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SEEA Experimental Ecosystem Accounts:
Concept note

. Background

. The United Nations Statistics Division (UNSD), ttWorld Bank and the
European Environment Agency prepared a proposedhewind road map for
experimental ecosystem accounts at the requekedfnited Nations Committee
of Experts on Environmental-Economic Accounting (CEEA) for its &
meeting in June, 2011. The road map and generateporfor experimental
ecosystem accounts received broad support fronCtmemittee. The Committee
recognized the high policy demand for ecosystenowts but stressed the need
for some clarifications on underlying concepts #émel links between ecosystem
accounts and other parts of the SEEA. The Commifiiether stressed the
importance of bringing together the different r@ey communities given the
multi-disciplinary nature of ecosystem accounts #dredsupporting data.

. Coordination among the partners was initiated thhoseveral informal meetings
in 2010, including in Santiago, Chile in Septemédied at the UN Headquarters in
New York in November. In 2011, so far two key meg$ were organized that
brought together the experts and practitioners fsome of the leading
institutions in this field. The first was a meetimgMarch hosted by the World
Bank in Washington D.C. to kick-off the Global Reatship for Wealth
Accounting and the Valuation of Ecosystem Serv{#AVES). The second was
the meeting of experts hosted by the EEA in Mayl2@lfurther a consensus on
the conceptual framework for ecosystem accountslandtrategy for its
development within the context of the revision s of the SEEA. A
convergence emerged in both of these recent meatimghe general principles
and elements of the conceptual framework for edesysccounting, the
proposed outline and road map.

. Work in putting the conceptual accounting framewlarkecosystem accounting

to practice in the context of national accountmgtill relatively new and

therefore labelled as experimental. The statub@part on experimental accounts
for ecosystem as well as its naming and approwalgss is currently being
discussed by the Bureau. A proposal will be puatvéwd to the UNCEEA.

. This note provides a general overview of the puegsd policy relevance of
ecosystem accounts, presents a proposed outlihe eCosystem accounts and
elaborates on the preliminary road map discusstteal’ meeting of the
UNCEEA. A draft list of issues has been prepareconsultation with a number
of partners and experts in the field for commentsdrious experts, including the
London Group on Environmental Accounting and priesented in the Appendix
to this note.



. Policy Demand

. The proposal is that the part of the SEEA on edesysccounting will
encompass a broad description of the conceptuakfnaork, which will include
the scope and purpose of the accounts along wetbribposed accounts, the
classification of ecosystem services, the definiand measurement for the
ecosystem accounting units and the valuation arwldeng methods of physical
and monetary flows and stocks.

. The motivation for development of ecosystem accouanmes from a wide range
of emerging demands for integrating informatiortlo® environmental aspects of
sustainability and for information on the linksWween ecosystems and human
well-being. The international initiatives drivingi$ demand for environmental-
economic accounting from an ecosystem perspecate/enany. They include the
Millennium Ecosystem Assessment, The Economicscokistems and
Biodiversity (TEEB), the “Stiglitz Report” on Measment of Economic
Performance and Social Progress, the World BankM&YES Global
Partnership and a number of emerging regional pt®j&ke Europe’s “GDP and
Beyond”. The UN, OECD and EU activities on makihg transition to a green
economy all recognise the importance of maintai@ogsystem health and the
flow of ecosystem services that are essential fl-laeing. Increasingly, an
ecosystems perspective is incorporated into thedveorks used by groups like
the World Water Forum and for projects like the BEDD+ initiative launched
by Norway and now steered by FAO, UNEP and UNDPimegrated response
to these new demands on environmental and ecorsiatistics requires a new
attention to the roles and functions of ecosystems.

. The Millennium Ecosystem Assessment (MA) began feoaall by former

United Nations Secretary-General Kofi Annan in 2@00is report to the UN
General Assembly titledVe the Peoples: The Role of the United Nationken t
21st CenturyThe MA received widespread support from governiand a long
list of international agencies and NGOs and the idports are extensively cited
in the vast literature on ecosystem assessmengsMPhconcepts have been
adopted in literally hundreds of local and regiopiédt studies, as well as national
projects like the UK National Ecosystem AssessniiditA) published in June.

. The MA, and subsequently TEEB and other relatedigatipns, established a
new conceptual framework for monitoring and evahgathe state of the
environment and its relationship to the economynels in terms of ecosystem
services, or the benefits people obtain from edesys. The MA and TEEB
classified these flows of value as provisioning/g®s (including food and
water), regulating services (e.g. natural protedtiagainst flood, drought,
degradation and disease), supporting services @sioltrients cycling and
pollination), and cultural services (including tfeereational, spiritual, and
religious benefits from nature).



9. The MA, TEEB and related initiatives respond to ginewing requests from
international conventions like the United Natioran@ention to Combat
Desertification, the Ramsar Convention on Wetlattts Convention on
Migratory Species, and the UN Framework ConventiorClimate Change;
requests that, increasingly, demand the attentidineoofficial statistics
community. For example, in October 2010 in Nagdygan, the 193 member
states of the Convention on Biological Diversityesgl to a new strategic plan
(Decision X/2) in which a call is made to incorper¢he values of biodiversity
into national accounting and reporting systems séldemands create new
challenges, but also new opportunities for envirental-economic accounting.

