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While the desirability of development is univergalecognised, there are growing
concerns over whether environmental constraintsliwiit development and whether
development will in turn cause serious environmietiégnage, worsening thereby the
quality of life of future generations. The negatimpacts of development are now
becoming evident in the increasing degradationhefénvironment and scarcity of
natural resources reserves. This paper consibersssue of environmentally sound
and sustainable socio-economic development andsptinthe need for clarifying
this new development concept and for developinghodlogies for its assessment
and implementation through a discussion of the slidetween environmental
accounting and the System of National Accounts (BKased on the conceptual
framework of SEEA described in the new versionte United Nations’ SNA for
1993. The paper also presents the Indonesianierperin building an institutional
framework for natural resources and environmentahagement through a joint
effort in a project entitled Natural Resources &myironmental Accounting where
concepts and methods of Natural Resources Accauih@ive been developed and
applied in compiling the resource account for @éls and forest.

1. INTRODUCTION

The achievement of sustainable development renthengreatest challenge
facing the human race. Beside the successful stioegonomic growth and
good progress over the past generation, many pestglelive in poor
conditions and suffer from inadequate access twuress such as health and
educational services, land, infrastructure and tagseility which are
required to give those people a change for a béféerThe desirability of
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development is universally recognised, nevertheless have witnessed
rising concern about whether environmental constsaiwill limit
development and whether development will causeossrienvironmental
damage, which in turn will worsen the quality délof future generations.

Currently, the progress and welfare of a countrynsasured by per
capita income, based on national income divided tly number of
population. National income accounting tends taalieol for political and
economic analysis. The understanding of nationadnme from year to year
[as] including changes in investment, savings,cstme of industry, etc., will
facilitate the task of development planners andtip@ins to formulate
policies. However, the negative impacts of develeptrare now becoming
evident in the increasing degradation of the emvirent and scarcity of
natural resources reserves. As natural resoura@srimeincreasingly scarce,
and the environment increasingly deteriorated,cttst of development will
become more and more expensive, which in turn Wwadmper future
development.

The discussion of environmentally sound and suahbdén socio-
economic development has received increased aentirom the
international community, stimulated in particular the report of the World
Commission on Environment and Development. The rieedlarifying this
new development concept and for developing metlogies for its
assessment and implementation has been recurstrgsed in international
conferences. A consensus emerged in the workshihye teffect that enough
progress had been achieved to develop the linkeelaet environmental
accounting and the System of National Accounts (BEN¥d to elaborate
certain aspects of environmental accounting inréwesed SNA. The SNA
presented a unique opportunity to examine how thdous concepts,
definitions, classifications and tabulations of ieomwmental and natural
resources accounting can be linked to the SNA. S&tellite approaches to
environmental accounting expand the analytical ci#paof national
accounts without overburdening the central framévedithe SNA.

The new version of the SNA (SNA’93) is a comprelnmsconsistent
and flexible set of macro-economic accounts to m#éwt needs of
government and private-sector analysts, policy msa&ad decision takers. It
deals more fully with the integration of the wha&leonomic accounts of the
nation including balance sheets. The system laysmdbie groundwork for
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dealing with interaction between the economy and tiatural assets
(resources and the environment), and elaboratesnalytical approach to
the assessment of poverty and other social aspédtse population. The
backbone of the SNA is an overall picture of thetd framework. The
framework is an integrated system where the sameeqts, definitions and
classifications are applied to all accounts andadmunts.

In certain types of analysis, the basic intentiomot to use alternative
economic concepts, but simply to focus on a cerfaid or aspect of
economic and social life in the context of natioaetounts. The intent is to
make apparent and to describe in more depth asgrexdtsire hidden in the
accounts of the central framework of surface onlhailimited number of
points. In other types of analysis, more emphasigiven to alternative
concepts. For instance, the production boundary beayghanged and the
concept of fixed assets and the related fixed abgdrmation may be
broadened. In these approaches, the economic grotsedf is depicted
differently, and complementary or alternative agates are calculated. The
analysis of a number of important fields such agad@rotection, health or
environment may benefit from building a frameworlkx &accommodate
elements which are included in the central accouaxglicitly or implicitly,
plus complementary elements (either monetary @hysical quantities) and
possible alternative concepts and presentationssd Ispecial constructs,
which are semi-integrated with the central framéware called satellite
accounts.

