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Preface
The lmernational Monetary Fund (hencefonh, the Fund) staffs of
ftcial interest in the environment, and the issues relating to it, began in
early

1991. At that time, the Executive Board asked the staff to study the

interactions between macroeconomics and the environment and, wher
ever importam, keep them in mind when conducting policy dialogues
with Fund member countries.

An early search of the available literature

revealed that, while environmental economics was a reasonably well
developed discipline, little work had been done on the impact of macro
economic policies on the environment and the impact of environmen
tal policies on the macroeconomy.
In order to improve its understanding of the interrelationships be
tween macroeconomics and the environment, the Fund held its first
seminar in May

1993, inviting many nongovernmental organizations

(NGOs) dealing with the environment to share with it their views and
concerns. At a second seminar, held in May

1995, recognized experts

shared with Fund staff the results of their thinking and research on the
interrelationships between macroeconomics and the environment. This
volume contains the papers and proceedings of this second seminar.
The seminar was held with four specific objectives in mind:

(1) to

make the Fund staff aware of the current research on macroeconomics
and the environment;

(2) to present work being done on the environ

ment by Fund staff in support of the mandate and primary functions of
the organization;

(3) to a�sess the feasibility o f integrating macroeco

nomic and environmental policy formulation in the Fund's member
countries at different stages of development; and

(4) to identify the

ma.in elements of work that the Fund staff should undertake in the fu
ture, including finding ways of incorporating environmental concerns
into the staffs policy dialogue with national authorities whenever war
ranted and desired by the authorities.
The seminar was held over a two-day period (May 10-ll,

1995), and

participants included experts from academic and research institutions,
NGOs, the World Bank, and the Fund (including representatives from
Executive Directors' offices, as well as staff economists working on op
erations, policy development, and research). The participants were wel
comed by the Deputy Director of the External Relations Department,
Margaret Kelly, who provided the welcoming r-emarks, and the seminar

vii
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was closed by the Director of the Fiscal Affairs Department, Vito Tanzi,
who offered the concluding remarks. In between, participants had
open, frank, and intensive discussions on the interplay between macro
economics and the environment. These discussions were enriched by
many constructive and provocative comments from the floor. The First
Deputy Managing Director of the Fund, Stanley Fischer, gave a lun
cheon speech entitled "What Is Reasonable to Expect of the IMF on the
Environment?"
In preparing this volume, much gratitude is owed to outside experts,
including paper writers (Knut Alfsen, Peter Bartelmus, Wilfrido Cruz,
Kirk Hamilton, Stein Hansen, Mohan Munasinghe, and David Pearce),
discussants (Cielito Habito, Kit-il Parikh, Andrew Steer, and Michael
Ward), and others who participated actively from the floor (Phil Bag
noli, Herman Daly, Salah El Serafy, Ian Johnson, Jim MacNeill, and
David Reed). From the Fund, active participation was provided by the
paper writers (Adriaan Bloem, Ved Gandhi, Ronald McMorran, and
Ethan Weisman), session chairs, moderators, and discussants (Peter
Clark, Mohammed El-Erian, Margaret Kelly, Naheed Kirmani, Malcolm
Knight, and Vito Tanzi), and others who made useful contributions
from Lhe Ooor (Benecliclc Christensen, Paul Cotterell, Nuri Erbas,
David Nellor, Ganga Ramdas, and Emilio Saccrdoli).
Many Fund staff members helped in organizing the seminar (here
Laura Wallace, David Nellor, and Ronald McMorran need special men
tion) while others (including Dale Chua) assisted during the seminar.
The recorded proceedings were ably transcribed by Audrey Gross, Tam
mie Leedham, and Meike Gretemann. Ms. Gretemann also typed the
first draft of the manuscript while Ms. Nezha Karkas helped with all
later drafts and David Driscoll provided expert editorial assistance.
The editor is particularly thankful to all the people named above who
have contributed significantly to the successful conduct of the seminar
and producing this volume in record time.
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1
Macroeconomics and the Environment:
Swnmary and Conclusions
Ved P Gandhi

T macroeconomic policies and the environment interact? How im
wo themes dominated the discussions at the seminar. How do

portant is it that the Fund staff become aware of this interaction and
take it into account in dealing with member countries?
Sessions 1, 2, and 3 of the seminar were devoted mainly to the ftrst
theme, while Session 4 focused primarily on the second theme. The
seminar opened with welcoming remarks, which provided to the partic
ipants the background of Fund work on the environment, and dosed
with concluding remarks, which, among other things, looked forward
to establishing priorities for Fund work on the environment.
In her welcoming remarks, Margaret Kelly reminded participants that
the primary mandate of the Fund is to promote international monetary
cooperation and exchange rate stability and to help member countries
solve their balance of payments problems. Nevertheless, should resource
depletion or environmental damage in a country be so severe as to affect
seriously the longer-term viability of its balance of payments, the IMF
st.:""lff cannot but be involved. Kelly described how Fund staffwork on the
environment has so far focused on monitoring the research of other spe
cialized institutions and developing an understanding of the links be
tween macroeconomic policies and conditions and the environment
thereby enabling the staff to design sound macroeconomic policies.
Interrelationships Between Macroeconomics and
the Environment
In dealing with links between macroeconomics and the environment,
the first three sessions of the seminar reviewed the conclusions of read-
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ily available studies using alternative analytical frameworks (Session I ) ,
the urgency and feasibility o f integrating the environment into national
accounts (Session 2), and case studies of the possible impact on the
economy of integrating environmental objectives into macroeconomic
policymaking (Session 3).
Impact of Macroeconomics on the Environment

The Ved Gandhi and Ronald McMorran paper highlighted four con
clusions that have been reached by the analyses carried out in the par
tial equilibrium framework. First, macroeconomic stability is a mini
mum and necessary condition for preserving the environment. Second,
environmental degradation is generally caused by market, policy, and
institutional failures relating to the use of environmental resources.
Third, macroeconomic policies can have an adverse impact on the en
vironment but only when market, policy, and institutional failures exist,
although it is difficult in advance tojudge how serious these impacts will
be. Founh, macroeconomic policies are inefficient and blunt ins
truments for mitigating environmental degradation, for which appro
priate environmental policies are the most efficient and direct instru
ments. The authors conclude that only general equilibrium analyses,
carried out with the help of computable general equilibrium (CGE)
models, can help one reach country-specific conclusions on how the
country's macroeconomic policies, or their reform, are likely to affect
the environment.
The Stein Hansen paper begins where the Gandhi and McMorran
paper leaves off. Using examples of the research work done in Norway
and in the United States, it highlights many advantages of CGE model
ing, which, among other things, can help to (1) establish the loss of
GDP and the reduction in its growth rate owing to environmental poli
cies aimed at reducing C02 and S02 emissions, (2) permit policymak
ers see the direct and indirect consequences for the macroeconomy of
alternative uses of revenues from environmental taxes, such as a C02
stabilizing gasoline tax, and (3) bring together policymakers (from min
istries of finance and economy and the ministry of environment} for a
professional and political dialogue and make them recognize the trade
offs between pursuing alternative macroeconomic and environmental
objectives. Hansen also shows (giving the examples of higher stumpage
fees and raising the wage rate in Costa Rica) how sometimes general
equilibrium results can be quite opposite from the partial equilibrium
results. He recognizes that CGE models require Jots of reliable data and
assumptions, which not all countries have, and certainly most develop
ing countries do not have.

©International Monetary Fund. Not for Redistribution
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Much like the Gandhi and McMorran conclusions, Hansen points
out partial equilibrium impacts of fiscal discipline, exchange rate and
trade liberalization, interest rate and credit policy reform, and external
debt relief, especially in developing countries. These can be both nega
tive and positive at the same time, depending upon environmental poli
cies, and can in the end yield "uncertain" final outcomes. Nonetheless,
he suggests that macroeconomic policies of developing countries would
greatly improve the environment if the following measures were under
taken: (1) avoid reducing small and fragile environmental and health
care budgets, (2) curtail fertilizer, pesticide, water, and energy subsidies,
(3) restructure health budgets from capital-intensive curative hospital
ization to labor-intensive preventive primary health care, (4) include
land-reform and property-right measures in the reform program in
order tO facilitate internalizing the environmental externalities result
ing from malfunctioning land markets, (5) increase taxes and lower
subsidies that affect forests and other natural resources, and (6) ensure
that external debt relief is not used to finance environmentally harmful
projects.
Andrew Steer, in commenting on both papers, agreed with their over
all conclusions tl1at the impact of macroeconomic policy reforms on the
environment is generally positive. He highlighted the four paths
through which this comes about. First, macroeconomic instability pro
motes high discount rates and short-term calculations, guaranteeing en
vironmental destruction through excessive natural resource exploitation
and deforestation, while macroeconomic stabilization encourages envi
ronmentally sound decisions by economic agents. Second, although a
curtailment of aggregate demand in theory helps the environment
through less consumption, less depletion, and less waste, cuts in envi
ronmental public expenditures (as a part of a reduction in public ex
penditures lO reduce fiscal imbalances) in certain cases may be detri
mental to protecting the environment. Third, macroeconomic policy
reforms affect the environment through relative price shifts. Most of
these impacts, especially those which move the economy from subsidized
input prices toward world prices, help improve the quality of the envi
ronment. However, as Hansen and Gandhi and McMorran point out, the
impact will also depend on a number of features of the economy, espe
cially whetl1er or not complementary "first-best" environmental policies
exist. Fow·m, structural reforms relating to financial sector, accountabil
ity of state-owned enterprises, property rights, and me like, often associ
ated with macroeconomic adjustmenL programs, also promote economic
efficiency and reduce waste. As with relative price shifts, for structural re
forms to work for sustainable development and not against it, certain
preconditions must exist. As an illustration, privatization can easily be·
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come a cause for air and water pollution if environmental policies are ab
sent or civil society is weak and lacks empowerment.
Steer also agreed with Hansen that, based on the simulations of CGE
models in Norway and the United States, radical environmental policies
may not greatly reduce the rate of economic growth in industrial coun
tries. Whether or not the public is ready and willing to accept even that
much reduction is another matter.
In the discussion that followed, tl1ere was support for the general
equilibrium approach and CGE modeling. It was pointed out, however,
that with a suitable choice of parameters one can get any result
that one wants, and tl1at these models were less useful in generating
specific numbers and more useful in supplementing other tools to de
velop broad trends. On the whole, development of CGE models was
not seen as a priority for the use of limited resources in developing
countries.
Developing sectoral policies and implementing them effectively were
recognized as important for the overall impact of macroeconomic poli
cies on the environment. Given that these seCtoral policies had signifi
cant feedbacks, a commentator argued that the Fund cannot absolve it
self of the responsibility of taking these policies into account. However,
mere was also a consensus that macroeconomic policy reform was too
critical to wait until sectoral policies have been properly designed or ef
fectively implemented.
Ecotaxes were underscored as an important element of environmen
tal policies. The scope for such taxes to replace distortionary income
taxes and regressive value-added taxes was explored. Because a tax sys
tem must meet the criteria of efficiency, equity, and revenue productiv
ity. it was felt that ecotaxes should supplement, rather than replace, ex
isting broad-based taxes.
One participant stressed the importance of social structures to the
environment and the impact of macroeconomic policies on social struc
tures. Although it was argued that the Fund should recognize the im
portance of social structures in its operational work, the consensus was
that because the World Bank had the necessary expertise in matters re
lating to social structures, the Fund should utilize the knowledge and
expertise of the Bank staff in this regard.
It was emphasized that natural resources in many developing
countries were exploited excessively because of a nontransparent sys
tem of rent-seeking by vested groups and that the Fund staff should
therefore encourage a greater transparency in leasing of exploitation
rights.
Finally, it was questioned whetller strong environmental policies were
compatible with an acceptable level of macroeconomic performance.
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Here, the general feeling was that reasonably (but not excessively)
strong environmental policies may mean some reduction in the level
and growth rate of GDP, conventionally measured, but that outcome
should not be considered intolerable. The Norwegian simulations,
given as major evidence of this conclusion, had broad support.
Impact

of the Environment on Macroeconomy

David Pearce and Kirk Hamilton stressed the impact of pollution and
environmental degradat.ion on the macroeconomy, in the first instance
through its impact on human capital. They argued and provided evi
dence that air pollution, caused mainly by a weak u·ansportation policy
for fuel conservation and vehicular traffic, often resulted in ill health
and premature mortality. Similarly, they argued that a lack of water
treaunent facilities led to cont.:1.mination of water and caused many wa
terborne diseases.
They further argued that invesunents in environmental protection,
which often had high rates of return and benefits even in terms of con
ventionally measured GNP, are often ignored in macroeconomic analy
sis. An example of such investments was afforestarjon, which could help
improve soil fertility and crop yields, increase timber production and
other tree products, and produce forest fodder. Such investments, of
course, will also have nonmarket returns in the form of biological di
versity and carbon storage.
Pearce and Hamilton then took up the issue of depletion of natural
resources and degradation of the natural environment (or natural cap
ital) which can have a significant impact on economic welfare and
macroeconomy through erosion of what they call the "genuine savings
rate." They felt that the concept of "genuine savings rate," defined as
[GNP-Consumpt.ion-Depreciation ofproduced capital]- [value of"net"
[marginal social cost of "net" accu
depletion of natural resources 1
mulation of pollution], is the most relevant way to assess the impact of
depletion of natural resources and pollution of the environment on
economic welfare and the sustainability of the macroeconomy. In fact,
they showed that an economy can have a positive conventionally mea
sured savings rate, derived from conventi. onally measured national ac
counts under the system of national accounts (SNA) , but a negati. ve
genuine savings rate. They emphasized that an economy will be unsus
tainable and economic welfare will eventually decline, if a negative gen
uine savings rate persists. Hence, they suggested that only those policy
reforms should be implemented that will not only enhance the SNA
based savings rate but will curtail losses resulting from natural resource
depletion and environmental pollut.ion.
-
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The aulhors made heroic attempts to estimate the genuine savings
rates for various parts of the world. These estimates reveal that the Mid
dle East and North Aft;ca have negative genuine savings rates; in Latin
America and the Caribbean, they have turned from positive to negative
in recent years; and in most sub-Saharan African countries, they are
consistently negative, holding a serious potential for the unsustainabil
ity of their economies.
Pearce and Hamilton therefore concluded with a call for revised eco
nomic accounting, for the development of better valuation techniques
of nonmarketed natural and environmental resources, and for the
Fund in particular to revise its savings and other macroeconomic indi
cators to incorporate sustainability considerations.
Kirit Parikh, who commented on the Pearce-Hamilton paper, had lit
tle difficulty with the authors' urging that the countries should have a
proper transport policy (to curb air pollution) and investments in water
treatment (to improve water quality), but found three major flaws in the
concept of genuine savings rate. First, in adding man-made physical
capital to natural capital, the authors assume a one-to-one substitutabil
ity between the two, which is inappropriate. Second, the concept of a
genuine savings rate refers strictly to the domestic economy and ignores
the environmemal damage done elsewhere when a country imports pol
lution-and natural-resource-intensive products from elsewhere.
Third, the authors do not deduct the losses of global commons caused
by the lifestyle of a country; as a result, the U.S. economy, for example,
comes out being "sustainable" by their criteria.
ln the discussion that ensued, the participants noted alternative ap
proaches to the concern for the environment-an all-out approach of
the orwegian kind, in which environmental targets are agreed to with
the NGOs and macroeconomic policies are made subject to those con
straints, and an incremental approach along the Pearce-Hamilton lines,
under which the negative impact of macroeconomic policies on the en
vironment is measured through some index, like the genuine savings
rate. Which approach is more suitable for the Fund staff to pursue?
While not fully resolved, the latter approach appeared pragmatic and
feasible at this stage, since it essentially required the Fund staff to focus
on how macroeconomic adjustment was achieved and what its effect was
on some index of sustainability.
One participant reminded the seminar that the Fund staff, which did
medium-term balance of payments projections, did consider the longer
term sustainability of natural resources, to the extent that the impact of
the exhaustion of exponable resources on the medium-term macro
economic outlook was of serious concern to the Fund. However, envi
ronmental economists present wanted the Fund staff to go even further
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and start looking at the erosion of soil and other environmental re
sources, which may not necessarily affect the medium-term outlook of
exports, but were important to the sustainability of macroeconomic per
formance, economic welfare, and quality of life.
Another participant reminded the seminar that the concept of sus
tainability was still not fully defined. ·what the policymakers should aim
at was unclear. Was it sustainability? Over what period? vVould environ
mental damage over the short to medium term be acceptable if i t was
reversible and helped countries improve their financial and economic
situation in the short run, which provided resources to pay for the cost
of reversing the damage in the medium to long run? The answer
seemed to be yes.
A question was whether there were trade-offs between the rate of
macroeconomic adjustment (macroeconomic objectives) and the rate of
environmental protection (environmental objectives) . Here, the answer
was probably yes. However, it was not clear how far macroeconomic ad
justment should be forgone in the interest of environmental protection.
Feasibility of Environmentally Adjusted National Accounts

