of socio-economic infrastructure: Saranpaul and 
Pripolyarny, in connection with the reduction in the 
number of prospects and priorities and changes in 
regional industrial development policy. As a result, 

we can select potential mining sites (PMS-I) on the 
area of Ural part of Khanty-Ugra:

Saranpaul PMS-I
– “Polar Quartz” (Dodo, Khus-Oyka, Zeyka);
– Lyulinsky (Borisov site);
– Yana-Turinsky
Pripolyarny PMS-I
– Tolinsko-Otoryinskoe;
– Verhneturinsky;
– Ust-Maninsky.
Comparison of technical and economic pa-

rameters for a single and group development of 
deposits has allowed assessing of the effectiveness 
of group development. Implementing the group 
development of mineral potential of solid minerals 
of Polar Urals YNAO reduces the amount of invest-
ment from the beginning of development by 820 
mln RUR, in the framework of the development 
of mineral potential of Khanty-Ugra – by 1823 bn 
RUR. Completeness of institutional capacity in 
relation to Russia and Kazakhstan is estimated in 
terms of the developed technique [2]. An average 
level characterizing the deviation from the stan-
dard version was 23% – to Russia and 25% – to 
Kazakhstan. Directions of improving institutional 
capacity are justifi d.

The study demonstrates the emerging environ-
mental and social effects of the industrial and trans-
port development of the territory. Consequences 
caused by anthropogenic impact on the recipients, 
primarily to components of the environment, which 
are the material basis of the traditional economies, 
are attributed to ecological effects. Based on the 
experience of the design and the results of the ex-
pert survey, we established the area falling under 
the influence of mining complexes within which 
we marked ecological zones with different degrees 
of decline in economic value of natural resources. 
When we were selecting zones, we took into account 
the stability parameters of landscapes and the degree 
of environmental hazard of objects. The research of-
fers calculation formulas for evaluating the enlarged 
projected economic losses, based on the reduction 
of the value of natural resources, proven for mineral 
potential of Khanty-Ugra [6].

The study have found that the nature of the social 
consequences is extremely specific for the alien pop-
ulation and small indigenous peoples of the North. 
Lines of possible balance between traditional and in-
dustrial natural resource management are formulat-
ed. The social effects of the alien population include:

– deterioration of living conditions and health of
rotation workers;

– damage caused by a low level of social infrastructure;
– retraining and migration costs.
We have formulated a defin tion of the social 

and industrial potential of the northern territory, 
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justified its structure and methodical approach to 
the evaluation. We offer the methodological tools 
of assessment the comfort of living. These tools sug-
gest usage of the zonal and azonal factors. The scores, 
which serve as the basis for selection of four types of 
areas according to the degree of comfort, are used 
for the assessment of the factors. Zoning and evalu-
ation of the comfort of living is carried out for areas 
within the transport corridor and the eastern slope of 
the Northern, Subpolar and Polar Urals with the sur-
rounding lowland areas stretching for 1000 km from 
the south to the north. The results of the ranking can 
be used in planning the location of future industrial 
centers as well as in the preliminary design of invest-
ment projects for developing natural resources.

These studies are the basis for the construction 
of the optimization of economic and mathematical 
models aimed at the selection of variants of the natu-
ral potential development meeting the requirements 
of the equilibrium of natural resource management.
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