Typically satellite systems allow for: (a) the piggn of additional
information on a particular social concern of adtmnal or cross-sector
nature; (b) the use of complementary or alternatimecepts, including the
use of complementary and alternative classificaticand accounting
frameworks, when needed to introduce additional etisions to the
conceptual framework of national accounts; (c) edésl coverage of cost
and benefits of human activities; (d) further asayof data by means of
relevant indicators and aggregates; (e) linkagphykical data sources and
analysis to the monetary accounting system. Thhlaeacteristics, even in
this summary form, point to important roles for edlite analysis and
accounts. Satellite accounts in various fields may,addition, help to
connect analysis between some of those fields.ll&ataccounts are thus
able to play a dual role, as tools for analysis fandtatistical co-ordination.
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Environmental accounting is a complex and elusiugext. It is also a tool
with great potential that can help ensure thafihgre estimation of national
income represent more accurately true “sustainaisleme. The existing
system of national accounts has some limitatiomes§&Domestic Product
(GDP) figures are widely used by economists, pmétis, and the media.
Unfortunately, they are generally used without istiad) that they represent
an income that cannot be sustained. Current calonfaignore the loss of
natural assets and the decreasing quality of emviemt and view the sales
of non-renewable resources entirely as income. tteebgay must be found
to measure the prosperity and progress of mankind.

Economic growth is important in raising the stawdaf living, but it tells us
only part of the story. In addition to the poveigsociated with slow
economic growth exacerbated by rapid populatiorre@ses, many side
effects of development which are not incorporatedhie GDP estimations
take their toll on social welfare. Among the momgortant of these effects
are environmental damages caused by development uabanisation
problems. For several reasons, environmentallysaegiGDP is beginning
to receive the attention of policy-makers. The actimg system attempts to
include all components or nature that can be qtaiviely or qualitatively
changed by human activity.

Keeping in mind the general trend of establishingmnmental information
systems and if a comparison is made of the varagmsoaches adopted in
the light of the planning objectives, it turns @bt each country seems to
have adapted its environmental accounts to its owational needs,
institutions, and culture. The approaches pursugdifferent countries
reflect several planning concerns and objectiveshsas: diagnosing the
current state of the environment; analysing theeatffof environmental
policies on economic performance and welfare; zgsgsthe value of
resources that can be exploited for developmemtedisas the conditions of
their regeneration; and identifying the possibld¢ias among the social,
economic, and ecological objectives of developmerity a view to global
negotiation.

So far, no natural resource accounting effort hademt possible to attain all
of the planning concerns and objectives, as meationbefore,

simultaneously or to cover the entire range of pilag processes. It is
difficult to imagine a system capable of meeting tieeds of economists,
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ecologists, the public, decision-makers, and enwrental managers all at
the same time. Developing countries may thus havehbose from the
various possible approaches by referring to thein acneeds, level of

development, and environmental management problémiso indicated the

difficulties of finding a consensus on a theordtitamework that would

present clearly the complex relation between thenemy and the

environment. Therefore, a case by case, and cobgtgountry analysis is
called for, based on a simplified accounting frarmduwwith an operational

perspective containing more practical recommendatio

2. SCOPE OF ENVIRONMENTAL ACCOUNTING
2.1. Scope and Coverage

There is a large variety of approaches in the desigstatistical systems
describing the interrelationships between the m@tanvironment and the
economy. The two extreme positions can be identifis: (a) the statistical
description that focuses on the environment. Emwrental-economic
linkages are described with regard to impacts enetvironment. Much of
the statistical framework is concentrated on thatiap description of the
natural environment, involving the use, for ins@nof maps of particular
regions (ecosystems or eco-zones). The informasioormally presented in
physical units; (b) the statistical framework thatuses on the economy and
takes environmental-economic linkages into accaumy in so far as they
are connected with actual economic transactionsr (Example,
environmental protection expenditures and actuatadge costs). The data
systems are typically more detailed presentatidnsoaventional national
accounts, as they present monetary data on act@mdactions in market
values. In figure 1, these two concepts are inditah boxes 1 and 6.
Approaches that are located between these twerags could be classified
with regard to that use of the unit of measuremémt,example, money
values or physical units.

Systems that mainly use physical units could extireddescription of
the natural environment to include information dme tphysical flows
between the environment and the economy (use afalaesources, flow of
residual products). This description in physicainte could be further
extended to include information on transformatiamcesses within the



248

economy. Material/energy balances comprise a palsiescription of the
use of natural resources, their transformationroegpction and consumption
activities and the flow of residuals back to theuna environment. The
description of economic activities in monetary terhas been extended in
the case of the System for Integrated Environmemtadi Economic
Accounting (SEEA) to the valuation of the use o tiational environment.
The comprehensive measurement of costs and benefiteconomic
activities and their environmental impacts is therppse of such
calculations. Such valuation not only facilitatelse tincorporation of
environmental concerns into economic analysis kad areates a common
scale of measurement that allows the compilation exfonomic-
environmental aggregates on a highly condensed. |@fee SEEA thus
covers in principle both national accounts desngl#conomic activities and
environmental accounts including all monetary anyspgal flows that
describe the interrelationship between the enviemtrand the economy.

