System of
Environmental-Economic
Accounting 2012

Central Framework

@ & @oe

European Food and International Organisation for The World Bank
Commission Agriculture Monetary Economic Co-operation
Organization Fund and Development
of the
United Nations




System of Environmental-
Economic Accounting 2012—
Central Framework

=
-

United Nations
New York, 2014



Copyright © 2014

United Nations
European Union
Food and Agriculture Organization of the United Nations
International Monetary Fund
Organisation for Economic Co-operation and Development

The World Bank

All rights reserved worldwide

United Nations

Document symbol: ST/ESA/STAT/Ser.F/109
Sales No.: E.12.XVIIL.12
ISBN: 987-92-1-161563-0
elSBN: 978-92-1-055926-3

European Union

Catalogue No.: KS-01-14-120-EN-C
ISBN: 978-92-79-35797-8

Catalogue No.: KS-01-14-120-EN-N
ISBN: 978-92-79-35791-6



Foreword

Comparable and reliable data supporting coherent analytical and policy frameworks are
essential elements to inform debates and guide policy related to the interrelationships between
the economy and the environment.

The System of Environmental-Economic Accounting 2012— Central Framework
(SEEA Central Framework) is a statistical framework consisting of a comprehensive set of
tables and accounts, which guides the compilation of consistent and comparable statistics
and indicators for policymaking, analysis and research. It has been produced and is released
under the auspices of the United Nations, the European Commission, the Food and Agricul-
ture Organization of the United Nations, the Organisation for Economic Co-operation and
Development, the International Monetary Fund and the World Bank Group. The SEEA-Cen-
tral Framework reflects the evolving needs of its users, new developments in environmental-
economic accounting and advances in methodological research.

Agenda 21, adopted at the 1992 United Nations Conference on Environment and
Development held in Rio de Janeiro, Brazil, called for the establishment of a “programme to
develop national systems of integrated environmental and economic accounting in all coun-
tries”. More recently, the outcome document of the United Nations Conference on Sustain-
able Development (Rio+20) held also in Rio de Janeiro, in 2012, reconfirmed that “integrated
social, economic and environmental data and information ... are important to decision-
making processes.”

In response to the policy demands from the World Commission on Environment and
Development—or Brundtland Commission—(1983-1987) and, subsequently, Agenda 21
(1992), the 1993 Handbook of National Accounting: Integrated Environmental and Eco-
nomic Accounting (SEEA 1993) was developed. Further development of the statistical frame-
work, based on practical experience in implementing the SEEA 1993, was published in the
Handbook of National Accounting: Intergrated Environmental and Economic Accounting
2003 (SEEA-2003). In view of the continued need for environmental and environmental-
economic information, the United Nations Statistical Commission established the Commit-
tee of Experts on Environmental-Economic Accounting in 2005, composed of representatives
from national statistical offices and international agencies with the mandate to revise the
SEEA-2003 and the objective of establishing a statistical standard for official statistics. The
Bureau of the Committee of Experts on Environmental-Economic Accounting, consisting
of representatives elected among its members and acting under delegated authority from
the Committee of Experts, managed and coordinated the revision of the SEEA. National
statistical offices from countries throughout the world, as well as international organizations,
made valuable contributions. Expert groups carried out research on the issues being reviewed.
During the update work, the recommendations and the updated text were posted on the
website of the United Nations Statistics Division for worldwide comment, thereby achieving
full transparency in the process.
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At its forty-third session, the Statistical Commission adopted the SEEA-Central
Framework as the initial international statistical standard for environmental-economic
accounting, to be implemented in a flexible and modular approach. We encourage all coun-
tries to compile their environmental-economic accounts on the basis of the SEEA-Central
Framework, to report statistics derived from it and to continue to work together to address
the remaining challenges in this domain to provide an even more comprehensive set of
environmental-economic accounts.
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Preface by the Secretary-General
of the United Nations

The System of Environmental-Economic Accounting 2012— Central Framework is a
multipurpose conceptual framework for understanding the interactions between the envi-
ronment and the economy. By providing internationally agreed concepts and definitions on
environmental-economic accounting, it is an invaluable tool for compiling integrated statis-
tics, deriving coherent and comparable indicators and measuring progress towards sustainable
development goals.

The United Nations Statistical Commission adopted the System of Environmental-
Economic Accounting 2012— Central Framework as an international statistical standard at
its forty-third session in 2012. Its implementation in developing and developed countries
is timely given the importance placed on integrated information for evidence-based policy-
making in the outcome document of the Rio+20 United Nations Conference on Sustainable
Development. I commend this work to all countries working to compile environmental-
economic accounts to support their pursuit of sustainable development.

A Mo Pran—

BAN KI-MOON
Secretary—General






Preface

A. Introduction

1. The System of Environmental-Economic Accounting 2012—SEEA Central
Framework (SEEA Central Framework), which was adopted as an international standard by
the United Nations Statistical Commission at its forty-third session in March 2012" is the
first international statistical standard for environmental-economic accounting. The SEEA
Central Framework is a multipurpose conceptual framework for understanding the interac-
tions between the economy and the environment, and for describing stocks and changes
in stocks of environmental assets. It puts statistics on the environment and its relationship
to the economy at the core of official statistics. This version of the SEEA is an outcome
of much path-breaking work on extending and refining concepts for the measurement of
the interaction between the economy and the environment. Some important measurement
challenges remain and are included in the research agenda in annex 2. Regular compilation
of environmental-economic accounts in countries as part of a programme of official statis-
tics will foster international statistical comparability, provide policy-relevant information at
national, regional and international levels, improve the quality of the resulting statistics and

ensure a better understanding of the measurement concepts.

2. The SEEA Central Framework builds on previous versions of the SEEA, namely, the
1993 Handbook of National Accounting: Integrated Environmental and Economic Accounting
(SEEA 1993) and the Handbook of National Accounting: Integrated Environmental and Eco-
nomic Accounting 2003 (SEEA-2003). The SEEA 1993 emerged from ongoing discussions on
assessing and measuring the concept of sustainable development. This topic received increased
attention following the release of the report of the World Commission on the Environment
and Development in 1987 and the adoption of Agenda 21 by the United Nations Conference
on Environment and Development, held in Rio de Janeiro from 3 to 14 June 19922 the SEEA
1993 was issued as a work in progress, in recognition of the fact that conceptual discussion
and the testing of methodologies needed to continue.

3. On the basis of the gains in practical experience in implementation achieved by coun-
tries and other methodological advances, the revised SEEA-2003 took a considerable step
towards harmonizing concepts and definitions. However, in many cases, the methodologies
remained a compilation of options and best practices. Recognizing the increasing importance
of integrated information on the relationship between the economy and the environment,
and the continued technical advancements in the field, the United Nations Statistical Com-

1 See Official Records of the Economic and Social Council, 2012, Supplement No. 4 (E/2012/24),
chap. I.B decision 43/105, para. (c).

2 Report of the United Nations Conference on Environment and Development, Rio de Janeiro, 3-14 June
1992, vol. I, Resolutions Adopted by the Conference (United Nations publication, Sales No. E.93.1.8

and corrigendum), resolution 1, annex 11.

vii
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mission agreed at its thirty-eighth session in 2007 to initiate a second revision process, with
the aim of elevating the SEEA Central Framework to an international statistical standard.?

4. The SEEA Central Framework is based on agreed concepts, definitions, classifications
and accounting rules. As an accounting system, it enables the organization of information
into tables and accounts in an integrated and conceptually coherent manner. This informa-
tion can be used to create coherent indicators to be used to inform decision-making and to
generate accounts and aggregates for a wide range of purposes.

5. The SEEA provides information related to a broad spectrum of environmental and
economic issues including, in particular, the assessment of trends in the use and availability
of natural resources, the extent of emissions and discharges to the environment resulting
from economic activity, and the amount of economic activity undertaken for environmental
purposes.

6. While the SEEA Central Framework provides guidance on the valuation of renewable
and non-renewable natural resources and land within the System of National Accounts (SNA)
asset boundary, it does not include guidance on valuation methods on these assets and related
flows that go beyond values already included in the SNA. Full valuation of assets and flows
related to natural resources and land beyond the valuation included in the SNA remains an
outstanding issue. Addressing this issue in future revisions of the SEEA may provide further
guidance in answering key questions such as the impact of environmental regulations on
economic growth, productivity, inflation and jobs.

7. Given its multidisciplinary scope, the SEEA Central Framework was designed to be
coherent with and complementary to other international standards, recommendations and
classifications such as the System of National Accounts 2008, the Balance of Payments and
International Investment Position, the International Standard Industrial Classification of All
Economic Activities (ISIC), the Central Product Classification (CPC) and the Framework for
the Development of Environment Statistics.

8. The SEEA Central Framework is complemented by two other publications, namely
SEEA Experimental Ecosystem Accounting and SEEA Applications and Extensions. While
SEEA Experimental Ecosystem Accounting is not a statistical standard, it provides a consist-
ent and coherent synthesis of current knowledge regarding an accounting approach to the
measurement of ecosystems within a model that complements the SEEA Central Frame-
work. The SEEA Applications and Extensions presents various monitoring and analytical
approaches which could be adopted using SEEA data sets and describes ways in which the
SEEA can be used to inform policy analysis. I, too, is not a statistical standard.

9. It is also planned that the SEEA Central Framework will be supported by related pub-
lications which further elaborate the conceptual framework of the SEEA for specific resources
or specific sectors, including, for example, the SEEA-Water and the SEEA-Energy. These
specific publications may also be supported by international recommendations that provide
guidance on data items, data sources and methods for developing the basic statistics that can
be used, among other things, to populate the accounting tables. These guidance documents
include International Recommendations for Water Statistics and International Recommendations
Jfor Energy Statistics (forthcoming).

10. It is expected that the SEEA Central Framework, like other international statistical
standards, will be implemented incrementally, taking into account national statistical office
resources and requirements. To support this, the SEEA Central Framework accommodates

3 See Official Records of the Economic and Social Council, 2007, Supplement No. 4 (E/2007/24), chap.
LB, decision 38/107.
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a flexible and modular approach to implementation within national statistical systems which
can be aligned with the particular policy context, data availability and statistical capacity
of countries. At the same time, much of the benefit of the SEEA stems from its ability to
compare and contrast relevant information from a range of countries. In this context, the
adoption of the SEEA Central Framework for specific modules is encouraged, particularly
with regard to environmental issues that are multinational or global in nature.

11.  The SEEA Central Framework was prepared under the auspices of the United Nations
Committee of Experts on Environmental-Economic Accounting (UNCEEA), as mandated
by the United Nations Statistical Commission at its thirty-eighth session in 2007. The Com-
mittee of Experts is composed of senior representatives from national statistical offices and
international organizations. It is chaired by a representative of one of the country members of
the Committee. The United Nations Statistics Division serves as the Committee secretariat.
Regular oversight of the project on the revision of the SEEA Central Framework was provided
by the Bureau of the Committee.

