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Knowledge of some principles easily compensates
the lack of knowledge of some facts.
(C. Helvetius)

NATURAL CAPITAL. APPROACHES TO ECONOMIC ASSESSMENT

Introduction

The rapidly changing world around us
is constantly changing our notions of it.
Spurred and encouraged by the market,
some people strive for wealth, others — for
a more comfortable living or for both. Pro-
duction and consumption increase uncon-
trollably as a result. The change of the idea
of necessary to the extent of superfluity, as
well as stimulation of consumer demand
for new goods and services has altered
both the manmade world and the natural
bestowed world, and amplified anthro-
pogenic load on nature, its depletion and
pollution as a consequence of population
upsurge.

The consumer society reached its apo-
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gee in the most developed countries at

the end of the last century. Having spent

a huge amount of both produced and natural resources, the
consumer society changes the trajectory of development
and entrepreneurial zeal from the global destruction and
sometimes total annihilation of nature to the projects con-
nected with restoration and preservation of almost lost or
yet undamaged ecosystems. This, in turn, forces specialists
to pay attention to economic valuation of natural resources
by improving its theory and methodology [1]. Preaching the
concept of total economic value (TEV), which is the value of
both usability and existence of the nature existence and its
gifts [2], the new economic paradigm originated in its classic
form quite long ago, in the 1960s, since the famous report
to the Club of Rome club has firmly captured the minds of
nowadays researchers.

The Rio Declaration (1992) and the Brundtland Report
(1998) are considered to be the beginning of the global pro-
motion of this idea. The official transition from adoption of the
Declaration and its recognition by the majority of the world
community to its implementation was the UN Concept of Sus-
tainable Development (2015) which replaced the Millennium
Development Goals of the early 2000s. One of the stated
goals of the new concept was to take into account social and
environmental restrictions in the use of natural resources and
to rethink the generally accepted estimates of macroeco-
nomic development in terms of evaluation of depletion of nat-
ural assets similarly to physical assets (produced), and on this
basis, to declare priority of eco- and green technologies and
products, which means maximum environmental friendliness.
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The real implementation of these ideas and the restructur-
ing of the economic mechanism toward the balanced use of
natural resources is impossible without technological and
institutional changes, radical rethinking of the existing social
structure, modification of classical views on the basic eco-
nomic categories: the cost, the price and the value of natural
resources [3]; the level of economic development, national
wealth [4], as well as without new methods and techniques
to develop the fresh notions, including the notion of natural
capital as the most critical factor of economically, socially and
environmentally balanced nature management [5].

This article presents the authors’ opinion on the pro-
cesses taking place today in the field of economic relations
considered by most experts as Ecological Economics which
gradually replaces the concept of Environmental Economics.
This means transition from the term “natural resources” to the
term “natural capital”. The authors make an attempt to con-
sider the causes of such transition and to answer the ques-
tion whether it is possible to give the most objective economic
estimate of natural resources from the standpoint of main-
stream economics, national institutional features and modern
visions, subject to compliance with fundamental provisions
highlighted by the authors as necessary conditions of such
estimate implementation.

Materials and Methods

The theoretical framework for the research is the theory
and methods of evaluation and account of natural capital
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and theory of ecosystem services, as well as the concept
of TEV. The informational background of the study into eco-
nomic evaluation of natural capital is the public databases
and procedure of economic assessment of natural resources
of national and international statistical organizations, in the
first place, UNSD, Eurostat, ESCAP, and international finan-
cial institutions of IMF and the World Bank. National account-
ing was addressed using the data from the national statisti-
cal organizations, namely, Federal State Statistics Service
of Russia (Rosstat) and the Office for National Statistics UK.
Methodological substantiation of forest ecosystem account-
ing was carried out using the official statistical methodology
approved by the Ministry of Natural Resources of the Rus-
sian Federation [6], as well as the experience gained by the
Cadaster Institute in Yaroslavl in natural capital valuation
and account using the integrated ecological and economic
approach to the system of national accounts.

Results

Notion of natural capital

To understand what constitutes natural capital in the mod-
ern world, as well as who, how and why evaluates it, it is nec-
essary to trace evolution of the notion. It is certainly required
to distinguish between the biological-physical nature and
the ethical phase of nature when it is used to obtain benefits.
The role of natural factors in economic relations evolved from
simple vital consumption of natural wealth in pre-agrarian
economy, from the notion of land as the most important fac-
tor in production and wealth creation in the agrarian period
of development of productive forces, to utilization of natural
resources in the industrial economy and to the concept of
natural capital in ecological economics typical of the postin-
dustrial society (Fig. 1).