The Adriaan Bloem and Ethan Weisman paper, as presented by Paul
Cotterell, recognized t.h e importance of "green" and "brown" accounts
for raising public awareness of environmental issues and toward an un
dersta
. nding of interrelationships between macroeconomy and the en
vironment. However, of the two possible approaches-the physical ap
proach (which would involve the measurement of physical data on
natural resources and pollut.ion) and the monetary approach (which
would require monetary values associated with the physical data)-they
preferred the physical approach as t.he first step. In their opinion, this
approach abstracts from "correct" prices while the monetary approach
would require valuat.ions and estimations based upon a variety of sensi
tive assumpti. ons and modeling of economic behavior.
Bloem and Weisman pointed out that the traditional measures of na
tional accounts aggregates should not be replaced by green national ac
counts, but that a supplementary set of satellite accounts should be de
veloped as recognized by the 1993 SNA. However, Bloem and Weisman
also recognized that the satellite accounts were "a work-in-progress" and
that further research and experience would be needed to develop fully
these satellite accounts to integrate the entire financial accounts, the
rest of the world account, and the balance sheets. Practical experience
with this approach in the United States and the Netherlands provided
adequate support for staying with this approach at this stage. Even this
approach would require physical data on the environment, which were
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not always available and whose generation in itself would represel'll sub
stantial progress.
Peter Bartelmus in emphasized his paper the significance and need
for environmentally adjusted national accounts. He quoted the studies
on Mexico and Papua New Guinea to show how results and conclusions
on growtl1 rates of the economy can vary significantly whether unad
justed or adjusted national accounts were used. He stressed how envi
ronmentally adjusted national accounts can facilitate modeling and cre
ation of data relevant for policy analysis for sustainable development.
Finally, he suggested that "valuation" of natural resources, notably
through maintenance costing of the use of environmental assets can
help in full-cost pricing and therefore in the internalization of environ
mental costs. But he also recognized the many problems and limitations
of developing environmentally adjusted national accounts and using
them to assess sustainability in growth and development. There are
conceptual and statistical difficulties in defining and measuring social
(human and institutional) capitaL Even with respect to environmen
tal capital, serious problems exist in relation to valuing the environ
mental services or estimating the depletion and depreciation of envi
ronmental assets. Banelmus, however, felt that techniques designed Lo
overcome data and definitional problems did exist and had been SLLC
cessfully applied in several country case studies.
Banelmus also argued t.hat integrated environmental-economic ac
counts can help see the sustainability of economic growth in terms of
positive trends of environmentally adjusted net domestic product
(EDP). The definition and measurement of a broader concept of sus
tainable development, on the other hand, would require supplemen
tary physical indicators as, for instance, developed in Frameworks for
Indicators of Sustainable Development
The System of imegrated Environmental and Economic Accounting
(SEEA), proposed by the United Nations, is based on the revisedl993
SNA. It attempts to measure the sustainability of economic growth in
terms of the costs of maintaining both produced and natural assets.
Welfare-oriented approaches to national accounts would require the
removal from GOP of the so-called "defensive expenditures," needed
to mitigate the effects of pollution. However, both the definition and
the elimination of defensive expenditure from accounting aggregates
are controversial and inconsistent with conventional economic indica
tors. The SEEA, therefore, identifies environmental protection expen
ditures as part of intermediate and final use and only by appropriate
classifications.
Bartelmus conclurled that the macroeconomy-environment interac
tions can be studied at this stage by means of "satellite" accounts, para!-
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lei to convemional national accounts, witholll replacing the core ac
counts of the SNA by environmental ones. He also described the ad
vantages of an integrated information system such as the SEEA. In this
context, he indicated a number of direct policy uses of the results of in
tegrated accounting, notably the setting of economic instruments at
maintenance cost levels (ar the microeconomic level), and the use of
environmentally acljusted indicators such as capital (including natural
capital), capital accumulation, environmental cost of depletion and
degradation, and acUusted aggregates of final consumption and trade
(at the macroeconomic level). Bartelmus pleaded for international co
operation to standardize concepL� and methods of environmental ac
counting for worldwide use and application.
Michael Ward, who commented on both papers, noted that neither
Bloem and Weisman nor Bartelmus showed exuberance for a full}' inte
grated and comprehensive environmental accounting system. The for
mer take this position because such accounts have many inu·actable and
systemic measurement problems with limited relevance to fiscal and
monetary management and the development of overall macroeco
nomic strategy. The latter believes that the ultimate objective of sus
tainabilit)' should be sustainabilit)' of people and their welfare rather
than of the economy alone. Ward recapitulated two serious difficulties
with an integrated accounting framework. First, there was the issue re
lating to the quantilies-industrial production generates environmen
tally degrading outputs, such as polluting effluents, wastes, and energy
losses, but technological changes can convert such ''dirty" residual out
pms into "clean" outputs. !1 was unclear how one should take accoum
of such quantities. Second, there were many issues relatjng to valuation
and pollution. What were the "appropriate" prices, given the ill
conceived interventions by governments, income and wealth inequali
ties, and intergenerational factors that shape social and economic poli
cies? How should one "price" cross-border environmental externalities?
How should one deal with different "valuations" that countries at dif
ferent stages of development are bound to apply to environmental dam
age? How to "value" a natural resource being exploited by a multina
tional monopoly for which competitive markets did not exist? How to
know that external costs have not been internalized already into
"prices"? Thus, Ward also considered integrated environmental ac
counting unachievable until the relevant conceptual, methodological,
and statistical issues had been resolved.
Nevertheless, he advised that policy practitioners at the Fund and the
World Bank can still take certain initiatives. The Fund can remain a
macroeconomic organization but can ensure sustainability through an
insistence on "green taxes" in its operational work, so that countries
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achieve a more balanced and rational pauern of progress. The World
Bank, on the other hand, should ensure Lhat, at a minimum, all coun
tries have an adequate provision of safe water, solid waste disposal, and
dean sanitation, which are the key environmental issues everywhere.
The Fund staff could then ensure that government expenditures and
investments in these services would be protected from cuts in public
outlays following a fiscal stringency. Ward also called on the World Bank
to help enhance institutional capacity for environmental protection
and, a.:; a start, assess the importance to future development of "big
ticket" items of resource depletion and ecological deterioration in a
dozen selected developing countries.
The discussion that followed supported the general conclusion that
while it would be desirable to have environmentally integrated national
accounts, for short-term macroeconomic policy formulation conven
tional national accounts would suffice. Only one discussant felt that
conventional national accounts, especially in economies heavily depen
dent on natural resources, would send out wrong signals on savings, in
vestments, and balance of payments.
There was also a general agreement, that given serious conceptual
and methodological issues, the approach that the 1993 SNA has taken,
of creating satellite accounts, was quite acceptable at this sage.
t
Efforts
to resolve the serious outstanding issues must nevertheless continue.
Integrating Macroeconomics and the Environment
Industrial Country Experience

Knut Alfsen describes in his paper how Norway, a small industrial
country, has attempted to integrate environmental concerns into its
macroeconomic policymaking.
Historically, because natural resources have been important to the
Norwegian economy (most important among all OECD countries ex
cept for Ireland) natural resource accounting (for energy, fishing, land
use, sand, and gravel) was the first step the auth
. orities took, some 20
years ago, prima1·ily t.o improve long-term conservation and resource
management. The accounts consisted of rese1·ves, exu·action rates, and
domestic end uses, and, in the context of energy accounts, air pollution
emission. However, the authorities used only energy accounts informa
tion actively (as energy was an input into production and energy output
was important to the economy) and inte
. grated this information into
macroeconomic modeling.
More recently, however, the coverage of resource and environmenta
. l
accounts has been broadened. In addition, environmental assets and
environmental degradation have been linked to the economic produc-
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tivity of capital and labor; as a result, the macroeconomic model used in
policy formulation has become more versatile. It now contains energy
use and associated emissions of nine polluting compounds, generation
of various types of wastes, physical effects of air pollution and waste
generation, and economic valuation of environmental degradation
based on shadow prices of capital and labor. Alfsen pointed out the
many questions the authorities have sought to answer with the help of
the integrated model. These have included determining the costs in
GDP terms (net of indirect gains to the GDP) of meeting targets set in
international treaties and protocols and comparing costs in GDP terms
associated with meeting environmental targets (i.e., increase in pollu
tion) with those that would accrue if no environmental targets were set.
Alfsen admits, however, that the torwegian model depends heavily on
many assumptions and ignores the links between employment and the
environment.
Alfsen describes how the model has been used in Norway to identify
the economic and environmental effects of introduction of carbon
taxes, the decline in emissions (or emission elasticity) when fuel and
electricity prices are raised, and the coss
t to specific sectors of the econ
omy of specific environrnental policies.
According to Alfsen, important policy conclusions have been derived
from such analyses. On cm·bon taxes: (1) These are not the most efficient
means of reducing NO, emissions. (2) Since national targets of emis
sions and pollution are unachievable even with high carbon taxes, other
measures need to be taken as well. (3) Secondary economic effects of
inu·oducing carbon taxes are highly uncertain. (4) Loss of GDP esti
mates owing to carbon taxes vary with varying assumptions. On emission
elasticti y: ( l ) Elasticities depend greatly on the assumptions made. (2)
Transpon activities have the greatest impact on pollution and the great
est sensitivity for emissions. (3) Energy and capital are complementary
inputs and taxation of sulphur emissions reduces long-term economic
growth. As to the impact on individual sectars, taxation is found to be tl1e
most cost-effective means in Norway for lowering emissions from pol
luting sectors.
In analyzing why Norway has been successful in integrating environ
mental concerns into macroeconomic policy formulation, Alfsen could
provide only a tentative answer: because of economic, political, and in
stitutional factors. The main economic factor is the importance of nat
ural resources to the society and how they are managed. The main po
litical factor is that organized political groups, including the NGOs, that
depend on government funds have supported politicians responding to
their needs and objectives. The long experience of Statistics Norway,
first with natural resource accounting and later with modeling inte-
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grated national accounts for policy formulation purposes, has encour
aged dialogue between relevant institutions and actors in the debate. In
addition, the Ministry of Finance has come to see environmental taXes
as a way of expanding the tax base. These are the peculiar institutional
factors. Alfsen is not sure if the Norwegian experience with integrating
environmental considerations into macroeconomic poJjcymaking can
be replicated in other countries, but he believes that, if properly carried
out, i t can help break the power of vested interest groups.
Peter Clark, commenting on the Alfsen paper, drew from the Norwe
gian experience four lessons that he thought could be useful to other
industrial countries. First, a model-based integration of environmental
and macroeconomic policies facilitates consensus building by resolving
differences in opinions and preconceived notions. Second, it places en
vironmental concerns at the center of macroeconomic policymaking.
Third, it helps analyze the feasibility of applying major environmem
policy shocks to the economy. Fourth, it helps identify both direct and
indirect effects and nets them out.
Clark also had a few specific questions on Alfsen's paper: Are there
any alternatives to carbon taxes if they are considered inefficient means
of reducing NOx? By assuming that technology is exogenous, thereby
denying technological progress, and by assuming that an energy taX is
basically a tax on capital, does the model exaggerate the output losses
owing to C02 taxes? How serious are the employment effects of envi
ronmental policies, such as the carbon tax? While Clark agreed that the
production of power through hydroelectricity results in little pollution,
it does make the country vulnerable to shocks in world prices of oil,
which is the alternative form of fuel for energy production. Have the au
thorities paid attention to these consequences? All in all, Clark believed
that that country's experience held the prospects of wider applicability.
Alfsen's paper generated much enthusiastic discussion among partic
ipants and raised several questions. Must conventional GDP losses result
from environmental policies and can they be offset? What are the eco
nomic and distributional consequences of carbon taXes and other green
taxes? How does the Norwegian CGE model integrate nan.1ral resources
into the macroeconomy? Are integrated national accounts appropriate
for international comparability? Has the monopoly in modeling by Sta
tistics Norway in any way been hazardous, and has i t done any damage
to policymaking in Norway?
In his reply, Alfsen agreed tl1at there are bound to be, and have been
in Norway's case, some costs to the economy of environmental policies
and nobody can foresee whether technological changes will help to re
duce these costs. In fact, nobody can foresee the nature and direction of
technological change over time. Environmental policies, including eco-
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taxes, need not have crushing effects on economies, if their revenues are
utilized wisely. The distributional consequences of such taxes and poli
cies, however, may not be positive, especially in developing countries
where income and wealth distribution is already heavily skewed.
Alfsen agreed that modeling oil and gas is not easy and, in the Nor
wegian CGE model, the natural resources are largely treated exoge
nously. He also agreed that integrated national accounts are necessary
for international comparability, but not necessarily for the conduct of a
domestic policy dialogue. As to the final question, Norway does have a
Model Forum, where the shortcomings of various models are continu
ously discussed, so that the model of Statistics orway is used after a
consensus has been reached. In fact, it is because of the CGE model that
the preconceived notion of the NGOs, that all economic growth is bad
for the environment, has been corrected.
In connection with environmental taxes, a discussant made the point
that, in addition to being supportive of environmental objectives, such
axes
t
can provide finances for reducing the distortionary taxes on labor
and capital and can help improve economic efficiency and prospects for
economic growth. Environmental taxes were therefore seen as a true
win-win policy for the environment as well as the macroeconomy.
Integrating Macroeconomics and the Environment
Developing Countries