12.  The development of the technical input to the revision process was led by members
of the London Group on Environmental Accounting, who outlined the key issues for the
revision (which were subsequently endorsed by the Committee of Experts), drafted and dis-
cussed issue papers, and prepared outcome papers on the key revision-related issues. The
recommendations provided in the outcome papers were subject to global consultation and
the final recommendations were presented to the Statistical Commission at its forty-second
session in 2011.

13. A SEEA Editorial Board was established in June 2010 to provide technical advice to
the editor who had drafted the text. Initial draft chapters of the SEEA Central Framework
were the subject of global consultation through 2011 and a final global consultation on the
whole document was conducted in late 2011. Draft versions of the chapters were also pre-
sented to the Committee of Experts at it sixth meeting in June 2011. The extensive consulta-
tion on issue and outcome papers, draft recommendations, draft chapters and the complete
document ensured that there were sufficient opportunities for comment from a wide range
of stakeholders and led to an improvement in the overall quality of the document.

B. New features and changes from the SEEA-2003

General coverage and style

14.  Fourssignificant changes to coverage and style were made in the SEEA Central Frame-
work. First, in various places through SEEA-2003, in particular in chapters 9, 10 and 11, there
was extensive discussion on environmental degradation and associated measurement issues,
including on various approaches to the valuation of environmental degradation. Accounting
for degradation and other measurement topics associated with ecosystems are not covered
in the SEEA Central Framework. The relevant material is discussed in SEEA Experimental
Ecosystem Accounting,.

15.  Second, the SEEA-2003 contained numerous country-based examples for different
accounting areas. Such examples have not been included in the SEEA Central Framework.
However, in most cases, the accounts described are supported by numerical examples for
illustrative purposes and there is a searchable archive of country examples and related material
on the SEEA website.

16.  'Third, in several places the SEEA-2003 incorporated a number of options for account-
ing treatments of specific issues. The process for preparing the revised text ensured discussion
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of and decisions on these options. Consequently, the SEEA Central Framework presents no
options concerning accounting treatments.

17. Fourth, since the release of SEEA-2003, there has been a revision of the System of
National Accounts (SNA). The relevant technical content and national accounting language
used in the SEEA-2003 was based on the 1993 SNA while the SEEA Central Framework is
based on the 2008 SNA. Readers are referred to annex 3 of the 2008 SNA, entitled “Changes
from the 1993 System of National Accounts”, for more information on these changes.

Changes relating to physical flows

18.  There have been changes in the terms used to describe physical flows from the environ-
ment to the economy. In the SEEA-2003, these flows were referred to as natural resources and
ecosystem inputs. In the SEEA Central Framework, all of these flows fall under the heading
of natural inputs. In turn, natural inputs are divided into natural resource inputs, inputs
of energy from renewable sources, and other natural inputs (including inputs from soil and
inputs from air).

19. There is now a clearer delineation of the boundary of physical flows with respect to
the production boundary of the SNA. In particular, () all cultivated biological resources are
considered to be within the production boundary, (4) all flows to controlled landfill sites are
treated as flows within the economy, and (¢) there is a consistent treatment of so-called natural
resource residuals (referred to in the SEEA-2003 as “hidden” or “indirect” flows).

20.  In addition, flows relating to the inputs of energy from renewable sources are explic-
itly recognized in the SEEA Central Framework, and a definition of solid waste has been
provided.

21.  In presentational terms, the design of the physical supply and use tables (PSUT) has
been based on an expansion of the monetary supply and use tables used in the SNA through
the addition of columns and rows specifically for flows between the economy and the environ-
ment. The same design approach has been used in all specific physical supply and use tables,
such as those for flows of water and energy.

Changes relating to environmental activities and related transactions

22.  The most significant change in this part of the SEEA entails the recognition of only
two economic activities, namely, environmental protection and resource management as “envi-
ronmental” activities. Recognition of environmental activities is restricted to those economic
activities whose primary purpose is to reduce or eliminate pressures on the environment, or
to make more efficient use of natural resources. Other economic activities considered to be
environmental in the SEEA-2003, such as natural resource use and minimization of natural
hazards, are no longer considered environmental activities, although information on these
types of economic activities and their relationship to the environment may well be of interest.

23.  An interim listing of classes relevant to the measurement of resource management
activities and expenditure has been provided. In the SEEA-2003, only classes pertaining to
environmental protection were described.

24.  Reference to the net cost of environmental protection, which was the final extension
of the environmental protection expenditure accounts (EPEA) presented in the SEEA-2003,
has been removed in the SEEA Central Framework.

25. A description of the environmental goods and services sector (EGSS) in the SEEA
Central Framework extends the discussion of the “environment industry” contained in the
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SEEA-2003. The relationship between statistics on the environmental goods and services
sector and those on the environmental protection expenditure accounts is described more
rigorously.

26.  The SEEA Central Framework has taken on the updated research and discussion in
the 2008 SNA in the areas of decommissioning costs associated with fixed assets (including
both terminal and remedial costs), treatment of tradable emission permits, and recording of
expenditure on research and development.

Changes relating to the measurement of environmental assets

27.  'Thestructure and detail of the discussion on the measurement of environmental assets
in the SEEA Central Framework, compared with the SEEA-2003, have been streamlined
in a number of areas. Of significance is the introduction of a definition of environmental
assets, although it is noted that the definition is aligned in broad terms with the description
of environmental assets in the SEEA-2003.

28.  'The description of environmental assets in the SEEA-2003 covered both natural
resources and ecosystems and accepted the fact that, in the measurement of these different
assets, there might be overlaps. In the SEEA Central Framework, the coverage of environ-
mental assets is similar; however, a distinction has been made between an approach to the
measurement of environmental assets that is based on the measurement of individual natural
resources, cultivated biological resources, and land, and one based on to the measurement of
ecosystems. These are seen as complementary approaches in the SEEA Central Framework.

29. The SEEA Central Framework includes all natural resources, cultivated biological
resources and land within a country of reference (including resources within a country’s
exclusive economic zone); hence, coverage of environmental assets either in terms of indi-
vidual environmental assets, as well as coverage in terms of terrestrial and most aquatic
ecosystems are both relatively common.

30. However, while the SEEA-2003 also included marine ecosystems and atmospheric
systems within its scope of environmental assets, the SEEA Central Framework does not
include oceans and the atmosphere as part of environmental assets, since their stocks are too
large to be meaningful for analytical purposes. Thus, while some aquatic resources on the
high seas are included as part of individual environmental assets (e.g., fish stocks attribut-
able to countries on the basis of international agreements on access rights), the overall scope
of the asset boundary in the SEEA Central Framework is narrower than that presented in
the SEEA-2003. SEEA Experimental Ecosystem Accounting describes the measurement of

ecosystems, including marine ecosystems and the atmosphere.

31.  Inthedescription of the standard asset account, the framework has been aligned more
closely to the 2008 SNA, with a standard asset account structure being applied for all types
of environmental assets in both physical and monetary terms. For each environmental asset,
the measurement boundaries are explicitly described.

32.  'The discussion on the application of the net present value approach to the valuation
of natural resources and the associated choice of discount rate has been developed. One con-
sequence of further work in this area has been a change in the decomposition of the change
in stock values over an accounting period. In the SEEA-2003, the various changes in stock
were valued using the unit resource rent as the price. In the SEEA Central Framework, the
price used is that of the resource “in the ground/in situ”. These two prices are related to each
other, but are in fact different and have different implications for the accounting of changes
in the values of environmental assets.

Xi



Xii

System of Environmental-Economic Accounting 2012—Central Framework

33.  The SEEA-2003 contained an extended examination of the accounting for non-
renewable resources, particularly mineral and energy resources, including a discussion on
the allocation of resource rent between depletion and a return to environmental assets and
between different economic units involved in extraction. A range of options was provided
to handle the various accounting issues. The SEEA Central Framework has determined the
treatment in each of the relevant areas and has concluded that:

(@) 'The resource rent should be split between depletion and a return to environmental
assets;

(6) 'The costs of mineral exploration should be deducted in the determination of the
resource rent;

(¢©) 'The economic value of mineral and energy resources should be allocated between
the extractor and the legal owner;

(d) Additions to the stock of natural resources (for example, through discoveries)
should be recorded as other changes in the volume of assets rather than as a
consequence of a production process;

(e Depletion should be recorded as a deduction from income in the production
accounts, generation of income accounts, allocation of primary income accounts
and distribution of income accounts, in a manner similar to that in which the
deduction for consumption of fixed capital is made in the SNA.

34.  Animportant extension is the incorporation of discussions on the depletion of natural
biological resources such as timber resources and aquatic resources, with particular mention
of the use of biological models. The fact that depletion is both a physical and a monetary
concept, and that without physical depletion of a natural resource there can be no monetary
depletion, is clarified.

35.  With regard to the measurement of some specific natural resources, the following
changes are noted:

(@) For mineral and energy resources, the relative likelihood of recovery of the
resources is now determined by using the United Nations Framework Classifica-
tion for Fossil Energy and Mineral Reserves and Resources (UNFC-2009) rather
than by following the logic inherent in the McKelvey box described in the SEEA-
2003. Consequently, terms such as “proven resources”, “probable resources” and
“possible resources” are no longer used;

(b) Forland, interim classifications for both land use and land cover have been devel-

oped;

() For soil resources, a basic introduction to accounting for soil resources within
the structure of the asset accounts of the Central Framework has been included.
(Very little on accounting for soil resources was included in the SEEA-2003.)

C. Future developments: the research agenda

36.  'The SEEA Central Framework, the first comprehensive international environmental
accounting standard, is based on over 20 years of development of environmental accounting.
Progressively, through the continued accumulation of experience in the implementation of
the Central Framework, it is expected that text related to clarifications, interpretations and
changes will be issued by the United Nations Committee of Experts on Environmental-Eco-
nomic Accounting, as custodian of the Framework. At some point in time, these incremental
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updates, along with new developments in environmental accounting and new needs of envi-
ronmental policy, may warrant a more comprehensive review and revision of the international
standard to ensure its overall coherence and consistency.

37.  Alarge number of research issues were resolved during the preparation of the SEEA
Central Framework and the recommended treatments are described. Evidently, the pre-
sent version is based on the best practices and techniques available. In some cases, however,
research was still under way while the Central Framework was being drafted, which suggests
that as the result of ongoing research, some decisions may need to be revisited before the next
update of the Framework.

38.  The Committee of Experts identified a few specific areas of ongoing research at the
conclusion of the revision process. A short description of each is presented in annex 2 of the
present publication.

39.  The Committee of Experts will be responsible for advancing the research on these
issues (and any others of importance that emerge) and will rely on assistance from the coun-
tries and international organizations responsible for environmental accounting around the
world.

xiii
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Chapter |

Introduction to the SEEA Central
Framework

1.1 What is the System of Environmental-Economic
Accounting Central Framework?

1.1 The System of Environmental-Economic Accounting 2012—Central Framework
(SEEA Central Framework) is a multipurpose conceptual framework that describes the inter-
actions between the economy and the environment, and the stocks and changes in stocks of
environmental assets.