At present, it is expedient to divide the terms according to
the same principles that economic theory uses to distinguish
between the concepts of resources and capital: resources
are the auxiliary means for obtaining benefits from the use
of capital. According to R. Constanza and H. Daly, one of
the founders of ecological economics, natural capital is the
stock of natural resources and ecosystem services that pro-
vide the flow of goods and services in the future (1992) [7].
This definition distinguishes between the functions of nature
as a factor of production of goods and services and as the
economic assets which is the part of the national wealth that
has the ability to increase (when reproduced and not used)
and decrease (when used intensively in violation of environ-
mental regulations). By the authors’ opinion, the use of the
term “natural capital” implies not interchangeability but rather
complementarity in relation to “natural resources”, the possi-
bility of justifying, through cost estimates, a resource-saving
approach to the consumption, conservation and accrual of
natural resources, which, while adding the economic content
with ecosystem services, call for improvement of methodology
of economic evaluation.

Theoretical and methodical basis of economic valua-
tion of natural capital

To date, there are certain differences in the interpretation
of the term “economic valuation” regarding natural resources
and natural capital. It is allowed to identify the notions of eco-
nomic valuation, value, cost, price, and payment of interest
natural resource, and the procedure and final result of assess-
ment are not always differentiated [8]. The nature of changes
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Fig. 2. Principles of economic valuation of natural capital

in generally accepted views on the monetary valuation of natu-
ral resources reflects the value concept evolution in economic
theory. Historically, the scope of economic valuation of natural
resources developed from understanding it as the value which
is embodiment of labor costs connected with development
and commercialization of natural resources in the early stages
to the concept of total economic value that reflects the direct
and indirect costs of the use and non-use inherent in modern
institutional views on the natural capital that provides the flow
of natural resources and ecosystem services.

We agree that the use of the categories “value”, “cost”
and “price” in relation to natural resources should not inter-
fere but allow various monetary valuation of natural wealth and
represent a particular result of economic valuation depending
on the tasks being solved as per [9]. Some researchers une-
quate economic and monetary valuation [10]. We understand
the arguments and concerns of adherers to the general mon-
etization of social life, but we believe that any involvement of
resources in economic relations a priori implies their cost esti-
mate, and this statement is never challenged in our research.

Economic science has accumulated certain experience
in both theoretical justification and practical applications of
such estimates. The difficulty of choosing an approach to a
methodology for cost estimation individual elements of natural
resources and ecosystems in general consists in the required
harmonization of the interests of the nation, businessmen and
owners of resources, as well as the rights of the population liv-
ing on the assessed territory or directly related to it. In order
that the obtained estimates are not just a set of indicators but
the informational background in solving strategic and tactical
managerial tasks in integration of results into relevant docu-
ments, it is necessary to adhere to the principles of economic
valuation of natural capital (Fig. 2).
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The priority of national interests implies inclusion of geo-
political interests in pricing of resources intended for the
external and internal markets, or in cost estimates of invest-
ment projects and ecosystem services. Historicity means
revision of estimates in the changing conditions, for instance,
new patterns of utilization of resources, modified technolo-
gies, etc. The ecosystem approach implicates selection of the
highest priority way of using natural resources with integrated
benefit accounting, i.e. not only benefits from the traditional
economic relations of the productive functions of nature, but
also the entire range of ecosystem services. Consistency of
the results should be observable in regional and international
assessments, in accounts and estimates at all levels of man-
agement, from continuous monitoring at the local and regional
scale to the changes in natural capital at the national scale.
The balance is achieved based on social, environmental and
economic constraints [11].

As noted earlier, the economic valuation of natural
resources and ecosystem services must meet a certain range
of challenges. The critical challenge is inclusion of natural
capital in the national wealth [12]. Becoming an economic
asset and bringing certain benefits, raw natural resources and
ecosystem services, while transforming into the natural capi-
tal, have a significant impact on the size of national wealth of a
country in the modern world.

