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Abstract. The failure of the key approach to assessing the value of natural 
goods, based only on the assessment of providing value, provoked the 
emergence of the ecosystem services’ theory. In addition to providing 
services of nature this theory includes supporting, regulating and social or 
cultural services. This approach provoked further adjustment of the state 
regulation system in the way of developing the market of ecosystem 
services, considering the full range of services provided by nature to society, 
for the organization of a transparent mechanism for the use of natural 
resources and ecosystem services. However, to date, in the Russian 
Federation this approach has not received legislation support, but the 
academic community is actively working on this aspect and even suggests 
adding the value of ecosystem services in the methodology for assessing the 
national wealth. The economic assessment of real and potential damages 
from ecosystems’ degradation using the theory of ecosystem services 
becomes extremely important for the development of an algorithm for 
optimal natural resource management at various levels of state regulation. 
The results of the study are the identified boundaries of economic 
assessment of the value of ecosystems (soil and forest) in the context of 1) 
valuation methods and 2) climatic zones in order to identify the most 
valuable ecosystems for simplifying the processes of natural resource 
management. 

1 Introduction 
Awareness about the issue of failure of the key approach to assessing the value of natural 
goods, based only on the assessment of resource related / providing value, provoked the 
emergence of the ecosystem services theory, which incorporates supporting, regulating and 
social/cultural function in addition to resource related / providing service of nature. Such an 
approach provoked a demand for further adjustment of the public regulation system to 
promote development of environmental (ecosystem) services market, taking into account the 
full range of services provided by the environment to the community, and establishment of 
transparent procedure of natural resources and ecosystem services management. 
Nevertheless, to date, this approach has not received legislative support in the Russian 
Federation, but the academic community is doing their best to address this issue and even 
suggests adding the value of ecosystem services in the methodology for assessing the national 
wealth. In the light of existing issues the economic assessment of actual and potential 
damages due to ecosystem degradation by means of ecosystem services theory becomes 
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critical for development of algorithms of the most effective natural resources management at 
different levels of regulation. Based on results of this study, the boundaries of economic 
assessment of the value of ecosystems (soil and forest) were identified in the context of 1) 
valuation methods according to ecosystem services theory and 2) climatic zones, in order to 
identify the most valuable ecosystems and to improve and simplify the processes of natural 
resource management. 

One of the major challenges from the Russian Federation’s scientific and technological 
development point of view is increase of man-induced impacts on the environment to such 
scales that present a threat to restoration of natural resources and ecosystem services, and 
increasing life and health risks for the population, connected with their ineffective 
management [1]. This is caused by continuing ideological repercussions of the front-end 
(cowboy) economics, which viewed the natural resources as source of raw materials only, 
i.e. their resource related or providing service was used. It became clear afterwards that the 
key approach to assessment of the value of natural resources, based on resource related / 
providing value does not enable relevant assessment of value of the environment for life of 
society. The market price considering the providing aspect only is not a sufficiently accurate 
indicator of the environment value for the community. A demand arose to identify the actual 
value of nature, taking into consideration all the services provided by nature to humans. This 
is how the ecosystem services theory emerged. It incorporates supporting, regulating and 
social/cultural function in addition to resource related / providing service of nature. Such an 
approach drove the demand for further adjustment of the public regulation system to promote 
development of environmental (ecosystem) services market, taking into account the full 
range of services provided by the environment to the community, and establishment of 
transparent procedure of natural resources and ecosystem services management.  

Nevertheless, to date, this approach has not received legislative support in the Russian 
Federation, but the academic community is doing their best to address this issue and even 
suggests adding the value of ecosystem services in the methodology for assessing the national 
wealth. In the light of existing issues the economic assessment of actual and potential 
damages due to ecosystem degradation by means of ecosystem services theory becomes 
critical for development of algorithm of the most effective natural resources management at 
different levels of regulation.  