1.2 Using a wide range of information, the SEEA Central Framework, through its struc-
ture, enables source data to be compared and contrasted and allows for the development of
aggregates, indicators and trends across a broad spectrum of environmental and economic
issues. Particular examples include the assessment of trends in the use and availability of natural
resources, the extent of emissions and discharges to the environment resulting from economic
activity, and the amount of economic activity undertaken for environmental purposes.

1.3 At the heart of the SEEA Central Framework is a systems approach to the organization
of environmental and economic information which covers, as completely as possible, the stocks
and flows that are relevant to the analysis of environmental and economic issues. In apply-
ing this approach, the SEEA Central Framework utilizes the accounting concepts, structures,
rules and principles of the System of National Accounts. In practice, environmental-economic
accounting includes the compilation of physical supply and use tables, functional accounts (such
as environmental protection expenditure accounts) and asset accounts for natural resources.

1.4 The integration of information concerning the economy and the environment requires
an interdisciplinary approach. The SEEA Central Framework brings together, in a single
measurement system, information on water, minerals, energy, timber, fish, soil, land and
ecosystems, pollution and waste, production, consumption and accumulation. To each of
these areas are assigned specific and detailed measurement approaches that are integrated in
the SEEA Central Framework so as to provide a comprehensive view.

1.5 The concepts and definitions that constitute the SEEA Central Framework are
designed to be applicable across all countries, regardless of their level of economic and statis-
tical development, their economic structure, or the composition of their environment.

1.6 The SEEA Central Framework also provides a foundation for the development of
related topic- and theme-specific statistical publications. There has already been substantial
work on the topics of water, energy and fisheries.

1.7 'The SEEA Central Framework is complemented by two publications: SEEA Experi-
mental Ecosystem Accounting, and SEEA Applications and Extensions. Their content is
outlined later in the present section.
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Historical background of the SEEA Central Framework

1.8 The 1987 report of the Brundtland Commission, entitled Our Common Future (World
Commission on Environment and Development, 1987), made clear the links between eco-
nomic and social development and environmental capacity. In 1992, Agenda 21, one of the
outcome documents of the United Nations Conference on Environment and Development
(United Nations, 1993) recommended that countries implement environmental-economic
accounts at the earliest date.

1.9 In response, the United Nations Statistical Division published the Handbook of
National Accounting: Integrated Environmental and Economic Accounting (United Nations,
1993), commonly referred to as the SEEA. This handbook was issued as an “interim” ver-
sion of work in progress, since the discussion of relevant concepts and methods had not been
concluded.

1.10  Pursuant to the publication of the SEEA handbook, several developing and devel-
oped countries started to experiment with the compilation of SEEA-based data. The London
Group on Environmental Accounting was created in 1993 under the auspices of the United
Nations Statistical Commission to provide a forum where practitioners could share their
experiences on developing and implementing environmental-economic accounts. Increased
discussion on concepts and methods of environmental-economic accounting, accompanied
with country experiences, led to an increasing convergence of concepts and methods for vari-
ous modules of the SEEA.

1.11  The publication entitled Handbook of National Accounting: Integrated Environ-
mental and Economic Accounting—An Operational Manual (United Nations, 2000), was
published by the United Nations Statistical Division and the United Nations Environment
Programme (UNEP) based on material prepared by the Nairobi Group (formed in 1995 as a
group of experts from national and international agencies and non-governmental organiza-
tions). This publication, which reflected the ongoing discussion that followed the publication
of the SEEA in 1993, provided step-by-step guidance on the implementation of the more
practical modules of the SEEA and elaborated the uses of integrated environmental and
economic accounting in policymaking,

1.12  In parallel with this work, international agencies in cooperation with the London
Group worked on a revision of the 1993 SEEA. The revision process was carried out through
a series of expert meetings and was built upon a wide consultation process. The updated
Handbook of National Accounting: Integrated Environmental and Economic Accounting 2003
(SEEA-2003) produced by the United Nations, the European Commission, the International
Monetary Fund, the Organization for Economic Cooperation and Development and the
World Bank in 2003, represented a considerable step forward in terms of breadth of material
and harmonization of concepts, definitions and methods in environmental and economic
accounting.

1.13  However, the SEEA-2003 presented both a number of different methodological
options and a range of country examples showing varying country practices. Because of this,
the SEEA-2003 was never formally adopted as an international statistical standard and the
SEEA was not recognized as a statistical system in its own right. Nonetheless, in general,
the SEEA-2003 has provided a well-accepted and robust framework for the compilation of
environmental and economic accounts—one that has been used by many countries around

the world.

1.14  Recognizing the ever increasing importance of information on the environment and
the need to place this information in an economic context understood by central policymak-
ers, the Statistical Commission agreed at its thirty-eighth session, held in 2007, to start a
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second revision process, with the aim of adopting the SEEA as an international statistical
standard for environmental-economic accounting within five years.

1.15  'This process was managed under the auspices of the newly formed United Nations
Committee of Experts in Environmental-Economic Accounting (UNCEEA). It was recog-
nized that the content of the SEEA-2003 was substantially agreed in terms of both scope and
treatment and hence the focus of the revision was to remain largely on those specific areas of
the SEEA-2003 in which the level of understanding and agreement needed to be increased
and agreed treatments determined. The London Group was given carriage of the 21 issues
identified for the revision of the SEEA. The newly formed Oslo Group on Energy Statistics
was also involved in the discussion of issues pertaining to energy. The SEEA Central Frame-
work represents the major outcome of the process.

Publications related to the SEEA Central Framework

1.16  During the revision process, it became clear that there remained certain aspects of the
SEEA-2003, in particular concerning the measurement of degradation and its valuation, on
which it was unlikely that agreement could be achieved. Consequently, the Statistical Com-
mission determined that the revision of the SEEA should first proceed with the development
of a Central Framework covering those issues on which there had been general international
agreement, and then proceed with the development of material covering those issues on which
agreement was not likely to be reached within the timeframes available and on which ongoing
research and discussion would be required.

1.17  'The second area of work became focused on accounting for the environment from the
perspective of ecosystems and the outcomes are presented in SEEA Experimental Ecosystem
Accounting. This publication describes the measurement of the flow of services to humanity
provided by ecosystems, and the measurement of ecosystem condition in terms of the capacity
of ecosystems to provide services. While SEEA Experimental Ecosystem Accounting is not
a statistical standard, it provides a consistent and coherent synthesis of current knowledge
regarding an accounting approach to the measurement of ecosystems within a model that
complements the SEEA Central Framework. SEEA Experimental Ecosystem Accounting
provides a basis for countries to advance research into ecosystem accounting using terms and
concepts that facilitate the comparison of statistics and the exchange of experiences.

1.18  SEEA Experimental Ecosystem Accounting describes the measurement of ecosystems
in physical terms, and the valuation of ecosystems in so far as it is consistent with market
valuation principles. It is to be noted that only those issues on which relatively broad direc-
tions have emerged are included. In accounting terms, many of the structures for ecosystem
accounting are drawn from the structures in the SEEA Central Framework and, in this
regard, the accounting conventions of the SEEA Central Framework are applied consistently.

1.19  Also during the revision process, a need emerged for material covering potential exten-
sions and applications of SEEA-based data sets which would fulfil the aim of promoting and
supporting the widespread adoption of the SEEA among official statisticians, researchers and
policymakers. To this end, SEEA Applications and Extensions was developed. SEEA Appli-
cations and Extensions presents various monitoring and analytical approaches that could be
adopted, and describes ways in which SEEA data can be used to inform policy analysis. It is
not a statistical standard.

1.20  Topics covered include resource efficiency and productivity indicators, decomposi-
tion analysis, analysis of net wealth and depletion, sustainable production and consumption,
input-output analysis and general equilibrium modelling, analysis using geospatially refer-
enced data, and extensions designed to link SEEA-based information to household data sets.
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Summaries of topics are included together with references to more detailed descriptions of
the techniques.

1.21  The SEEA Central Framework is also supported by publications that further elaborate
the conceptual framework of the SEEA for specific resources or activities. These include, for
example, the SEEA-Water and the SEEA-Energy. These publications may also be supported
by international recommendations that provide guidance on the data items, data sources, and
methods to develop the basic statistics that, among other things, can be used for populating
the accounting tables. These guidance documents include, for example, the International
Recommendations for Water Statistics (IRWS) and the International Recommendations for
Energy Statistics (IRES).

Policy relevance and uses of the SEEA Central Framework

1.22  The effect of human activity on the environment has emerged as one of the most
significant policy issues. On the one hand, there has been growing concern about the effect
of each country’s economic activity upon the local and global environment. On the other
hand, there has been increasing recognition that continuing economic growth and human
welfare are dependent upon the benefits obtained from the environment.

1.23  Questions have been asked regarding how environmental endowments are being used.
For example: Are resources being extracted too quickly with no prospect of replacement? Is
economic activity generating a level of pollution that exceeds the absorptive capacity of the
environment or affects human health and well-being? These types of conditions, should they
exist, could be a threat to current or future economic development. Such questions could lead
to the development of a variety of policy responses.

1.24  'The SEEA is a multipurpose system and is relevant in a number of ways for policy
development and evaluation as well as decision-making. First, the summary information
(provided in the form of aggregates and indicators) can be applied to issues and areas of
the environment that are the focus of decision makers. Second, the detailed information,
which covers some of the key drivers of change in the environment, can be used to provide
a richer understanding of the policy issues. Third, data contained in the SEEA can be used
in models and scenarios designed to assess the national and international economic and
environmental effects of different policy scenarios within a country, between countries and
at a global level.

1.25  The benefits of SEEA data to policy- and decision-making processes can be seen in
specific areas such as energy and water resource management; patterns of consumption and
production and their effect on the environment; and the so-called green economy and eco-
nomic activity related to adoption of environmental policies. The benefits are most broadly
captured in relation to policies concerning sustainable development—one of the most press-
ing policy issues for current and future generations.

1.2 Overview of the SEEA Central Framework

1.26  'The SEEA Central Framework comprises chapters II-VI of the present publication.
Chapter II, entitled “Accounting structure”, outlines in some depth the key components of
the SEEA Central Framework and the accounting approach that is employed. Using as its
basis the accounting approach of the SNA, it aims to explain clearly the types of accounts and
tables that are contained in the SEEA Central Framework and the basic principles of account-
ing for stocks and flows, the definition of economic units, and the principles of recording and
valuation.
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1.27  An important aspect of chapter II is that it highlights the integrated nature of the
SEEA Central Framework and the fact that all of the different components are encompassed
within a common accounting structure. The content of that chapter is also applicable to
publications related to the SEEA Central Framework such as SEEA Experimental Ecosystem
Accounting,

1.28  Chapter III, entitled “Physical flow accounts”, explains in detail the recording of
physical flows. The different physical flows—natural inputs, products and residuals—are
placed within the structure of a physical supply and use table; and from this starting point,
measurement of the physical flows can be expanded and reduced to enable focusing on a range
of different materials or on specific flows.

1.29  The second half of chapter III describes in detail the structure of physical supply and
use tables for energy (sect. 3.4), water (sect. 3.5) and various material flows, including tables
for air emissions, water emissions and solid waste (sect. 3.6).