Natural capital and national wealth in the SNA

Currently, a new technique proposed by the World Bank
specialists for valuation of national wealth (NW) in accor-
dance with the expanded model approved by the United
Nations (UN) has provoked the great interest. This technique
assumes the inclusion of natural resources and ecosystem
services in NW as the accumulated natural capital along with
traditional (produced) and co-called human capital. The cost
estimate and account of natural resources as a component
of NW in economic practice is directly related to the system
of national accounts (SNA). Given the certain aggregation of
the SNA accounts, it is proposed to use the satellite system
of environmental and economic accounting (SEEA-2012)
for the natural capital accounting in SNA 2008 [13]. In this
regard, the experience of countries where the valuation of
natural capital has been conducted for several years was
utilized. The use of the SNA implies cost estimate of natural
resources at market values. Lacking such valuation experi-
ence, Russian statistics has some difficulties in accounting
for certain natural capital components, in particular, some
ecosystem services. However, due to the increasing limited-
ness of ecosystem services rendered to human beings by
nature, their value may be not less but higher than the value
of raw materials, which means that their economic valuation
as the national wealth is also necessary for society similarly
to valuation of the raw material potential. It is difficult to use
the market values in the Russian Federation, though posi-
tive valuation experience of some countries [14] can be in
national accounting in Russia. The cost estimates of mineral
raw materials and non-cultivated biological resources as a
component of the national wealth were implemented by Ros-
stat by the time-revenue method using the methodology of
the RF Ministry of Natural Resources (Table 1).

According to official statistics, natural capital makes about
14% in the total value of the country’s national wealth. At the
same time, the lion’s share (90.9%) in this value is abiotic
resources (minerals), or the so-called non-renewable natural

Table 1. Size natural capital in the national wealth of the
Russian Federation in 2017, billion rubles*

The national wealth of Russia 426 469
The natural resources (total), including 60,764
Minerals 55,238
Biological resources, including 5,526
Forest and 5,525.4
Animals 0.6
*By data from Rosstat [15].

capital. Renewable or biotic resources are represented only
by forest resources assessed as productive wood and by
game animals. Other ecosystem services are unevaluated at
the national scale. However, a number of works held under
the auspices of the United Nations, European Community,
other official intergovernmental and private commercial and
non-profit organizations, such as the World Bank and WWF,
as well as national-level researches on individual regions and
ecosystems allow a conclusion that the natural component of
the national wealth is extremely underestimated.

The analysis of these works enables, in the first approxi-
mation, redistribution of the national natural capital in terms of
increment in the renewable part by not less than 15%, which
changes the ratio of 90 to 10% (Rosstat) to 75 to 25% (the
World Bank) [16]. The total value of the RF NW also increases
due to the economic evaluation of some environmental and
cultural ecosystem services rendered by solely Russian for-
est ecosystems by not less than 20% as against the Ross-
tat’s value. What are these figures based on? As noted earlier,
inclusion of natural capital in the national wealth in the modern
world is predetermined by the very process of development of
society and its institutions, as well as by the features of eco-
nomic relations prevailing in society.

All that nature can offer to a human being, sooner or later,
either permanently or for a specified time can convert from
an absolute gift, given the excess or lack of demand or due to
quantitative and qualitative reduction, to a limited economic
resource, which under efficient management and constant
account, will be able to make a profit and even increase (in
the case of ability to renew in the short term), or reduce down
to critical limits and vanish in case of ineffective regulation
of consumption. The latter directly relates to forests, which
is Russia’s natural capital component that is huge (at least
physically) and has even greater potential both as an asset
capable to increase the size of national wealth and as a flow
of ecosystem services that affects the amount of annual mon-
etary income.

Forest is the only ecosystem capable of providing almost
all services or so-called human benefits: productive, regula-
tory and cultural. Countries with high levels of production and
even higher levels of consumption, which realized the need
for such assessments well ahead the rest of the world, have
started to work on economic valuation of ecosystem services
and on embedding the value of natural capital in the SNA, and
have already achieved certain results. In the Russian Fed-
eration, accounting for natural capital in the national wealth
is at the early stage of development. At the same time, the
existing experience of other countries [14, 17] will hopefully
allow us to run this way at minimum loss of time and materials.
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Table 2. Physical and monetary values of natural capital
in the UK (2000, 2007 and 2015)*

Table 3. Dynamics of absorption capacity (by CO2) of UK
ecosystems from 2010 to 2015*