The following four elements are included in the 3Emamely: (a)
transaction and other economic flow and stock efgsef the established
economic accounting system of the SNA, which arepsfcial relevance to
the measurement of the environmental impact of @rwnactivities and will
have to be further disaggregated to identify manyeflows and assets
related to the use of the natural environment anttéated differently in
environmental analysis carried out in the contekttloe SEEA; (b)
environmental stocks and flows to which alternativenetary (non-market)
valuations for the use of the environment are &ppl{c) physical data on
the flows of natural resources from the naturaliremvment to the economy
and their transformation within the economy, andttoa flows of residuals
of economic activities to the natural environmdidty a description of the
natural environment in physical terms in so faritas necessary for the
purpose of analysing the impacts of human use. SEEA focuses on the
interrelationships between the environment and ébenomy. Economic
activities, as well as events within the naturaliemment, are dealt with in
detail only in so far as they are necessary foreustdnding the relations
between the economy and the environment. UsingStHA as a starting-
point for the SEEA does not necessarily lead tar@ly economic view of
environmental concerns, rather it permits the ohitsion of ecological
elements into economic thinking and decision-makittgough the
employment of a common framework. If ecologicaliss can be translated
into monetary terms, the possibility of economiccidens, taking
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environmental problems into account is much impdovéhe aim of the
SEEA is thus to establish a suitable database dédicips of sustainable
development that incorporate the issue of the enwuient into mainstream
policies.

2.2. The SEEA Versions

The SEEA contains four parts, each of which follalwe concepts of the
SNA to a different extent (Figure II). Part A, sedt out from the production
account of SNA, provides the basic framework far 8EEA. It contains a
description of production and consumption actigitisupply and disposition
tables), and of the accounts of non-financial asSdte production segment
of the SNA constitutes the data basis for inpupattables within uniform

row and column classifications. The input-outpuanfework is the most
suitable economic one for analysing environmentalkemic relations,

because it can be easily extended to include flowsatural resources from
the natural environment as input to economic aatwi and flows of

residuals of production and consumption activities, unwanted asset
accounts of the SEEA are the non-financial assebwats of the SNA,

partly in an aggregated version and partly in aendisaggregated form.
Disaggregation facilitates the identification oetenvironmental protection
activities that prevent and mitigate environmentgterioration or restore the
damage (effected in health expenditures, matedeiosion) caused by the
deteriorated environment. In the case of non-firnassets, further
disaggregation of stocks and volume changes ofaladssets is proposed.

The second part of the SEEA (part B) consists afeacription of the
interrelationships between the natural environmamd the economy in
physical terms. This part incorporates the relewamcepts and methods of
natural resources accounting, material/energy lbaknand input-output
table; and it is closely linked to the monetaryfoand assets of the SEEA,
derived from the production segment of the SNA. Tiwusion of natural
resource accounts and balances can be made witioalifying the concepts
of the SNA.

In the third part of the SEEA (part C), differemqgpaoaches for estimating
the imputed costs of the use of natural assetsliaceissed. In this context,
these different valuation methods are used: (aketamaluation according to
the concepts of the non-financial assets accountsthe SNA; (b)
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maintenance valuation, which estimates the costessary to sustain at
least the present level of natural assets: (c)imgent valuation, which could
be applied especially for estimating the valuehef tonsumption services of
the natural environment.

The fourth part of the SEEA (part D) contains addial information that
could be obtained by further extensions of the SEH#ose extensions have
been applied especially in the case of househdiditees whose detailed
analysis can contribute to a better understandifgthe social and
demographic forces behind the impacts of humarvities on the natural
environment and of the effects on human welfarertHfeumore, the
consequences of treating environmental functiorterims of the production
of environmental services are discussed. Finalbating both internal and
external environmental protection activities asdaieiion activities can be
viewed as introducing a broader concept of outpby (neans of
externalising internal intermediate costs of enuinental production). The
different parts of the SEEA are described not gmisge entities but as an
extension comprising the data of the precedingestaBased on those four
parts of the SEEA and various methods of valuatsix,basic versions of
the SEEA modification could be obtained for difigreurposes of analysis.

3. ALTERNATIVE APPROACHESTO ENVIRONMENTAL
ACCOUNTING

The System of environmental accounting broadensSiNA concepts of
cost, capital formation and stock of capital by @ementing these with
additional data in physical terms in order to enpags environmental cost
and the use of natural assets in production, arbgnding them through the
incorporation of these effects in monetary term&welver, within this
general orientation, the several existing approswdiéfer considerably in
terms of methodology and environmental concerngesseéd. The SEEA
synthesises as far as possible the various appsacid integrates them into
one comprehensive approach. Three main approachesntironmental
accounting which are complementary and overlap e#todr are: (i) what is
generally referred to as natural resource accogntwhich focuses on
accounts in physical terms; (i) what is generalilled monetary satellite
accounting, which is linked to national accountd anin monetary terms. It
identifies the actual expenditures on environmeotalection and deals with
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the treatment of environmental cost to natural atiter assets caused by
production activities in the calculation of the pebduct. Monetary satellite
accounting is generally more limited in coverages¥ironmental concerns
than physical resource accounting; and (iii) thdfave-oriented approach.
The approach deals with the environmental effeotsd by individuals and
by producers other than the producers causing teffieets. The latter
effects may often be much larger than the costezhasid do not affect the
net product but rather the net income through feassof environmental
services. In terms of practical implementation, 9Pbgl resource accounting
is the most advanced approach compared to thesotBswperience with
monetary satellite accounting is much more recamd, many controversies
still surround this approach, particularly with aed to valuation. The least
consensus exists with regard to the welfare apprdacenvironmental
accounting.