1.30  Chapter IV, entitled “Environmental activity accounts and related flows”, focuses on
the identification of economic transactions within the SNA that may be considered environ-
mental. Of particular interest are those transactions that relate to environmental activities,
i.e., those economic activities whose primary purpose is to reduce or eliminate pressures on
the environment or to make more efficient use of natural resources. These types of transac-
tions are summarized in the environmental protection expenditure accounts (EPEA), and in
statistics on the environmental goods and services sector (EGSS).

1.31  Chapter IV also covers the topics of environmental taxes, environmental subsidies and
similar transfers, and a range of other payments and transactions related to the environment.
These transactions are all recorded in the SNA but are often not explicitly identified as related
to the environment.

1.32  Chapter V, entitled “Asset accounts”, focuses on the recording of stocks and flows
associated with environmental assets. The environmental assets covered in the SEEA Central
Framework comprise mineral and energy resources, land, soil resources, timber resources,
aquatic resources, other biological resources, and water resources. Asset accounting in general
terms, with a particular focus on the measurement of the depletion of natural resources and
the valuation of environmental assets, is discussed in sections 5.1-5.4.

1.33  Sections 5.5-5.11 of the chapter describe the measurement of stocks and flows for each
of the individual environmental assets. For each asset type, the measurement scope is defined
and the accounting in physical and monetary terms is described.

1.34  The four annexes to chapter V include a detailed explanation of the net present value
(NPV) approach to the valuation of environmental assets, and a discussion on discount rates,
which are an important component of the NPV formulation.

1.35  Chapter VI, entitled “Integrating and presenting the accounts”, highlights the inte-
grated nature of the SEEA Central Framework and links the detailed measurement guidelines
of chapters III-V with the presentation of information for users. A particular focus in chapter
VI is the explanation of combined presentations of physical and monetary data, including a
description of a range of examples of such presentations. The chapter also introduces the vari-
ous types of indicators that may be compiled from SEEA Central Framework—based data sets.

1.36  'The SEEA Central Framework includes various tables and accounts with a view to
providing an example of the types of accounts that might be compiled and helping explain
the conceptual relationships described in the text. The tables do not provide a template for
international reporting of environmental-economic accounting data, and their compilation
is not mandatory.
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1.37  The tables have been populated with illustrative data. Care has been taken to provide
plausible orders of magnitude for each of the topics in recognition of the fact that individual
countries can exhibit significant differences in terms of, for example, land size, population,
GDP per capita, economic structure, endowment of natural resources (e.g., timber, oil and
gas), etc. No data set was developed that was fully coherent across the different topics and
chapters. Consequently, using these illustrative data in an analytical way across topics and
chapters will not necessarily yield realistic results.

1.3 Key features of the SEEA Central Framework

1.3.1 Relationship of the SEEA Central Framework to the System of
National Accounts

1.38  The System of National Accounts (SNA) is a measurement framework that has been
evolving since the 1950s to embody the pre-eminent approach to the measurement of eco-
nomic activity, economic wealth and the general structure of the economy. The SEEA Cen-
tral Framework applies the accounting concepts, structures, rules and principles of the SNA
to environmental information. Consequently, the SEEA Central Framework allows for the
integration of environmental information (often measured in physical terms) with economic
information (often measured in monetary terms) in a single framework. The power of the
SEEA Central Framework comes from its capacity to present information in both physical
and monetary terms coherently.

1.39  Because it uses the same accounting conventions, the SEEA Central Framework is, in
general, consistent with the SNA. However, given the specific analytical focus of the SEEA
Central Framework on the environment and its linkages with the economy, as well as its
focus on the measurement of stocks and flows in physical and monetary terms, there are some
limited differences between the SEEA Central Framework and the SNA. These differences

are outlined below.

Physical flows and monetary flows

1.40  Core to the measurement of physical flows in the SEEA Central Framework are the
flows of natural inputs, products and residuals. The measurement boundary that is used to
distinguish between these flows is defined by the production boundary described in the SNA.
As a corollary, the definition of products aligns to the SNA definition of products as being
those goods and services created through a production process and having economic value.

1.41  Also, from a geographical perspective, the measurement boundary for physical and
monetary flows aligns to the economic territory of a country as defined in the SNA, and
economic activity is attributed based on the residence of economic units rather than on the
location of the economic units at the time of their production, consumption or accumulation.

142 The SEEA Central Framework approach to the recording of product flows diverges
in two ways from the SNA. First, depending on the analytical scope of the account being
compiled, all intra-enterprise flows, i.e., the production and use of goods and services on own
account within enterprises are recorded. In the SNA, the recording of these types of flows
is limited to the recording of the production of goods for own final use (e.g., own-account
capital formation) and intra-enterprise flows related to ancillary activities.

143 Thus, for example, the recording of the production of energy (e.g., through the incin-
eration of waste) and the abstraction of water by an establishment for own intermediate
consumption is recommended. Similarly, in the functional accounts of the SEEA Central
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Framework, it is recommended that all production of environmental goods and services be
recorded by an establishment (both for environmental protection and for resource man-
agement, depending on the scope of the account) for own intermediate consumption.

1.44 'The SEEA Central Framework also encourages the recording of own-account produc-
tion and final consumption by households, for example, in relation to the abstraction of water
or the production of energy. For such household own-account production, the production
boundary used is the same as that delineated in the SNA.

1.45 Inall cases of own-account and intra-establishment production recorded in the SEEA
Central Framework, the valuation of flows is consistent with the SNA valuation of own-
account and ancillary production.

1.46  Second, in situations where goods are sent to other countries for processing or repair,
or in respect of merchanting, the SEEA Central Framework recommends recording the actual
physical flows of goods in those cases where the ownership of those goods does not change
but remains with a resident of the originating country. No change to the monetary recording
of these flows is reccommended. This variation is particularly applicable in recording physical
flows associated with the processing of raw materials (e.g., oil refining), where the physical
flows may be largely invariant with respect to the nature of the contractual relationships that
are the focus of the recording of monetary flows in the SNA and the Balance of Payments
Manual.

Stocks and flows of assets

1.47  In monetary terms, the asset boundaries of the SEEA Central Framework and the
SNA are the same. Thus, only those assets—including natural resources and land—that have
an economic value following the valuation principles of the SNA are included in the SEEA
Central Framework.

1.48  In physical terms, the asset boundary of the SEEA Central Framework is broader and
includes all natural resources and areas of land of an economic territory that may provide
resources and space for use in economic activity. Thus, the scope in physical terms is not
limited to those assets with economic value. It is recommended that those environmental
assets that have no economic value be clearly distinguished.

1.49  'The SEEA Central Framework adopts slightly different terminology in relation to
environmental assets compared with the SNA. In the SNA, the term “natural resources” is
used to cover natural biological resources (e.g., timber and aquatic resources), mineral and
energy resources, water resources and land, whereas in the SEEA Central Framework, land is
separated from natural resources in recognition of its distinct role in the provision of space.
Further, in the SNA, land and soil resources are considered a single asset type. In the SEEA
Central Framework, two separate assets are recognized, again highlighting the role of land
in the provision of space. Soil resources are included as part of natural resources.

1.50  This treatment of land permits a clearer articulation of the use of environmental assets,
since the area of land does not generally change significantly over time (even if its use or cover
changes), whereas the capacity of soil resources, and all other natural resources, to deliver
benefits can diminish over time.

1.51  The valuation of environmental assets is a complex measurement task. The SEEA
Central Framework adopts the same market price valuation principles as the SNA. However,
since observable market prices are usually not available for environmental assets, the SEEA
Central Framework provides an extensive discussion of the techniques that may be applied
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in the valuation of these assets. This is particularly relevant with respect to the description of
the net present value approach to valuation and in the discussion of discount rates.

1.52  Both the SEEA Central Framework and the SNA recognize the change in the value
of natural resources that can be attributed to depletion. Depletion, in physical terms, is the
decrease in the quantity of the stock of a natural resource over an accounting period that is
due to the extraction of the natural resource by economic units occurring at a level greater
than that of regeneration (thus, the natural growth of biological resources such as timber and
fish is taken into account). Measures of depletion in physical terms can be valued to estimate
the cost of using up natural resources due to economic activity. In the SNA, the value of
depletion is shown in the other changes in the volume of assets account alongside flows such
as catastrophic losses and uncompensated seizures. Thus, it is not recognized as a cost against
the income earned by enterprises extracting natural resources.

1.53  In the SEEA Central Framework, the value of depletion is considered to be a cost
against income; hence, in the sequence of economic accounts, the definition of depletion-
adjusted balancing items and aggregates entail deducting depletion from the measures of value
added, income and saving. The depletion deduction is made in addition to the deduction
of consumption of fixed capital for the cost of using fixed assets, which is already deducted
from measures of value added, income and saving in the SNA. Depending on the arrange-
ments underpinning the ownership of specific natural resources, this differing treatment of
depletion in the SEEA Central Framework may require additional entries in the sequence of
economic accounts at an institutional sector level.

1.3.2 Combining information in physical and monetary terms

1.54  One of the most important features of the SEEA Central Framework is its capacity to
organize physical and monetary data that have common scope, definitions and classifications
into combined presentations. The structure of combined presentations depends on the topic
of measurement (e.g., water, energy, air emissions or forest products), the questions of interest,
and the availability of data. Nonetheless, there are certain common features and benefits:

*  First, combined presentations allow users to find in a single location relevant
information with statistical coherence and consistency already achieved through
the confrontation of the source data in the SEEA Central Framework.

*  Second, combined presentations promote a discussion between those familiar
with data organized within economic accounting structures and those conversant
with information organized with reference to specific physical flows.

*  'Third, combined presentations structure information in a manner that supports
the derivation of combined indicators, for example, decoupling indicators which
track the relationship between the use of resources and growth in production
and consumption.

*  Fourth, combined presentations provide an information base for the development
of models and for detailed analysis of interactions between the economy and the
environment.

1.3.3 Flexibility in implementation

1.55  The SEEA Central Framework is a system conceived as an integrated, internally con-
sistent series of accounts. At the same time, its design is such that it can be implemented
equally well in part or as a whole. Depending upon the specific environmental issues faced,
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a country may choose to implement only a selection of the accounts included in the SEEA
Central Framework. Even if a country desires eventually to implement the full system, it may
decide to focus its initial efforts on those accounts that are most relevant to current issues.

1.56  Resource-rich countries might develop asset accounts first as part of their overall
management of these natural endowments. Focusing on resource depletion in relation to
economic and environmental sustainability can provide a framework for policy development;
and asset accounts can also provide information regarding the way in which government
appropriates revenue from the extraction of natural resources.

1.57  Countries with high levels of material throughput might find it useful to build physi-
cal flow accounts for materials but, again, this may be done on a selective basis, for example,
by working first on accounts for specific materials.

1.58  Ifacountry imposes strict environmental standards, with significant cost to producers
and consumers, then environmental protection expenditure accounts may be an early priority.
Those countries where there is as yet little active environmental protection may prefer instead
to concentrate on the measurement of flows of residuals in order to determine the urgency of
environmental protection regulation.

