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definitive and should not be quoted.



Status of Chapter 1

The material for Chapter 1 is reasonably well adednand, in general, only requires ongoing
feedback to ensure the appropriate coverage o¥aheus issues raised. A particular aspect in this
regard is to obtain feedback from a wide rangdakeholders to ensure that the objectives andypolic
relevance of ecosystem accounts are clearly exgdand provide a motivation to continue to read the
other chapters.

A specific area requiring further feedback concetfms short section on principles of ecosystem
science. It is planned to obtain direct input freoologists on this issue both for Chapter 1 andafor
related section in Chapter 2.

More broadly it is noted that the text in Chaptewill need to be revisited once various measurement
concepts and definitions have been resolved in dter chapters to ensure an alignment of
terminology and expression.
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Chapter 1: Introduction

What isthe SEEA Experimental Ecosystem Accounts?

The System of Environmental-Economic Accounting ESE Experimental Ecosystem

Accounts is a companion to the SEEA Central Framkwo the international statistical

standard for environmental-economic accounting. $BE&EA Central Framework is a multi-

purpose, conceptual framework that describes idierss between the economy and the
environment, and the stocks and changes in stotlenvdronmental assets. It provides a
structure to compare and contrast source data Bmdsathe development of aggregates,
indicators and trends across a broad spectrumvifommental and economic issues.

The SEEA Experimental Ecosystem Accounts extenglsiticounting described in the Central
Framework to consider the measurement of flows @fises to society provided by
ecosystems and the measurement of ecosystem dagiains of the capacity, and changes in
capacity, of ecosystems to provide those services.

Ecosystem accounting is a new and emerging fielthefisurement and hence this work is
considered experimental. At the same time, ecosystecounting builds on two well-
established disciplines — the science of ecosystantsnational accounting and its application
to environmental measurement. The merging of tltkseplines represents a considerable
challenge in terms of language, concepts and ttatigpractice. However, the potential for
work on the most significant public policy challesgof this century to be assisted by
coherent information as presented in ecosystemuateorequires that this challenge be
confronted.

The SEEA Experimental Ecosystem Accounts descritb the measurement of ecosystems
in physical terms, and the valuation of ecosystanso far as it is consistent with the market
based valuation principles of the System of Natigkacounts (SNA). More generally, only
those topics for which broad consensus has emérgedbeen included. In accounting terms,
the ecosystem accounts build on the accountingtsties and conventions presented in the
SEEA Central Framework and linkages between theseparts of the SEEA are explained
through the text.
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Obj ectives of ecosystem accounting
Policy relevance

There are a range of motivations for the develognténecosystem accounts. A general
motivation is that ecosystem accounts provide &ftoatracking changes in the environment
and linking that change to economic activity. Atgadar motivation for the development of
the SEEA Experimental Ecosystem Accounts stems fiteenunderstanding that economic
activity is leading to an overall degradation o€ #nvironment and, consequently, there is a
reduced capacity for the environment to continuprayvide the services and benefits that our
society is dependent on. Therefore, it we are &g stithin the bio-physical bounds of our
environment we must consider ways in which econantiity can continue in a manner that
has a reduced impact on the environment.

This motivation also provides the underpinnings gioficy in the broad area of sustainable
development, and also in policy areas such as resocefficiency and energy use, water
supply and use, conservation and biodiversity, rdeaand more environmental friendly
technologies, waste management, climate changéhheal security (in terms of protection
from natural hazards or resource supply).

The information organised in the SEEA Central Fraow provides a basis for monitoring
the interactions between the economy and the emwieat and for assessing the extent to
which individual natural resources are being degpleHowever, the information in the SEEA
Central Framework cannot provide answers relatmghte degree of impact of economic
activity on the environment as a whole. The un@eding that the environment operates as a
system necessitates the development of informé#tiatritakes this into account.

The SEEA Experimental Ecosystem Accounts start frims premise of seeing the
environment as a system. At a national and sulmmatievel, these accounts aim to organise
information about ecosystems —the dynamic complekéstic communities interacting with
their non-living environment. It is from ecosystethat many environmental inputs flow into
the economy and it is into these ecosystems tatuals flow from the economy. Ecosystem
accounts thus represent a completing of the enviemtal-economic accounting picture.