Few developing countdes have integrated their environmental objec
tives and policies with their macroeconomic objectives and policies;
many still do not have clear-cut objectives and strategies for environ
mental protection. Therefore, little is known by way of experience. The
country case studies carried out in the World Bank, however, throw
much light on what would happen in developing countries if macro
economics and the environment were integrated.
Mohan Munasinghe and Wilfrido Cruz summarized the main con
clusions of recent World Bank case studies. These conclusions are in
line with those in the Gandhi and McMorran paper, but the World Bank
authors provide abundant evidence for their conclusions. For example,
exchange rate reform is seen to be helpful to the environment by cor
recting the prices of tradables, encouraging wildlife protection and dis
couraging cattle ranching (in Zimbabwe and Zambia), providing in
centives to protect nature preserves and game parks (in Tanzania), and
helping expand the forests, and reduce land degradation and losses
from floods (in Vietnam).
Pricing and subsidy reform in relation to electricity is shown to have
a favorable impact on the environment because of energy conservation
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and improvements in air quality resulting from a reduction of electric
ity subsidies (in Sri Lanka) and rangeland improvement resulting from
the reduction of livestock subsidies (in Tunisia). Reduction of price dis
tortions and corrections of price signals are shown by the authors as
creating significant benefits for the macroeconomy as well as for the
en viron men l.
High and unstable interest rates are shown to be detrimental to farm
productivity over the longer run (in Brazil), while low and stable inter
est rat�s have had a welcome positive influence in curtailing the rate of
logging (in Costa Rica).
The case studies also reveal how the beneficial effects of macroeco
nomic policy changes would have been much greater if complementary
environmental policies had been in place. Munasinghe and Cruz em
phasize that while the overall benefits of trade liberalization were posi
tive-by promoting exports and encouraging industrialization-they
were eroded in certain countries because the relative price changes
brought about changes in the su· ucture of production that had unde
sired side effects on the em ironment and that were not corrected by ap
propriate environmental policies. For example, trade liberalization pro
moted a water-intensive crop, such as sugarcane (in Morocco) , that
should have been discouraged by raising water charges. It encouraged
a surge of (dirty) processing industries (in Indonesia) that could have
been curbed by pollution regulations. It encouraged pressure on land
resources and increased encroachment on marginal land as well as soil
erosion (in Chana) that could have been constrained by establishing
property rights. The case studies of Mexico, Poland, and Thailand were
mentioned as evidence of the extreme importance of building institu
tional capacity in developing countries that would help authorities fore
see the undesired effects of macroeconomic reform and adopt appro
priate corrective environmental measures.
Basing their arguments on the case studies, Munasinghe and Cruz
point to the potential of fiscal cutbacks to damage the environment.
Cutbacks in environmental expenditures, though insignificant to begin
with, were shown to be environmentally unfd·endly (in Thailand, Mex
ico, Cameroon, Zambia, and Tanzania) while cutbacks in the purchas
ing power, coupled with population growth, led to deforestation and
cultivation of marginal lands (in the Philippines and Cameroon and
certain other countries of sub-Saharan Africa ) .
The point made earlier by Hansen that partial equilibrium results can
be misleading in certain circumstances is reconfirmed by Munasinghe
and Cruz. In Costa Rica's case, an increase in minimum wages was
found lO increase deforestation. Directly, it encouraged unskilled work
ers to move to cities (thus reducing deforestation) , but indirectly in-
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vestors found minimum wage legislation binding in the industrial sec
tor and sought refuge in the agricultural sector (thereby increasing de
forestation). The net result was increased conversion of forest land to
farming.
Munasinghe and Cruz conclude from the World Bank case studies
that economy-wide policies tend to have significant and important ef�
fects, but if environmental policies do not exist, there is no assurance
that efficiency-oriented economic reforms will be beneficial to the en
vironment. They believe that developing countries have substantial
scope for implementing the right environmental policies and suggest a
step-by-step approach to integrate the environment into macroeco
nomic policy formulation at the coumry level. Toward this, they regard
the Action Impact Matrix proposed by them as a versatile analytical tool.
Cielito Habito, in commenling on the paper, agreed with Munas
inghe and Cruz that the impact of macroeconomic reforms (and struc
tural acljustment programs) was generally beneficial for the environ
ment and that complementary environmental policies were needed to
guard against or mitigate their adverse effects on the environment.
Taking the case of the Philippines, Habito illusu·ated how the econ
omy-wide policies adversely affected the environment as the environ
mental policy framework was weak to nonexistent. There was a depletion
of forest resources (and soil erosion owing to deforestation), as well as
depletion of fisheries, as macroeconomic reforms turned the terms of
trade against agriculture and farmers resorted to extensive farming and
engaged in overfishing to make up for the loss of income. This process
was facilitated by unduJy low stumpage fees and liberal licensing rules.
The air pollution also grew, owing to the anti-agriculture and pro-indus
try bias of macroeconomic reforms, as industries enjoyed excessive in
dustrial protection provided by the Government. Water pollution be
came a serious problem, especially in cities, as public spending on water
and sanitation facililies and garbage collection services was grossly inad
equate. This pollution was exacerbated by migration from the country to
the cities. In the Philippine case, Habito considers the anti-agriculture
and pro-industry bias of macroeconomic reforms to be the major cuJpril.
But he also recognizes that the Philippines needsjobs, incomes, and
industries to support her growing population, and that polluting indus
tries may have been accepted because of their backward linkages with
agriculture. Habito thus brought forth the u·ade-off between incomes
and jobs and environmental concerns that the authorities of developing
countries often face and for which the adoption of complementary en
vironmental policies are absolutely indispensable. Once implemented,
these policies have feedback effects on the economy and the prospects
of economic growth that should also be taken into account.
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Finally, Habito questioned the usefulness of the Action Impact Matrix
proposed by Munasinghe and Cruz. Where conditions arc changing
rapidly and many factors and policies simultaneously affect the envi
ronment, he argued that the Matrix is bound to have an extremely lim
ited usefulness. It will also be difficult to use it in practice owing to var
ious constraints, including the paucity of data and analytical tools lO
balance the conflicting impacts.
In the discussion that followed, one discussant asked if, by stressing
the importance of complementary policies, the World Bank and the
Fund simply wish to treat the environmental protection as an add-on ob
jective instead of fully integrating it into macroeconomic policy formu
lation. Another discussant asked Cielito Habito if it were at all possible
that the staff of international organizations would ever be able to con
vince the authorities of developing countries to adopt politically sensi
tive environmental policies. Another question that was raised related to
the emphasis on win-win policies resulting from subsidy reductions and
price reforms. Munasinghe and Cruz were asked whether the effects of
such reforms were overstated since much of the environmental damage
in counu·ies with structural adjusunent programs resulted from their so
cial impacts and effects on social su·uctures. At least one participant ar
gued that ignoring the social impacts of adjustment and the role of so
cial structures in environmental damage was shortsighted on the part of
the Fund and the Bank.
A participant wanted to know how feasible it was to design and im
plement environmental taxes in the context of developing countries.
Another participant wanted to know if the World Bank had done stud
ies on how the levels and pauerns of environmental expenditures of the
governments have been affected in countries undergoing severe fiscal
su·ingency.
In response, Munasinghe argued that ensuring that desirable envi
ronmental policies will all be in place before macroeconomic reforms
are implemented may not always be possible. When macroeconomic re
forms cannot wait, it would seem necessary lO have complementary
policies, at least as add-ons, instead of completely ignoring them. As to
the relevance of social structures Lo the environment, both Munasinghe
and Cruz agreed that they were important, although they stressed that
little analytical work had been done until now in the Bank as well as else
where that would facilitate its integration into the operational work of
the Bank and the Fund.
Munasinghe gave many reasons why it is difficult to design adequalC
environmental taxes. It is not easy to decide who should be made to
bear the tax or even determine its level. (Should it be based on the ex
ten L of damage, the level of emissions, or the size of the particulate mat-
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ter that i s causing the damage i n the first place?) Regarding Lhe impact
of structural adjusu11ent programs and fiscal stringency on environ
mental expenditures, Lhe panicipru1ts were informed that some work
has been done at the World Bank. Another participa11t pointed out that
a recent study of eight countries with structural adjustment programs in
recent years showed no decline (as a proportion of GDP) in social ex
penrliwres (health and education).
Cielito Habito, responding to a question, thought thal, at least in the
Philippines, the authorities are now convinced of the urgent need for
environmental policies to address the short-term negative impacts of
macroeconomic arUustment on the environment.
One Fund staff member reminded the participants that, as a prior
step, a synthesis of macroeconomic and environment objectives musl
take place in the member countries themselves, if the Fund staff is tO de
sign macroeconomic reform packages that would be fully supportive of
the counufs environmental objectives. Most participants seemed to
agree to the urgent need for a coordination of economic and environ
mental work at the country level itself.

The Fund and the Environment
The last session of the seminar focused on the Fund and the envi
ronment.
Stanley Fischer, in his luncheon remarks on what is reasonable to ex
peel of the Fund in the environment area, stated that the work of the
Fund and its staff is guided by the Articles of Agreement, which dis
courage member countries from resorting lO macroeconomic policies
"destructive of national and international prosperity" and in fact en
courage them to adopt macroeconomic policies which would achieve
monetary and financial stability and "contribute thereby . . . to the
development of productive resources." He argued that although the
environment is not referred to in the Articles of Agreement, excessive
exploitation of natural resources and increased deforestation, which
can occur particularly when appropriate environmental policies are
lacking, cannot be ignored because Lhey can give rise to structural
balance of payments problems and can reduce economic growth
prospects.
He indicated that the Fund's advice on public policy reforms is gen
erally supportive of' the environment; besides, the Fund, working closely
with the World Bank, helps counu·ies prepare Policy Framework Papers,
which often include plans for addressing environmental problems. The
Fund has been also supporting the work on environmental or "green"
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accounting being carried out by the United Nations, the World Bank,
and others.
Finally, environmental issues tend to show up in Fund dealings with
member countries in a number of ways. Developing countries, for ex
ample, whose economic growth strategy relies heavily on depletable re
sources are advised to use such resources at an optimal rate. Countries
whose economies are still in transition are advised to remove price dis
tortions and subsidies (e.g., for energy) and to eliminate soft budget
consu·aints for state-owned enterprises. Industrial countries, which may
already be paying attention to environmental issues, could consider the
results of analytical research on the impact of environmental policies
and conditions on t.he macroeconomy and incoq)orate them in policy
formulation.
David Pearce, who initiated the panel discussion on the subject, was
of the view that the Fund staff must take the environment into account
because it makes litlle sense to revitalize the economy or bring about
macroeconomic stability if it is at the expense of the resource base of
the economy on which economic growth ultimately depends. Macro
economic stability without care for the environment will not be sustajn
able, and, in his opinion, the Articles of Agreement of Lhe Fund do in
vite the staff lO be concerned with sustainability. He argued that the fear
that environment was a complex and multifaceted subject for which Lhe
Fund economists were not adequately trained was unfounded because
the staff of the World Bank and the World Trade Organization have ac
quired the necessary environmen al
t skills without much difftculty. The
fact that the Fund staff already looks at the stock of mineral resource
base in economies dependent on minerals, or the stock of oil in
economies dependent on oil, or the stock of forests in economies de
pendent on timber, is already a good beginning. Such work should now
be extended to other clements bearing on the environment, for exam
ple, soil base for productive agriculture, or the quality of air and water
for human health and labor produclivity. In his opinion, it will not be
too difficult for Fund staff, who are well trained in economics, to ac
quire the relevant knowledge about the environment and to incorpo
rate environmental concerns in their policy dialogues with the authori
ties of member countries.
Cielito Habito, the second panel discussant, reemphasized the need
for the Fund to take environmental sustainability seriously for il is envi
ronmental sustainability that will ensure sustainability of economic
growth in the longer run. In his opinion, integrating the environment
into the design of macroeconomic programs should be relatively easy
and can be done primarily through the design of the fiscal content of
the program. On the public expenditure side, every attempt should be
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made to insulate environmental programs and projects from budgetary
cutbacks, or at least prevem such programs and projects from becom
ing the first to suffer as a result of austerity measures. On the revenue
side, the Fund staff could highlight environment-friendly tax measures,
such as Laxes on petroleum, pollution taxes, and forestry charges, in de
signing fiscal reform programs. Even in terms of other policy reforms,
there was scope for structural adjustment programs to incorporate mar
ket-based incentive measures for encouraging the adoption of environ
mentally sound practices in the productive sectors of the economy, in
cluding appropriate pricing of natural resources and environmental
charges. Habito was of the firm opinion that developing country poli
cymakers are ready for policies that would support the objective of sus
tainable development and that environmental considerations are in
creasingly being woven into overall economic policymaking.
Andrew Steer, the third panel discussant, argued that, even with the
knowledge that they currently have, Fund and Bank economists can do
at least five things in support of the environment First, they should be
able to assess the first-order impacts of macroeconomic policy reforms
on the environment in a more systematic manner. It should not be too
difficult for them to prepare environmemal impact statements cover
ing, for example, the impact of devaluation and trade liberalization on
the exportable extractive sector and on cropping patterns in the agri
cultural sector, the potential impact of budget cutbacks on public ex
penditures for environmental protection, and tl1e potential impact of
austerity on activity pauerns among the poor. Second, having estab
lished these first-order impacts and identified the potential adverse ef
fecL�, if any, they should be able to help counu·ies design "first-best" en
vironmental policies to mitigate such effects and, at tl1e same time,
integrate them into adjustment programs. It does not matter whether
these policies are actually woven into the a<ljustment programs or are
implemented in parallel; what does matter IS that macroeconomic and
environmental reforms get implemented simultaneously and effectively.
Third, Fund and Bank economists should make every effort to incor
porate environmental concerns into calculations of national income
and other macroeconomic aggregates. Without this, one will never
know if the nations are saving enough for the future. The present focus
of Fund and Bank staff on man-made and produced assets only, to the
complete neglect of natural assets and human assets, is shortsighted.
Fourth, the Fund and Bank economists simply have to gain a better un
derstanding of the impacts that structural reforms have on the envi
ronment, via their effects on informal u·aditional mechanisms, such as
water and forest users associations, traditional communal management
mechanisms, business-led self-enforcement schemes, voluntary conser-

©International Monetary Fund. Not for Redistribution

20 >it- Macroenmomics and the Environment

vation organizations. In Steer's opinion, they, even more than govern
ments, are the most effective mechanisms for the protection of the en
\rironment, especially in a developing country. Fifth, the staff of the two
Breuon Woods institutions must build the support for macroeconomic
stability and macroeconomic policy reforms within the environmental
community, especially the mainstream analytical and professional
NGOs. Steer thus saw ample scope for Fund and Bank staff tO internal
ize environmental objectives into macroeconomic policy work even with
the current state of knowledge.
Ved Gandhi, acting as the final panel discussant, highlighted what he
considered tO be the major conclusions of the seminar for the Fund
staff. First, ignoring environmental degradation means ignoring its im
pact on human capital, natural capital, and output, all of which have a
bearing on the susta.inability of macroeconomic stability and economic
growth. The Fund staff is therefore ill advised to ignore instances of se
rious environ men tal degradation or depletion of natural resources. Sec
ond, green national accounts are not absolutely essential for formulat
ing appropriate short-term financial and macroeconomic policies. The
Fund staff need not wait until environmentally adjusted national ac
counts become ready; until that occurs, they can take into account the
most important environmental indicators, including the need for main
taining the basic social services, in designing macroeconomic and fiscal
programs. Third, in some industrial countries where computable gen
eral equilibrium modeling is prevalent and the authorities have started
using this tool in pursuing their economic objectives consistent with en
vironmental targets, the Fund staff can bring this work to bear on their
policy dialogues with the authorities. Fourth, the Fund staff can help
countries exploit the very many win-win possibilities, giving greater at
temion to the removal of subsidies on environmentally damaging in
puts, adjustment of utility and energy prices, levying or raising of
stumpage fees, levying or increasing of environmental taxes, users' fees,
and other measures, and, at the same time, protecting crucial and es
sential environmental expenditures and investments from budgetary
cuts. Fifth, the Fund staff can start examining the ational Environ
mental Action Plans, wherever they exist, and start to bring the eco
nomic and environmental ministries together to identify the interest of
the authorities in pursuing them. The staff can, then, help the authori
ties work out the financial and fiscal implications of such plans, if this
has not already been done.
Vito Tanzi, in making his concluding rema1·ks, pursued the question
of the future involvement of the Fund staff with the environment. He
admitted that knowledge about the extent of environmental degrada
tion and the analytical tools readily available t.o deal with the subject are
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far from perfect and that prescriptions about environmental problems
cannot be made with a great deal of confidence. Besides, one cannot
foresee the role of technological change in presenting solutions that
may be easier to adopt.
Nonetheless, Tanzi stressed that there are a few things that the Fund
staff can do even without necessarily changing the mandate of the in
stitution. They can make themselves aware of environmental concerns
of the countries they work on. They can make these concerns enter into
macroeconomic policy dialogues with the authorities of all countries,
including countries not seeking financial support, to the extent that the
authorities wish them to do so. Where the Fund is providing balance of
payments supporl, they can encourage the country authorities to ex
ploit various win-win opportunities highlighted again and again in the
seminar. The Fund staff could also encourage developing counu-ies with
serious environmental problems and without institutional capabilities
to seek assistance from tl1e World Bank to develop appropriate comple
mentary environmental policies for the short run as well as for the long
run. Finally, Tanzi emphasized that the pace at which the Fund staff can
act on the environment would depend upon the pace at which the
counu-ies themselves integrate their environmental concerns into their
macroeconomic policymaking.
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Welcoming Remarks
MargaTel Kelly

I

t is a great pleasure for me to welcome you to the IMF Seminar on

Macroeconomics and the Environment. Most of you are from Wash

ington, but some guests have come from as far away as Canada, Eng

land, India, Norway, and the Philippines. As we received your responses
to the invitations, we also received a number of expressions of curios
ity-even surprise-that the fMF would be holding an academic semi
nar on environmental issues. To some extent the curiosity is under
standable. We arc a mollf'tary institution, not an environmental one. Our
basic mandate, as spelled out in Article I of the IMF Articles of Agree
ment, is to promote international monetary cooperation and exchange
rate stability and

to

help member countries solve their balance of pay

ments problems. Moreover, the timeframe for our work-whether sur
veillance or programs-is typically short term, while environmental
problems, unlike exchange-rate and balance of payments crises, tend to
be long term.
But the matter of the Fund's involvement with the environment is not
quite so clear cut. For example, a member country that exhausts its nat
ural resources may become a prolonged user of Fund resources. The
country, therefore, must rnake every attempt to develop a sustainable
development strategy, including a strategy to have a viable balance of
payments in the longer run.
By way of background, the IMF began its examination of environ
mental issues in November

1990 when the staff presented a paper on

the topic to the Executive Board, asking its guidance on how to respond
to growing environmental concerns at the national and international
level. The Board held a number of discussions on the topic in early

1991. It decided that the Fund should not ignore environment.:ll preser
vation in promoting halanc:ed and sustainable growth. It also stressed
the need to develop a beuer understanding of Lhe links between macro23
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economics and the environment. Toward this end, the Board charged
the staff with
•

moniLOring the environmental research of other specialized orga

•

developing an understanding of how public policy insu·uments, es

nizations, such as the World Bank and the OECD
pecially tax and public expendilllre policies, affect the environment.
ln

1992, worldwide int.erest in the concept of sustainable devel

opment was stimulated by the Earth Summit in Rio de Janeiro. At
the Summit, IMF Managing Director Michel Camdessus referred to
high-quality growth as the Fund's ultimate objective. He also met with
leaders of environmental nongovernmental organizations, promising
them that the Fund would continue the dialogue back in Washington.

20 leading
1993 to a seminar with staff members.

The Fund followed through on this promise, when it invited
environmentalists in May

What does the Managing Director mean by high-quality growth? He
has defined this term to cover "growth that is sustainable, growth that
reduces poveny and distributional inequalities, that respects human
freedom and national cultures, and protects the environment." And, of
course, monetary stability provides part of the foundation for this high
quality growth.
In keeping with the wishes of the Executive Board, the Fund staff has
worked to increase their awareness of environmental issues in a number
of ways. The Fund continues to examine the links between macroeco
nomics and the environment. It is ready to integrate the financial and
fiscal implications or National Environment Action Plans and Sustain
able Development Strategies into policy discussions. It actively panici
pates in a number of multilateral fora on the environment, including
the United Nations Commission on Sustainable Development, which is
responsible for monitoring the implementation of the agreements
reached at the Earth Summit, the Inter-Agency Task Force on Environ
ment Statistics, and the World Trade Organization, which has a com
miuee on trade and the environment.
However, I should also add a note or caution. Given the competence
of the World Bank and other specialized agencies dealing with the
environment, the Executive Board and many Fund stafr members worry
that the Fund's active pursuit of environmental objectives would over
lap with that of other agencies. Moreover, if it spread itself too thin, the
Fund may even dilute its efforts in the area of its primary mandate
monetary and exchange stability-where it has comparative advantage.
We would like to continue the dialogue and the education process
that was begun at the seminar in 1993, which is why the External Rela
tions Department and Fiscal Affairs Department have decided to hold
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this seminar. Our objective is to improve staff understanding of the links
between macroeconomic policy instruments and conditions and the en
vironment in the hope of enabling the most effective design of macro
economic policies. We are inviting you to join us in a frank exchange of
views and a sharing of experiences.
In the four sessions of the seminar over the next clay and a half, we
hope to touch on a number of vital questions. Letme just mention a few
of them. In Session 1, we look at the two-way relationships between the
macroeconomy and the environment.
•

How, and under what conditions do macroeconomic policy instru
ments, particularly those related to monetary, fiscal, and exchange
rate policies, have an impact on the environment?