1.59  These examples illustrate the flexibility in respect of implementation of the SEEA
Central Framework, which its structure is intended to permit. It is important to bear in
mind, however, that no matter which parts of the system are implemented, they should be
implemented in such a way as to be internally consistent and complementary.

1.60  While there is flexibility available in the implementation of the system, much of the
benefit of the SEEA Central Framework will be derived from its adoption as an international
statistical standard. Consequently, the ability to compare and contrast relevant information
from a range of countries represents a significant advantage, as supported by the widespread
adoption of the SEEA Central Framework for specific modules, particularly as this relates to
environmental issues that are multinational or global in nature.






Chapter I
Accounting structure

2.1 Introduction

2.1  'The System of Environmental-Economic Accounting (SEEA) Central Framework is
a multipurpose conceptual framework for describing the interaction between the economy
and the environment, and the stocks and changes in stocks of environmental assets. Utiliz-
ing a systems approach to organizing environmental and economic information, it covers, as
completely as possible, the stocks and flows that are relevant to the analysis of environmental
and economic issues.

2.2 Inapplying a systems approach, the SEEA Central Framework applies the account-
ing concepts, structures, rules and principles of the System of National Accounts (SNA).
Because the SEEA Central Framework uses the same accounting conventions and structures
as the SNA, it generally uses the same terminology and language as the national accounts
as well.

2.3 At the same time, the SEEA Central Framework represents a melding of many dis-
ciplines (e.g., economics, statistics, energy, hydrology, forestry, fisheries and environmental
science), each with its own concepts and structures. Thus, while the underlying structure is
the same as that used in the national accounts, the SEEA Central Framework aims to inte-
grate perspectives from other disciplines and, where relevant, provide an improved body of
information for environmental-economic analysis.

2.4 'The present chapter provides an overview of the accounting structure of the SEEA
Central Framework and its rules and principles of recording. This overview places the vari-
ous aspects of the economy and the environment in a measurement context. Using the broad
description contained in section 2.2, section 2.3 presents the accounting structure which
encompasses supply and use tables, asset accounts, the sequence of economic accounts, and
functional accounts. Section 2.4 introduces one of the key outputs: combined presentations
of physical and monetary data.

2.5  Section 2.5 introduces the measurement of stocks and flows in physical and monetary
terms; section 2.6 describes the relevant economic units; and section 2.7 presents a range of
specific accounting rules and principles which form the basis of recording and compilation.

2.2 Overview of the SEEA Central Framework

2.6 The Central Framework covers measurement in three main areas: (2) the physical
flows of materials and energy within the economy and between the economy and the environ-
ment; (b) the stocks of environmental assets and changes in these stocks; and (¢) economic
activity and transactions related to the environment. Measurement in these areas is translated
into a series of accounts and tables, as described in section 2.3.

11
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2.7  Central to measurement in these areas are definitions of the economy and the envi-
ronment. Measurement boundaries are defined with a view to ensuring that information can
be organized in a consistent way over time, across countries and between different areas of
analysis.

2.8  Broadly, the economy functions through the production and import of goods and
services which, in turn, are consumed by enterprises, households or government; exported to
the rest of the world; or accumulated to be consumed or used in the future. Accumulation
in this context includes the storage of materials for use in the future and the acquisition of
machines and other types of produced assets which are used on an ongoing basis.

2.9  For measurement purposes, the economy is represented by both stocks and flows.
The measurement of flows centres on the economic activities of production, consumption
and accumulation. With regard to these, it is the measurement boundary for production (the
production boundary) that is the most significant, since all goods and services (products)
that are regarded as being produced are effectively considered to be “inside” the economy.
Flows between the economy and the environment are determined by whether they cross the
production boundary.

2.10  Stocks of economic assets provide inputs to production processes and are a source of
wealth for economic units, including households. While many economic assets are produced
from economic activity (e.g., buildings and machines), many are non-produced (e.g., land,
mineral resources and water resources). Both produced and non-produced assets provide
inputs to the production of goods and services.

2.11  The economic value and quantity of stocks of assets (e.g., buildings, natural resources
and bank deposits) change over time. These changes are reflected in flows, and are recorded
either as transactions (such as the acquisition of buildings and land) or as other flows. Many
flows relating to non-produced assets (e.g., discoveries of mineral resources, and losses of
timber resources due to fire) are considered to be flows outside the production boundary, since
the assets themselves are not the output from production processes undertaken by economic
units (enterprises, households and government).

2.12  Environmental stocks and flows are considered holistically. From a stock perspective,
the environment includes all living and non-living components that constitute the biophysical
environment, including all types of natural resources and the ecosystems within which they
are located. From the perspective of environmental flows, the environment is the source of
all natural inputs to the economy, including natural resource inputs (minerals, timber, fish,
water, etc.) and other natural inputs absorbed by the economy, for example, energy from solar
and wind sources and the air used in combustion processes.

2.13  The remainder of the present section provides additional descriptions of the measure-
ment of the economy and the environment in the Central Framework.

The measurement of physical flows

2.14 A key focus of measurement is the use of physical units to record flows of materials
and energy that enter and leave the economy and flows of materials and energy within the
economy itself. These measures are called physical flows. In broad terms, the flows from the
environment to the economy are recorded as natural inputs (e.g, flows of minerals, timber,
fish and water)." Flows within the economy are recorded as product flows (including additions
to the stock of fixed assets) and flows from the economy to the environment are recorded as

1 It is noted that many residuals, for example, solid waste collected in controlled landfill sites also
remain within the economy.
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residuals (e.g., solid waste, air emissions and return flows of water). This broad characteriza-
tion is presented in figure 2.1.

2.15  Physical flows are recorded in physical supply and use tables. These tables are exten-
sions of the monetary supply and use tables used for the recording of flows of products in
monetary terms in the SNA. Section 2.5 and chapter 3 provide detailed descriptions of the
measurement of physical flows.

Figure 2.1
Physical flows of natural inputs, products and residuals
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The measurement of environmental assets

2.16  The use of natural inputs by the economy is linked to changes in the stock of envi-
ronmental assets that generate those inputs. Asset accounts for environmental assets in both
physical and monetary terms are an important feature of the SEEA.

2.17  Environmental assets are the naturally occurring living and non-living components
of the Earth, together constituting the biophysical environment, which may provide ben-
efits to humanity. Although they are naturally occurring, many environmental assets are
transformed to varying degrees by economic activities. In the SEEA, environmental assets
are considered from two perspectives. In the Central Framework, the focus is on individual
components of the environment that provide materials and space to all economic activi-
ties. Examples include mineral and energy resources, timber resources, water resources and

land.

2.18  This focus reflects the material benefits from the direct use of environmental assets as
natural inputs for the economy by enterprises and households. However, this focus does not
consider the non-material benefits from the indirect use of environmental assets (e.g., benefits
from ecosystem services such as water purification, storage of carbon and flood mitigation).

2.19  The coverage of individual assets does not extend to the individual elements that are
embodied in the various natural and biological resources referred to above. For example, the
various soil nutrients are not explicitly considered individual assets.

2.20 A complete description of the measurement of environmental assets in terms of the
various individual environmental assets is presented in chapter V.

13
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2.21 'The second perspective on environmental assets, which is described in SEEA Experi-
mental Ecosystem Accounting, encompasses the same environmental assets but focuses on
the interactions between individual environmental assets within ecosystems, and on the
broad set of material and non-material benefits that accrue to the economy and other human
activity from flows of ecosystem services. Ecosystems are a dynamic complex of plant, ani-
mal and microorganism communities and their non-living environment interacting as a
Sfunctional unit.” Examples are terrestrial ecosystems (e.g., forests and wetlands) and marine
ecosystems. Often, there are interactions between different ecosystems at local and global
levels.

2.22  For a given ecosystem or group of ecosystems, ecosystem accounting considers the
capacity of living components within their non-living environment to work together to gener-
ate flows known as ecosystem services. Ecosystem services are the contributions of ecosystems
to benefits used in economic and other human activity. Ecosystem services, which are sup-
plied in many ways and vary from ecosystem to ecosystem, may be divided into three groups:
(@) provisioning services (such as the provision of timber from forests); (4) regulating services
(provided, for example, by forests when they act as a sink for carbon); and (¢) cultural services
(such as the enjoyment provided to visitors to a national park).? Generally, provisioning ser-
vices are related to the material benefits of environmental assets, whereas the other types of
ecosystem services are related to the non-material benefits of environmental assets.

2.23  Degradation of ecosystems by economic and other human activity may mean that
they are not able to generate the same range, quantity or quality of ecosystem services on an
ongoing basis. A focus on ecosystems that includes both material and non-material benefits
of environmental assets provides a basis for analysing the extent to which economic activity
may reduce an ecosystem’s capacity to generate ecosystem services.

The measurement of economic activity related to the environment

2.24 In addition to measuring stocks of environmental assets and flows between the envi-
ronment and the economy, the Central Framework records flows associated with economic
activities related to the environment. Examples of economic activity related to the environ-
ment include expenditures on environmental protection and resource management, and the
production of environmental goods and services, such as devices to reduce air pollution.
Using the measurement framework of the SNA, economic activity undertaken for environ-
mental purposes can be separately identified and presented in what are known as functional
accounts (such as environmental protection expenditure accounts).

2.25 'The Central Framework provides a more complete view of the environmental aspects
of the economy by considering environmental transactions such as taxes, subsidies, grants and
rent. These transactions are recorded in the sequence of economic accounts and in functional
accounts (such as environmental protection expenditure accounts).

2 United Nations (2001), Treaty Series, vol. 1760, No. 30619, Convention on Biological Diversity,
article 2, Use of Terms. Available from http://treaties.un.org/doc/publication/UNTS/Volume%20
1760/1760.pdf.

3 See, for example, Millennium Ecosystem Assessment (2003).
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2.3 Main accounts and tables of the SEEA Central
Framework

2.3.1 Introduction

2.26 'The Central Framework organizes and integrates the information on the various
stocks and flows of the economy and the environment in a series of tables and accounts. The
Central Framework comprises the following types of tables and accounts: () supply and use
tables in physical and monetary terms showing flows of natural inputs, products and residu-
als; (b) asset accounts for individual environmental assets in physical and monetary terms
showing the stock of environmental assets at the beginning and the end of each account-
ing period and the changes in the stock; (¢) a sequence of economic accounts highlighting
depletion-adjusted economic aggregates; and () functional accounts recording transactions
and other information about economic activities undertaken for environmental purposes.
The analysis of these data can also be extended by linking the tables and accounts to relevant
employment, demographic and social information.

2.27  'Thestrength of the Central Framework stems from its consistent application of defini-
tions and classifications for stocks, flows and economic units across different types of envi-
ronmental assets and different environmental dimensions (e.g., across water and energy).
Additional strength is derived from the consistent application of these various definitions
and classifications in physical and monetary terms, as well as from their consistency with the
same definition and classifications used in the SNA and economic statistics.