10.The central policy question underlying these newettgpments is the appeal to
maintain (or improve) the capacity of ecosystemmsifdivering services to
present and future generations. This implies acpaieed for a better
understanding of what ecosystems provide in terin®ihh market and non-
market goods and services and what ‘assets’ dbatiys of ecosystems are
necessary for maintaining these flows of value.

11.This need for a better understanding on what etesysprovide should be
addressed through explicit measures of the conioifisl of these services to
society and the impacts of our activities on th&siargued in a recent report by
the Australian Government:

Many ecosystem services have not been easy tovehseail they cease to
flow, hence they have not been formally countegtonomic systems, or the
effects of their loss have been counted as ‘exlide®’ However, when
these externalities become a significant cost butdesociety, such as
restoring degraded river systems, it becomes aipyito understand and

value ecosystem services and to integrate thenecaoomic frameworks.
- Excerpt fromEcosystem Services: Key Concepts and Applications,
Department of the Environment, Water, Heritage thiedArts, Australian
Government (2010)

12. An important element in the measurement of theystem services and the
impact of the economy on the capacity of ecosystengenerate these services
also draws out the need for geospatial data andititegration with data on
production, consumption and accumulation from tostinal units undertaking
economic activities. Remote sensing and sateiiggies can be used to produce a
wealth of new information when converted into stats. This conversion into
statistics requires tools and skills familiar téi@él statistics - particularly the use
of common classifications - for which best pradibave emerged. By combining
with data derived from remote sensing and satslhiew utility can be derived
from existing official statistics, including imprements in policy relevance at
multiple scales (local, regional, national, andoglp). Such data should be
produced regularly and consistently through anetyomnceptual framework for
ecosystem accounting.



C. Annotated Outline

13. The annotated outline set out below is a reflectibthe emerging conceptual
framework for ecosystem accounting, including iisgmse and scope. Further
research will have to continue to resolve the aniding issues, for which issue
papers have to be prepared and consultations avwi# o be organised for their
resolution (see Road map below).

14.The emerging consensus is that the purpose of stemsyaccounts should be to
provide information for assessing the capacityaafsystems for delivering
services to present and future generations andtotar and value the flows of
services. The scope of the ecosystem accountsinicigde, should comprise all
ecosystems including oceans and atmosphere, aackal of land including
urban or built-up environments. Moreover, the estey accounts should
describe three fundamental aspects of the ecosystaththeir interactions with
the economy: (a) the assets, (b) the flows of sesyiand (c) the overall health of
ecosystems.

15. At this stage of development, the proposal is ganize the description of the
conceptual framework for ecosystem accounting@nSEEA in four brief
chapters:

0] Overview of the conceptual framework

(i) Physical asset accounts for ecosystems and measegrgironmental health

(i)  Physical flow accounts for ecosystem

(iv)  Monetary valuation

C 1. Overview of the framework

16.1t is expected that this Chapter will set out thiepose, the scope, the principles
and the elements of the conceptual framework. Thsgects can be broadly
described to cover:

The perspective of ecosystem accounts as compared to the SEEA Central
Framework and describing how the systems relate to each other

17.The ecosystem perspective is explained in the gbnfausing official statistics to
inform land and environmental resource managemaitigs designed to protect
and maintain ecosystem services and health. Tinspeetive can be broadly
summarized in terms of measures of the health maaty of ecosystems to
provide services. This means looking at the fumitig of the ecosystems as a
complementary point of view to the economic peripedor assessing
sustainable use of natural resources and resofiicierecy.



18.By way of example, the ecosystem accounts forgsared ecosystems incorporate
information not only on land in economically protiue use, but all land cover.
From the ecosystem perspective, a forest is arh assenly in terms of its
potential flows of timber and other resource inpbts for all of the market and
non-market services it provides as a naturallymegaing system.

The concepts and methods for identifying the statistical units of the accounts

19.The fundamental statistical unit is an ecosystem fasctional unit that has the
capacity, in its own right, to provide servicese$h units are identified as spatial
areas. Whereas the SEEA Central Framework takedyrihe national
administrative perspective, information derivedhirecosystem accounts can be
assessed at the level of a functional ecosystetandiat any geographic
aggregation relevant for policy management, inclgdiver basins or regional
administrative units.

20.The starting point for the identification of thdsmctional units is land cover data
derived from satellite images and remote sensirgnRhis basis, and in
combination with additional dimensions such asrifer basins and topography,
elevation, and climate, a set of homogeneous fonatilandscape units that are
mutually exclusive in terms of spatial area and lsamlerived for compiling and
linking statistics obtained from the satellite irragand from other data sources.

21.In the SNA, the statistical units are institutionaits of the economy. These units
utilize assets for production resulting in produtigt are classified according to
the CPC. In the ecosystem accounts, the relevaist ane ecosystems, which
have the capacity to provide services, for whidréhs a draft classification
called CICES.