3.1. Natural Resource Accounting in Physical Terms

Natural resources accounting focuses on physicaktasbalance--i.e.,
opening and closing stocks and changes thereimatierials, energy and
natural resources. Where applicable (for selecwtutants), it may also
include changes in environmental quality of natuagkets in terms of
environmental (quality) indices. Several examptésjeloped by individual
countries or sponsored by international organigati;mow exist. Also the
multipurpose Framework for the Development of Eominental Statistics,
developed by the United Nations, includes the emwirent statistics
elements from which the physical asset balances lmanconstructed,
although it does not include the balances themselWae SEEA, which
shows the links between physical and monetary adspuncludes natural
resource accounts as a module.

3.2. Environmental Accountsin Monetary Terms

Monetary environmental accounts, in a restrictedseeonly, separately
identify within the nationals accounts the actuatpenditures on
environmental protection. In some instances, thegpenditures are
externalised by treating ancillary environmentabtpction activities as
separate establishments. Monetary environmentaluats in this restricted
sense would also include the functional approach etvironmental
accounting. A broader interpretation of monetaryirmmmental accounting
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may include the sort of environmental adjustmergsetbped in projects
carried out in several resource-oriented developiogntries. In these
studies, GDP is adjusted for selected environmemsils, including the cost
of oil depletion, deforestation, depletion of fistock and the cost of soil
erosion. While these studies are based on detaalyses in physical terms,
distinguishing between a variety of species of Bmlfish and different types
of soil, based on geographical location and agucal use, the ultimate
focus is on the adjustment of GDP. These studiasotldeal with an explicit
allocation of the environmental adjustments betweactivity and
expenditure components of GDP.

The comprehensive accounting approaches take th&® &Na point of
departure and thus stay very close to the analybitantation of economic
analysis. At the same time, they emphasise the riigpoe of recording
physical flows and stocks in support of the monetanvironmental
economic analysis. The SEEA does not distinguidivden depletion and
degradation, but rather between quantitative aralitative use of natural
assets. In the first case reference is made togbeof environmental goods
and in the second case to the use of environmseiailces. In this matter we
assumed that depletion approximately coincides whih quantitative use
and degradation with the qualitative use of natassets. Even though the
distinction between depletion and degradation isdemait should be
understood that economic activities may resultepletion and degradation
at the same time.

The comprehensive accounting approaches allocate ettvironmental

impacts of depletion and degradation to the sepagabnomic activities

causing these environmental impacts and to expaedicomponents,

reflecting the immediate effects correspondinguargitative and qualitative
changes in natural assets. The SEEA and the cadestmainly consider
the effects on production analysis, identifying #vironmental cost of
depletion and degradation caused by different emonoactivities and

showing the corresponding effects on natural amgroassets. The SEEA
furthermore introduces an enlarged concept of ahformation, which not

only allows incorporation of depletion and degramtateffects but also the
transfer of natural resources to economic uses.

3.3. Welfare and Similar Approaches
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One welfare approach, instead of dealing with th&t caused by production
activities and their effects on capital used in dwuaiion, focuses on
environmental impacts of cost borne or, in a broadmse, on well-being.
The approach considers the free environmental ss\provided by nature
to producers and consumers and subsequent damage Il them. The
environmental services provided free and the dantegee are implicitly
considered as transfers by and to nature, whicle@&se or decrease the
environmentally adjusted net national income.

Another approach is based on the concept of enviemtal sustainability
standards and on estimating the necessary avoidanastoration costs to
meet these standards. The approach does not ddalthd immediate
environmental impacts of production during the presaccounting period,
but rather with those impacts incurred over an aogigd length of time.
The approach suggests that the cost should be etiangthose industries
that are able to absorb such cost given the pfickeir products; these are
not necessarily the industries which caused theadegjon in the first place.

4. GENERAL FRAMEWORK OF ENVIRONMENTAL
ACCOUNTING

4.1. Basic Structure

The basic structure of the SEEA shows the conoap&NA together with
the alternative concepts used in environmental wdso The use of the
SEEA framework to present environmental accounéind the relationship
to the SNA is convenient as the SEEA was developedmmediate
relationship to the SNA so that its concepts arabsifications are more
closely linked to those of the SNA than is the caséh any other
environmental accounting system. However, formagncepts and
classifications of the SEEA should be consideredvask-in-progress, as
many of its elements continue to be discussed amoagpnal and
environmental accounts. In the description of thEEA framework,
environmental cost and capital elements included loa interpreted in
physical as well as in monetary terms. Much causioould be exercised in
the use of these elements in monetary terms anthencorresponding
derivation of environmentally adjusted aggregaldss does not reduce the
usefulness of environmental accounting, howeverthes approaches to
environmental accounting described above show dhatysis in physical
terms is as useful as environmental accountinganetary terms, as long as



254

the analysis is carried out in the context of alsefined framework of
satellite accounts.