2.28 Implementation does not require compilation of every table and account for all environ-
mental assets or environmental themes. Instead it can be modular, taking into account those
aspects of the country’s environment that are most important. At the same time, the ambition
should be to fully account for the environmental-economic structure of a country and to provide
information on issues of global concern using a common measurement framework.

2.29 'The present section introduces the different tables that are part of the Central Frame-
work and demonstrates the nature of the integration between them. The explanation is styl-
ized, as the reality is more complex, but the basic logic and intent of the approach examined
in this section apply throughout the Central Framework.

2.3.2 Supply and use tables
Monetary supply and use tables

2.30 Monetary supply and use tables record all flows of products in an economy between
different economic units in monetary terms. They are compiled to describe the structure of
an economy and the level of economic activity. Many of the flows of products recorded in
monetary terms relate to the use of natural inputs from the environment (e.g., the manufac-
ture of wood products) or to activities and expenditures associated with the environment (e.g.,
environmental protection expenditure). Highlighting the relevant flows in monetary terms
and developing finer breakdowns, as required for analysis of specific topics, is therefore an
important part of the Central Framework.

2.31  'The recording of the products that flow within the economy entails the same pro-
cess as that for the recording of these flows in the SNA. Products are “supplied” within the
economy when they are:

(@) Produced by industries in the national economy (a flow known as output);

(6) Brought in from the rest of the world (a flow known as imports).

15
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2.32  All products that are supplied must be recorded as being “used”. Use can occur in a
number of ways, i.c., the products can be:

(@) Used by other industries to make different products (a flow known as intermedi-
ate consumption);

(6) Consumed by households (a flow known as household final consumption expend-
iture);

(0 Consumed by governments (a flow known as government final consumption
expenditure);

(4) Sold to the rest of the world (a flow known as exports);

4

() Held as inventories for later use;* or

(f) Used as assets (e.g., machines) over a longer period of time to produce other prod-
ucts (these longer-term uses are flows known as gross fixed capital formation).

2.33  Asshown in table 2.1, these flows are classified by type of product in the rows and by
type of economic unit (enterprises, households, government) and the rest of the world in the
columns. Enterprises are classified to industries on the basis of their principal activity. The
exception in the naming of the columns is “Accumulation”. Accumulation flows are recorded
separately for the following reason: while they concern supply in the current accounting period,
they are not used in the current period and instead accumulate for future use or sale by eco-
nomic units and the rest of the world—in the form either of inventories or of fixed assets.

2.34 'The monetary supply and use table is divided into two parts: the supply table and the
use table. Overall, the total supply of each product must equal the total use of each product.
This equality between the total supply and total use of each product is known as the supply
and use identity, a fundamental identity in both the monetary supply and use tables and in
the physical supply and use tables.

2.35 The row of the supply table shows that for each product total supply is equal to output
plus imports. The row for the use table shows that total use is equal to intermediate con-
sumption plus household final consumption expenditure plus government final consumption
expenditure plus gross capital formation® plus exports.

Table 2.1
Basic form of a monetary supply and use table

Rest of the
Industries Households  Government Accumulation world Total
Supply table
Products Output Imports Total supply
Use table
Products Intermediate  Household final Government  Gross capital ~ Exports Total use

consumption  consumption  final consump- formation
expenditure  tionexpendi-  (including
ture changes in

inventories)

Value added

Note: Dark grey cells are null by definition.

4 When products are withdrawn from inventories in subsequent accounting periods, they are effectively
resupplied to the economy at that time. By accounting convention, the change in inventories (addi-
tions to inventories less withdrawals) during an accounting period is recorded as a use of products.

5 Gross capital formation is equal to gross fixed capital formation plus changes in inventories.
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2.36  One feature of monetary supply and use tables is that key economic aggregates can
be derived using the various components. In particular, the aggregate value added by indus-
try can be calculated as the difference between an industry’s output and its intermediate con-
sumption. This aggregate forms the starting point for the sequence of accounts described in
section 2.3.4.

2.37  Full details on the definitions of the different variables covered in the monetary supply
and use tables are described in chapter 14 of the 2008 SNA.

Physical supply and use tables (PSUT)

2.38 Physical flows are recorded by compiling supply and use tables in physical units of
measurement. These tables, which are commonly known as physical supply and use tables
(PSUT), are used to assess how an economy supplies and uses energy, water and materials, as
well as to examine changes in production and consumption patterns over time. In combina-
tion with data from monetary supply and use tables, changes in productivity and intensity in
the use of natural inputs and the release of residuals can be examined.

2.39  The PSUT structure is based on the monetary supply and use tables described above
with extensions to incorporate a column for the environment, and rows for natural inputs
and residuals. Table 2.2 sets out these extensions.

Table 2.2
Basic form of a physical supply and use table

Rest of the
Industries Households Accumulation world Environment Total
Supply table
Natural Flows from Total supply
inputs the environ- of natural
ment inputs
Products Output Imports Total supply
of products
Residuals Residuals Residuals Residuals Total supply
generatedby  generated from scrap- of residuals
industry by final ping and
household demolition
consumption  of produced
assets
Use table
Natural Extraction Total use
inputs of natural of natural
inputs inputs
Products Intermediate  Household Gross capital Exports Total use of
consumption  final formation products
consumption
Residuals Collec- Accumula- Residual Total use of
tion and tion of waste flows direct residuals
treatment in controlled to environ-
of waste landfill sites ment
and other
residuals

Note: Darkgrey cells are null by definition. Blank cells may contain relevant flows, which are explained in detail in chapter Il

2.40  The column for government is removed in the formation of the PSUT because, in physi-
cal terms, government activity is completely recorded within the first column, industries; that
is, the intermediate consumption associated with activities undertaken by government units is
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incorporated in the estimates of these flows for the relevant industry, for example, as part of
public administration, or water collection and supply. In the monetary supply and use table, the
column for government final consumption expenditure reflects the acquisition by government
of its own output which is a acquisition of services rather than a purchase of physical goods.

241  'The column for households in the PSUT relates solely to the consumption activity
of households. Many households also undertake a range of activity for own consumption,
including the collection of water and fuelwood, and the generation of hot water through the
use of solar energy. While this activity is often regarded as direct household consumption
from the environment, in the SEEA, all products that are consumed must first be recorded
as being produced. Hence, all of this production activity and the associated flows of natural
inputs and products should be recorded in the first column, industries. The consumption
activity of households recorded in the PSUT extends to the generation of solid waste and
other residuals as a consequence of consumption.

2.42  While the broad structure and underlying principles of PSUT are the same regard-
less of whether the PSUT is measuring flows of energy, water or materials, for each of these
subsystems of physical flows different rows and columns may be used.

2.43  Table 2.2 provides only an introduction to PSUT. There are a range of additions to
and refinements of this basic PSUT required to cover all relevant flows of natural inputs,
products and residuals. These are explained in detail in chapter II1.

2.44 Within the PSUT, the supply and use identity that applies in monetary terms also
applies in physical terms. Thus, for each product measured in physical terms (e.g., cubic
metres of timber), the quantity of output and imports (total supply of products) must equal
the quantity of intermediate consumption, household final consumption, gross capital forma-
tion and exports (total use of products). The equality between supply and use also applies to
the total supply and use of natural inputs and the total supply and use of residuals.

2.45 In addition to the supply and use identity, the PSUT incorporates an additional
identity concerning flows between the environment and the economy. This second identity,
known as the input-output identity, requires that the total flows into the economy, or an
enterprise or household, over an accounting period, either are returned to the environment
or accumulate in the economy. For example, flows of energy into an enterprise in the form of
electricity and petroleum products must be released to the environment after the energy has
been used (as losses of residual heat); stored (as inventories for future use); or incorporated
into non-energy products (e.g., petroleum products used to manufacture plastics).

2.46  Both the supply and use identity and the input-output identity are an integral part of
the Central Framework. They are based on the law of the conservation of mass and energy
which states that the mass and energy of a closed system will remain constant. The implica-
tion for accounting is that, in theory, mass and energy flows must balance across natural
inputs, products and residuals.

2.47  Further details on the compilation of PSUT are presented in chapter I11, including the
presentation of specific PSUT for energy, water and various material flows (including flows of
emissions and solid waste). However, unlike monetary flows which are measured in currency
units, physical flows are generally measured in different units depending on the material.
Thus, while it is conceptually possible to compile a complete PSUT for all material flows in
an economy using a single measurement unit (e.g., tonnes), it is not the usual practice.

Classifications for supply and use tables

248 In the compilation of supply and use tables in both physical and monetary terms,
an important factor is the use of consistent classifications for the main economic units and
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products. Industries are consistently classified using the International Standard Industrial
Classification of All Economic Activities (ISIC), products are classified using the Central
Product Classification (CPC), and the determination of whether particular economic units
are within a particular national economy is based on the concept of residence (explained
further in sect. 2.6). The ISIC and the CPC are used not only in supply and use tables but
also in other accounts and tables to classify industries and products. Other classifications,
such as the Standard International Energy Product Classification (SIEC), may also be used
in specific situations.

2.3.3 Asset accounts

2.49  'The intent of asset accounts is to record the opening and closing stock of environ-
mental assets and the different types of changes in the stock over an accounting period. One
purpose of accounting for environmental assets is to assess whether current patterns of eco-
nomic activity are depleting and degrading the available environmental assets. Information
from asset accounts can be used to assist in the management of environmental assets; and
valuations of natural resources and land can be combined with valuations of produced and
financial assets to provide broader estimates of national wealth.

250  An asset account is structured as shown in table 2.3. It starts with the opening stock
of environmental assets and ends with the closing stock of environmental assets. In physical
terms, the changes between the beginning and the end of the accounting period are recorded
as either additions to the stock or reductions in the stock and, wherever possible, the nature
of the addition or reduction is recorded. In monetary terms, the same entries are made but
an additional entry is included for the purpose of recording the revaluation of the stock
of environmental assets. This entry accounts for the changes in the value of assets over an
accounting period that are due to movements in the price of the assets.

Table 2.3
Basic form of an asset account

Opening stock of environmental assets
Additions to stock
Growth in stock
Discoveries of new stock
Upward reappraisals
Reclassifications
Total additions of stock
Reductions of stock
Extractions
Normal loss of stock
Catastrophic losses
Downward reappraisals
Reclassifications

Total reductions in stock
Revaluation of the stock?

Closing stock of environmental assets

2 Only applicable for asset accounts in monetary terms.

251 'There are many and varied reasons for changes in the quantity and value of a stock of
environmental assets over an accounting period. Many of these changes are due to interac-
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tions between the economy and the environment in the context, for example, of the extraction
of minerals or the planting of timber resources. Other changes in environmental assets are
caused by natural phenomena, for example, losses of water from reservoirs due to evaporation
or catastrophic losses of timber resources due to forest fires.

252 Some changes between the opening and closing stock are more accounting-related in
nature and comprise those due to improved measurement (reappraisals) and those involving
the categorization of the asset (reclassifications). The reassessment of the size and quality of
mineral resources is an example of a reappraisal and the entries required to record changes in
land use between agriculture and built-up areas reflect reclassifications.