The classifications for ecosystem services and assets

22.CICES, a draft classification for ecosystem sewvie the purpose of SEEA has
been prepared and presented to the UNCEEA athtmbeting in 2010. CICES
contains three categories of services: provisigniagulation and maintenance,
and cultural. Though there are some slight techuiiéi®rences, in general
CICES is derived directly from the predecessor tark of the MA and
consistent with its successor in TEEB. As an aaolti dimension, there is a
general agreement among experts to incorporatal@ attribute to this
classification scheme.

Theissue of scale

23. Statistics on ecosystems as derived from the a¢saout have representation at
different levels of geographical scale in ordeatlolress scale dependent services
and policy questions. The issue of scale is adddessthe ecosystem accounts
framework by compiling the accounts by geograpbaation or area. This means,



in some cases, re-scaling existing socio-econoat@ and presenting information
spatially in ways that are logical and useful foligy complementing the national
aggregates and indicators. The ecosystem accorouisie the framework for
representing existing social and economic datagsiole statistics on the health of
ecosystems and the flows of ecosystem services.

C 2. Physical asset accountsfor ecosystems and measures of health

24.Ecosystem assets function and provide serviceartahity through complex and
sustained interactions between biotic and abiesources. A clear analogy to the
SNA follows: the statistical units of ecosystema@aus utilize their ‘assets’ for
production of goods and services. The assetsagystems are assets from the
economic perspective to the extent that in cedases they can be owned and
generate monetary benefits for institutional uni@ the other hand, they are also
assets from the ecosystem perspective in the $leaisthey are necessary
components that create capacity for deliveringisesvand for the continuous
regeneration of that capacity. Asset accountstivdiefore connect economic
sectors and ecosystems.

25.The natural capital of ecosystems is unique inwran managed sustainably, it
is not consumed or depleted because it is selfrergéive. Thus, degradation to
the health of ecosystems is not inevitable fromeib@system perspective, but can
result either directly or indirectly from unsustalie use. Most of the negative
externalities from economic production, consumptod accumulation become
the immediate burden of ecosystems. But theremaitsito an ecosystem’s
capacity for generating services and absorbingtieuts of materials and
pollution from the economy. Exceeding the limitteats the capacity of the
ecosystem to continue to provide services. Thesetls a direct policy need for
the measurement of the capacity of ecosystemsntinc@ functioning and,
where possible, to link this capacity to econonutivity.

26.The approach for physical asset accounts is tdifglesimple yet agreed proxies
for the assessments of health of ecosystems amdtisets. Ecosystem health is
assessed in terms of observing changes in thesassg{proxies of the general
capacity of the systems for delivering the seryvieedashboard or health check-
list of indicators derived from the accounts. Esisdly, the idea is to carry over
ecosystem health diagnoses based on observablémsysip

27.The measures used as the proxy signals, or symptairasosystem health
include the changes in stocks of biomass (grovgmeasured by net primary
production, less the removals through agriculthealests, forestry, and grazing),
measures derived from the land cover, protectiomatidiral areas and
fragmentation, indicators of availability or ofess derived from water accounts
by ecosystems, and indices of biodiversity. Théaaraccounts, representing the
beginning and end of period changes in carbon fireaggetation, provide a
general indication of health and sustainabilityravme because all terrestrial



28.

29.

ecosystems rely on the carbon cycle for the prirsanyrce of food and energy for
all forms of life and growth. Statistics on theriatites of land use and land cover
are also useful given some basic assumptions df/fheal factors correlated to
ecosystem health related to the size of unbrokeasaof natural vegetation and
the degree of its protection. The combination drgily and quality of water is a
central factor to the health of all ecosystemsdattd are available globally for
monitoring relevant changes over time to individsydtems. Biodiversity is a
critical attribute of ecosystem resilience and ¢lfime an important item on the
health check-list and a powerful proxy indicatar &sessing changes and risks
over time. Disease prevalence of human, animalagdtal populations is an
indirect indicator of ecosystem health correlatedigh environmental stress such
as excessive waste dumping, lack of wastewatetintied or use of chemicals.

C 3. Physical flow accountsfor ecosystems

In concept, all relevant flows of services fromeadbsystems within the territory
of reference are recorded in the physical flow aot® However, in practice, it is
clear that identifying and measuring all servicea significant challenge and
there are not yet sufficiently robust methodolodesall ecosystem services in
the classification. Therefore, the strategy forekperimental accounts will be to
begin by selecting a small number of services ghelevance to the particular
context. For services that can be identified, thiedive is to record in each
account the relevant physical flow measures foptimposes of assessing them
over time.

In addition, ecosystem service flows cannot alwag/separately attributed to
individual ecosystem units, but instead need tabetified at different scales as
relevant for the particular type of service (ndkez relevant scales will be
indicated as a dimension within the classificattbecosystem services so that
there is consistency in interpretation across ausj)uFor example, the filtration
and assimilation services provided by a river otenshed may be more
reasonably attributed to an entire river basineiathan to individual adjacent
ecosystem units. Another example is services innglelimate regulatory
services that may not respect the boundaries acf¢bsystem units. The
ecosystem accounts framework should allow for tiseseices to be attributed to
the appropriate scale or spatial area.