With an understanding of the extent to which ectesys are impacted by economic activity it
is possible to evaluate the potential for altem@apatterns of consumption and production, for
alternative uses of energy and the extent of ddoawumf growth, the effectiveness of
resources spent to restore the environment, anttdtle-offs between alternative uses of the
environment.

Increasingly, policy in different areas of publioncern are being considered in a more
integrated, multi-disciplinary fashion with econ@msocial and environmental factors being
assessed in determining appropriate policy resgomisehis regard the integrated structure of
the ecosystem accounts, and the SEEA generallyf, jmrticular relevance. For ecosystem
accounts the joint presentation of both economia,dand scientific and physical data is a
particular feature.

The development of the SEEA at an internationatli@rovides a base to build information
sets for use in assessing cross-border environméngzacts and global environmental



112

1.13

1.14

1.15

1.16

challenges. At the same time the ecosystem acecaufiimework can be applied at a specific
local level, for example in the management of rivasins or protected areas.

The broad and integrated nature of the SEEA Expmeriat Ecosystem Accounts also makes it
a relevant tool in the advancement of a numbemtgfrinational environmental frameworks
including the Convention on Biodiversity and the Uiamework Convention on Climate
Change (UNFCCC).

Overall, the policy relevance of the SEEA Experitagizcosystem Accounts is very broad,
real and increasing.

Accounting objectives

The particular focus in ecosystem accounting ioosystems and their relationship to the
economy and society. Thus it represents a bringdggther of ecosystems, economic and
statistical perspectives on this relationship.

The over-arching objective of developing an accimgntstructure is the integration of
environmental and economic information to informligo discussion and environmental
management. Within this, the more specific objediin establishing an accounting structure
are:

» Organising information on ecosystems in a cohensabner by developing conceptual
linkages between ecosystems, economics and statisti

» Consistent application of a common set of concaptsterminology

» Allowing connections to be made to environmentalfemmic information compiled
following the SEEA Central Framework

» Permitting integration with the standard natiora@aunts (as described in the SNA) to aid
the measurement of the production and consumpfiecasystem services, the attribution
of the degradation of ecosystems to economic utties,recording of expenditure by
economic units on the maintenance and restorafi@ecasystem, and the development of
wealth accounting.

» Identifying information gaps and key informatiomuérements

In order to meet the various accounting objectitlesre are some specific considerations that
are the focus of the SEEA Experimental EcosystegpAuats. These are:

» the objects of measurement — the ecosystems — toebd defined from a statistical
perspective;

» the definition of, and relationships between, thdevant stocks and flows with
consideration of appropriate measurement scope@retage;

* common measurement units for the assessment ofsteoscapital need to be described;

» the structure of relevant accounts needs to beineditlincluding links to the core
economic accounts of the SNA and accounts descitbt#tk SEEA Central Framework;
and
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» the use of valuation technigues needs to be exgaain

Central to the success in meeting these variousuating objectives is the involvement of a
wide-range of professional communities, most ngtatiientists, economists and official
statisticians. While all three of these communiteesne from differing perspectives, each
group has an important role to play in developing &ppropriate accounting framework and
in populating that framework with meaningful infcation.

It is highly unlikely that any single agency or argsation can effectively cover all of the
information requirements for a set of ecosystenoawcts. This is particularly the case for the
range of scientific and other environmental infotioa which may be very localised.

Consequently, the development and testing of et&sysaccounting will require the

involvement of multiple disciplines across agencésl the establishment of appropriate
institutional frameworks is likely to be importahthe work is to be routinely implemented.

Given its new and emerging status there is stratgrpial to harness the research capability
of the academic sector to develop and test aspétiie ecosystem accounting framework that
is proposed. This engagement, in addition to theoliement of relevant government
agencies, will provide a firm foundation for thevdEbpment of ecosystem accounts.

The experimental nature of SEEA Experimental Ecosystem Accounts

The SEEA Experimental Ecosystem Accounts have baleelled “experimental” because
they represent a summary of the state of play afraarging area of research. The emerging
area of research is in the combination of pringpleom ecosystem science, economics,
national accounts and official statistics. Stromggpess has been made in combining these
various streams which has permitted the writinghese chapters. While a broad consensus
exists on the purpose and general framework foisoreaent, there remain a number of areas
in which further investigation of alternative apacbes to measurement is required.