The flow and stock items of the SNA are shown mgshaded area of Figure
Il (basic structure of the SEEA). The columns loé table related to flows
are a column (1) for production, covering output), (fntermediate
consumption (Ci), consumption of fixed capital (QF&hd net domestic
product (NDP); a column (2) for the rest of the ldpwhich includes export
(X) minus imports (M) and a column (3) for final rgumption (C). The
rows of the table referring to the SNA flows arercav (ii) for supply,
including output and imports; a row (iii) for econi uses, including
elements for intermediate consumption, exports| fitonsumption and gross
capital formation (Ig); a row (iv) for CFC and, &y, a row (v) for NDP,
which presents the elements that define the ndtiacaounts identity
between NDP and the expenditure categories. The 8démn (4) asset
balances of produced assets includes the openidgclsing stocks of
produced assets (Kop.cc & Klip.cc) and the elemerpdaining the change
between the two, i.e., net capital formation (I€1§C), holding gains/losses
on produced assets (Revp.cc) and other changeslimeg of produced
assets (Volp.cc).

The assets balances in the SNA area cover all egorassets, and therefore
include the assets covered by column (5) for naipced natural assets.
The elements of this column, however, do not figuréhe calculation of
NDP as all changes in non-produced natural assstgsebn opening and
closing stocks (Konp.cc Klnp.cc) are “explained” ttre SNA as holding
gains/losses (Revnp.cc) and as other changesumeobf assets (Volnp.cc).

4.2. Extended SNA Framework to Environmental Accounts

The non-shaded area of figure Ill includes the @mitkl elements that are
needed to supplement the SNA concepts with datphisical terms on

environmental cost and capital, or amended the 8d#epts by valuing the
physical data and incorporating the values in @mritental adjusted
concepts of cost and capital. There are two typesiditional elements. The
first group is included in an additional column (@)ich records the effects
of economic activities on non-produced natural ssech as air, water and
virgin forests that are not included as economigetssin the SNA. The
second group of elements is included in two add#iorows (vi-vii) that

include elements for the use of non-produced nbagsets by depletion and
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degradation, and for other accumulation of non-pced natural assets,
which covers the transfer of natural assets to l@etd/ieen economic uses.
The SEEA elements in the additional column (6) sowd (vi) and (vii) can
be interpreted in physical as well as monetary serAmother row (viii) is
included to derive an environmentally adjusted d@nestic product (EDP
and other environmentally adjusted concepts. Tdusis only relevant in the
case of monetary environmental according when exhdit SEEA elements
are specified in value terms.

In row (vi) related to the use of non-produced ratassets, an additional
element (Use np) has been included in the columnpfoduction. This
reflects the use of non-produced natural assqisaduction: it is the sum of
the counterpart items in columns (5) and (6) remmdBg, respectively, the
use of non-produced natural assets that are econassiets in the SNA
sense (Use np.cc) and the degradation of otheralaassets that are not
economic assets (Use np.env). The use of non-peddeconomic assets
(Use np.cc) includes the depletion of minerals,akieaction of timber from
forests that are economic assets and the effectgrastuctivity of those
forests and agricultural land of soil erosion, a@ioh, etc. The deteriorating
effects of air pollution on buildings and structsirend the effects of soail
erosion on roads and other degrading effects odysed assets are not
included as they are assumed to be reflected in. JR€ use of natural
assets that are not economic assets (Use np.ewa)scthe non-sustainable
extraction of fishstock from oceans and riversraotion of firewood and
lumber from tropical and other virgin forests omting of animals living in
the wild and also the effects of emission of realdwon the quality of air,
water, fishstocks, wild forests, and the effecttifer economic activities
(recreation, agriculture, transport, etc.) on egstems and special habitat.

Other accumulation in row (vii) records in physical monetary terms the
transfer of natural assets to economic uses asaagehin stock of non-
produced economic assets (Inp. cc). The countempfathis increase in
economic assets is the reduction of natural asgleés than economic assets
(Inp.cnv). The (Inp.cc) would include the transfedand to economic uses,
the net additions to proven mineral reserves, theversion of wild forests
to timber tracts or agricultural land, and the amion of fishstocks to
economic control. If deterioration takes place ted same time as natural
assets are incorporated as economic assets, tmdodation is not recorded
in the other accumulation row, but is included ast pf uses of natural
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resources. If this deterioration takes place befbeetransfer, it is recorded
as the use of an asset in the environment (Usenvjpand if deterioration
takes place after, it is recorded as uses of Naesaurces that are economic
assets (Use np.cc). As the elements of row (vi)uise (i.e., depletion or
degradation) of non-produced natural assets, amd (i) for other
accumulation are included in the SNA in other vaduohanges, the content
of other volume change is reduced in the SEEA agpaned with the SNA.