C 4. Monetary valuation

30. The calculation of prices or monetary valuationsstocks and flows otherwise

not explicitly identified through the market hasbme one of the most active
areas of research in environmental economics. €gejkestion is what is needed
for integrating into policies and what can be acbeeat different geographical
scales. Some ecosystem services are already viahpdditly in the market, and
thus in the national accounts, but they are emlzkddthe valuation of economic
assets and production. Provisioning services,Xample, such as food and



31.

timber, are ultimately market goods and thus mgpkiee information can be

used to calculate values for these types of sesviatividually. But for other

types of ecosystem services, such as the regufathagions, there are no
individually observed market prices to indicate aéue in monetary terms.
Therefore, to incorporate these services into aataoy accounting framework, it
is necessary to conduct valuations of the flowseasfefits at a scale which is
feasible, credible and policy relevant. In ordartfeese valuations to be consistent
with the SNA, they will need to approximate pricasd not attempt to represent a
holistic or social identity of value.

Experience thus far with monetary valuation of gstam services consistent
with the SNA shows that there are significant @vailes. Hence, a combination of
methods is needed (with different types of servaggect to different and
sometimes non-market valuation methodologies). foeg, the proposal is to
focus initially on a few key services for whichiaddle valuations can be produced
for the purpose of regular accounts. In principiegrder to derive new aggregate
measures of wealth, all services should be valodta these measures can be
used to calculate and aggregate the value of etmwsgsand their assets.
However, in practice the current approach for estesy accounts is to focus on a
few selected services for which reliable and caasisvaluations are most
feasible.

32.Therefore, no comprehensive valuation of the edesygapital is foreseen at this

stage beyond the valuation of those assets whehtahe same time economic
assets and recorded in the SNA. However, the pbgsdd collecting data from
existing statistics and administrative reportsimnlienefits of the services and
costs necessary to restore ecosystem capital fegradation will be explored.

D. Road map

33.The UNSD, the EEA and the World Bank were giventdsk from the UNCEEA

to lead the development of the experimental acsoiamtecosystems to serve as
an input in the drafting of Part Il of the revisBEEA.

34.The roadmap for the preparation of Part Il of tid=3 involves the following

activities and timeline:

(a) Preparation of an issue list which will serve asmfain inputs in the drafting
of the text. (September 2011) The list of issueEs ltreen prepared in
consultation with several experts and is preseimtéioe annex of this paper.
The list of issues will be presented for consubtatio a wide range of
stakeholders starting from the meeting of the LanGooup on
Environmental Accounting (Stockholm, 12-15 Septeniifs 1).

(b) Establishment of a technical expert group (TEGgoosystem accounting
consisting primarily but not exclusively of authafsthe issue papers and



which will provide the technical input to the presancluding drafting of the
papers, reviewing of the papers, reviewing of tredtdext and providing
other inputs as needed (September 2011). The gvdlugonsist of experts
from the statistical community, scientific commuyréind ecological
economics community. UNSD, EEA and the World Bardin the process
of identifying authors for the issue papers. Cdesng the nature of the
material to be covered in Part Il, it was considerecessary to establish a
technical group that include a multidisciplinarpgp of experts and report
directly to the Committee of Experts. The groufl eentinue to work in
close consultation with the London Group on Enuinemtal Accounting to
ensure that the views of official statistical commty are taken into account.

(c) Meeting of the Technical Expert Group on ecosysaeoounting in early
December 2011. The meeting will bring togetherudtiaisciplinary group of
participants together ranging from statisticiartgr®mists and ecologists
from both from the official statistical communiygademia, civil society,
business and public sector. The objective of tketmg will be to discuss
issue papers prepared to address the issuesisstieelist and to obtain a
consensus on the issues.

(d) Reporting on progress of work on the developmemixperimental accounts
for ecosystems in the Report of the Committee gidfts on Environmental-
Economic Accounting to the UN Statistical Commissiio February 2012.

(e) Drafting of outcome papers by the authors of teaegpapers. On the basis of
the discussions during the Technical Expert Groepting, outcome papers
will be prepared by the authors of the issue p&gereview and commenting
by the TEG (January 2012).

() Establishment of the Editorial Board for Part Ilitbé revised SEEA
(September/October 2011). Considering that théecwof Part 1l of the
revised SEEA is different in nature to the con@fivolume 1, the Bureau of
the UNCEEA may need to consider a different contposof the Editorial
Board. The Editorial Board for the central framekvof the revised SEEA
consisted of experts nominated by the Bureau mesvdret by those
international agencies not part of the Bureau ¢hatted to be part of the
board. Using the same process and consideringititedisciplinary nature of
the content of Part Il on experimental ecosysteoco@aats, it is advised that
members of the Bureau, where feasible, may selectépresentatives, one
from the statistical community and the other frdra scientific or ecological
economics communities.

(9) Drafting of the text for Part 1l of the revised S&£Bn experimental accounts
for ecosystems (February to September 2012). Taferdy of the text for
Part 1l will be undertaken by the editor, Carl Qlvgith the assistance of the
Editorial Board and other experts as necessarg etiitor will prepare a first

10



draft of the text by May 2012 which will be sent éothe members of the
technical expert group for review and comments.

(h) Global consultation on the text for Part Il (Septbem2012). The editor in
consultation with the editorial board will drafhaw version of the text to be
submitted for global consultation in September 20Wpon analysis of the
comments received, the editor and editorial boahddvaft the final version
of Part Il of the SEEA on experimental ecosystegoaats to be completed in
December 2012 and submission to the UN StatisBoahmission.