It is emphasised that the experimental label showlidbe applied to any of the individual

disciplines that are being brought together indbitext of ecosystem accounting. All of the
disciplines noted have long-standing concepts, éwarks and perspectives on the world in
which we live. It is the integration of these weditablished concepts within the discipline of
accounting that is the new element being considkeed. Of course, each area will continue
to advance and develop and resolve outstandingsssand, in the fullness of time, these
refinements and advances will play a role in adirgnecosystem accounting.

In this context, the SEEA Experimental Ecosystentodmts is conservative in nature, and

does not seek to incorporate the leading edge ljoagpects of each discipline. Rather it

restricts itself to offering direction based on dmity accepted consensus within each of the
disciplines. Nonetheless, by presenting each ofdikeiplines in an integrated fashion, the

approach clearly opens up new avenues for invegtigand experimentation.

A full articulation of ecosystem accounts will, Vi@ably, require the use of a significant
amount of data. However, although this is a neva afeaccounting, it is the case that a large
amount of information for populating ecosystem atts can be accessed from existing data
sources. Inevitably, some of the data may be psoxig¢he “ideal” measures but this, in itself
does not invalidate the accounting framework orgbgential to use carefully organised and
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structured information. In general, the populatioh the basic datasets for ecosystem
accounting can be done using common scientificsatistical methods, although, there may
be a need for some experimentation in the developofedata at finer levels of spatial detail
(i.e. for small areas). In this regard, there isignificant opportunity to take advantage of
emerging spatially specific datasets and relatedytinal techniques.

Theréationship of ecosystem accountsto ecosystem science and national accounts

While ecosystem accounting is a new and emergiglg fif measurement its foundation in
both ecosystem science and national accountsosgstResearch in both of these foundation
areas continues to deal with the ever increasiogiyplexity of economic activity and our
ever increasing understanding of the world in whiehlive. At the same time there are some
core understandings of ecology and national acsaimat are accepted and hence form a base
for ecosystem accounting.

Core principles of ecosystem science

An ecosystem can be broadly defined as a commufitgrganisms, together with their

physical environment, viewed as a system of interg@and interdependent relationships and
including such processes as the flow of energyutjnothe food chain and the cycling of
carbon, water and nutrients through living and faing components of the system.

Key processes in ecosystems include the capturégbf, energy and carbon through
photosynthesis, the transfer of carbon and enengyugh food webs, and the release of
nutrients and carbon through decomposition. Biagitg affects ecosystem functioning, as do
the processes of disturbance and succession. T@pbes of ecosystem management suggest
that rather than managing individual species, aht@sources should be managed at the level
of the ecosystem itself.

Ecosystems provide a variety of goods and serviges) which people depend, known as
ecosystem services. The capacity of the ecosysigmovide ecosystem services depends on
the area covered by an ecosystem (its extent),tla@dcondition of the ecosystem. This
capacity is modified through human behaviour. Tiglodand use conversion, ecosystems
have been replaced by different ecosystems sugplyiifferent set of ecosystem services, as
in the case of forest converted to cropland. Thppluof ecosystem services is also
influenced by the changing condition of an ecoswystevhich in turn is a function of
ecosystem structure, components and processes.

Ecosystems are often subject to complex, non-lidgaemics involving negative or positive
feedback loops. These complex dynamics include,ef@mple, the presence of multiple
steady states, irreversible change or stochasti@@m) behaviour. It is now recognised that
many types of ecosystems are influenced, and ofieminated by complex dynamics,
including temperate and tropical forests, rangedaedtuaries, and coral reefs. Resilience is an
important property of ecosystems in this regardsilRece indicates the propensity of
ecosystems to withstand pressure or to revert backs original condition following a
disturbance.
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The relationship between biodiversity and ecosystemctioning and resilience is still
debated. While a range of theories has been fotedjlthe dominant view at present implies
that genetic and species diversity within functlogaoups is an essential element of
ecosystem resilience. Thus, in case one of thaespira functional group is strongly reduced
in number, for example because of a pest or disespseies diversity within this functional
group increases the chance that other speciesibatitate its role in ecosystem functioning.