If the additional SEEA elements are valued in manetterms, the
incorporation of the use of non-produced naturadetss (Use np) as
additional cost in the column for production resuit an EDP, presented in
row (viii), which is lower than NDP. The elements riow (vii) for other

accumulation do not affect EDP. If the additiondtE3\ elements are
expressed in physical terms, row (viii) is not velet; in that case, the
additional information in row (vi) and (vii) is onlused to supplement NDP
with information on environmental cost caused byremnic activities.

Corresponding to the monetary valuation of the tmithl SEEA elements,
on the expenditure side, a new concept calledewmtraulation is introduced
in the SEEA to replace net capital formation in 8€A. It is presented in
row (viii), separately for produced assets (Ap.c@n-produced economic
assets (An.cc) and other natural assets (Anp.&or)produced assets, it is
the same as net capital formation (i.e., Ap.ed=d). non-produced economic
assets, it reflects the net effects of negativdatiegm and degradation and
positive additions of natural assets that are femred to economic uses (i.e.,
Anp.cc=Use np.cc+Inp.cc). For natural assets dtien economic assets, it
could be considered as the economic valuation efirfipact of economic
activities on the environment and it is the sumnebative depletion and
degradation effects (Use np.env) and negative tsffeé incorporating
natural assets as economic assets (i.e.- Anp.emvapgnv, Inp.env). If no
monetary valuation is used, the additional elemérgs Use np.ee, Inp.cc,
Use np.env and Inp.env) would supplement the SNforimation on
investment in produced assets (I) with informatianphysical terms on
changes in natural non-produced assets that tageiitte investments (1)
support the generation of economic activities.

If net accumulation replaces net capital formulatishen the additional
SEEA elements are valued in monetary terms, themataccounts identity
between NDP and final expenditures changes. INSIHA this identity, as
reflected in row (v) of Figure lll, is:
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FIGURE |. DATA SOURCES FOR INTEGRATED ENVIRONMENTAAND ECONOMIC ACCOUNTING

NATURAL ENVIRONMENT > ECONOMY
Physical description Physical flows between themrst | Physical flows | Physical
(with spatial orlentatloln environment and the economy2 within the econongm data

Additional market (imputed) and
non-market valuation

Non-economic Direct Imputed Indirect Disaggregation of | Monetary
valuation (preference market (cost the national data
inquiries value data) accounts
<

1 : Environment statistics system in a narrow sense
6 : Economic accounting system (SNA)

2+3+5+6+part of 1 : (Satellite) system of integdadmvironmental and economic accounting (SEEA)
1+ 2 : Natural resource accounts and environntatisscs in a broader sense

2 +3 :Material/energy balances
5+6 :Extended economic accounting system
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FIGURE IV: BUILDING BLOCKS FOR IMPLEMENTING THE SEA
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NDP = C + | + (X - M)

If net capital accumulation in economic assets €8pt Anp.ec) replaces net
capital formulation (1), the identity as reflectiedrow (viii) becomes:

EDP = C + (Ap.cc + Anp.ec) - Anp.env + (X - M)

In order to maintain the identity, the negative nedat for the economic
counterpart of changes in natural assets other@banomic assets (Anp.env) is
added. This implies that expenditures and, in paldr, net capital accumulation
of economic assets are only partly derived from moaduct of economic
activities reflected in EDP; an important part loé texpenditures may reflect the
transfer of environmental assets and/or their ses/to economic activities. This
can be shown more clearly be re-arranging the térrttsee above EDP identity as
follows:

EDP + Anp. env = C + (Ap.ec + Anp.ec) + (X -M)

5. INDONESIAN EXPERIENCE

5.1 Institutional Framework for Natural Resources and Environmental
M anagement

Indonesia has already established important elesrafnd policy and regulatory
framework for environmental protection. As in othasuntries, however, the
institutions responsible for environmental manageméace a variety of

constraints in carrying out their mandates effedyiv Hence, environmental
concerns are not yet effectively integrated intoveli@oment planning and
implementation. Fulfilling the gap between poliaydaimplementation calls for

strengthening the institutional framework and cépec for environmental

management. Where feasible, reliance on marketbasgruments in further

developing the environmental policy framework woeltbnomise on the scarce
administrative capacity. In building institutionahpacities, stepped-up efforts
would be needed on three main fronts: improvingsyetems for environmental
information and analysis to inform priority-settingnd policy design;

strengthening the institutions responsible for mnental management,
including clarifying their roles and improving ceeination; and enhancing local
participation on policy-making, monitoring and erdement.