() Broad consultation and communication of the worleoasystem accounts. It
is envisaged that consultation with the varioukedtalders need to take place.
Possible opportunities to consult and inform alibatwork being done are
the meetings of WAVES, side events during the UatiStical Commission
(February 2012) and the UN Commission for SustdenBlevelopment (May
2012), United Nations Conference on Sustainablee@gvnent (Rio +20)
(June 2012) and other appropriate internationakimgs
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Appendix 1

Draft, 25 August 2011

Ecosystem Accounts Issue List
Introduction

The outline below presents the current draft bstsiacture for presenting the conceptual
framework for ecosystem accounts in the SEEA prepas UNCEEA/6/6. The issues
listed within the outline may not be comprehengif/all technical questions or areas
needing further work towards an agreed approaabweider, these ten issues are
believed to be particularly crucial for the devetagnt of ecosystem accounts in the
SEEA.

On the following pages the reasoning and genexddraund for each issue is elaborated
along with general tasks that are expected to bertizken A non-comprehensive list of
references are provided under certain issues boelte on the background for the
description of the issue.

() Overview of the conceptual framework

Issue 1 - Policy applications of ecosystem accounts

Issue 2 — Structure of accounts

Issue 3 - Land cover mapping, land cover clasgiiog, and accounting units

(i) Physical asset accountsfor ecosystems and measur es of environmental
health

Issue 4 -Net ecosystem carbon accounts

Issue 5 — Landscape accounts and landscape ealpgtential
Issue 6 — Biodiversity accounts and indexes

Issue 7 - Ecosystem Health/Total ecological poéénti

(iii)  Physical flow accountsfor ecosystems

Issue 8 - Classification of ecosystem services
Issue 9 —Prioritization of ecosystem services

(iv)  Monetary valuation

Issue 10 — Principles of monetary valuation

! http://unstats.un.org/unsd/envaccounting/ceea/mg=tiNCEEA-6-6.pdf
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1. Policy applications of ecosystem accounts

The introduction to the Conceptual Framework foo&stem Accounts should include a
clear articulation of how ecosystem accounts candsee to inform policy on the
contribution of ecosystem services to the well gahthe present and future generations.
In other words the introduction to the documentdsde lay out the basic questions or
problems addressed by ecosystem accounts. A bnmaldpurpose policy perspective
should form the basis for the structure and scdpleeoecosystem accounts in
understanding the interrelationship between the@ty and the health or state of the
ecosystems in producing benefits. Therefore, agmymurpose is the assessment of the
impact of economic activities on the health (otestaapacity, functioning) of

ecosystems. Such assessments would allow for taklisement of interrelationships
between the activities of production, consumptiod accumulation by the various actors
in the economy and their use of environmental assatl ecosystem services. It is
expected that statistics from the accounts wibhinf formulation and impact assessments
for land and ecosystem management, regulatoryiacal policies at multiple scales but
particularly at the national and international leve

The scope of the ecosystem accounts will includgelrestrial and aquatic ecosystems
and their exchange with the atmosphere, at gloladional and local level, whereby the
health of ecosystems is described in key flowscosgstem services. These flows are
described in physical terms and where possiblestpbgsical flows are monetized. The
growing interest in monetary valuation of non-markervices of ecosystems should
allow for an assessment for payments or compemstircecosystem services and indeed
schemes of this sort are rapidly emerging as gdocal, national and international
governance related to climate change, biodiveesity sustainable development.

Elaboration and extensions with specific exampeaseeded on how ecosystem accounts
contribute to the monitoring of ecosystem healtth tows of key ecosystem services in
relation to the development of the economy. Théseoeations and extensions have to
take the accounting principles and structure ofSB&A Central Framework as the initial
point of reference.

Tasks:
. Explain the underlying general purpose of ecosysiecounts, why they
are necessary, and elaborate with examples ofypatiplications
. Explain the conceptual relationship between th@psed ecosystem
accounts and the SEEA Central Framework and tharddges of
compiling information on the state of health ara$ of services of
ecosystems in an integrated accounting system
References:
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. EEA (2010) Ecosystem Accounting and the Cost ofiBersity Losses:
The case of coastal Mediterranean Wetlands, EEAMieal Report
No.3/2010

. UNEP (2010) The Economics of Ecosystems and Bioslitye Synthesis,
conclusions, and recommendations
(http://www.teebweb.org/LinkClick.aspx?fileticket¥hDohL_TuM%3d
&tabid=1278&mid=2357)

2. Structure of accounts

The starting point for the structure of ecosystecoants should be the principles and
structure of accounts in the SNA and SEEA Centraihféwork. This issue will include
assessments of comprehensiveness of the proposmahés, analysing whether there are
missing elements or redundancies and how informasi@rganized and linked.. Critical
is the introduction (akin to institutional sectimghe SNA) of ecosystem accounting
units that in their own right can hold and maintanvironmental assets and produce
ecosystem services to structure the asset andaitoaunts. These accounts should
include physical and monetary accounts. It is irtgo@rto reach a general agreement on
the scope and purpose for monetary accounts oatiaiy with particular attention to
policy relevance of the various possibilities.