Core principles of national accounts

At the heart of national accounting is the ambittonrecord, at a national, economy-wide
level, measures of economic activity and associsttecks and changes in stocks of economic
assets. The accounting approaches are descritbbenp#t in the System of National Accounts
(SNA). The SNA is the international statisticalrgtard for national accounting, first released
in 1953 and most recently updated in 2008 and setkgointly by the United Nations, the
European Commission, the International Monetarydi-dime Organisation for Economic Co-
operation and Development (OECD) and the World Bdnkturn, the SNA provides the
conceptual underpinnings of the new internatioterdidard, the SEEA Central Framework.

Following the SNA, economic activity is defined the activities of production, consumption
and accumulation. Measurement of each of thesevitéesi over an accounting period
(commonly one year) is undertaken within the caistrof a production boundary which
defines the scope of the goods and services coeside be produced and consumed.
Accumulation of these goods and services in thenfof economic assets (for example,
through the construction of a house) is recordezhses where production and consumption is
spread out over more than one accounting periodh&iy non-produced economic assets may
be accumulated (for example, through the purchésand). At its core, national accounts is
the reporting of flows relating to production, canmgption and accumulation, and stocks of
economic assets.

Central to the measurement of economic activity @aoohomic assets is the recognition of
economic units — i.e. the different legal and doetities that participate in economic
activity. At the broadest level these entities eategorised as enterprises, governments and
households. The economy of a given territory isrmaef by the set of economic units (referred
to in the SNA as institutional units) that are desit in that territory.

The national accounts thus aim to organise andeptdaformation on the transactions and
other flows between these economic units (includitoyvs between units in different
territories), and on the stocks of economic assetsed and used by economic units.

There are strong similarities between national acting and the accounting that is
undertaken for an individual business. However, ritgn distinctions are that (i) national
accounting requires consideration of the accountimgiications for more than one business
(thus the recording must be consistent for bothigsato a transaction without overlaps or
gaps); and (ii) national accounting operates air darger scale in providing information for a

! This boundary also defines the measurement sampthé most widely known national accounts aggmeegat
Gross Domestic Product (GDP).

10
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country and encompassing a wide variety of typescoinomic units that play quite distinct
roles in an economy.

Creating linkages between ecosystem science and national accounting

Placing ecosystems in a national accounting contegtiires both disciplines to consider
measurement in new ways. For ecologists, this reguireating clear distinctions between
stocks and flows within an ecosystem and to difféate between those aspects of ecosystems
that provide direct benefits to society and thospeats of ecosystems that, effectively,
support the provision of these benefits.

For national accounts, it is necessary to congtuerset of goods and services produced and
consumed in the context of the set of benefits idexl by ecosystems and also to see the
ecosystem as a complex, self-regulating system wate influenced by economic activity,
also operates outside of traditional economic mememt regimes.

Fundamentally, both ecosystem science and natamtalunting are disciplines that recognise
the significance of systems and the mass of relstips that comprise their fields of interest.
Ultimately, it is the aim of the SEEA ExperimenEdosystem Accounts to take advantage of
this common approach and present a system basedaappto recording the relationships
between society and ecosystems that is useful dbtiqppolicy making and environmental
management.

Relationship between the SEEA Experimental Ecosystem Accounts and the SNA and the

broader SEEA

1.38
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The SEEA Experimental Ecosystem Accounts are a aeaiop to the SEEA Central

Framework — the international statistical standfnd environmental-economic accounting.
These two parts of the SEEA are complemented ltyrd part titted SEEA Extensions and
applications. This third part presents a range ohitoring and analytical approaches that
could be adopted using information that has beeawudirt together within the SEEA

accounting frameworks and describes ways in whiEle/A can be used to inform policy

analysis.

As an accounting framework for use in public palithe SEEA Experimental Ecosystem
Accounts has strong connections to the System abha Accounts (SNA). It is the SNA
that provides the basic accounting rules and pplesj and the underlying systematic
approach to the recording of stocks and flowsrstanal level.

This section describes the links between the SEK#emental Ecosystem Accounts and the
SNA and its links to the SEEA Central Framework.