Further, anthropogenic activity is the main burden for the environment; that is human 
activities resulting in damage of land and, consequently, deterioration of the entire terrain 
and ecosystems existing therein, therefore this study focused on soil ecosystems and forest 
ecosystems as target of research. The very definition “soil ecosystems” was used, since other 
ecosystems with sufficiently high value of the pedosphere apart of agricultural ecosystems 
were subject to the assessment. No terminological problems are observed with regard to the 
forest ecosystems. 

The goal of this study is to outline the boundaries of economic assessments of the value 
of ecosystems (soil and forest) in terms of 1) valuation methods according to ecosystem 
services theory, and 2) climatic zones in order to improve and simplify the processes of 
natural resources management. 

The following objectives were specified in order to reach the specified goal: 
1. Determining frequency of use of economic assessment methods for identification of 

value of soil and forest ecosystems; 
2. Reduction of economic assessments to comparable values as on 01.01.2020; 
3. Outlining the boundaries of economic assessments of the value of ecosystems (soil 

and forest) in terms of valuation methods and climatic zones. 
The following limitations were introduced: 1) number of analyzed studies focused on 

economic assessment (up to 10 for each ecosystem studied); 2) only temperate climate zone 
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forest ecosystems. 

The goal of this study is to outline the boundaries of economic assessments of the value 
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natural resources management. 

The following objectives were specified in order to reach the specified goal: 
1. Determining frequency of use of economic assessment methods for identification of 

value of soil and forest ecosystems; 
2. Reduction of economic assessments to comparable values as on 01.01.2020; 
3. Outlining the boundaries of economic assessments of the value of ecosystems (soil 

and forest) in terms of valuation methods and climatic zones. 
The following limitations were introduced: 1) number of analyzed studies focused on 

economic assessment (up to 10 for each ecosystem studied); 2) only temperate climate zone 

ecosystems were subject of the study concerning the forest ecosystems; 3) the value of soil 
ecosystems was assessed through evaluation of “soil erosion regulation” service only. 

2 Materials and methods 
The ecosystem services theory became theoretical and methodological framework of this 
study, since increasing scarcity of global natural resources keeps recent development of wide 
range of issues connected with ecosystem services up to date (included but not limited to 
their identification, assessment, identifying potential vendors and customers, compensatory 
strategies, establishing the markets of these services). Baseline concept of ecosystem services 
theory is chargeability of the ecosystem services that nature provides to humans. Therefore, 
having assessed the value of ecosystem services provided by specific ecosystems the most 
favorable option of their utilization can be identified. 

3 Results and discussion 
The following results have been obtained after implementation of the first objective 
(Determining frequency of use of economic assessment methods for identification of value 
of soil and forest ecosystems): 

Regarding soil ecosystems, the following methods were used for analysis of “soil erosion 
regulation” ecosystem service in terms of different climate zones: 1) market prices method; 
2) contingent preference valuation and 3) method of scoring. All methods have been 
presented in the summary diagram for illustration (Fig. 1). 

 

 
Fig. 1. Valuation methods for “soil erosion regulation” ecosystem service 
 

The diagram shows that the market prices method was used frequently for economic 
assessment of the “soil erosion regulation” ecosystem service, since it is quite easy to use this 
method in conditions of development of the Internet and availability of information 
concerning costs of particular natural resources, land in this instance. 

Forest ecosystems: the following methods were used for analysis of the forest ecosystems: 
1) market prices method; 2) replacement costs method; 3) analogue method. All methods 
have been presented in the summary diagram for illustration (Fig. 2). 

 

 
Fig. 2. Methods of economic assessment of forest ecosystems services within temperate climate zone 

 
The diagram shows that the market prices method was used frequently for economic 

assessment of the forest ecosystems service of the temperate climate zones, since this 
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ecosystem has the market represented by vendors and customers. Replacement costs method 
and analogue method take up less in this diagram, since the least consideration is given to 
particulars of specific regions locating the ecosystems analyzed by these approaches.  

The second specified objective (viz. Reduction of economic assessments to comparable 
values as on 01.01.2020) was addressed by means of discounting tools. The rate of return 
was determined as the average RF Central Bank base rate for each year. 