The SEEA Ecosystem Accounts should provide a Isstiof accounts that can support
assessments of the state of ecosystems and theifloves of services to the economy
that are integrated with the other accounts anie@sadf the SEEA. The basic accounts
should include flows of non-market ecosystem sesvigtherwise not captured in the
SNA or the SEEA Central Framework. In principlastbould be accomplished by
extending the production boundary of the systewrder to account for public services
that are not owned or transferred directly from enenomic agent to another. A perhaps
more fundamental innovation of ecosystem accountddvbe more related to assets
accounts, in which measures of the state or he&kcosystems, defined in terms of
capacity for delivery all types of ecosystem seggjare compiled in terms of beginning
and end-of-period stocks or diagnostic measures.

It is expected that both physical and monetary actowill be described in the
ecosystem accounts but further investigation isledeén terms of the details of the
structure, scope and relationships to the SEEAr@eRtamework.

Tasks:

* Provide general guidance on the structure of ticewnts, i.e. what is
included at the most basic level and how thesewatsare related,
focussing on identifying potentially missing elerteear redundancies and
other issues of how the sequence of accounts maygamized at an
aggregated level.

* Review the options for the ecosystem accountintsudar the compilation
in accounts.

14



» Clarify the types of accounts that are includedeaaccounts, flow
accounts, and/or something else?

» Clarify how the information in the accounts areamiged and linked
together and explain the relationship with the SEE&htral Framework

References:
» Wentworth Group of Concerned Scientists (2011) O8#dndards and
Accreditation Manual for Australian Regional Enviroental Accounts
Trials 2011

3. Land cover mapping, land cover classifications, and accounting units

The fundamental units in the ecosystem accountsldlpwoxy basic functional units of
the environment that have the capacity, in thein oght, to provide services to
humanity. As in the SNA, the units of ecosystenpaots need to be defined according
to a set of simple rules that approximate theing@gle functions, behaviour and
objectives. The accounting units are distinct fr@mporting units, which could be
virtually any type of aggregation of the accountingts on a spatial frame. For inland
ecosystems, land cover data, in addition to odniidcape traits, are used as building
blocks for identifying the units. The approach dddawild upon existing studies, such as
EEA'’s Simplifed Ecosystem Accounts, which utiliZe®RINE land cover information.
The SEEA land cover classification developed withie Central Framework is
applicable but more details on ‘operationalizatifmr’ ecosystem accounts are needed,
both for the purpose of establishing units anddfeniving (and in some cases re-scaling)
statistics. To achieve some commonality in appresefill require an understanding of
what is feasible given current remote sensing teldgy and data availability
internationally.

Tasks:
. Identify criteria for remote sensing data for us@tosystem accounts
. Review and propose core concepts and approaclyfpegating land
cover data from a 1km grid and identifying the aogong units
References:

* EEA, Land Accounts for Europe, 1990-2000
(http://www.eea.europa.eu/publications/eea_repofi6207)

* Weber, Jean-Louis (2011) Approach to Simplified §§stem Capital
Accounts, Presentation to UNCEEA, 15-17 June 208&ly York
(http://unstats.un.org/unsd/envaccounting/ceeaimg#tUNCEEA-6-33.pdf)

4. Net ecosystem carbon accounts

From very early in the history of the developmeinthe concept, ecosystems have been
described fundamentally as energy transforming mashPrimary production is the
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process whereby the primary producers (plantsealgad some bacteria) capture energy
from light and transform it into the energy bondedarbohydrates. Primary production
represents the primary source of energy for akoliving things in the food web.
Humans appropriate a portion of primary productimough harvesting crops and timber
and raising livestock. Overharvesting of crops timdber and overgrazing by livestock
have had severe impacts on ecosystems. The ngtsemmscarbon balance, calculated as
net primary production less removals, providesraeg@d measure of the energy left in the
system for all other functions so that adverseland-term impacts may be avoided.
Therefore, it is believed that changes in the nesgstem carbon balance over time can
provide a general proxy measure on the state aystems. In addition, statistics on
stocks of carbon, or biomass, in forests are atifier implementing programs like the
global REDD+, which essentially aims to establisteinational payments for the service
of carbon sequestration provided by standing ferest

In summary, the carbon accounts, representingegebing and end of period changes
in carbon fixed in vegetation, provide a generdigation of health and sustainability
over time because all ecosystems rely on the carhde for the primary source of food
and energy for all forms of life and growth.