11
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Relationship between ecosystem accounts and the SNA

As for the SEEA Central Framework, the SEEA Experital Ecosystem Accounts uses the
SNA as the source of accounting rules and prinsipkes well, the SNA provides the
underlying systematic approach to measuring staokisflows at a national level and it is this
systematic approach that is applied in the ecosyatzounts.

While some core elements of the SNA are retaingtienecosystem accounts there are some
particular accounting treatments in defining measient boundaries that are applied in the
SEEA Experimental Ecosystem Accounts that are miffefrom the SNA. The following are

of most relevance.

First, the SEEA Experimental Ecosystem Account®emnpass measures in both physical and
monetary terms whereas the SNA covers only estariatenonetary terms. This extension in
coverage is a significant one from the perspectofe interpreting and integrating
environmental information and aligns with the dif@e set out in the SEEA Central
Framework. As with the SEEA Central Framework tiva & ecosystem accounting is to
present physical information following a structtinat is compatible with the structures used
for presenting economic data in monetary terms.

Second, regarding valuation, -- to be completecatiscussion on Chapter 5 is complete --.

Third, the asset boundary applied in the SEEA Hrpamntal Ecosystem Accounts is broader
that that used in the SNA. In the SNA the assehbaty with respect to environmental assets
is limited to those assets that have economic vedube sense that they have an expected
stream of benefits (in the form of income) to beereed in the future. This boundary is
defined in monetary terms but implicitly appliesghysical terms. Thus physical features of
the landscape without economic value are excludmd the SNA.

In the ecosystem accounts this asset boundarytéhaed in two respects. First, as in the
SEEA Central Framework, the coverage of environaleadsets in physical terms is extended
to encompass all naturally occurring living and #iwing components of the Earth although it
is a sub-set of this that is incorporated into gstesn accounts (for example mineral and
energy resources are not considered part of e@mgst Second, a broader set of benefits
from ecosystems are recognised in the SEEA ExpetaheEcosystem Accounts thus
expanding the concept of value relative to the SNA.

Fourth, related to the recognition of a broader debenefits from ecosystems, the SEEA
Experimental Ecosystem Accounts applies a modiiextiuction boundary such that the full
range of flows from ecosystems that benefit socoety be accounted for. Examples include
the provision of clean air and flood protection \iae existence of well-functioning
ecosystems.

Although there are some differences in the scopecofystem accounts relative to the SNA,
the extensions are applied in a manner which perthi integration of ecosystem accounts
with the SNA accounts. This feature is importanthia development of integrated measures of
economic activity that take into account the constiom of ecosystem capital and the

compilation of wealth accounts that contrast edesyscapital with other assets such as
produced assets and financial assets that aredeztar the SNA.

12
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Relationship between ecosystem accounts and the SEEA Central Framework

The SEEA Central Framework consists of three bevads of measurement (i) physical flows
between the environment and the economy, (ii) tteeks of environmental assets and
changes in these stocks; and (iii) economic agtiahd transactions related to the
environment. The ecosystem accounting describethenSEEA Experimental Ecosystem
Accounts provides additional perspectives on memseant in these three areas.

First, the SEEA Experimental Ecosystem Accounterakthe range of physical flows that are
accounted for to include non-material benefits tua obtained from the environment. The
focus in the SEEA Central Framework is on the fl@fvsaterials and energy that either enter
the economy (as natural inputs) or return to thérenment from the economy as residuals.
Many of these flows are also included as part ef ghysical flows recorded in ecosystem
accounts (e.g. flows of timber to the economy). BlEE=A Experimental Ecosystem Accounts
add to this by including the measurement of the-maiterial benefits that emerge from
ongoing ecosystem processes (such as the regulafiatimate, air filtration and flood
protection) and the non-material benefits from hareagagement with the environment (such
as recreation activity).

Second, the SEEA Experimental Ecosystem Accountsider environmental assets from a
different perspective compared to the SEEA Cerfiraimework. Environmental assets, as
defined in the Central Framework, have a very bresegpe. Environmental assets are the
naturally occurring living and non-living componsrdf the Earth, together comprising the
bio-physical environment, that may provide bendfithumanity (SEEA Central Framework,

2.17). This broad scope encompasses both a viewneifronmental assets in terms of

individual resources (e.g. timber, fish, miner&dsd, soil, water) and a view of environmental
assets as ecosystems in which the various bioqdlysomponents are seen to operate
together as a functional unit. Thus, in principtere is no further extension of the bio-

physical asset boundary in the SEEA Experimentakistem Accounts.