•

How, and to what extent, do deteriorating environmental condi
tions influence macroeconomic conditions? This would include
the impact of pollution on labor productivity, or the depletion or
the natural capital base on the development of some economies.

•

How far are we from quantitative models that can estimate and ex
plain changes in environmentally adjusted economic activity as a
result of changes in macroeconomic policies? And how essential
are these models for policymaking?

•

How much of a toll in human terms has environmental degrada
tion taken through ill health and premature mortality, forgone
G

P, and the erosion of the natw·al capital base on which the de

velopment of many economies depends?
In Session 2, we look at green accounting.
•

How far are we from integrated environmental and economic ac
counLS, given the remaining methodological and measurement dif
ficulties? This question ar·ises both in developed countries, with
their strong databases, and developing countries, many of which are
still struggling with providing basic national income account data.

I n Session 3. we focus less on theory and more on country
experiences.
•

What are the

jmtclical difficulties of integrating macroeconomic

and environmental policies? For the developed countries, we look
to lessons from Norway-a pioneer on this front. For the develop
ing counu·ies, we must look at the case studies of over a dozen
countries carried out at the World Bank.
Finally. in Session

4, we try

lO draw conclusions and lessons t.hat are

relevant to the work of the Fund.
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Issues of Interest
Session 1 was intended to address the issues relating to

l. the impact of macroeconomic policy reforms on the environment, and
2. the impact of environmental conditions on the macroeconomy.
Addressing the former required dealing with the following questions.
•

How do macroeconomic policy instruments (monetary, credit, interest
l-ate, fiscal, and exchange-rate policies) affect the environment?

•

How do macroeconomic stabilization efforts (implemented through a
combination of monetary stringency, fiscal discipline, trade and ex
change-rate liberalization, price and other structural reforms) affect the
environment?

•

Under what conditions and circumstances are the effects of macroeco
nomic stabilization efforts likely to be positive? When would they likely be
negative? And when are they likely to be benign?

•

Which approach-partial equilibrium approach or genel-al equilibrium ap
proach-is most appropriate in assessing the impact of macroeconomic
policies on the environment?

The papers by Ved P. Gandhi and Ronald T. McMorran and by Stein Hansen
attempt to answer these questions. Andrew Steel- commented on both papers.
Addressing the latter meant answering thefollowing questions.
•

How does environmental degradation affect the prospects of economic

•

'When does the depletion of natural resources affect macroeconomic bal

growth, and does it affect the rates of savings or the returns to investments?
ances, both external and domestic (fiscal as well a5 nonfiscal), and become
a drag on achieving macroeconomic stability?
•

Are there any countries of the world whose economic prospects are suffer
ing owing to excessive depletion of natural resources or severe environ
mental degradation?

The paper by David Pearce and Kirk Hamilton attempts to answer these ques
tions. l(jrit Parikh commemed on the paper.

28

©International Monetary Fund. Not for Redistribution

3
How Macroeconomic Policies Mfect
the Environment: What Do We Know?
Ved P. Gandhi and Ronald T McMorran

T

�

h International ��netary Fund is a monetar y institutio� charged
.
.
.
.
wtth the responstblitty of promoung mternauonal financtal and ex

change stability through the adoption of sound macroeconomic poli

cies in its member countries (sec Annex

1, and IMF, 1993). It is not an

environmental institution and is not concerned with the environment
per se. Fund work on the environment is therefore related to its pri
mary mandate of helping member countries achieve economic stability
through reform of macroeconomic policies.
Interest of the Fund staff in the subject arose soon after the Executive
Board's discussion of the environment in late

1990 and early 1991 when

the Board directed the staff to develop a better understanding of the in
terplay among macroeconomic policies, economic activity, and the en
vironment.' Toward developing this understanding of the possible im
pact of macroeconomic policies on the environment, the Fund staff has,
over the last four years, done some work (see Annex 2) and has studied
and reviewed the work done by academics and researchers at the World
Bank, the OECD, and other specialized governmental and nongovern
mental institutions . Although many of the conclusions reached by the
Fund staff have been confirmed and reinforced by those reached by
others, we continue our studies on how macroeconomic policies affect

Note: The authors are Assistant Director and Economist, respeCLively, in the Fiscal Af
fairs Depart ment . The opinions e xpress ed in this paper are those of the authors and not

necessarily those of the lnternalional Monetary Fund. They would like t o thank David
Nell or and Dale Chua for their helpfulcomments on an earlier draft.
ISee IMF, 1991.
29
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the environment and how the environmental conditions and policies af
fect the macroeconon1iC siwation.
This paper describes the m�or conclusions that the Fund staff has
reached on how macroeconomic policies and their reform affect the
environmenl. It also identifies the reasons why the impact of macro
economic policies on the en viron ment remains a difficult area of study
and research.

Conclusions
Drawing clear-cut conclusions about the direct impact of macroeco
nomic policies on the environment is not easy because environmental
problems arc generally 1\ectoral and are often a result of microeconomic
policies (pricing and institutional), while macroeconomic policies nor
mally affect relative prices at the economy-wide level. Reaching conclu
sions on the su�jcct is further hampered by the lack of a well-developed
theoretical framework to explain the interrelationships between macro
economic policies and the environment.2 Finally, the environment has
not yet been rully integrated into computable general equilibrium mod
els that alone can help generate meaningful empirical results and that
are readily acceptcci.=1
Nevertheless, four conclusions, which enjoy broad agreement, seem
to have emerged from recent studies regarding the effect of macroeco

nomic policies on the environment:1
•

Macroeconomic stability is a minimum and necessary condition for

•

Environmental degradation is caused primarily by market and pol

•

Macroeconomic policies can sometimes harm the environment but

preserving the environment.
icy failures at the sectoral level.
only indirccLiy and only when serious markel and policy failures
exist.
•

Macroeconomic policies are inefficient instruments for mitigating
environmental degradaLion; appropriate environmental policies
are more efficient and effective.

These conclusions arc more fully described now.
�A recent paper by Girma, 1992, is a wonhy auemp1 in this regard.
"1See Panayotou and Hupe. 1995.
"See, among others. CntY and Repetto, 1992; Mason, 1995; Munasinghe and Cruz,
1995; Nel1or, 1993; Panayotou and Hupe, 1995; Reed, 1992; 'vVorld Bank, 1994; Dasgupta
and Maler, 1993; Markandya, 1992: Pearce and mhers, 1989; and World Commission on
Environm:
t nt aud Development, 1987.
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Macroeconomic stability is a minimum and necessary condition for
preserving the environment.
Macroeconomic instability is often charaCLerized by high and variable
inflation, serious balance of payments problems, large fiscal deficits, low
or negative output growth, and high and growing unemployment. To
gether these have a serious impact on the environment through their
influence on incentives to preserve environmental resources or to in
vest in environmental protection.
High rates of inflation, for example, frequently distort intertemporal
choices concerning the use of forests, mines, and other natural re
sources, reducing the incentive to preserve resources as producers and
consumers act as if they were facing high discount rates.5 To the extent
that macroeconomic policies help control inflation, lower discount
rates, and create stable macroeconomic conditions, they encourage "a
longer term view on the pan of decision-makers at all levels, and lower
inflation rates lead

lO clearer pricing signals and better invesLment de

cisions by economic agents."6
Sound macroeconomic management creates conditions for environ
mental protection in other ways as well:
•

Demand management (controlling aggregate demand to match ag
gregate supply) also means better management (or control) of de
mand for natural resources.

•

Exchange rate reform and trade liberalization raise the costs of
environmentally damaging inputs and outputs (fertilizers, pesti
cides, insecticides, peu·olcum products) and improve the capa
city of exporters to use environmental investments (in control
ling soil erosion and other land improvements, if they are in
farming, and in pollution-curbing technologies, if they are in
manufacturing).1

•

!merest rate reforms reduce implicit subsidies to capital and en
courage employment, thereby discouraging deforestation and
other damage to the environment that would otherwise have been
caused by the unemployed.

"Sec Nellor, 1993, p. 12. and the World Bank, 1994, p. 33.
';Munasinght: and Cruz, 1995.

7As noted in IM�� 1995, p.l3,the large majority of the population and the poor in many
sub-Saharan African countries live in rural areas and their incomes depend on exports
while their expendiwres are largely made on domestic goods. In these circumstances. a
more realistic exchange rate, accompanied by sound macroeconomic policies, helps im
prove real ompul, employment, and incomes in rural areas, la)ring the basis of poverty al
leviation and environmental preservation.
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•

Reduction of fiscal deficits and improvements in revenue buoyancy
enhance Lhe capacity of the government to undertake and support
environmental protecLion programs.

•

Sound macroeconomic policies encourage larger external capital
flows and facilitate external debt rescheduling and relief, some of
which may be specifically rledicated to improving environmental
conditions.

Macroeconomic stability is thus a prerequisite for the preservation of
the environment .

Environmental degradation is caused primarily by market and policy
failures at the sectoral level.
Economic theory suggests that environmental degradation is the con
sequence of economic agents-firms and households-not taking into
account social costs associated with their consumption and production
decisions. This may be because of market failures or of policy failures.
Market failures can arise when no mechanism exists for making eco

nomic agents aware of the social costs of Lheir actions or forcing them
to internalize these costs into their private decision-making . It may also
be the case that such mechanisms do exist but are simply inadequate or
ineffective. Policy failures, on the other hand, exist when the govern
ment fails to charge adequately for the exploitation or use of mining,
forestry, fishery, and other nawral and environmental resources. They
also exist if the government provides price subsidies to environmentally
damaging input<; or outputs in the name of economic or social objec
tives. Environmental degradation, in faCL, tends LO be compounded
when policy failures exist simultaneously with market failures.
Industrial and developing countries differ somewhat in respect or
market failures but not necessarily in respect of policy failures. Indus
trial countries generally have relaLively well-functioning markets, ade
quate environmental infrastructure and institutions, relatively well
defined and secure property rights over communal resources, and
well-structured and enforced environmental standards and regulations.
They even tend to have environmental taxes (though not always ade
quate) for internalizing environmental costs, and their public utility
prices normally reflect long-term private (though not necessarily social)
costs. Developing counu·ies, on the other hand, have nonexistent, thin,
or uncompeLitive markets, inadequate environmental infrastructure
and institutions, poorly defined and insecure property rights (with large
open-access resources), poorly designed or enforced environmental
staudards and regulations, few (if any) environmental taxes, and prices
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for public utility services that do not reflect even the long-run private
costs. In developing countries, therefore, prices of resource- and envi
ronment-intensive goods and services rarely reflect environmental
costs.
Environmental degradation in both developed and developing coun
tries, for the most part, is thus the result of market or policy failures at
the sectoral level rather than of macroeconomic policies or their
reforms.

Macroeconomic policies can sometimes harm the environment but
only indirectly and only when serious market or policy failures exist.
In the first-best world, where environmental resources are priced to
reflect social costs and private decisions are based on social cosLS,
macroeconomic policymakers need to worry little about the environ
ment, except to the extent macroeconomic policy changes may call for
some adjustments in the levels of environmental taxes or subsidies lo
ensure their intended effect on the behavior of economic agents.
As noted above, however, in practice policymakers operate in a se-c
ond-best world, where market or policy failures are present and even
pervasive. This is especially so in developing countries, but developed
countries are not immune to these failures either. Where such failures
are present, macroeconomic policy reform can have an adverse impact
on the environment, although this impact tends to be indirect. Besides,
how adverse this impact will likely be is extremely difficult to determine
without reference to the structure and effectiveness of environmental
policies of the cout1lry and whether or not the adverse effects arc p<u·
tially or fully offset by some positive effects. A few examples in support
of this conclusion will suffice.
Monetary stringency may form an important element of the macro
economic reform package aimed at reducing domestic absorption. This
may be implemented, in part, through tight credit policy that rnay cur
tail the availability of credit to farmers (much like other borrowers) and
may reduce their capacity to purchase agricultural inputs or invest in
land improvements. This, in turn, may encourage an environmentally
undesirable shift by them

to

extensive farming in the presence of an

open-access land policy. However, the same monetary stringency may
have a positive impact on the environment if increases in real interest
rates limit borrowings by farmers who might have had plans to invest �n
environmentally damaging crops or sectors of the economy. The net
outcome may therefore be difficult to determine.
Reducing the fiscal deficit, as another example, may be a second
major clement of the demand restraint package to help reduce public
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sector absorption of output. Among other things, this may be accom
plished through a reduction in public sector employment. Laid-off staff,
who may be unable to find alternative employment in cities, may be
compelled to move to the country and engage in clearing land, which
might contribute to deforestation. This would occur provided marginal
lands have open access. However, the same fiscal deficit reduction strat
egy may have a positive impact on the environment if price subsidies for
fertilizers and petroleum products are sharply curtailed. Once again,
the net impact would be hard to determine.
Exchange rate reform can be taken as yet another and final example.
It may encourage the rate of depletion of nonrenewable natural re
sources, as their value grows with devaluation and their exports are en
cow·aged. The extent to which this will occur will depend upon the ex
istence of user charges, royalties, and the like. While exchange rate
reform in this way may be seen as having an adverse impact on the sus
tainability of certain nawral resources, it may, at the same time, raise
the domestic prices of certain environmentally damaging imports, such
as fertilizers and pesticides, and curtail their use, which would help pro
tect the environment. Thus, the net impact of this macroeconomic re
form also is not that clear

cul.H

Only a computable general equilibrium model of an economy, which
incorporates macroeconomic variables as well

as

environmental vari

ables and policies, can help determine the net impacts of macroeco
nomic policies on the environment.

Macroeconomic policies are inefficient instruments for mitigating
environmental degradation; appropriate environmental policies are
more efficient and effective.
Given the lack of clear and direct links between macroeconomic poli
cies and the environment, as noted above, the role of macroeconomic
policies as instruments of solving environmental problems cannot but
be limited; in any case they cannot be efficient. Furthermore, given that
market policy failures are the primary causes of environmental degra
dation everywhere, the most efficient and effective instruments simply
have to be the environmental policies of the country.

�In fact, three country swdies, 'ronsored b y the World Wide Fund for Nature, pro,�de
adequate evidence that 1 h e environmental impac1 of a n exchange rate devaluation is in
conclusive. In the case of Thailand and Cote d'Ivoire, an exchange rate devaluation was
found to have a negligible or benign impa ct on the environment while in the case of Mex
ico, it proved to be so mew hat harmful to the environment

as

it encouraged firms to

rablish in a region with weak enforcement of environmental laws (sec Reed, 1992).
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Macroeconomic policies are inadequate and inefficient insu·uments
of environmental protection because they change the relative prices of
broad categories of goods and services and not the prices of specific en
vironmental goods and services whose underpricing or easy access may
have been the major cause of environmental degradation to begin with.
Protecting the environment would, therefore, require the adoption of
appropriate environmental policy instruments.
A number of environmental policy insu·uments can be employed:
Pigouvian taxes, indirect environment taxes, land (property tax) re
form, pricing reform for products linked to environmental damage,
pollution standards and other regulatory policies, and u·adable permits.
An efficient environmental policy for a given environmental problem
would encourage socially optimal behavior at least social cost.
Much in the literawre suggests that one of the most efficient envi
ronment policies is the Pigouvian tax, a specific rate tax on units of
emissions or damage.!.� Two distinctive feawres ofPigouvian taxes make
them attractive as efficient environmental policy. First, the costs of
achieving a given environmental objective may be lower with taxes be
cause t.hey rely on the price system in contrast to the administrative costs
of command and control policies. Second, Pigouvian taxes reduce pol
lution in the least-cost manner by encouraging the greatest pollution
abatement by firms able to adjust at lowest cost and least cost abatement
by each firm.
As regards other environmental policies, they, unlike Pigouvian taxes,
may not encourage abatement of environmental damage along all pos
sible abatement margins at the least social cost unless there is an iden
tifiable functional relationship between the policy instrument and the
environmental damage. Because identifiable functional relationships
are rare, these other environment policy instruments may end up im
posing greater costs than a Pigouvian tax in efficiently mitigating envi
ronmental damage.
Environmemal policies, if efficiently designed and effectively imple
mented, can help not only to achieve environmental objectives, but also
to address one or more macroeconomic imbalances. As an example,
eliminating subsidies on environmentally damaging products and im
posing environmental user charges and fees can bring about proper
pricing of environmental resources and thus help mitigate environ
mental degradation. In addition, these policies can help raise revenue
for investing in environmental protection and at the same time reduce
overall fiscal imbalance. Such policies can be considered win-win

''McMorran and Nellor, 1994.
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policies for macroeconomic improvement as well as environmental
protection.
Before closing this lengthy section on major conclusions, it is worth
repeating that these conclusions are in the nature of broad generaliza
tions and only a general equilibrium approach can help us understand
how macroeconomic policies of a country interact with its environment.
To integrate environmental objectives of a country into macroeco
nomic policy calls for the development and adoption of a new analyti
cal framework.10 How easy or difficult that task may be at this stage is de
scribed in the next section.