253 Generally, asset accounts are compiled for individual types of environmental assets. In
monetary terms, there may be interest in aggregating the values of all environmental assets at
the beginning and the end of the accounting period. Such aggregations can be presented in
balance sheets, and through their combination with the value of other assets (e.g., produced
assets and financial assets) and liabilities, an overall measure of the net wealth of an economy
can be obtained.

2.54  'The capacity to account for and analyse the state of and changes in environmental
assets is a fundamental component of the Central Framework. There are, however, many
conceptual and practical measurement challenges, often unique to particular environmental
assets. These measurement issues are discussed in detail in chapter V.

The connections between supply and use tables and asset accounts

2.55  'The different tables are compiled for different purposes and highlight different aspects
of the relationship between the economy and the environment. At the same time, there are
close links between the supply and use tables and the asset accounts as shown in table 2.4.
These connections highlight the fact that the Central Framework is an integrated system.

2.56  The upper left-hand cells of table 2.4 encompass the supply and use of products meas-
ured in monetary terms. The cells below encompass the supply and use of natural inputs,
products and residuals in physical terms. In both cases, the set of economic units are the same
(i.e., enterprises represented in industries, households, government and the rest of the world).
Thus, it can be seen that the supply and use of products is recorded in the Central Framework
in both monetary and physical terms.

2.57 'The major change in table 2.4 from a supply and use perspective, is that the flows
recorded in the accumulation and environment columns of the supply and use tables have
been reworked into an asset account framework. This is shown in the two right-hand col-
umns. The distinction between produced assets and environmental assets highlights the
difference in the recording of these flows in the supply and use tables, in particular the fact
that the extraction of natural resources is recorded not in the monetary supply and use tables
but in the PSUT as a flow of natural inputs.

2.58 'The opening and closing stocks for a given period appear at the top and bottom of
the table, respectively. Some of the changes in the stocks are also recorded in the supply and
use tables. For example, gross capital formation and natural inputs are included in both the
asset accounts and the supply and use tables. Some changes in stocks are not recorded in the
supply and use tables and these are grouped together in the cell labelled “Other changes in
volume of assets”. Examples of these changes include discoveries of mineral resources, losses
of assets following catastrophic natural events and changes in the values of assets due to price
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Table 2.4
Connections between supply and use tables and asset accounts

Asset accounts

(Physical and monetary terms)

Industries Households Government Restoftheworld Producedassets Environmentalassets

Opening stock

Monetary Product-supply Output Imports
supply and . .
. Product-use Intermed|§te Household fmal Government. final Exports Gross capital
consumption consumption consumption
expenditures expenditures
Physical Natural inputs- Extracted natural
supply and supply resources
use table
Natural inputs-use Inputs of natural
resources
Product- supply Output Imports
Product-use Intermediate Household final Exports Gross capital
consumption consumption formation
Residuals-supply Residuals Residuals Residuals Residuals from
generated by generated by received from  scrapping and dem-
industry household final therestofthe  olition of produced
consumption world assets; emissions
from controlled
landfills
Residuals-use Collection and Residuals sent Accumulation of Residuals flowing to
treatment of waste to the rest of waste in controlled the environment?
and other residuals the world landfills

Other changes in volume of assets (e.g.,
natural growth, discoveries, catastrophic
losses)

Revaluations

Closing stock

Note: Dark grey cells are null by definition. Blank cells may contain relevant flows, which are articulated in detail in chap. Ill.

2 While these residual flows (e.g., air emissions) are not flows of environmental assets, they may affect the capacity of environmental assets to deliver benefits. The chang-
ing capacity of environmental assets may also be reflected in other changes in the volume of assets.

changes (revaluations). It is noted that some environmental assets may be restored through
human activities (e.g., restoration of water bodies as aquatic habitats).

2.59  Special mention must be made of the final row concerning the use of residuals. Strictly
speaking, neither the accumulation of waste in controlled landfills nor the flows of residuals to
the environment are recorded in asset accounts for individual environmental assets. However,
more broadly, the accumulation of waste in the economy does represent an increase in a stock,
and flows of residuals to the environment may well affect the capacity of environmental assets
to deliver benefits.

2.3.4 The sequence of economic accounts

2.60 In monetary terms, supply and use tables and asset accounts record much of the
information of interest in the assessment of the interactions between the economy and the
environment. However, there are a range of other transactions and flows that are of interest,
such as payments of rent for the extraction of natural resources, payments of environmental
taxes, and payments of environmental subsidies and grants from government units to other
economic units to support environmental protection activity.
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2.61  These flows are recorded in the sequence of economic accounts, which is compiled
only in monetary terms because these accounts include transactions that do not have a direct
underlying physical base, for example, interest payments. The sequence of economic accounts
in the SEEA follows the broad structure of the sequence of accounts in the SNA.

2.62 A particular feature of the sequence of accounts is the presentation of balancing items.
Typically, there is not a balance between relevant inflows and outflows. Thus, balancing items
are introduced. These are measures of economic performance in their own right but also
link the sequence of accounts together. Key balancing items include value added, operating
surplus, saving and net lending/borrowing. Economy wide aggregates, such as gross domestic
product (GDP) and gross national income (GNI), can also be constructed from balancing
items.

2.63 Of particular importance is the derivation of depletion-adjusted balancing items
and aggregates within the sequence of economic accounts. Depletion-adjusted measures go
beyond the balancing items and aggregates measured in “net” terms in the SNA (i.e., after the
deduction of consumption of fixed capital) and further deduct the cost of using up natural
resources (i.e., depletion). The main balancing items and aggregates within the sequence of
economic accounts are shown in broad terms in table 2.5.

2.64 The sequence of economic accounts starts in the production account that is formed
using the entries of output and intermediate consumption from the monetary supply and use
table. In the production account, the balancing item is value added (output less intermediate
consumption). At an economy-wide level, the main related aggregate from the production
account is GDP. Consumption of fixed capital and depletion are deducted from gross value
added and GDP to form measures of depletion-adjusted net value added and depletion-
adjusted net domestic product.

Table 2.5
Basic SEEA sequence of economic accounts

Production account (elaborated in supply and use tables)
Main entries Output, intermediate consumption, consumption of fixed capital, depletion

Balancing items/aggregates  Gross value added, gross domestic product, depletion-adjusted net value added,
depletion-adjusted net domestic product

Distribution and use of income accounts

Main entries Compensation of employees, taxes, subsidies, interest, rent, final consumption
expenditure, consumption of fixed capital, depletion

Balancing items/aggregates  Depletion-adjusted net operating surplus, depletion-adjusted net national income,
depletion-adjusted net saving
Capital account
Main entries Acquisitions and disposals of produced and non-produced assets
Balancing item/aggregate Net lending/borrowing
Financial account
Main entries Transactions in financial assets and liabilities

Balancing item/aggregate Net lending/borrowing

2.65 'Thesequence continues in the distribution and use of income accounts. These accounts
contain information on the manner in which value added, i.e., the income directly obtained
from production, is allocated to economic units, as either compensation of employees or gross
operating surplus, and on flows of other income and related payments such as flows of taxes,
subsidies, interest and rent for the use of land or other environmental assets. A total amount
of disposable income (all income received less all income paid) is available for final consump-
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tion expenditure. The balancing items for the income accounts are operating surplus (value
added less compensation of employees and taxes less subsidies) and saving (disposable income
less final consumption expenditure).

2.66  Asin the production account, depletion can be deducted from the balancing items of
net operating surplus and net saving. The key aggregates from these accounts in gross terms
are gross national income (GNI) and gross national saving, both of which can be adjusted
for depletion and consumption of fixed capital to form depletion-adjusted measures.

2.67 The next account to be considered is the capital account, which records how saving is
used to acquire assets, including produced assets and environmental assets. Thus, it includes
the acquisition and disposal of environmental assets, in particular transactions in land and
cultivated biological resources such as plantations and livestock. If the expenditure on assets
is less than the amount of saving, then an economy will have resources available to lend to
the rest of the world. If the expenditure on assets is more than the amount of saving, then an
economy will need to borrow from the rest of the world. The balancing item for the capital
account is therefore known as net lending/borrowing,.

2.68 The sequence of accounts is completed in the financial account which records the
transactions involved in lending and borrowing. The financial account shows all transactions
in financial assets and liabilities (e.g., deposits, loans, shares and equities). The balance of these
transactions is net lending/borrowing, the same as the capital-account balancing item.

2.69  The sequence of accounts can be complemented by balance sheets that record the
values of all assets and liabilities at the beginning and end of an accounting period. The bal-
ancing item for a balance sheet is net worth, representing the total value of all assets less the
value of all liabilities.

2.70 A more detailed description of the sequence of accounts and the derivation of deple-
tion-adjusted measures is presented in chapter VI. The definition and measurement of deple-
tion is discussed in chapter V.

2.3.5 Functional accounts

2.71  While monetary supply and use tables can be used to organize and present certain
types of transactions of particular relevance to the environment, identifying these transac-
tions within supply and use tables usually requires additional disaggregation because the
conventional industry and product classifications do not necessarily highlight environmental
activities or products.

2.72  'The first step in the approach taken is to define the activities, goods and services
that have an environmental purpose (i.e., that have, as their primary purpose, to reduce or
eliminate pressures on the environment or to make more efficient use of natural resources). In
the second step, relevant information in scope of the monetary supply and use table and the
sequence of economic accounts is reorganized to enable clear identification of the transactions
associated with the environmental activities and environmental goods and services.

2.73  'The highlighting of environmental activities and products enables information to be
presented on the economic response to environmental issues. Particular flows of interest are
the output of environmental goods and services, and expenditures on environmental protec-
tion and resource management, as well as environmental taxes and subsidies.

2.74  The construction of functional accounts and associated information is discussed in
detail in chapter I'V.
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2.3.6 Employment, demographic and social information

2.75 The usefulness of the information in the various tables and accounts can be enhanced
by relating different environmental and economic data to estimates of employment, estimates
of population, various demographic breakdowns (such as age, household income levels and
household characteristics related to material well-being) and measures of societal interest such
as health and education.

2.76  Examples of the application of such data include the incorporation of employment
data on the production of environmental goods and services, the use of socioeconomic group-
ings of households to assess water and energy use and access to resources, and the linking of
information on health status to data on air emissions in particular regions.

2.77  Section 6.2 discusses further the use of these types of data in the context of the Cen-
tral Framework, and the SEEA Extensions and Applications presents techniques and analyti-
cal approaches to linking SEEA-based data with various types of employment, demographic
and social data.

2.4 Combining physical and monetary data

2.78  'The presentation of information in a consistent format which combines integrated
physical and monetary data is one of the strongest features of the Central Framework. This
feature enables the provision of a wide range of information on specific themes (e.g., water,
energy and air emissions), the comparison of related information across different themes, and
the derivation of indicators that use both physical and monetary data.