To implement the third specified objective (Outlining the boundaries of economic 
assessments of the value of ecosystems (soil and forest) in terms of valuation methods and 
climatic zones) a table was made with specified intervals of economic assessments for soil 
ecosystems (refer to Table 1) and forest ecosystems (refer to Table 1). 

 
Table 1. Valuation methods for “soil erosion regulation” ecosystem service of soil 

ecosystems 

Valuation method 
Economic assessment, US $/ year 

per ha* 
References 

Tropical zone 
contingent preference valuation 6.15-97.24 [2],[4] 

Subtropical zone 
market prices method 3.17-56.11 [9],[10],[13] 

Subequatorial zone 
market prices method 1,858.61-47,415.72 [3],[7] 
contingent preference valuation 384.67-12,873.59 [11],[12] 

Temperate zone 
market prices method 1,988.40-21,7565.64 [5],[6],[8] 

*The economic assessments were reduced to values as on 01.01.2020, herewith discounting tools were 
used. The rate of return was determined as the average RF Central Bank base rate for each year. 

 
As regards the value of soil ecosystems. express analysis suggests that it varies within 

range from 3.17 to 217,565.64 US $/ha per year as of 01.01.2020. According to analysis of 
maximum limits of economic assessments, the soils of the temperate climate zone appear to 
have the highest value. The value of subtropical zone soils can be marked number two; the 
subequatorial zone soils come third, and the tropical zone soils rank the fourth value.  

Therefore, the soils of temperate and subtropical zones are the most “expensive” ones for 
rehabilitation of damaged land, which should be taken into account at development of natural 
resources management projects within the boundaries of these climate zones. 

 
Table 2. Evaluation of ecosystem services of forest ecosystems of the temperate climatic zone 

No. 
Method 

description 
Frequency 
of use, % 

Averaged economic 
assessment* 

Measurement 
units 

References 

1 Market prices 
method 

75.0 151.29-50,531,811.96 
US $/ha per 

year  
[14-18] 

2 Replacement 
costs method 

12.5 4,348.31 
US $/ha per 

year 
[19] 

3 Analogue 
method 

12.5 2,943,865.20 
US $/ha per 

year 
[20] 

* The economic assessments were similarly reduced to the average values as on 01.01.2020. 
Discounting tools were used. 

 
Express analysis indicated that the value of ecosystem services of the temperate climate 

zone forest ecosystems varies within quite extensive range of values from 151,29 to 
50,531,811.96 US $/ha per year, i.e. spot lab tests and field surveys of studied ecosystems 
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Table 2. Evaluation of ecosystem services of forest ecosystems of the temperate climatic zone 

No. 
Method 

description 
Frequency 
of use, % 
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Measurement 
units 
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Express analysis indicated that the value of ecosystem services of the temperate climate 

zone forest ecosystems varies within quite extensive range of values from 151,29 to 
50,531,811.96 US $/ha per year, i.e. spot lab tests and field surveys of studied ecosystems 

are required for more accurate assessment of the value of specific ecosystems [21,22, 23]. 
Nevertheless, obtained results of the study can be applicable for express evaluations. 

4 Conclusions 
This way, the goal of the study is met, since the boundaries of economic assessments of 
ecosystems’ value (soil and forest ecosystems) were identified in terms of: 1) valuation 
methods according to ecosystem services theory, and 2) climatic zones in order to improve 
and simplify the processes of natural resources management. The market prices method is 
most frequently used for assessment of soil and forest ecosystems. The soils of subtropical 
and subequatorial zones were assessed more frequently, according to data provided by 
research of ecosystem services referred to as soil erosion regulation. The forest ecosystems 
were subjected to express analysis within temperate climatic zone only. A more accurate 
assessment of specific ecosystems is required to ensure sustainable development of the 
Russian regions and enhance their competitive power. This assessment can be facilitated by 
field studies conducted by experts in different scientific disciplines. 
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