Integrating Environment into Macroeconomic Policy
The growing body of literature referred to earlier has greatly im
proved our understanding of the links between macroeconomic poli
cies and the environment. A common feature of these studies, however,
has been the assessment of the environ men tal impact of macroeco
nomic policies undertaken in a second-best world where substantial
market or policy failures are prevalent.

As a result, definitive conclu

sions concerning the environmental impact of macroeconomic policies
have proven difficult to draw and, more often than not, tl1e researchers
have tended to attribute environmental degradation to macroeconomic
policies, although it should properly have been amibuted to a failure of
environmental policies or institutions.
In our opinion, the analytics of integrating the environment into a
macroeconomic policy framework still remains to be developed, and
this work continues to be hindered by three factors.
First, integrated environmental and economic accounts are presently
lacking in most countries. While considerable effort has gone into de
veloping a methodology for taking into account the environment in na
tional accounts, 11 environmentally adjusted national accounts have
been developed only for a few counu·ies and often only in an ex
ploratory and experimental way.12 To date, few governments have ac
tively pursued the development of or produced environmentally ad
justed national accounts.

1!Yfhe framework underlying the Fund macroeconomic advice is d escribed in IMF, 1987
and 1992.
11See, for ex ample, United Nations, 1993a, p. 508, and United Nations, 1993b.
12See, for example, Repetto and others, 1989, for Ind one si a; Solorzano and others,
1991. for Costa Rica; van Tongeren and others, 1993, for Mexico; Banelmus and others,
1993, for Papua Ne'v Guinea; and Giannone and Carlucci, 1993, for Italy.
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Second, we still know very little about the functional relationships be
tween macroeconomic policies and the environment.

As Warford has

pointed out, "Long-term impacts are difficult to predict in the best of
circumstances, and in the environmental area there are special prob
lems: behavioral and physical linkages are poorly understood, [and]
many of the effects are long-term ..."13 ·while environmentally adjusted
.

national accounts can provide a basis for determining the level of eco
nomic activity, quantitative models would be needed for estimating and
explaining changes in environmentally adjusted economic activity

as

a

result of changes in macroeconomic and, for that matter, any other eco
nomic policies. Environment economics being a relatively new disci
pline, few quantitative models are presently available.
Third, as the environment is a multifaceted subject and many macro
economic policies may be simultaneously affecting the net outcome
(sometimes positive impacts may cancel out or outweigh the negative
impacts while other times they may be reinforced by other positive im
pacts), a computable general equilibrium model of the economy is nec
essary to assess the impact of the macroeconomic policies of the gov
ernment on the country's environment. Unfortunately, not many
countries at present have such models that can be considered reliable.
Even where they exist (in some industrial countries they do), the mod
els do not always incorporate environmental variables.
For the time being, therefore, it appears that we will have to be satis
fied with the broad generalizations noted above, however inadequate or
partial they might be.

evertheless, the work on developing environ

mentally adjusted national accounts, as well as other elements of the an
alylics for integrating the environment into macroeconomic policy
framework, must continue and even accelerate.
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Annex 1

Purposes of the Fund from Article I of Its
Articles of Agreement
(1) To promote international monetary cooperation through a per
manent institution which provides machinery for consultation
and collaboration on international monetary problems.

(2) To facilitate the expansion and balanced growth of international
trade, and to contribute thereby to the promotion and mainte
nance of high levels of employment and real income and to the
development of the prorluction resources of all members as pri
mary objectives of economic policy.

(3) To promote exchange stabilit)', to maintain orderly exchange
arrangements among members, and to avoid competitive ex
change depreciation.

(4) To assist in the esLablishment of a multilateral system of payments
in respect of current transactions between members and in the
elimination of foreign exchange restrictions which hamper
growth of world trade.

(5) To give confidence to members by making the general resources
of the Fund temporarily available to them under adequate safe
guards, thus providing them with opponunit)' to correct malad
justments in their balance of payments without resorting to mea
sures destructive or nalional or international prosperit)'.

(6) ln accordance with the above, to shorten the duration and lessen
the degree or disequilibJ·ium in the international balances of pay
ments of members.
The Fund shall be guided in all its policies and decisions by the pur
poses set forth in this Article.
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Annex 2

Papers Prepared by International Monetary Fund Staff
Chua, Dale, 1996, "The Scope for Economic lnsu·umenLS for Mitigating Global
Environmental Problems,H presented at the Third Expert Cmup Meeting
on Financial Issues of Agenda 2 1 on 6-8 February 1996 in Manila, Philip
pines.
Clark, Peter, 1994, "Sustainable Economic Gmwth: An Essential Precondition
for Environmental Protection," paper presented at the Conference on
Structural Adjustmcm in the North-Strategies for the Sustainable World
Economy held in Germany, November 11-13, 1994.
Clements, Benedict, 1995, "Public Expenditure Policy and the Environment: A
Review and Synthesis,'' Proceedings of the Wot·kshop on Economic Instru
ments for Sustainable Development held in Pruhonice, Czech Republic.
.January 12-14, 199!) (Praha: Ministry of the Environment of the Czech Re
public, 199!>).
Development Committee, 1992a, 'The lmet·action of Environment and Devel
opment Policies," prepared by safr
t.
of the World Bank in consultation with
staff of the lntemational Monetary Fund (Washington: The World Bank).
---,

1992b, "Outcome of the United Nations Conference on Environment

and Oevclopmcn l," prepared by staff of the World Bank in consultation
with stall of the International Mon('tary Fund (\•Vashington: The World
Bank).
Gandhi, Ved P., 1992, "Macroeconomic Adjustment and the Environmem: A
Personal View,'' paper presented at International Round Table on Struc
tural Acljustrnent and the Environment, German Foundation for Interna
tional Development, held in Berlin, Germany, November 10-13, 1992.
---, 1995, 'The International Monetary Fund [and the Environment],'' in
The Halifax Summit. Sustainable Development, and international Institutional Re
form, ed. by .John Kirton and Sara Richardson (Ottawa: Canadian National

Round Table on 1 he Environment and the Economy, March 1995).

---,

and David C.L. Nellor, 199 1 , "Financing lnsu·uments and Conditions

for Environmental Protection in Developing Countries,'' paper presented
at Malcnte Symposium IX of the Drager Foundation, held in Timmendor
ferStrand, Germany, Nm·ember 18-20, 1991.
Gupta, Sanjeev, Kenneth Miranda, and lan Parry, 1995, "Public Expenditure
Policy and the Envimnment: A Review and Synthesis,'' World Develofmll'nl,
Vol. 23, No. 3, pp. 515-28.
Hemming, Richard, and Kenneth Miranda, 1991, "Public Expenditure and the
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Macroeconomic Policies and
the Environment
Stein Hansen

Summary of Findings and Conclusions
It is by now widely agreed that links between the environment and the
economy are too important to be ignored. This holds true for all coun
tries, industrial and developing. And yet there is persistent asymmetry
in the way governments treat environmental costs and benefits as com
pared with more tangible market-based realities. This asymmetry is il
lustrated by the widespread focus on the economic costs in terms of re
duced GDP growth rate from stricter environmental requirements,
coupled with equally widespread ignorance about the benefits from en
vironmental improvements and costs imposed on society by increased
pollution and resource degradation.
This paper reviews a study of the United States and one of Norway,
both adopting computable economy-wide general equilibrium models
to establish the joim economic and environmental impact of compre
hensive policy packages addressing issues related to sustainable devel
opment. Such issues include adequate resource management to main
tain sufficient savings for securing options for future generations at
least as good as we have enjoyed. Policy measures aim at securing safe
environmental standards, as well as healthy public budgets and current
account balance.
Note: Stein Hansen is the DirectOr of the Prqject for a Sustainable Economy, Norway,
Partner of the Nordic Consulting Group A.S., and Senior Fellow of uhe Fridgol Nansen
lt<st.itutc in Norway. The author is heavily indebted to KnutH. Alfscn, Pi! F0ynjcspcrsen,
Bodil M. Larsen, lngeborg Rasmussen, and Haakon Vcnncmo for comments and assis
tance in prep�ration of this paper, but the author is solely responsible for conclusions and
interpretations.
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Taking a perspective of several decades and comparing alternative
combinations of macroeconomic and environmental policies, this
paper concludes that substantial environ men tal improvemems arc
within reach at modest cost in terms of sectoral aqjustments and re
duced overall growth rates. Although the paper is unable to establish
whether the changes resulting from the simulations arc sufficient to di
vert the economy ontO a sustainable development path, to the extent
that continuing on the "business as usual" path will lead toward an in
creasingly difficult and possibly irreversible situation, the options ex
amined in this paper suggest that the insurance premium in terms of re
duced growth and su·uctural adjustments is modest considering the
already high level of material consumption in rich countries. Cost
effectiveness figures from the Norwegian simulations provide instruc
tive illustrations of how such information can be presented to guide de
cision-makers in such a complex and uncertain trade-off.
In developing counu·ies the setting is quite different and the policy
choices much more limited, but clearly there is great scope for adjust
ment reforms with apparent win-win outcomes in many cases. And still
influential parties can prevent the implementation of such options in
order to continue harvesting the resource rent.
In addition, a number of myths about economy-environment links
need to be exposed. These concern the links between indebtedness and
environmental managemem, the environmental impact of agricultural
and trade liberalizalion, as well as the environmental impact of public
budget strengthening and more generally economic and political stabi
lization. By and large, sound economic advice placed in a broader pol
icy context tends to be environmentally benign. Also, one should apply
economy-wide analytic tools to capture the impact of Jinks sometimes
lost in partial or ad hoc analyses, and thus capture a larger range of pos
sible policy outcomes.

Introduction
I t is increasingly recognized that macroeconomics via its impacts on
the level and structure of economic activities in a region, a country, and
the world at large has a multitude of direct and indirect environmental
impacts. I n response to this recognition, a series of studies of possible
links between economy-wide policies and the environment has been
conducted for different countries, both developed and developing.
Studies of this kind in developed countries have been undertaken be
cause of a genuine concern that important links between the ecosystem
and the economic system (both the market and the institutional set-
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ting) need to be understood as a basis for designing policies that will
sustain today's welfare options for future generations. Such swdies have
focused on the economic policy impact on pollution and environmen
tal quality indicators and on the losses or gains in economic perfor
mance criteria, that is, growth in GOP, employment, current accounts,
budget balance, innation, and interest rates, resulting from stricter en
vironmental controls. Some studies have even attempted to incorporate
the estimated benefits of reduced environmental damage so that these
can be. traded against the direct economic losses resulting from tl1e ini
tial environmental policies. Typically, such studies in developed coun
tries are based on countrywide single- or multi-sectoral growth models.1
The setting for such sLUdies in developing countries has been quite
different. Since the late 1970s, stabilization and su·uctural and sectoral
ac\justment programs have been adopted by developing countries to
maintain a viable balance of payments consistent with the inflows offor
eign exchange to allow policies of economic modernization and growth
to continue.
Stabilization programs are likely to encompass demand management
policies, such as fiscal policy measures that control the domestic budget
balance and improve the balance of payments. Devaluation of national
currency, real wage reductions, and measures to ensure a positive real
rate of interest are typical elements of these programs. Such measures
are first of all aimed at restoring macroeconomic stability.
To complement these macroeconomic measures a typical structural
acljustment program, as well as sector development program, includes
measures to improve the incentive system, increase the market effi
ciency of the price mechanism, and restore invesunents and growth
over the medium and long term. In addition, building or su·engthening
institutions required to implement the adjustment reforms, is included
or attached (piggy-backed) . The main macroeconomic policy measures
might include
•
•
•
•
•
•
•

trade liberalization
financial liberalization, including credit market reforms
public sector reforms
tax, price control, and subsidy reforms
monetary reforms
exchange rate ac�jusunents (unification and devaluation)
complementary institutional reforms and capacity strengthening.

'See, for exam pit�. Lars Bergman and 0ystein Olsen, eds., 1992, Eronomir Modeling in the

Nordic CountTii'J {Antsterdam: N()nh-Holland).
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Such policy reforms have come under increasingly severe criticism
for failing to deliver the projected improvements, for failing to recog
nize the social and environ men tal adjustment costs, and for failing to as
sess realistically the time required and political obstacles to be over
come in order to implement the proposed programs. 2 As a result,
studies were initiated in the late 1980s by UNEP, the World Bank, and
the Asian Development Bank to look more closely at the validity of the
very vocal accusations that such policies were indeed environmentally
devastating.:{
Early swdies of the effects of adjustment policies on the environment
undertaken in developing countries were dominated by partial ad hoc
analyses of the environmental impact of one or more economic policy
reforms undertaken as part of stabilization and structural or sectoral ad
justmenL programs lO which the World Bank (the Bank) or the Inter
national Monetary Fund (the Fund) have provided credits or technical
advice to smooth the policy reform:' In recent years, computable gen
eral equilibrium models have also been adopted for studies of develop
ing countries to trace t.he environmental and economy-wide impact of
such reforms. These studies have led to more comprehensive and often
sur prisin g conclusions as regards the primary and secondary environ
mental impacts of such programs. Thus, macroeconomic stabilization
and adjustment efforts must be implemented through a carefully tai
lored combination of economic and institutional policy measures ad
dressing monetary, fiscal, and sectoral issues, and their combined ef
fects on the environment must be measured rather than measuring
such policy's partial environment impact.5
[t is against this background that the present paper sets out to estab
lish the circumstances under which the environmental effects ofmacro
economic policy reforms arc likely to be benign and under which the
effects are likely to be adverse.. The question of win-win possibilities and
why they are so hard to pursue will be discussed, as well as what to do

�sec. for example. G.A. Cornia. R. .Jolly, and F. St<�wart, ed.�.• 1987, Adjustmmt wzth a

llumrw Fare: l'rotectmg the V:ulnemb/e filii! Promoth1g Growth (Oxford: Clarendon Press), and

Susan George, 1988, A Fn/1' Wo1:s� than Debt (London: Penguin Books).
'See, for example, Stein Hansen. 198R, "Structural Acljusunent Programs and Sustain
able Development,"" Nairobi, Papers and p,·oceedings from the Annual Session of the
Commiuce of lnLernational Development Institutions (CIDTE); Stein Hansen, 1989.
"'Debt for Nature S">aps: Oven�cw and Discussion of Key Issues,'" Ecological Economics. Vol.

.

I; and Stein I Jansen, 1990. . Macroeconomic Policies and Sustainable Development in the
Third World,"' joumnl of lntematimwl Dm•ektpmmt. October 1990.
•Stein Hansen. 19RR and 1990.
•World Bank, 1994, l�ronomJ-Wide PoliriPs and the F:uvimnmmt: Emert:,ring Li!SSOJIS fmm l�x·
prrimce (Washington: World Bank).
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when, for political or other reasons, one cannot pursue a first-best solu
tion. Depending on the policy issue in focus, some studies address the
environmental impacts of specific policy changes, while others start
from set environmental targets and derive policy options that will
achieve these targets, but at the same Lime will yield different economy
wide repercussions.

Industrial Countries: Macroeconomic Costs of Achieving
Environmental Targets
Most macroeconomic slltdies of environmental impacts in indusu·ial
counuies have emerged from political pressure for improved environ
mental protection. Some such studies have taken on a global scope
owing to the concerns of natural scientists and environmental pressure
gro11ps over global warming impacts. They have focused, for example,
on the GDP impacts of introducing carbon taxes to reduce fossil energy
use and gas concentrations in the atmosphere. Climate-cost models
used in this context have been crude, but have established increasing
marginal cost curves (in terms of GDP loss) as a function of increasing
co� taxes.6 These models will not be discussed because their main use
has been to determine the GDP impact of different levels of C02 taxes,
with liule or no focus on the impact of changes in the conventional
macroeconomic insrrnmenL<; that constitute the topic of this paper.
The focus of this paper is on macroeconomic country studies of in
teraction between the economy and environment. Two categories of in
dusu·ial countries are singled out for closer examination: a large, re
source-rich economy with chronic budget deficits and international
trade modest relative to GDP, and a small, open, resource-rich economy
with strong foreign trade and a public budget more or less in balance.

United States
The United States represents the first counu·y category. Many studies
have addressed environment-economy links such as the cost of environ
mental controls on economic growth. This paper will not review Lhe
findings of such studies, but will summatize one study which focused on
aiLernative macroeconomic policy options LO reach an environmental
target.
'1For a recent overview, see A.S. Manne and R.G. Richels,

1994, "The Costs

of Stabiliz

ing Global CO� Emissions: A Probabilistic Analysis Based on ExpertjudgemenL\," Thd�n·

erf!J•Jounwl. Vol.