The Netherlands, Denmark, Canada, Australia and a number
of other countries can be considered pioneers of account-
ing policies in the field of natural capital. However, the most
developed system of environmental accounts is the UK econ-
omy. Despite the differences in the scale of natural resources
owned by Russia’s society, the experience of the country with
mature accounting policy is interesting from the standpoint of
its possible use in the national accounting system. The meth-
odology of the UK on this issue is presented on the website of
the Office for National Statistics and assumes maximum ori-
entation to the provisions of the SNA-2008 and SEEA-2012,
subject to possible amendment of the accounting policy pro-
cedures with regard to priority of national account features
and the need to account for certain services in accordance
with economic development trends. The country’s natural
capital accounts contain physical (non-monetary) and mone-
tary values of ecosystem services provided by natural assets.
The information on the physical and monetary valuations per

2000 2007 2015 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Services | Annual | Assets | Annual | Assets | Annual | Assets h¢i|lion tonds co. | 254 | 25.2 | 23.8 | 255 | 26.1 | 255
flow | (stock)| flow | (stock)| flow [ (stock) orremoved -,

* Compiled by the authors based on data from Office for
Supply 24.5 d";‘t’a 22.7 |318.77| 7.84 |351.75 National Statistics UK.
Timber, Mm3 9.8 11.2 13.7
Billion GBP 0.1 3.58 | 0.16 | 2.87 | 0.23 6.3 Table 4. Forest ecosystems in the value of natural assets
Minerals, Mt 303 206 229 secured by UK ecosystems for 2015 (billion GBP)*
Billion GBP 0.2 0.56 | 0.09 | 3.86 | 0.35 | 10.42 Al F t Percentage of forest
Oil and gas, Services ecosystems ecos?y/rsesams ecosystems in all
Mt of oil 241 151 84.7 ecosystems, %
equivalent Timber 6.3 6.3 100
BilionGBP | 19.7 | N° | 19.1 |162.04| 1.16 |138.27 Carbon 105 43 41

data sequestration
Renewable Pollution
energy, Mt of | 0.85 1.6 5.6 absorption 33 25 76
oil equivalent Cultural 301 13 3
Billion GBP = = = = 2.8 35.85 Total 445 .3 87.3 20
Other * Compiled by the authors based on data from Office for
(agriculture, |4 5 146577| 3.33 | 150 | 3.3 |160.95| |National Statistics UK.
water intake),
billion GBP
Regulative - .16 |124.24| 2.6 |137.69| p,pe 5. Forest ecosystem services in terms of NC per
Carbon capita in some countries in 2014, USD*
sequestration
22.6 24.8 25.5

(removed e — Natural Timber | Other forest’ niﬁcjisr‘r?t?;r
CO,, Mt) y Capital | Production services ver timber
Billon GBP - - | 1.33 [ 90.68 | 1.55 |104.85 : overimbe
e m——— Australia 180,192 1,626 50,190 30.2
contaminants, 1.5 1.45 Great Britain | 7,592 72 403 5.6
Mt Canada 52,438 919 7,000 7.6
Billion GBP - - 1.83 | 33.56 1.05 | 32.84 Norway 103,184 889 4,160 4.7
Cultural - 5.9 |300.76 Russia 46,921 910 1,587 1.7
Recreation USA 216,186 626 6,158 10
in natural 4.3 * Compiled by the authors (according) to [18].
habitat,
million people
Billion GBP - - - - 5.9 |300.76
* Compiled by the authors based on data from Office for National annual flows and per values of monetary assets with identifi-
Statistics UK. cation of production (supply), regulation and culture services

is given in Table 2.

The Office for National Statistics UK offers data on individ-
ual components of natural capital since 1997. Data for 2000,
2007 and 2015 were selected as reference points for the anal-
ysis in order to track the dynamics of changes and the appear-
ance of individual elements of natural capital as accounting
units. The point of interest in the presented data is not only the
absolute values of indicators, but the fact of their existence,
the ratio of the physical dynamics and monetary values, as well
as the structure of services. The analysis of the structure of
annual flows and of the size of stock in monetary terms in 2015
is reflective of the prevalence non-productive (regulatory and
especially cultural) services.

The data in Table 3 show the increase in the value of car-
bon sequestration services mainly due to the changes in the
price.