2.79  Given the integrated accounting structures of physical and monetary accounts, it is
logical to use these structures and the common underlying accounting rules and principles
to present physical and monetary information at the same time. Such integrated formats have
sometimes been referred to as “hybrid” presentations or accounts because they contain data
in different measurement units. However, although the measurement units are different, the
data sets are presented in accordance with common classifications and definitions; hence,
these formats are referred to as combined physical and monetary presentations.

2.80 Combining physical and monetary data is governed at its core by the logic of record-
ing physical flows in a manner compatible with economic transactions as presented in the
SNA. This linkage ensures a consistent comparison of environmental burdens with economic
benefits, or environmental benefits with economic costs. It can be examined not only at
the national level but also at disaggregated levels, for example, in relation to regions of the
economy, or specific industries, or for the purpose of examining the flows associated with the
extraction of a particular natural resource or the emissions of a particular material.

2.81  Because these presentations combine physical data that may be of more immediate use
to scientists, with monetary data familiar to economists, they also have the potential to form
a bridge between these two groups and their respective concerns about the environment.

2.82 In combined presentations, it is legitimate to include only a limited set of variables,
depending on the most urgent environmental concerns to be taken into consideration, and it
is not necessary to construct an exhaustive physical supply and use table in order to be able
to present combinations of physical and monetary data.

2.83 A combined physical and monetary presentation thus represents an analytical frame-
work for showing which parts of the economy are most relevant to specific indicators and how
changes in the economic structure influence the evolution of indicators over time. Further,
because the accounts provide consistent environmental and economic indicators, the possible
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trade-offs, in environmental terms, between alternative environmental and economic strate-
gies can be analysed.

2.84 At finer levels of disaggregation, combined presentations can provide the research
community with access to a structured database for further research regarding the overall
environmental performance of national economies. In particular, data sets with combinations
of physical and monetary data may be of direct use in the development of environmental-
economic models.

2.85 Different forms of combined physical and monetary presentations are possible and,
indeed, there is no standard form for these presentations or accounts. Commonly, physical
flow data are presented alongside information from monetary supply and use tables; but
even for this basic structure, different combinations are possible. Ultimately, the structures
of combined presentations of monetary and physical data are dependent on the availabilicy
of data and the questions under investigation.

2.86  While no standard structure can be defined, compiling and contrasting monetary and
physical data in meaningful ways are at the heart of the SEEA philosophy. This section has
provided a general introduction to combined physical and monetary presentations. Chap-
ter VI discusses the compilation of these presentations and provides examples of potential
presentations on particular themes, such as energy and water. More detailed presentations
involving structures such as input-output tables, the full sequence of economic accounts or
presentations that cover a particular theme or topic, for example, fisheries, are considered in
SEEA Extensions and Applications and in targeted thematic publications (such as on water
and energy).

2.5 Accounting for flows and stocks

2.5.1 Introduction

2.87 The compilation of supply and use tables, asset accounts, the sequence of economic
accounts, and functional accounts, and the incorporation of demographic and employment
information, requires an understanding of the concepts of stocks and flows in both physical
and monetary terms. The present section presents the general framework for the recording of
stocks and flows in both physical and monetary terms.

2.5.2 Flows
Flows in physical terms

2.88  Physical flows are reflected in the movement and use of materials, water and energy.
As noted earlier in this chapter, the three types of physical flows are natural inputs, products
and residuals. All of these flows are defined in greater detail in section 3.2.

2.89  Natural inputs are all physical inputs that are moved from their location in the
environment as a part of economic production processes or that are directly used in pro-
duction. They may be () natural resource inputs, such as mineral and energy resources or
timber resources, () inputs from renewable energy sources, such as solar energy captured by
economic units, or (¢) other natural inputs such as inputs from soil (e.g., soil nutrients) and
inputs from air (e.g., oxygen absorbed in combustion processes).

290 During the extraction of some natural resource inputs, not all extraction is retained
in the economy, for example, in fishing operations, there is an amount of discarded catch and
in timber harvesting there is an amount of felling residues. The extraction that is not retained
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in the economy is considered to have returned immediately to the environment. These flows
are termed natural resource residuals.

291  Products are goods and services that result from a process of production in the econ-
omy. They are defined consistently with the definition of products in the SNA. Generally, the
existence of a product is evidenced by a transaction of positive monetary value between two
economic units (e.g., the production of a car and its sale by a manufacturer to a purchaser). For
accounting purposes, generally, only flows of products between economic units are recorded
and flows internal to the operation of an establishment are ignored. However, depending on
the purpose and field of analysis, it may be relevant to record these intra-establishment flows.
For example, in the analysis of energy flows, it may be relevant to record an establishment’s
generation of energy by burning its own solid waste.

292  Residuals are flows of solid, liquid and gaseous materials, and energy, that are dis-
carded, discharged or emitted to the environment (e.g., emission to air) by establishments
and households through processes of production, consumption or accumulation but may also
Slow within the economy, as is the case when, for example, solid waste is collected as part of
a waste collection scheme.

293  Physical flows are often separated into three categories: energy, water and materials.
Materials themselves are often analysed by type of material or specific groups of materials,
for example, flows of solid waste or carbon emissions. The three categories of physical flows
form three distinct but related accounting subsystems, each of which has a different perspec-
tive on relevant physical flows. For example, analysis of coal and oil may focus on physical
flows in terms of the energy content or the mass and volume of the materials. Thus, there are
connections between the subsystems, which are described in more detail in chapter III.

2.94 Physical flows are also recorded in asset accounts where they represent changes in
the stocks of assets between one period and another. These flows include flows of natural
inputs, products and residuals as defined but other physical flows may also be recorded in
asset accounts. For example, flows of evaporation from natural lakes and precipitation into
natural lakes will alter the stock of water resources in the lakes and hence are recorded in the
asset account. However, these natural processes are considered environment-to-environment
flows and hence are not within the scope of the supply and use tables.

2.95 An important flow in physical terms that relates to environmental assets is depletion.
Depletion refers to a physical using up of natural resources through extraction, abstraction
and harvest by economic units that results in a reduced availability of the resource in the
future at current extraction rates. Estimates of the flow of depletion must consider whether
the natural resource is non-renewable (such as mineral and energy resources) or renewable
(e.g., timber and aquatic resources). For non-renewable resources, the physical flow of deple-
tion relates directly to the quantity of resource extracted. However, in the case of renewable
resources, the capacity of the natural resource to regenerate over time must be taken into
account. The measurement of depletion is discussed in detail in chapter V.

Flows in monetary terms

2.96 Flows in monetary terms are recorded in a manner completely consistent with the
SNA definition of economic flows. Two broad types of economic flows are defined in the
SNA: transactions and other flows. A transaction is an economic flow that is an interaction
between economic units by mutual agreement such as the sale of timber products or the
purchase of environmental protection services. Other flows relate to changes in the value of
assets and liabilities that do not result from transactions. Examples include new discoveries
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of assets or losses of assets due to natural disasters and the effect of price changes on the value
of assets and liabilities.

2.97 Many transactions relate to exchanges of products between economic units. Products
may be sold on markets for intermediate or final use, they may be produced for own final
use by economic units (either for consumption or for investment purposes) or they may be
services produced by governments that are not sold on markets. The products not sold on
markets are called non-market products.

298 Product flows are recorded in monetary terms in the monetary supply and use table.
Flows in monetary terms are also recorded in the asset accounts and the other accounts that
make up the full sequence of economic accounts, following the application of certain valua-
tion and other accounting rules. These rules are discussed in more detail in section 2.6.

2.5.3 Stocks
Stocks in physical terms

299 In physical terms, stocks refer to the total quantity of assets at a given point in time.
In the Central Framework, the measurement is focused on recording the physical stocks of
individual environmental assets, such as tonnes of coal, cubic metres of timber and hectares

of land.

2.100 Individual environmental assets comprise mineral and energy resources, land, soil
resources, timber resources, aquatic resources, other biological resources and water resources.
These assets are defined by their material content (e.g., the volume of timber or soil resources)
without specific reference to their constituent elements (such as the carbon in timber and
nutrients in soil resources).

2.101 Some biological resources (e.g., timber and aquatic resources) may be cultivated within
a production process (as is the case for plantation timber and fish in aquaculture facilities).
A distinction is made between environmental assets that are cultivated and those that are
natural resources. Natural resources include all natural biological resources (including tim-
ber and aquatic resources), mineral and energy resources, soil resources and water resources.
All cultivated biological resources and land are excluded from scope. The difference between
cultivated and natural biological resources is discussed in section 5.2.

2.102 The volume of water in the ocean is not considered in scope of water resources because
the stock of water is too large to be meaningful for analytical purposes. The exclusion of the
ocean in terms of the volume of water resources does not in any way limit the measurement
of ocean-related individual assets such as aquatic resources (including fish stocks on the high
seas over which a country has harvesting rights) and mineral and energy resources on the
ocean floor.

2.103 In principle, for each environmental asset, the measurement scope includes all stocks
that may provide benefits to humanity; in practice, a specific measurement boundary is
defined for each environmental asset. The relevant approaches to measurement of environ-
mental assets in physical terms are discussed in detail in chapter V.

Stocks in monetary terms

2.104 'The measurement of stocks in monetary terms focuses on the value of individual
environmental assets and changes in those values over time. In the Central Framework, the
valuation of these assets focuses on the benefits that accrue to economic owners of environ-
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mental assets. In this regard, the approach to measuring stocks of environmental assets in
monetary terms aligns with the measurement of economic assets in the SNA.

2.105 In the Central Framework, a monetary value is not placed on all of the benefits that
may accrue to current and future generations so as to provide what might be regarded as
social valuations of environmental assets. The consideration of the value in monetary terms
of a broader range of benefits from the environment is discussed in SEEA Experimental
Ecosystem Accounts.

2.106 Since in physical terms, the conceptual scope for each individual component is broad
and is extended to include all of the resources that may provide benefits to humanity, there
may be some stocks recorded in physical terms that have a zero economic value. For example,
all land within a country is within scope to allow for a full analysis of changes in land use
and land cover, but in monetary terms some land may be considered to have zero value.

2.107 Following the SNA, the preferred approach to the valuation of assets is the use of
market values. However, for many environmental assets there are few markets that buy and
sell them in their natural state; hence, determining an asset’s economic value can be difficult.
A number of approaches to estimating market prices are possible if observable market prices
for assets do not exist. Most commonly in these cases, it is recommended that valuation be
undertaken using the net present value (NPV) approach, which uses estimates of the expected
economic benefits that can be attributed to an environmental asset—for example, profits from
the sale of mineral resources—and then discounts the expected economic benefits to give
them a value in the current period. The NPV approach is described in chapter V.

2.6 Economic units

2.6.1 Introduction

2.108 In addition to the definition of various stocks and flows, the key component in
accounting for the interaction between the economy and the environment is the definition
of the relevant economic units.

2.109 For the Central Framework, the relevant economic units are those that interact with
each other and that are able to make decisions about the production, consumption and accu-
mulation of goods and services. They are classified in different ways depending on the type of
analysis being undertaken. The description of these economic units is the focus of the present
section, which concludes with a discussion of the definition of units for statistical purposes.
In this context, both economic units and “units” within the environment, for example, river
basins and mineral deposits, 