15. No. 1.. pp. 31-56.
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A few years ago, the Environmental Protection Agency commissioned
a macroeconomic study of policy options for reducing gasoline con
sumplion and the n:sulting C02 emissions. (The ancillary benefits of re
ducing other adverse environmental and health externalilies that are
highly correlated to gasoline consumption and traffic volume were not
explicitly addressed.) The study concentrated on the level of gasoline
tax necessary for stabilizing co� emissions from a light vehicle fleet
over a 20-year period and the impact of such a tax on a set of macro
economic indicators.'
What makes this study particularly interesting is its discussion of how
different recycling and other fiscal uses for the gasoline tax revenue af
feCl the performance of the economy. Which macroeconomic policy
package will be most benign to the economy in achieving the stated en
vironmental goal? The study focused on a gasoline tax increase (rev
enue raising) that can help reduce the federal budget deficit or help fi
nance a simultaneous reduction in personal and corporate income
taxes or a reduction in the employer-paid portion of payroll taxes (both
revenue neutral ) . The first option is revenue raising in the sense that
gasoline tax revenues arc applied to federal deficit reduction. The other
t>vo options are deficit neutral. To define the impact of the proposed
environmental policy (the C02-stabilizing gasoline tax), it is necessary
to netlt.ralize its impact on federal finances by offsetting it with other fis
cal policies. This is done by establishing the difference between gov
ernment expenditures and revenues that would obtain if the economy
operated at full employment.
Not surprisingly, each of the three options would result in a different
level of economic performance. The revenue-raising scenario is shown
to have adverse short-term macroeconomic impacts, because the gaso
line tax raises inflation and reduces after-tax household income. If mon
etary policies curtail th
. e in nation, the recessionary impulse of the pol
icy would su·engthcn. After ten years this recessionary burden eases,
however, and benefits begin to appear. The lower budget deficit en
hances national savings, implying lower real credit costs and higher in
vestment. After 16 years it is suggested that GDP performance will be
back to normal, and in addition, the underlying su·ength of the econ
omy developed during this adjustment period will contribute 1.0 a faster
growth in the following years, in spite of the stabilized co� emissions.
The two revenue recycling policies are shown to have quite different
impacts on the economy. The income tax cut. replaces most of the direct
7Roger £. Brinn�:r, Michael G.

Shclb)', Joyce M. Yanchar. and Alex Cristofaro, 1991,

"Optimizing Tax Stnncgics to Reduce Greenhouse Cases Without Curtailing Growth," The

Hnt'•l!:Y.foumal, Vol.12, No.4, pp.

1-14.
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purchasing power drained by the gasoline tax, thus eliminating the
short-term recessionary burden. On the other hand, the increased in
come enhances the inflationary pressure of the overall policy, because
neither theory nor empirical experience supports an assumption that
personal and corporate income tax cuts lead to lower wages and prices.
It is therefore expected that this policy will induce the Federal Reserve
to tighten credit policies and raise nominal interest rates. Because the
primary short-term determinant of inflation is the level of economic ac
tivity under a full employment, targeting inflation is nearly equivalent
to targeting real GDP during the first ten years of the simulation.

As a

consequence, the revenue-raising and tax-cut scenarios yield very simi
lar growth rates for the first ten years. As regards sustainability, however,
the two policy su·ategies differ fundamentally. The real GDP composi
tion is critically different and this takes effect on GDP growth after ten
years, because personal income tax reductions help support consump
tion at the expense of lower business investments, which are curtailed
by the higher interest rates. After ten years this reduces the productive
capital stock and the economy's growth potential so that GDP losses are
magnified.
The second revenue-recycling policy generates a much more favor
able development path because it is both deficit and inflation neutral.
The gasoline tax revenue is ofs
f et by a reduction in the employer-paid
portion of payroll taxes. Such a policy has only a slight recessionary im
pact after live years, and national income losses over the long run are
virtually eliminated. Prices of gasoline intensive goods rise (and gaso
line consumption falls, as intended), while prices of labor-intensive
goods and services decline (and consumption of these goods and ser
vices rise). Changes in inflation, interest rates, and the distribution of
national income between households and businesses are minimal, and
this overall policy package maintains the level of national income while
achieving the environmental target. In the case of the United States,
this study appears to suggest that there is scope for double dividend in
the form of improved environmental quality and enhanced demand for
labor while the level of key macroeconomic indicators remains steady.

Norway
In Norway, a unique study was commissioned in 1993 by the min
isu·ies of Finance and Environment and the National Research Council,
based on initiatives taken by the Friends of the Earth and Project Alter
native Futures of Norway at the Lime of UNCED in 1992. The project
challenges the long-term ( 1990-2030) scenarios of the official govern
mental four-year plan, which poru·ays a near doubling of most per
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capita economic indicaLOrs by 2030 and a cominued increase in C02
cmissions.11
This project brings the environmental demands of the Friends of the
Earth of Norway to the macroeconomic models roULinely used by the
central government for national planning and budgetary purposes. The
idea is to simulate the long-term environmental and economic impact
of imposing such environmental demands on a small, open economy as
a basis for an expanded dialogue on the feasibility of the various policy
choices with long-term impacts. The project has established a close pro
fessional and political dialogue involving both the Ministry of Finance
and the Ministry of Environment. This has been possible because Nor
way has a long tradition in the integrated use of macroeconomic policy
modeling.!' lL has been further facilitated because Statistics Norway pio
neered the field of resource accounting in Lhe 1970s and gradually ex
panded Lhe coverage of environmental satellite accounts for use in the
routine planning and budget work along with national income ac
counting. Gradually, this framework was expanded for integration in ap
plied macroeconomic modeling with particular focus on environmental
impact assessment of alternative paths of macroeconomic development.
Such analyses are now pan and parcel of the budgetary process of the
central government, and both Lhe Ministry of Finance and the sectoral
ministries (including the Ministry of Environment) develop scenarios
by means, for example, of multi-sectoral long-term computable equilib
rium models or medium-term disequilibrium models to test the mac
roeconomic and environmental impacts of their respective policy
proposals.
The study enters this dialogue by adopting the same macroeconomic
models and by contracting the Research Deparunent of Statistics 1 or
way to incorporate the various environmental demands of the Friends
of the Earth, and to simulate Norway's environmental and economic
development ouLiook for Lhe next 40 years as a basis for comparison
with the official governmem perspectives. This has been no small order.
The Friends of Lhc Earth posed some

54 environmental demands to be

taken into account by the macro-modelers. To determine how these
demands could be met in the pr�jecl, a forum was established and
met regularly ror almost a year, gradually establishing that out of the
54 environmental demands, 26 could be incorporated in the macJ·o
economic models. Some were incorporated directly as exogenous con
straints/variables, while others took the form of goals to be met en-

HMinistry of Finance, 199�. ''St. meld. nr. 4 ( 1992-93): l.angtidsprogrammet I994-9T
("Long-Term Program, 1994-97··), Oslo.
''See Bergman and Olsen. 1992.
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dogenously as a result of explicit macroeconomic or sectoral policy
choices, a few of which are drastic compared with what is envisaged in
the government's official long-term perspective. The remaining

28 de

mands could not be met in any meaningful way within the existing
macroeconomic models, either because they were of a local nature or
because they reflected issues not presently covered by the national
income or satellite-resources accounts. The project therefore initiated a
series of parallel partial studies (both theoretical and empirical) to try
to shed some light on these environmental concerns. to
The models have been calibrated on the basis of historical data,
putting certain constraints on how far one can deviate from historical
developments and still retain some faith in the usefulness of the simu
lations. The initial C02 requirement of the Friends of the Earth serves
to illustrate this problem. Referring to the scientific reports from the
UN Intergovernmental Panel for Climate Change (IPCC), they re
quired 60 percent annual reduction in C02 emissions from Norway as
Norway's fair conu·ibution to stabilize global C02 concentrations. How
ever, both C02 and emissions of several air pollutants are endogenously
determined in the models. Economic and regulatory policies needed to
achieve a reduction of this magnitude were considered too far removed
from anything the models could cope with and retain some validity. It
was therefore decided to strike a compromise and impose strong policy
measures that would result in significant reductions in C02 emissions
compared both with the official government scenario for 2030 and the
actual 1989 emissions, but admittedly not meeting

orway's share of

the IPCC goal of stabilizing C02 concentrations or other output goals
suggested by the Friends of the Earth. The simulations, as presented,
are therefore meant to illusu·ate possible long-term environmental and
economic impacts if Norway embarks on drastic policy commiunents
today and sticks to gradually introducing stiffer economic and regula
tory measures related to energy production and use, while at the same
time preserving the current accounL balance and auempting to main
tain a balanced public budget.
The main regulatory measure adopted in the simulations was a re
duction in the extraction of oil and gas and associated investment activ
ities, compared with what was assumed in the official long-term perspec
tive

plan.

This

involved

stopping

or

postponing

most

further

lll'J'he book with detailed documentation oflhis project is so far available in Norwegian
only from Ad Notam G y l dendal Pub., Oslo,

1995,

Litled

Barekvajtig Dkonomi

by Stein

Hansen, Pal F0ynjcspersen, a n cl lngeborg Rasmussen. An English edition of the book is
p lanned for publication in

1996,

an d several working papers have been issued in

Nonvcgian.
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developments of oil and gas fields. The main economic instrument
adopted in the simulations is an isolated Norwegian C02 tax, which is
gradually increased annually for all sectors of the economy until

2015

and from then on kept constant in current p1;ces, with some energy
intensive industries exempted in one of the simulations. The first simu
lation applied regulations only, the second applied the C02 tax only, and
the third combined the two and thus allowed for more moderate growth
in the C02 tax. A fourth simulation exempts energy-intensive industries
from the C02 tax, but is otherwise equal to the third simulation.
The findings are interesting. The simulations suggest substanlial re
silience in the economy when one has

40 years to adjust gradually to

new conditions for production and consumption. The simulations sug
gest considerable-albeit significantly less-growth in per capita GDP
and private consumption, but the consumption pattern turns drastically
away from fossil-fuel-intensive activities, such as gasoline consumption,
which is reduced by around

65 percent in the various C02 tax simula

tions. The simulations adopt the same technological improvement as
sumptions for each and every sector (for example, specific gasoline con
sumption of the future car) as does in the official perspective plan. The
change in consumption is primarily due to people buying cars that are
much less fuel intensive than what they would buy without these C02 tax
increases. The number of cars purchased is hardly changed at all.
Full employment is implicitly assumed in all the simulations with the
long-term multi-sectoral growth (MSG) model. In the medium-term
models (MODAG and MISMOD), on the other hand, unemployment
and adjustment costs are explicitly modeled. The adjustments are sig
nificant. The sectoral composition of production and employment
changes significantly away from sectors dependent on energy and fossil
fuel. On the other hand, overall employment impacts are less dramatic,
and although there is increased unemployment for the first few years

as

a result of the policy changes, this effect tapers off gradually (with
MODAG when applied to the first set of policy assumptions, that is, reg
ulatory measures only). With the alternative MISMOD model, a double
dividend emerges after ten years in the form of increased overall em
ployment and reduced emissions to air, when the C02 tax is increased
to stabilize C02 emissions at the 1989 level.
The modeling requirement to close the model can be done in differ
ent ways, with differenl results. In the present simulation, by reducing
oil and gas investments, overall investments are reduced, leading to re
duced savings (private and overall). Since private income is initially
fixed, this opens the way for increased private consumption (but over
time reduced output will also reduce the level of consumption). Alter
natively, one could have decided to close the model via the level of total
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Table l . MSG Simulation Results
(Government base case scenario, percentage deviation from the 2030 results)

Impact Indicator
GDP
Private consumption
Exports
Imports

C02 emissions
NMVOC
NOx

so2

Simulation
I

-5

-9
-I

-3

-1 5
-30
-10
+2

Simulation

2

-4
-2
-9
-5

-30
-15
-15
-40

Simulation

Simulation

-8
-10
-7
-6
-35

-7
-10
-4
-5

-20
-32

-17

3

-40

4

26

-

-40

-12

Source: MSG Simulations for f>rojut for n Susllzinnble Ecmzo>n)\ Norwny, carried out by Statistics

Norway. March 1995.

private investments. In that case, as a result of reduced oil and gas in
vestments, on-shore investments would increase because private savings
are fixed as long as private income is fixed. In other words, the model
can be closed in a way that leads to increased on-shore investments or
in another way that leads to increased private consumption.
The long-term simulations also assume a fixed current account bal
ance. When a deficit in the commodity and services trade arises, the bal
ance as regards payments of interest, dividends, and foreign aid must be
improved. To the extent that interest and dividends payments are fixed,
foreign aid grants must be reduced (quite substantially in some simula
tions) to meet the current account balance requirement Subjecting the
simulations to such current account constraints implicitly stabilizes the
foreign exchange and interest rates. At the same time the budget bal
ance is quite well maintained over the 40-year period. Indicators from
the four long-term simulations are compared in Table l .
In the second simulation, a rapidly increasing C02 tax on top of the
C02 ax
t already in place in Norway is the sole policy instrument in use
(other than measures to stabilize the current account and to keep an
eye on the governmem budget so that the exchange rate and interest
rates remain stable). This appears to provide the most cost-effective way
of achieving the emission reductions. (See Figure 1 for a comparison of
the cost effectiveness of the four alternatives.)
As far as emission reductions are concerned, Figures 2 and 3 show
that major improvements are within reach relative to both the base sce
nario in the government's long-term perspective plan and the levels in
1989. C02 emissions are reduced by 2&-35 percent relative to the 2030
scenario in the three simulations in which a C02 tax is applied. As re
gards non-methane volatile organic compounds (NMVOC), since emis
sions originate to a large extent from oil and gas field operations, re-
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Figure l. Pe
r rml Reduction i.n Emissions Di.viderl lry Percent Reduction
in GDP for thP Altemalive Scenmios
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ductions arc greatest in the three simulations that involve direct regu
lation of the activity level in these sectors. so2 emissions, on the other
hand, increase slightly relative to the government base case, if no C02
tax is introduced, but decrease significantly in the other scenarios, ex
cept when energy-intensive industries are exempted from the C02 tax.
In Table 2, changes in the 2030 consumption pattern compared with
that of the government base case simulation are presented for the reg
ulation/C02 tax combination (third simulation) .
The project does not seu.le for only the macroeconomic costs (i.e., GDP
and consumption losses) of reducing the various emissions. It also uses
dose response information and best available environmental and health
value estimates to determine tl1e benefits from reduced emissions and re
duced traffic. When such benefits are included in the overall macroeco
nomic impact assessment, ilie loss of GDP is reduced by 0.5-1 percentage
poinL. Since direct GDP losses range from 4 percent (alternative 2) to 8
percent (alternative 3), these benefits improve the overall picture only
marginally, but should nevertheless be included for completeness.
Sustainable development implies providing future consumption
choice opportunities that are no less than those of the present. Such
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Figure 2. Reductions in Emissions With Co2 Tax
(Percent deviation from base scenario)
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choices depend to large extent on the value of the national wealth in
the future, that is, on the management of human capital, natural capi
tal, man-made capital, institutional capital, and financial assets and
debts to other countries. The simulations calculate the resilience to pol
icy change for the part of this wealth that is easiest measure: the sum of
man-made capital, peu·oleum wealth, and net assets on other countries.
Table

3 shows that national wealth almost doubles even when the envi

ronmental austerity measures are introduced. Man-made capital domi
nates overwhelmingly (almost

90 percent of total), but is reduced when

less petroleum revenue becomes available for on-shore investments. Pe
troleum wealth, however, increases when it is stored for future use. For
eign assets are scenario insensitive.

Developing Countries: Environmental Impact of
Macroeconomic Reform
This section is limited to the environmental impact of "pure" macro
economic policy instruments, that is, adjustments in the exchange rate,
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Figure 3. Reductions in Emissions with C02 Tax
(Percent deviation from 1989 levels)

Source: MSG Simulations for Project Sustainable Economy, Norway.

monetary policy, interest rates, and fiscal and current account balances.
To a much lesser degree, the section also focuses on sectoral policy measures, such as social-cost pricing and related tax issues, even though in
many countries (both industrial and developing), the removal of such
market distortions and policy rigidities may be welcome from the
macroeconomic point of view.
In the context of developing countries, however, it is not possible to
isolate pure macroeconomic policy variables from sectoral ones, because adjustment very often focuses on sectoral policy as a major component of an integrated macroeconomic reform program. To leave out
sectoral reform would render the remaining part of the program worthless, because without sectoral reform, such as the removal of price distortions and subsidies, much of the basis for the design of fiscal and
monetary reforms would vanish.
It has become popular to apply computable general equilibrium
(CGE) models to analyze the results of economy-wide policy reform, including environmental results. There is no denying of the usefulness of
this approach, as has been convincingly documented in the literature.11
Often, however, lack of data poses a real obstacle to the meaningful use
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Table 2. Deviation in Private

Consumption from 2030 Base Scenario

(In percent)
Change

Consumption Category
Electricity
Stationary use of oil
Gasoline
Car purchases
Public transport
Food

+2

-36

-63
-10
-9

-5
-10

Beverages
Other goods
Clothing and footwear
Furniture
Housing
Other services
Tourism abroad

-9
-9

-11
-13

-7

-14

Total private consumption

-10.4

Source: MS(; Simulalirmsfor ProjectjQr a Swtail111ble RamQmy, Nurway, Simulation 3.

of CGE models although such models seem to have an advantage

(if

data are available) in studies of trade-offs between stricter pollution
control and economic growth (as was discussed in the industrial coun
try cases above), and in studies having to do with the lack of property
rights, such as deforestation and soil erosion, that is, areas of market
failure.
Many environmental impact assessments related to macroeconomic
policy measures can-at least initially-be addressed without the use of
sophisticated computable general equilibrium models, as discussed in
the following sections.