Tasks:
» Describe measures for net primary production (N&te)for the net carbon
balance by accounting units.
» Outline the data requirements for compiling thearhying stocks and flows for
net ecosystem carbon (asset) accounts
» Investigate current data availability to meet thespiirements and identify
potential data gaps or related challenges for pmoduthe accounts globally

5. Landscape accounts and landscape ecological potential

Land cover change is an important indicator forghtentials for delivery of ecosystem
services. Physical restructuring can have two typesmplete change from one type of
system to another (e.g. from forest to field oldfi® urban) or a more partial
restructuring of an existing system to facilitagdivkery of additional services. Both types
of physical restructuring can impact the long-teapacity of the system for delivery of
both market and non-market services to humanityoBe the mere quantities of land
cover change, the details of the conversions apeitant in this context. For example,
urban development in a broadly developed area doielsave the same consequences as
if it took place in the countryside, or againstighhnature value site. Attributes of partial
restructuring, such as fragmentation from consingatoads or other transportation
corridors, or degrees of protection for landsca@sbe important factors of landscape
ecological potential. A simple and reproducible wéygharacterising landscapes from an
ecological point of view is proposed in EEA’and Accounts for Europe, 1990-2000

Tasks:
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* Propose landscape and land cover measures andspra@ructure for a possible
landscape or landscape ecological potential account

* Outline the data requirements for compiling thedksgape accounts

» Investigate current data availability to meet thespiirements and identify
potential data gaps or related challenges for produthe accounts globally

References:
* EEA, Land Accounts for Europe, 1990-2000
(http://www.eea.europa.eu/publications/eea repofic20])

6. Biodiversity accounts and indexes

Biodiversity is a critical attribute of ecosysteasilience and therefore an important
proxy indicator for assessing changes and risks towe. The purpose of ecosystem
accounts of biodiversity is not to assess bioditserself but to assess the state or health
of the ecosystems, noting that biodiversity is wdul indicator of healthy functioning
and resilience. Aliagnostic accountor which regular information on biodiversity is
compiled by accounting units could be a useful apgh for integrating biodiversity
information into economic and environmental assahagement.

Information on biodiversity for compilation in eg@tem accounts is available but often
the data have problems with consistency and coempdsts from a national accounting
point-of-view. There have been many studies anatatdrs or indices have produced in
many different contexts for biodiversity. Thesedsts can be reviewed for their
applicability to compiling regular ecosystem acdsufarticular attention will have to be
paid to micro-biodiversity, such as the decompqseisch attract less public attention
but are of vital importance. In the identificatiohindicators, it is crucial to consider data
availability in different parts of the world upfroim order to ensure that no indicators are
proposed for which there are insufficient data.
Tasks:
» Propose methods for calculation of a biodiversityeix and propose the structure
of a biodiversity diagnostic account
* Outline the data requirements for compiling biodéity accounts
» Investigate current data availability to meet thespiirements and identify
potential data gaps or related challenges for produthe accounts globally

7. Ecosystem Health/Total ecological potential

A key objective for the ecosystem accounts is tovdenformation for monitoring the
general health, or state, of ecosystems in theadty to provide services to humanity,
now and in the future. Reference to the healtls{@te, or capacity, or potential, or
functioning) of a system implies a goal or objeetimamely to achieve or maintain a
minimum level of health given current scientificdmedge and societal values for a
healthy system. If ecosystem health or potentiadtriinsically a goal, than there is a need
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for indicators to monitor trends towards achievenwdrthe goal. An analogy can be
made to the concept of at least not depleting ahipitthe economic sense. If ecosystem
health defines natural capital, than the goal im#mntain that capital — and given this
analogy an accounting approach seems appropriate.

Issues 4-6 in this list relate to three of the fgmeore measures to monitor the state of
ecosystems over time. Agreement is sought on anmaimi set of measures, which may
include carbon accounts, landscape accounts, advbrsity, in addition to other
measures related to water, soil, etc. An invesbgas needed into the interactions
between these potential measures and ultimatelgdbgystem accounts should
incorporate an assessment of which measures ate@msnt for measuring overall
ecosystem health and why. The objective shouldaaomprehensiveness of all
possible indicators of health, but rather to aimasimplified approach involving a small
set of measures that sufficiently approximate terall capacity of systems for
providing a generic bundle of services.

Furthermore, agreement is sought on the methodsttgrating the different sources and
types of information on ecosystem health, reviewhegpossibility for multi-criteria
analysis and methods for deriving a single indea Gsommon currency” for ecosystem
assessment. The proposed approach of ecosystemmgeto identify some simple but
powerful rules that guide or approximate key chartgehe health of ecosystems. A
useful analogy can be made to a regular healthketyeavith a doctor. The doctor checks
the patient’s vital signals, looking for symptomrssome general indicators of the state of
the system. Ecosystem health is assessed in témiserving changes in the vital
signals or proxies of the general capacity of §stesns for delivering the services; thus,
the approach depends on acceptance of the gesstahptions about the applicability of
the adopted measures for predicting delivery obgstem services. The health checklist
should be applicable at the global, national oal@cales and support “preventive
medicine” investigations as well as more thorougginginations when symptoms
evidence a trend towards general health decline.

Tasks:

* Review and evaluate potential core measures frenetbsystem accounts
and their applicability for assessing ecosystentthpmtential/capacity
measurement

* Propose, and provide justification for, a corecddetymptoms or indicators for
an ecosystem health check-list

* Review approaches to integrating different measutesa common index or
‘common currency’ for ecosystem accounts

References:
» David Rapport et al. (1998) Ecosystem Health, BiadkScience, Maden,
MA

*  Wentworth Group of Concerned Scientists (2011) C8&indards and
Accreditation Manual for Australian Regional Enviroental Accounts Trials
2011
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» Cosier, Peter and Jane McDonald (2010) A Commome@ay for Building
Environmental (Ecosystem) Accounts, Wentworth GrotiGoncerned
Scientists, Paper prepared for the London Grougronironmental
Accounting, 25-28 October 2010, Santiago, Chile

8. Classification of ecosystem services

Ecosystem services can be defined broadly as tieidms of ecosystems that provide
benefits to human well-being and arise from therattion of biotic and abiotic
processes.