Accurate and timely information about environmertahditions and trends is
essential for an understanding of the risks they mase to human health,
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productivity and future growth. For developmentnpleng and implementation,

area specific information and project-specific eanimental impact analysis are
required, with subsequent monitoring of actual testtxamples are the

environmental data being complete and publishedthgy Central Bureau of

Statistics (CBS) and the State Minister for Envinemt (LH), environment-

related information developed by concerned linenages such as Forestry and
Agriculture Ministers, the AMDAL program which reiges environmental

impact assessments (EIAs) to be prepared for pgeojexpected to have
significant environmental effect, and the publicueation and awareness
campaign under the PROKASIH (Clean Rivers) prograhese, however, are
only parts of a foundation that Indonesia will néedbuild on considerably in the
future.

Strengthening the environmental information systevrifisrequire concerted and
sustained multi-agency efforts. Main areas forrdibe include: the expansion of
efforts to collect field data on environmental citioths; the development of
environmental indicators by the relevant line agesicimprovements in the
capability of government laboratories; the compstgion of data combination,
analysis and management; and the improvement oficpabcess to data on
environmental conditions and trends. Improvement tbé environmental
information needs to be complemented by stronglkcypanalysis capabilities.

There are various reasons for integrating enviroriadle and economic

accounting. The first reason has to do with analysstimation of environmental
costs in environmental accounting are often dona wgetailed breakdown, for
instance, to distinguish different types of lumbedifferent species of fish when
computing environmental adjustments to value addetbrestry and fishing.

Similar calculations are carried out in the cont@&ft national accounting.

Obviously, the two types of calculations need tocbepatible, as otherwise it
would be difficult to assess how environmental atipents will affect economic
variables such as capital and output. The othesoreafor integrating work on
environmental and national economic accountingssitution- and organisation-
related. Detailed environmental analysis precedimgronmental accounting are
often carried out by specialists who are very déf¢ from those dealing with
national accounts. Integration would require a mmeganisational structure that
permitted inter-institutional and interdisciplinazg-operation.

5.2. Case Study on Several Resour ces Accounts
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A joint effort in a project entitled Natural Resoes and Environmental
Accounting for Indonesia was started in Septemi®901 A working team was
set up consisting of staff from the Central Bure&Statistics, State Ministry of
Population and Environment, and Environmental Managnt Development in
Indonesia (EMDI) Project. During the first stage tbe study, concepts and
methods for Natural Resources Accounting were dgezl and a book entitled
“Concepts and Methods for Natural Resources andr&@mwental Accounting”
was published (Jakarta 1992). The second stagkeoftudy was to apply the
concepts and methods in compiling the resourceuatdor oil, gas and forest.

The following tables are empirical evidence anchdaported from the study on
oil and natural gas resources accounts of Indonesia
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Table 1
Oil reserves and production 1981-1990

Million Barrels

Reservesto
Proven & Potential Reserves Production Production Ratio

Year Beginning year Ending year| Work contract  Pobdsharing Pertamina Total 3):(7)
1) (2 3 4) (5) (6) 7 (8)
1981 7 850.0 8011.1 270.4 284.7 29.7 584.8 15
1982 8011.1 8301.3 190.6 270.0 27.6 488.2 17
1983 8301.3 7913.3 234.0 238.8 27.7 500.5 16
1984 7913.3 8223.4 5.8 479.5 31.7 517.0 16
1985 82234 8192.9 6.5 446.7 30.6 483.8 17
1986 8192.9 7 470.8 7.3 470.4 29.5 507.2 15
1987 7 470.8 10 298.7 9.8 444.3 25.0 479.1 22
1988 10 298.7 11 054.5 14.8 444.8 24.5 484.1 23
1989 11 054.5 10 899.1 15.3 474.9 25.6 515.8 21
1990 10 899.1 10.919.8 12,5 491.9 24.1 582.5 21

Source: Columns (2) and (3): Department of Minind &nergy.

Columns (4) and (7): Indonesian Oil Statistics.
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Table 2
Natural gasreservesand production 1981-1990
(Thousand mmcf

Reservesto
Proven & potential reserves Production production
ratio
Year Beginning year Ending year| Work contract  Pobdsharing Pertamina Total 3):(7)
1) (2 3 4) (5) (6) 7 8
1981 44 797.0 42 397.0 79.8 902.3 141.6 11237 38
1982 42 397.0 69 870.0 68.9 859.0 184.0 11119 63
1983 69 870.0 71 102.0 74.8 912.3 199.3 11854 60
1984 71 102.0 83 820.0 20.1 1286.4 214.9 1521.4 5 5
1985 83 820.0 88 683.0 20.7 1337.9 221.4 1580.0 6 5
1986 88 683.0 96 950.0 20.1 1337.9 229.3 1628.9 0 6
1987 96 950.0 96 904.0 20.7 1470.9 240.6 1732.0 6 5
1988 96 904.0 91 449.0 14.8 1576.5 248.4 1864.9 0 5
1989 91 449.0 91 168.0 15.3 1710.0 253.2 1988.0 0 5
1990 91 168.0 104 252.0 12.5 1.864.8 165.7 2159.0 48

Source: Columns (2) and (3): Department of Minind &nergy.
Columns (4), (5), (6) and (7): Indonesian Oil Siiats.
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Table 3