Integrating the data from (Table 4) in the analysis makes
it obvious that in UK, despite the modest size of the physical
stock, forest ecosystems are able to provide at least 20% of
the ecosystem services in the country’s natural capital.
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Table 6. Natural capital value generated by forest
ecosystems in coal mining district of the Kemerovo

Region*
Annual value Total value,
Services (stock), million (asset), billion
rubles rubles
Production 62.1 2.1
Regulatory 171,602.5 5,720
Cultural-aesthetic 13,536.7 451
Total (forest ecosystems) 185,201.3 6,173.4
Total (NC of the region) 226,720 855185
*Compiled by the authors (according) to [22].

The wood products of forest ecosystem services per
capita amounted to GBP 98 (UK population was estimated as
64.8 million in 2015) and non-wood products per capita was
GBP 1.259, which is 10 times higher. For additional analytical
information, we present calculations for some other countries
(Table 5).

The excess cost of non-wood forest products, including
carbon storage and air purification services, varies from 5 to
30 times around the world! This figure in the Russian Federa-
tion is merely 1.7 times. The notes to the World Bank report on
the analysis of the Russian Federation national wealth implies
that, first, the cultural services are disregarded from NC of
Russia (while these services in the structure of the UK NC
are comparable with the cost of the total natural capital of the
country) and, secondly, CO, absorbability of the Russian for-
ests, according to experts of the World Bank, is clearly below
the absorbability of forests in Britain and many other coun-
tries. It should be noted that the issue of the absorption capac-
ity of forest ecosystems, as the ecosystem service of carbon
sequestration from the atmosphere, is highly debatable both
in the world and in the Russian scientific community.

Without going into particulars, according to calcula-
tions by both Russian and foreign researches using various
methods, the amount of carbon absorbed by Russian for-
ests ranges from 210 to 690 million tons per year [19]. The
peak values were obtained by an international team of sci-
entists [20]. However, some authors believe that the national
reports on the inventory of the Federal Hydrometeorologi-
cal Service, the carbon balance is underestimated by 350
million tons per year, while the service of CO, uptake by
UK forests solely (in the amount under 25 million tons per
year) allowed the national wealth of the country in 2014 to
be increased up to GBP 43 billion [21]. Improvement of the
carbon uptake assessment procedures is a necessary condi-
tion for the economic valuation of regulative ecosystem ser-
vices in the future. However, event at the minimum estimates
of CO, intake and carbon prices, the value of NC in Russia
will increase significantly given the service is included in the
national accounts of national wealth. The same figures are
presented by the World Bank specialists [16].

One of the first fundamental case-studies on natural capital
valuation in the national practice is the research implemented
in a region of Russia by the Cadastre Institute [22]. The eco-
nomic valuation of cultural ecosystem services is performed
using the method of subjective estimate. The productive eco-
system services are valuated using the methods of market
estimate and, partly, subjective estimate (Table 6).

These calculations allow arriving to a conclusion on
the similar trend in the ratios of forest and non-forest eco-
systems, as well as the role of non-wood forest products in
terms of regulatory services. Nearly 80% of the annual value
of natural capital comes from forest land. The cost of regu-
latory and cultural services generated by forest ecosystems
is several times higher than the total cost of production and
abiotic services in the region. Considering percentage of
these services in the value of natural capital in the UK and in
other countries with a high value of NC per capita, the devel-
opment of the valuation procedure in the Russian Federation
can contribute to a significant increase in the NC value in the
foreseeable future.

Conclusion

Evaluation of national wealth is one of the economic prob-
lems of higher concern in the world. Researches from various
countries under the auspices of the UN, EU, nongovernmental
environmental organizations and foundations combine their
efforts to shape the socio-environmental oriented view of eco-
nomic sustainable development among politicians and society
[23]. The Russian Federation, with its natural resources meet-
ing requirements of both the national and global economies,
is no less in need of an effective mechanism for integrated
environmental and economic accounting. The experience of
other countries, combined with the development of a national
institutional framework for the effective environmental man-
agement as well as methods for economic valuation of natural
capital, not only in terms of natural resources but also ecosys-
tem services, will enable an objective assessment of the coun-
try’s national wealth. Evaluation of environmental services,
such as carbon sequestration and air purification, cultural and
aesthetic services in monetary terms, and constant monitoring
of cost changes in the size and quality of these services, will
make it possible to trace effectiveness of the country’s eco-
nomic policy in the field of natural capital management.
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