A Common International Classification for Ecosyst8ervices (CICES) is needed in
order to integrate and compare across potential stairces for ecosystem service flows.
A joint initiative on this topic by EEA, UNEP and\lED resulted in 2 international
workshops (Copenahagen, 2008 and 2009) and amaglectorum in 2009. CICES was
developed on the basis of consistency with accepfealogies currently in use and
compatibility with SEEA. CICES was presented fdormation to the UNCEEA meeting
of June 2010. In the document, CICES is cross-tdbdlwith other international
classifications, in particular the Central Produ€lassification (CPC V2), and the
Classification of Individual Consumption by Purpd€©ICOP).

Since these discussions, work has continued orysiaws services and led to some
developments. There is a proposal for a differgme of classification for marine
ecosystems by Anne Boehnke-Henrichs, Dolf deGrodtZalman Hussain for the
purpose of economic value calculation. Other dgvalents are taking place under the
MA update process and ES applications (InVest, ARIB. These works have to be
reviewed and, where relevant cross-referencedadopfinalization of CICES.

Tasks:
» Review recent developments related to the ecosys¢enices classification
(CICES) and propose final version
* ldentify deviations from other typologies in useg(drom TEEB) and explain
the reasoning for deviations (if any)
References:

* Haines-Young, Roy and Marion Potschin (2010) Prapfis a Common
International Classification of Ecosystem Goods 8edvices (CICES) for
Integrated Environmental and Economic AccountingpBred for EEA for
the UN Committee of Experts on Environmental-EcommoAtcounting, 23-
25 June 2010, New York
(http://unstats.un.org/unsd/envaccounting/ceea/mgstUNCEEA-5-7-

Bk1.pdf)

9. Prioritization of ecosystem services
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It would be useful to distinguish between (i) seed that increase overall production and
welfare but are not currently captured in the SEA(J (ii) services that support economic
activities already captured in the SNA, thoughmextessarily explicitly. There has been
a general call within the context of the World BARKRVES global partnership to
examine which services should be regarded as pe®for ecosystem accounting, noting
that some are more difficult than others from a sneament/valuation perspective. For
the purposes of ecosystem accounts, prioritizataonbe made considering the following
criteria: (i) economic importance; (ii) possibility consistently include the service in
SEEA,; and (iii) availability of data. For these @otial priority services, there is a need to
analyse how available data (which will often begfreented and/or spatially
heterogeneous) can be used to construct meanimatiohal level physical and monetary
statistics suitable for incorporation in SEEA. ithalso be important to provide general
clarifications in regards to avoid overlap or daibbunting (or perceptions thereof) in
national accounts by including different types adfasures.

Tasks:
* Review criteria for prioritizing ecosystem servicasasurement for
ecosystem accounts
* Analyze the interrelations between different sex\flow measures and
determine which are most relevant and most feagiblecosystem accounts
* Investigate availability of measures for capturaugpsystem service flows at
different levels either in physical or monetarynsr or both

10. Principles of monetary valuation

There is a general consensus on the principlentbattary valuations in SEEA should be
consistent with the SNA. However, there are a nurobg&echnical challenges to achieve
this and also compile meaningful information fooggstem accounts in monetary terms.
In particular, there is a need to continue to &thek of existing practices and build a
collective understanding on what is feasible oicegfht and which approaches are
appropriate for what purposes.

The scope of ecosystem accounts, in principle, imeyde valuations of services already
included implicitly in the SNA and valuations ofrgees not included in because they
are flows outside of the SNA production boundamgvedal general studies have been
done to review current approaches to ecosystenicesrvaluation, including the below
analysis taken from EEA (2010).
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M ethodology Approach Applications

Change in productivity Value impact on change on Any impacts on products — need
(market) products an observable change to
production of valued product

Cost of iliness, human capital Value impact on rditp and Any impacts on health (e.qg. air &
mortality and/or health problems water quality)

Replacement cost Cost of replacing the lost good #ny losses that can be
service replaced/restored
Travel cost method Derive demand curve from actufdecreation, tourism

costs of travel

Hedonic prices Disentangle effect of Air quality, scenic beauty,
environmental factors on prices cultural benefits (e.g. of green
of goods and services spaces on property values)

Contingent valuation Survey willingness-to-pay &r  Any service

specific service

Choice modelling Survey preferences for a set of Any service
options

Benefits transfer Generalize results from Any service for which suitable
comparable situations in differentcomparisons are available
contexts

SourceEcosystem Accounting and the Cost of BiodiversigsesEEA Technical Report No 3/2010

Tasks:

. Review current proposals for valuation from thespectives of policy-
relevant uses, technical soundness, feasibilitydgqular and
comprehensive accounting, and coherence with thergeaccounting
framework

. Compile list of the key technical challenges formatary valuation in the

ecosystem accounts
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