FIScal Discipline and the Environment
A widely believed myth is that improved fiscal discipline is environ
mentally harmfuL This belief is based on the observation that when a
fiscal deficit reduction is sought, governments start cutting where resis
tance is weakest, and environment ministries and agencies are generally
the youngest and least-established governmental agencies. Budget re
ductions for such smaJl and weak agencies, yet to establish their position
and identity, can be a hard blow, and certainly damaging for the envi
ronmental awareness work in the country.

11Shantayanan Devarajan,

1993,

"Can Computable General Equilibrium Models Shed

Light on the Environmental Problems of Developing Countries?" Revised version of paper
presented at a WIDER Conference, Helsinki, September 3-7, 1990.
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Table 3. National Wealth, /989 and 2030

(1989 prices; in thousands of Norwegian crowns per capita)
Wealth Component
Man-made
Net foreign assets

Petroleum
Leisure
Total wealth
Source:

1989

Base
Case

545
31
200

1,021
113
33

776

1.167

Simulation
I

Simulation

Simulation

2

3

961
115
58

971
113
33

924
115
58

940
114
58

1,134

1,117

1,097

1,112

Simulation

4

MS(; Simulationsfor l'rojPrtfor n Su;tairwbt- l�rmwmy, Nurwny.

However, such fiscal disciplining measures tend to require far larger
expenditure reductions than what the cuts in environment budgets can
offer. Cuts have to be made in other areas as well. Even if the military
budget is protected by influential ministers, infrastructure sectors will
likely be hard hit as well. Typically, during periods of austerity, projects
requiring large public transfers are also shelved or postponed. In many
cases such projects have an environmental and cultural dimension, for
example, hydroelectric power projects, power transmission lines, and
transnational highways. The resulting investment inaction could there
fore be environmentally benign. Not only that, the environmental dam
ages avoided by not implementing these projects as a result of bud
getary discipline would likely far exceed any environmental gains that a
small, powerless, and probably ineffective and understaffed environ
ment agency could have achieved. Therefore, while it is sad to see a frag
ile and enthusiastic environment agency crumble, there could be some
comfort in the sobering observation that the much larger (but probably
much smaller in terms of percentage point change) cuts in other bud
get components more than compensate for the loss of environmental
protection capability. Suffice it to say that overaJJ sustainability would of
course be further enhanced if reallocations secured the survival and
strengthening of the infant environment agencies.
Criticism of stabilization and structural adjustment programs by envi
ronmentally and socially concerned groups should, however, not at all
be dismissed as a result of the above conclusion. Much more economic
and environmental improvement could be achieved from stabilization
and adjustment, provided there is political will to implement the pro
posed reform. The question of incidence is at the core of obstacles to
improvements. Asymmetry of political power and information among
affected parties tends to prevent the simultaneous implementation of
apparent win-win reforms. One could in most cases easily avoid reduc
ing small and fragile environmental and primary health care budgets,
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by savings on budget drains caused by, for example, fertilizer, pesticide,
water, and energy subsidies, most of which accrue to Lhe well-to-do,
rather than to Lhe poor and vulnerable. The health budget could be
restructured from capital-intensive curative hospitals to labor-intensive
preventive health care, which typically is enhanced by simple pollution
prevention in residential areas. A lot of environment-related health
damage is avoided when fewer pesticides are used. Because such
broader reform packages are frequently proposed, it is important to
trace their economic and environmental repercussions in order to
devise compensatory measures to reduce the political obstacles to
implementation.
Debt Service and

the Environment

Along the same line of reasoning, it is frequently asserted Lhat heavy
foreign debt is destructive to the environment. The reasoning is that in
order to service the foreign debt, the country must earn foreign ex
change, which means, in the case of nalUral resource-based economies,
cutting down the forests, overfishing, engaging in excessive mining, and
planting erosive export crops. Empirical correlations notwithstanding, 12
Lhe reality of the matter is less clear and requires a situation specific
analysis.
Assume for a start that some kindly donor comes along and offers to
forgive, reduce, or postpone debt servicing. This is equivalent to an im
mediate improvement in the current account and a reduced pressure
on the public budget for interest and principal payments. Assume fur
ther that the government, prior to the debt crisis, had ambitious devel
opment plans for the country's fragile land and vulnerable rain forests.
The debt crisis has quite possibly increased the political risk to foreign
ers of investing in the country and undermined domestic ability and
willingness to mobilize savings for these investments. As a result, the en
vironmental resources threatened by these projects are saved for the
time being.
With a sudden debt relief measure, the fiscal situation improves, po
litical stability is regained, and the government may decide it is time to
implement the environmentally harmful projects it had to shelve while
it was short on funds and creditworthiness. Unless strict environmental
conditionality-or better yet, strong domestic ownership of environ
mental policy measures-is attached to the debt relief measure, it is un-

1�ames R. Kahn, and Judith

A.

McDonald, 1995, "Third World Debt and Tropical De

forestation," Ecological Economics, Vol. 12, No.2, pp. 107-23.
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likely that self imposed discipline will take charge and put the country
on a sustainable development path.
What happens if the debt-ridden country is experiencing rapid pop
ulation growth, high unemployment and underemployment among un
skilled workers, a large landless workforce, and unclear and poorly
monitored property rights in forested areas? It may well happen that the
unemployed will end up as squatters in the forests and thus increase de
forestation. Debt relief could reduce this pressure by providing more
jobs, but considering the complexity of the setting and the capital in
tensity of most foreign-investment projects, politically difficult and time
consuming reforms independent of the debt problems will be needed
to counter the immediate pressure on resources of the infrastructure
projects inaugurated by the debt relief.
It has been suggested that so-called debt-for-nature swaps could cre
ate a double dividend in the sense that the ftscal burden is relieved si
multaneously with the enhancement of environmental management ca
pacity. Nevertheless, fiscal relief may have a much faster multiplier
effect in the form of environmentally harmful investments and pollut
ing operations than the institution building that the proceeds on the
local currency bonds from the swap can mobilize.
Clearly, the above pessimistic conclusions are not at all synonymous
with saying that to keep the people poor is to protect the environment.
The conclusions merely establish the simple fact that whenever funds
are suddenly available for investment on attractive terms, investment
will happen and, unless one can assure against market and policy fail
ures, there is no guarantee that the investment will be environmentally
benign.
Exchange Rate Reform and the Environment

When stabilization and adjustment programs become necessary, local
currencies are usually overvalued. As imports are too cheap and exports
noncompetitive, the balance of payments pressure is obvious. Devalua
tion is therefore a typical ingredient of reform, but when a government
has sustained this policy failure for a long time, it is likely that related
distortions have established themselves as well. Such distortions typi
cally interfere in the market for exportables (export licenses and taxes)
and for imports (special exemptions from customs duties for capital im
ports and other capital subsidies), as well as food subsidies for urban
dwellers and taxes on the farm output. Detailed marketing regulations
often eliminate competition, so that the export sectors are poorly pre
pared for reaping the benefits from devaluation and the accompanying
trade liberalization. In such circumstances the supply-side response is
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poor and slow, and strong technical support for the institutional reha
bilitation is needed for the supply side to respond.
The effect of devaluation and trade liberalization on the environ
ment cannot, however, be predicted in any generalized way, even with a
CGE model. Each country is different, and even the world market, to
which the country's export sector adjusts, keeps changing. For a devel
oping country it is sufficient to study the effects by means of a country
model that assumes exogenous world market prices, even if several
small developing economies succeed with their supply-side efforts si
multaneously. (Occasionally, a few countries have such a large market
share of supplies that their joint action will influence world prices, but
those few occurrences can he dealt with as special cases.)
The environmental impact of the above measures then depends on
the products, inputs, and production methods encouraged or discour
aged by the policies. As regards the product mix, it is well known that
growing certain export and local food crops causes erosion, while grow
ing others retains the soil very well. One needs to know not only which
crops will be phased in or out, but also the growing conditions, because
some crops may be environmentally acceptable on certain soils, but de
structive on others.
The reform is likely to raise the price of imported inputs and make
some domestic inputs more competitive. If fertilizer and pesticide sub
sidies arc removed at the same time, less of these inputs will be used, but
the linal environmental impact could be quite different from the direct
impact on the soils and waters affected by fertilizer and pesticides, thus
requiring a CGE modeling approach for a complete impact analysis.
One needs lO determine the availability and cost of labor when addi
tional labor is needed to substitute for (say) pesticides and imported
farm machinery, and one needs to know whether the increased cost of
fertilizer stimulates more land clearing as opposed to the more inten
sive land use encouraged by low fertilizer and pesticide costs. In other
words, what may be environmentally benign for cultivated areas, may be
offset by increased land clearing and deforestation, which may be ac
celerated if the forest land to which the marginal farmers migrate is
open-access land. This calls for the expansion of the reform program to
include land and property-rights reform as well as internalization of Lhe
environmental externalities resulting from a malfunctioning land
markct.1:1

'�David Reed, cd.,

1992, Strttctumt Atljustmen.t tmd the Enviromnettl (London: EarLllscan

Publications).
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Interest Rate Reforms and the Environment

The impact of interest rate changes has been addressed in the con
text of a CGE model for studying deforestation in Costa Rica. The
model explicitly simulates the effects of introducing property rights to
forest resources and includes a market for logs and a market for cleared
land (in demand by the squatters). The rate of land clearing depends
on the definition of property rights as well as on taxes or subsidies that
affect the forest and agricultural sectors. The study finds that establish
ing property rights tends to decrease deforestation, because both the
loggers and the squatters internalize losses associated with deforesta
tion. The simulation further shows that higher interest rates promote
deforestation while lower interest rates contribute to conservation . To
the extent this observation is transferable among developing countries,
one would expect credit market reforms, leading to increased credit
supply at lower interest rates, to enhance environmentally more benign
natural-resource management among borrowers.

What Do CGE Models Contribute?

The Costa Rica study illustrates how the direct impact of sector
speciftc policies are modified once the indirect efef cts arising from in
tersectoral links are accounted for. Two effects illustrate how the CGE
approach can help diagnose and prescribe solutions in the form of al
ternative policy mixes for better overall results.
The first is the effect of increased stumpage fees on logging. Partial
equilibrium analysis predicts reduced logging from such a measure, but
once the relationship between loggers and squatters is properly identi
fied in the model, deforestation spreads. While logging will indeed de
cline, total deforestation nevertheless increases because the contraction
of logging and forest indusu·ies shifts resources toward agriculture. As
agriculture expands, so does deforestation.
The second effect pertains to an increase in the wage rate in the same
economy. Owing to specified intersectoral resource flows, the effects of
wage changes in the CGE model could be very different from those
stemming from partial equilibrium analysis. If the wages of unskilled
labor were increased by, say, minimum industrial wage legislation, the
model predicts that deforestation could worsen instead of declining.
Logging declines as a result of the increased labor costs, but so do other
industrial activities in the economy. As a result, labor and capital tend
to now to agriculture, leading to conversion of open-access forest land
for farming, as long as alternative employment opportunities are
absent.
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Clearly one should not accept CGE simulation results without reser
vations. Such models designed to address simultaneously economic and
environmental issues in developing countries that have inadequate and
unreliable stalisLics are at best speculative, and their econometric basis
is generally poor if at all present. Nevertheless, the important lesson
learnt from comparing parlial equilibrium conclusions with CGE model
simulations is that intersectoral links matter in industrial and develop
ing counu·ies alike and to ignore the environmental dimension can lead
to costly and damaging policies.

©International Monetary Fund. Not for Redistribution

Discussion

-« 65

Discussion

Discussant's Comments
Andrew Steer
These papers shed interesting insights into the links among economy
wide policy reform, the natural environment, and economic growth.
Stein Ilansen examines the issue from both sides, discussing first the im
pact on the path of economic growth of radical environmental policies
and then the impact on the environment of macroeconomic policy re
forms. Vccl Gandhi and Ronald McMorran focus exclusively on the sec
ond of the two issues.
Hansen's conclusion to the first question-can we survive radical en
vironmental policies?-is encouraging. It seems we certainly can survive
such policies. Economies are, it appears, remarkably robust. The com
monly expressed view that economies would collapse in the even t that
radical green advice is followed is, according to the Norwegian sLUdy,
not correct. Of course, the cost is not trivial. The results of the Norwe
gian modeling exercise suggest that GDP would be lower by 4-5 per
centage points from what it would otherwise be. At one level this is
small-perhaps two years growth over a 30-year period. At anolher it is
very large. While many contingent-valuation studies suggest that citi
zens would be willing to pay this much for a radically cleaner and more
pristine environment, revealed preference indicates that no electorate
in the world (not even in orway) is willing to pay anything close to this
amount.
Hansen's conclusions are, I believe, con·ect and largely consistent
with other studies. A few of the model's detailed predictions arc sur
prising, and I suspect wrong, and some of the elasticities will probably
need some checking. (For example, public u·ansportation is predicted
in equilibrium after the new policies arc in place to be down by 9 per
centage points-surely surprising given that a number of the policies
arc designed to shift travelers toward public transport.) But for the most
part the results are persuasive.
Many other studies have looked at similar questions, although none
has assumed such a wholesale restructuring of incentive structures
within the economy. Some studies of the likely impact of adjustments to

Note: The discu�sinn

was chaired and moderated

by Malcolm

Knight.
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energy usc, in the context of climate-change abatement, have con
cluded that a major transition toward renewable energy would be pos
sible. Even a radical shift from today's 80 percent dependence on fossil
fuels for electricity generation toward, say, 30 percent by the middle of
the next century, would, it seems, cost only 1-2 percentage points of
GDP. While most citizens would regard this as a reasonable price to pay,
it is important to remember that for the United States, for example, this
would amount to US$ 1 00 billion per year, or seven times America's for
eign assistance program. J.t
Other studies have examined the impact of environmental regula
tions on economic growth over the past two decades. The best of such
analysis has been undertaken by Jorgenson and Wilcoxen for the
United States. Using a general equilibrium model, with carefully esti
mated elasticities of substitution, they show that toclay's GDP is around
2-3 pe,·cent lower than it would have been had there been no environ
mental regulations. Absent such regulations, there would have been a
much worse environment, of course, which may have had a negative im
pact on economic productivity, so the cost o f regulation may even be
smaller. Most people would regard this price well worth paying for a
cleaner environment. ( Incidentally had more cost-effective environ
mental policies been followed, the cost would have been much
smaller-but this is a subject for another clay. )
An interesting question is whether the impact on developing coun
tries would be greater or less than for industrial countries. Here the ev
idence is weak since little research bas been done. My hypothesis is that
the answer depends on the speed with which radical environmental
policies are adopted. My guess would be that many developing coun
tries would be less flexible (than industrial countries) in responding in
the short term (costs in lost growth would be greater), but more able to
adjust with a more gradual phase-in of such policies. Work by Blitzer
and Eckaus on Egypt and India, respectively, in the context of the World
Bank's 1992 World Development Report (p. 164) on environment and
development, would seem to support this view.
Turning now to the second question-the impact of macroeconomic
reforms on the environment-both papers make useful points. Essen
tially there are four paths by which such impacts might be effected:
• the impact of stabilization (lower rates of inflation and reduced

macroeconornic imbalances)

llfor a discussion of the issues, see William R. Cline.

The Economics of G/obtll j!\ltlnning

(lnstilute for International Economics), 1992: and articles by Birdsall and Steer, Cline,
and Wallace in

Finance rmd DruPlojnnmt, March

1993.
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• the impact of associated levels of aggregate demand in the

economy
• the impact of relative price shifts
• the impact of associated institutional reforms (e.g., financial

sector).
Stabilization, once completed, surely has an unambiguously positive
impact on the environment. Instability promotes high discount rates
and short-term calculations, which arc anathema to longer-term sus
tainability. Gandhi and McMorran make this point effectively. Unfortu
nately, we have failed to make this point successfully to the bulk of the
environmental critics of structural adjustment programs, many o f
whom, i f given the option, would prefer the pre-adjustment instabili ty,
which would usually guarantee environmental destruction. The clearest
empirical evidence of the impact of high inflation on natural resource
exploitation has been provided by the work of Bob Schneider on de
forestation in the Amazon. The work shows clearly that slash and burn
(swidden) agricultnre is the rational thing to do in the presence of
macroeconomic instability and associated high interest and discount
rates, while even poor farmers can be expected to be encouraged to
make the investments required for more environmentally sound agri
culwre in a stable macroeconomic context.
Unfortunately, to get to this environmentally benign stability may re
quire reduced aggregate demand. In the abstract this might be thought
to help the environment (on the grounds that less consumption implies
less "throughput," less depletion, and less waste). But since the instabil
ity is more often than not caused by public budget imbalances, it is
often necessary to cut public expenditures. And, given the relative
weakness of the constiLUency for environmental public expenditure, it
is likely that this category of public expenditure may be cut as much or
more than other categories of expenditure. To be truthful, there is still
no systematic evidence for this proposition, but it has anecdotal
support.
The most important impact of policy reform on the environment is
through the third path-relative price shifts. A good number of such
impacts-those that move the economy awa)' from subsidized input
prices toward world prices-will help improve the quality of the envi
ronment. Studies carried out at the World Bank show that ftiii-cost pric
ing would cut air pollution in Eastern Europe by half, and would dra
matically reduce water shortages around the world. It would also help
bring sanitation to the two billion people currently lacking il and would
reduce pesticide poisoning. But not all relative price shifts would be be
nign. As both Hansen and Gandhi and McMorran point out, the impact
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will depend on a number of features. The World Bank has done sub
stantial analysis of this issue (see Munasinghe and Cruz in this volume)
as have the World Resources Institute (WRJ) and The Worldwide Fund
for Nature (WWF). At the Bank we are encouraging our task managers
working on policy reform programs to cooperate with governments and
local research institutes in assessing the potential impact of the pro
posed reforms, with the purpose of countering any such pressure with
complementary "first-best" environmental policies.
A final route is through institutional reforms associated with the over
all reform programs. I am not sure these get classified as macroeco
nomic policies, but they are often a point toward a stable growth path.
They include financial reform, the introduction of financial account
ability in state-owned enterprises, improved property rights manage
ment, and the like. Most of these, by promoting improved efficiency
and the reduction of waste, benefit the environment and should be
wholeheartedly supported by those of us concerned about environ
mental sustainability. But, again , as in the case of relative price shifts,
not all reforms might be environmentally benign. I t is vital therefore
that we do our homework so that these reforms work for sustainable de
velopment rather than against it. An example here is privatization.
Where done right, the new private owners can be encouraged to reduce
environmental damage. Done wrong-that is, where enterprises are pri
vatized in the absence of environmental policies or the absence of a
strong civil society empowered by information and by its right to de
mand improvements-the quality of air and water may deteriorate
further.