Oil account
PHYSICAL ACCOUNT 1 464 1982 1983 1984 1985 1986 1987 1988 1989 1990/ Verace
(in millions of barrels) Change (%
1. Opening stock 7 850.0 8011.1 8 301.0 3791.3 822.4 19289 7470.8 10298.7 110545 10899.1 3.7
2. Growth 745.9 778.4 112.5 827.1 453.3 -214.9 3307.0 392 360.4 549.2 -313
3. Depletion 584.8 488.2 500.5 517.0 483.8 507.2 479.1 .1484 515.8 528.5 -1{1
4. Net change 161.1 290.2 -388.0 310.1 -30.5 -722.1 0827 755.8 -155.4 20.7 -240.4
5. Ending stock 8011.1 8 301.3 7913.3 82234 8192.9470.8 10298.7 110545 10899.1 10919.8 3.5
i and 5 =5proven and potential reserves
2 =4+3
Price per barrel (Rp.) 22 329.0 22926.0 28139.0 40A 30175.0 176440 28389.0 29467.0 30767.0 4@468. 6.9
Cost per unit (Rp.) 2 802.2 6 019.4 6 455.6 4898.0 8®mDP 5596.9 5840.2 9225.1 6 592.6 6 872.6 10.5
Profit per unit (Rp.) 19526.8 16942.6 21683.4 2B.04 24729.9 12047.1 22548.8 202419 24174.4 335954 6.7
Unit rents (85% profit) 16 597.{ 14 402.2 18403.9 21460.8 21020.4 10240.0 19166.520%%6 20548.2 28556.1 6.2
MONETARY ACCOUNT
(in billions of Rp.)
6. Opening stock 105 692.1 132 966.6 119 556.9 1456356 480.7 172 218.0 76500.9 197 390.0 190 199.3 38389 17.2
7. Growth 12 380.3 11 210.6 20704 17 750.2 95285 0@ 63383.6 21333.2 7 405.5 15683.0 1.0
8. Depletion 9706.4 70311 9211.1 11095.2 10169.6 19%7 91824 8329.2 10598.7 15091.9 16.1
9. Net change 2673.9 41795 -7140.7 6 654.9 -641.13947/3 54 200.9 13003.9 3193.1 591.1 -0.5
10. Revaluation 25139 -17589.1 33219.3 24190.1 213&% -88322.7 66688.0 20194.7 36950.7 87 278.9 16.0
11. Ending stock 132 966.6 119 556.9 145 635.5 176748072 218.0 76 500.9 197 390.0 190 199.3 223 596.8 26198 19.4
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Natural gas account
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PHYSICAL ACCOUNT

(in millions of barrels) 1981 1982

1983

1984 1985 1986

1987 1988

1989

Average
199((,)hange (%

44797.0 42397.0
-1276.0 28585.0
11240 11120
-2400.0 27473.0
42 379.0 69870.0

1. Opening stock
2. Growth

3. Depletion

4. Net change

5. Ending stock

69870.0 71102.082830 88638.0

3468.0 14239.0 6398.0 4RO
2236.0 1521.0 1580.0 29®
12320 12718.0 48188312.0

71102.0 83820.0 6380 96 950.0

96 950.0 96 904.0

1687.0 -3608.0
1733.0 18470
-46.0 -5455.0

96 904.0 91449.0

91449.0 91168.0
1707.0 15244.0
1988.0 2160.0
-281.0 13084.0
91 168.0 104 252.0

1and5 = proven and potential reserves

4 =5-1

2 =4+3

Price per barrel (Rp.) 2268.0 24920 3030.0 2509.2808.0 3417.0 3467.0 3479.0 34910 4587.0
Cost per unit (Rp.) 80.0 33.1 384.3 246.0 230.5 192.4 225 496.1 188.2 206.2
Profit per unit (Rp.) 2188.0 21589 26457 2263.0 5725 32246 32415 29829 33028 43808
Unit rents (85% profit) 1422.; 1403.3 1719.7 1471.0 1675.4 2 096.0 2107.0 1938.91468 28475
MONETARY ACCOUNT

(in billions of Rp.)

6. Opening stock 46 861.7 60297.0 98048.5 12227423 299.2 148 504.1 203 207.2 204 176.7 177 310.4 1953719
7. Growth -1814.7 401143 5963.9 209455 10719.2 8383 3554509 -6995.5 3664.6 43407.3
8. Depletion 1598.5 1560.4 3845.2 22734 26471 184 37357 3581.1 4 267.8 6 150.6
9. Net change -3413.3 385528 21186 18708.2 80747 421.9 -96.9 -10576.7 -603.2 37 256.7
10. Revaluation 16 848.6 -801.3 22106.8 -17683.0 38 37281.1 1066.4 -16289.5 19012.2 638814
11. Ending stock 60 297.0 98048.5 122274.1 123 298 504.1 203 207.2 204 176.7 177 310.4 195719.4 29687

11.

8.2

7.5

7.5

7.5

10.5

8.1

8.0
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