However, while the bio-physical starting point mbhg the same, the characteristics of
environmental assets that are considered in e@ayatcounting are different from those
considered in the SEEA Central Framework. Thistesl#o the incorporation of non-material
benefits that are generated from ecosystems (&l radiove). This expansion in the set of
asset characteristics in scope of ecosystem adoguistthe most significant extension and
has implications for the way in which the measuneimef assets in physical terms is
undertaken (in particular it is essential to takto iaccount any changes in the quality or
condition of ecosystems) and the way in which vameof ecosystems is considered.

Accounting for specific elements, such as carbon,eovironmental features, such as
biodiversity, are also covered in the SEEA ExpenrtakEcosystem Accounts but again these
are specific perspectives taken within the samephigsical environment as defined by
environmental assets in the SEEA Central Framework.

While there is, in principle, no extension in thie-physical environment that is in scope,
there are some particular boundary issues thatsneedsideration, particularly concerning
marine ecosystems and the atmosphere. The oceaheaatinosphere are excluded from the

13
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measurement scope in the SEEA Central Frameworkttagid treatment in the context of
ecosystem accounting requires further consideration

Third, the SEEA Central Framework outlines cledHg types of economic activity that are
considered environmental and also describes a rafgeelevant standard economic
transactions (such as taxes and subsidies) thatkneant for environmental accounting. In
also shows how these flows may be organised intifumad accounts — the main example
being Environmental Protection Expenditure Accounts

For the purposes of ecosystem accounts, there aradditional transactions that are
theoretically in scope since the SEEA Central Fraark has, in principle a scope that covers
all economic activity related to the environmentlimling protection and restoration of

ecosystems. At the same time, the SEEA Experimdftabystem Accounts will include a

discussion on the appropriate accounting treatricergmerging economic instrument related
to the management of ecosystems, for example thelament of markets for ecosystem
services. There is no specific discussion on tiygses of arrangements in the SEEA Central
Framework.

Structure of the SEEA Experimental Ecosystem Accounts

Chapter 2 “Principles of ecosystem accounting” @nés the model of ecosystem operation
that underpins the accounting framework and pldo&s context ecosystems, ecosystem
services, ecosystem capital and consumption ofysters capital. These various elements are
subsequently described in greater detail in latespters. Chapter 2 also discusses the
definition of statistical units for ecosystems thmcome the focus for measurement and
accounting, and outlines some general measuresgrgs that apply to all areas of ecosystem
accounting.

Chapter 3 “Accounting for ecosystem services insptaf terms” discusses the measurement
of ecosystem services highlighting key issues opecand coverage, presenting a common
classification of ecosystem services, proposingchascounting structures for recording flows
of ecosystem services, and describing a rangearhpbes of the measurement of ecosystem
services in physical terms.

Chapter 4 “Accounting for ecosystem capital in ptgls terms” considers measures of
ecosystem capital in physical terms comprising messof ecosystem extent, condition and
capacity. It explains approaches to measuring etesy capital, the organisation of this
information into ecosystem capital accounts, arel tieasurement challenges involved in
making overall assessments of ecosystems. Chaptsohighlights some specific areas of
accounting, namely carbon accounting and accoumbintandscape and species biodiversity,
and the relationship of these specific areas teystem accounting.

Chapter 5 “Approaches to valuation for ecosystecoating” introduces the principles of
valuation that are applied in the SEEA and outliaesnge of ways in which valuation of
ecosystem services and ecosystem capital mighhébertaken and the relevant measurement
issues. The chapter also considers the organisatimfiormation estimated in monetary terms
and issues of aggregation and scaling estimatesinftividual ecosystem services and
individual ecosystems.

14



1.61 Chapter 6 “Accounting for ecosystems in monetargng shows how estimates of ecosystem
services and ecosystem capital in monetary termsbeaintegrated with information in the
core national accounts, including via a sequencacebunts and via wealth accounts. This
chapter also highlights the way in which standardnetary transactions associated with
ecosystems can be recognised and recorded.
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