Other Discussion
Peter Bartelmus: Just two short observations. The first one concerns
survival of the economy if we followed the advice of the green lobby.
The clear answer given by the speakers is that the economy will stu·vive.
To me the answer is not so clear because the question has not been
clearly formulated. The question should be: can we survive tough envi
ronmental policy advice? What is tough? Tough does not mean a few
percentage points of reduction of physical indicators of pollutants or
emissions, but reduction in the actual damage done, not in emissions
alone, but in the whole chain of ambient contamination and health ef
fects. We should discuss damage values.
My second observation. I fully agree with the view that there is a need
to link the microeconomic and macroeconomic aspects of economic
and environmental policymaking, and the general equilibdum models
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are one way. These models and the assumptions behind them range
from uti lit)' measurements to cost and production functions. Is the gen
eral equilibrium approach applicable in the case of markets that are
noncompetitive and that lack transparency? Has any study looked seri
ously into this issue in the context of the environment?
It is fairly easy to criticize the assumptions behind CGE
models on the data qualit)', as Peter has done. In doing so, we are fo
wsing on the wrong pan of CCE modeling; we are focusing on the
equations and the mathematics. An advantage of CCE models in Nor
way has been to bting together the Ministry of Finance, the Minisu·y of
Environment, environmentalists, and those concerned with monetary
issues, and provide them with a common framework for fruitful discus
sions. I would like to fight for CCE modeling on that basis alone.
I also have a comment about the relation of macroeconomic and sec
toral policy to the environment. The playing field is very often tilted in
favor of economic growth and against the environment. There is need
to level the playing field in a way that makes environmental concerns
count just as much as economic and other concerns. Macroeconomic
policy can contribute to thisjust as much as sectoral policies can.
Knut AJfsen:

Phil Bagnoli: The Gandhi and McMorran paper focuses on sectoral fail
ures. I wonder if these sectoral failures could be dealt with even if mar
kets were functioning and social costs were internalized into the private
markets. I am incUned to think that such failures would continue be
cause these counu·ies have a high discount rate, as their governments
and economies arc liquidit)' constrained. A high premium is put on in
vesting and giving resources to these countries, and even if they could
borrow against their future incomes, their future incomes are not going
to be all that high. This leads me to ask whether the Western nations
want these counu·ics to protect their environmental resources, whether
there is some sort of mechanism for transferring resources to these
countries for purchasing those resources, and whether these mecha
nisms can be formalized so that the richer nations can identif)' environ
mental resources that they may want to purchase in these countries?
Kirit Parikh: About general equilibrium modeling, I agree with Kn ut
Alfsen that the most important part of general equilibrium modeling is
the feedback and the interrelationship it brings into the forefron t and
how it makes it easier to communicate across different disciplines. It is,
of course, true that with the general equilibrium model and with a suit
able choice of parameters you can get any result that you want. But I
think the choice of parameters is not for the model to make-the para-
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meters arc in the system. You should estimate the parameters from the
system and once you estimated them then you have no choice. So I
think the criticism that Peter Bartelmus made is valid, but that is not to
say that you do not need a good general equilibrium model.
A� has been pointed out, even macroeconomic policies have sectoral
outcomes, for the environment, so I think the Fund cannot really ab
solve itself of the responsibility of at least thinking about the conse
quences of macroeconomic policies on the environment. Let me give
the example of removing a fertilizer subsidy. A study we did in India
found that removing fertilizer subsidies would encourage the use ofcow
dung as fertilizer, and as cow dung is also used as fuel, this would create
a fuel shortage and result in more deforestation. There are feedbacks
and interactions that ought to be taken into account.
Both papers lacked emphasis on privatization and the issues
of private property. Given that environmental degradation is often a di
rect result of lack of private property, or the lack of enforcement of
property rights, I wonder if the speakers would comment on the effect
of privatization on the environment. I also have a question about exter
nal financing for environmental proteclion in a developing country. I
would like to know if rich countries would be willing to form a trust to
buy or lease, for instance, a national park in Kenya, make it private
property, and pay for the preservation of the black rhino, which Kenya
cannot afford.
Nuri Erbas:

I was puzzled by the insistence ofVed Gandhi and Ronakl
McMorran that the lMF is not an environmental agency, and I woutd
like to ask why this insistence? I suppose if you define an environment
agency as an agency with a mandate for environmental protection or re
source management, then clearly the IMF is not an environmental
agency. But if you define an environment agency as an agency whose
policies, expendiwres, and programs have an impact on the environ
mem, then the IMF, by the evidence of the Fund stafrs own paper, is an
environment agency. 1t is certainly an agency that should have a vital in
terest in the promotion of sustainable development and in deploying
macroeconomic policies, to the extent that they have an effect, in sup
port of more sustainable forms of development. So I would like to query
the Fund staff on their insistence that IMF is not an environment
agency.

Jim MacNeill:

I have a question regarding the implementation of sec
toral policies. I will briefly outline a scenario. Suppose we have an iden
tified polluter, say, a coal-mining company, and we want to curb poilu-

Ganga Ramdas:
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tion. The obvious possible solution might be to tax the polluter. How
ever, the tax-to-GDP ratio in the country might already be very high; be
sides, this solution might be too slow to prevent the damage. Is there a
quasi-fiscal method to deal with this?

Is it possible, for example, to insist

on the polluter to escrow a part of his export receipts and use it to clean
up the environment or reverse the damage that was done?
Herman Daly: One macroeconomic policy in support of environmental
improvement is ecologically orieOLed tax reform-to shift the entire tax
base gradually away from taxes on incomes and value added to taxes on
resource depletion and pollution. The idea, of course, is not to tax what
you want more of-value added and incomes-but tax what you want
less of-depletion and pollution.

I wonder if the general equilibrium

model that Stein Hansen talked about could be used to test the impli
cations of such a policy and also if the

IMF considers this to be within

it'> purview in relation to its work on the effects of macroeconomic re
forms on the environment.
David Reed: We have been discussing at length the relationship be
tween relative price changes and the environment.

In this connection I

would like to point out that we have just concluded a series of studies
on the impact of structural adjustmenl on the environment in nine de
veloping counu·ies and have seen that the impact of price changes on
the environment is uniformly insignificant relative to the impact of
st.ructnral adjustment on social structures and institutions.

I n my opin

ion, we need to broaden our discussion and begin looking at these is
sues-that is, not just focus on the direct links between one instrument
(or a package of instruments) and a particular environmental problem,
but to understand how the effects of these insu·uments arc transmitted
to social su·ucwres and institutions and, as a consequence, how they
fundamentally alter the rate and composition of natural resource use in
developing counu·ies.

Responses
Stein Hansen: There have been a lot of good and relevant questions.

I

do not have anything to say about Andrew Steer's comment because by
and large we are in agreement.

An important part of the project in Norway-this dialogue between
the NGO community, on the one hand, and us economists, on the
other-has been to identify precisely the issues of concern to the NGOs
that can be meaningfully addressed in the CGE model. Some issues are
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on the priority Jist of the NGOs that we feel we cannot meaningfully ad
dress within the kind of CGE model at our disposal. We therefore had
to commission parallel studies of a partial microeconomic framework,
sometimes with a model, sometimes without a model. So we arc quite
sober about what we can usc the CGE model for, and this has been a
valuable exercise for us. This takes care of part of the comment of PelCr
Bartclmus on the macro-micro links within the CGE models.
Kirit Parikh posed the interesting question of a second-best world,
where removal of a chemical fertilizer subsidy in India might have an
unexpected impact on deforestation. The question then, of course,
arises about how you manage your forests in order LO counter that sec
ondary and indirect impact. This may call for some rnassivc interfer
ence with regard to property rights and free access, and shows how com
plicated these issues arc.
A question was asked if richer countries can form some kind of trust
or· fund and offer the proceeds to low-income counu·ics to lease pro
tected areas. The answer in theory is yes, but the annual leasing fee may
be so high that it cannot be easily afforded. In this regard, an ecologi
cally unique area could be looked upon as an exportable to those who
can afford it and who would be prepared to pay for it, but how do you
organize such a trust or fund? How would it work? Some atlcmpts, like
debt-for-nature swaps, have worked in a few small countries and have
created all sons of emotions.
In response to Herman Daly, in Norwa)' we have a Green Tax Com
mission to look into the scope of ecotax reform. We can give some an
swers iu the context of our CGE model, for example, what happens to
the public budget (Lhal is a sum ofthc state budgets and the municipal
budgets in Norway), if we could replace payroll taxes, for example, by
ecological taxes. CO� Lax is one tax that could provide a fairly stable rev
enue for the government, but that docs not seem to bc true of the other
environmental taxes.
Ved Gandhi: Three or four questions were directed at the IMF and I will

tr)' to answer them. The first question was by Jim MacNeill who said that
IMF is an environmental agency because somewhere along its policy ad
vice has some indirect effects on the environment. As all of us know that
every institution, every organization, has a primary objective. The IMF
has the primary objective of ensuring exchange stability and macroeco
nomic stability in member countries. If somewhere along the !inc, be
cause of lack of sectoral and environmental policies or inadequacies of
relevant institutions, there are environmental effects, must one "cor
rect" them before proceeding with macroeconomic policy reforms?
This may not always be possible in the time available, and macroeco-
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nomic s�.ability, which is a primary objeclive of the Fund and which is
also generally good for the environment, cannot always wait, cer1.ainly
not in every situation.
Herman Daly raised an issue that environmentalists have been plead
ing and rightly so. Why do we not replace income taxes and value
added taxes by ecotaxes? Replace? lt is not so easy nor is it desirable.
This is because lax policy has three objectives-efficiency, revenue, and
equity-and ecotaxes do not achieve all of them. Ecotaxes may be effi
cient because they achieve social effrciency, but they often fail on rev
enue and equity grounds. I f ecotaxes were perfectly 1.ailored, there
could be zero revenue, as everybody would behave and meet the en\'i
ronmental objectives! About their equity, everybody knows how regres
sive some of the ecotaxes can be. In fact, one of the reasons why value
added taxes exist in most countries is revenues and why income taxes
exist in every country of the world, including the very poor countries,
is equity. So, in my opinion, ecotaxes can supplement income and
value-added taxes but cannot replace them. This is also another rea
son: the political powers that be will not allow you to have adequate lev
els or ecotaxes anyway!
David Reed noted that strucLUral adjustment programs have affected
social strucwres and institutions and, through them, the natural re
somces and the environment. In the Fund, unfortunately, we do not
have social scientisLs who can understand the social and cultural en\'i
ronmcn1 of each country 10 the depth that will be needed 10 tailor
struclltral adjustment programs of a country to such an extent that its
social structures will not be affected in any way. Perhaps we can rely on
the World Bank for Lhis assistance.
Peter Banelmus asked if we can survive tough green poli
cies. The riglll question should be how tough is tough. I f an environ
mentalist says we do not want any of the land to be used for agriculture,
that is very tough indeed, and the costs would be very high according
to how big agriculture is. When I said earlier that we can tolerate radi
cal policies, I was referring to reasonably tough policies, such as not
overexploiting certain oil fields, or whatever else seemed reasonable to
me. Clearly, if we got tougher than that, then the costs would be much
higher.
Regarding the comment by Knut Alfsen, I certainly do not wish to dis
courage those who are involved in CGE modeling and I agree very
much with him that the process of putting the whole thing together is
most useful. If I were allocating resources, I would rather do more analy
sis on the actual coefficients-at the microeconomic level-than build
comprehensive CGE models.

Andrew Steer:
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Kiril Parikh raised a related point about the use of fertilizer, the cow
dung-deforestation link. That is the level of analysis, a sort of microeco
nomic level of interaction, that I would want to study. I do not think an
economy-wide CGE model of India would shed a whole lot of light be
yond what a serious analysis of the interaCLions in rural areas would do.
Nuri Erbas raised the issue of privatization. Privatization generally, I
think, will be beneficial for the environment, but it depends on what
you privatize.
David Reed raised what l think is a fascinating issue-the importance
of the intermediary institutions and social structures. It is because of
this that the Environment Department of the Wodd Bank has a large
staff of amhropologisLS and sociologists. In the Bank we came to the
conclusion we could not do our work without this expertise. I do not
think the IMF necessarily needs to hire a lot of sociologists and anthro
pologists, however.

Additional Comments
Malcolm Knight: A

point was made in the Gandhi and McMorran paper
that environmental degradation is generally caused by market and pol
icy failures, which are sectoral issues. One can question this point. Sup
pose you have a stabilization program that resulted in a stabilization of
the general price level, but that also raised the rate of exploitation of,
say, a renewable resource? Is that a sectoral-level issue, or is it a macro
economic issue as well? Our speakers have placed a lot of stress on
macroeconomic policy as demand-management policy. But, of course,
supply management can be an important aspect of macroeconomic pol
icy as well.

I personally would come out jn the middle of the
specu·um of opinions expressed on CGE modeling. I would certainly
not go so far as Ved Gandhi and Ronald McMorran have and assert that
CGE models are the only way in which you can look at the net effects.
But, at the same Lime, the work we have done on about three or four de
veloping counu·ies now shows that this is a very useful tool to supple
ment all the other ways of looking at these links. So, what we are look
ing for in our CGE work are the broad u·ends, not specific numbers,
and also some hidden links that may not have emerged from the partial
approach. The CGE approach can also be used to check results from
partial equilibrium or traditional approaches. So we feel CGE models
are a usefuJ tool, but they do not give you a complete picture and they
certainly are not that good for detailing numbers.

Mohan Munasinghe:
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David Reed: I would like to reemphasize the impact of macroeconomic

changes and reforms on the consumption of renewable resources. This
is very much at the forefront of our concerns because, as we in the WWF
have ciocumcnted through our studies on macroeconomic stabilization
and adjustment in nine countries, extractive economics react differ
ently from manufacturing economies, as they undergo adjustment. It is
quite simple. As exu·action increases, there is a drawing down, at ever
greater rates, of natural capital and, over time, economics become un
sustainable. This is a fundamental issue. We have similar conclusions re
garding agricultural-based economies, which have responded differ
ently from, say, Mexico, Thailand, and other manufacwring economies,
where as the pressure on the agriculwral base expands-whether it is
the production or tradables, or the production of nontradables-and
they lead to unsustainable changes in those societies.
This is an issue that I am sure will receive much more
ciiscussion in the course of this seminar. It may well be that the rate of
exploitation of renewable resources is excessive. One of the rea�ons that
happens is because the rights to exploit those resources are provided

Ma1colm Knight:

through a system of nontransparent rent seeking. Making that process

much more transparent by, for example, auctioning the rights to exploit
the resource, would have two advantages: first, it reduces the degree to
which rent seeking results in an excessive rate of exploitation of the re
source, and, second, it gives an opportunity for groups opposed to a
higher rate of exploitation to present their views. So one should aim at
making the process much more transparent.
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How the Environment Mfects the
Macroeconomy
David Pearce and Kirk Hamilton

Sabout the natw·al or non-built environmenL A well-known review of
tandard texts in economic development have little or nothing to say

the state of development economics, for example, contains neither an
essay on nor mention of the environment-development link (Ranis and
Schultz, 1988). The same is true of more recent surveys (e.g., Balasub
ramanian and Lall, 1991). Those texts that have taken the environment
on board provide a welcome relief to the general picture, but even here
the analysis tends to be confined to descriptive issues (e.g., Hogendorn,
1992). In contrast, officially sponsored documentation on the environ
mem-development interface, such as that from the World Bank, the
United Nations, or Organization for Economic Cooperation and Devel
opment, has increased dramatically in recent years (Pearce and War
ford, 1993; Erika!, 1991; Bartelmus, 1986; Pearce, Whittington, and
Georgiou, 1994), not to mention the ever-growing number of texts
specifically on economics and the environment. All this suggests that,
despite the efforts of those who have sought to uncover the environ
ment-development-environment interactions, much of this work has
still to filter down to those who effectively provide introductions to de
velopment planning, and, perhaps more seriously, to those who define
the cutting edge of development economics.
This past neglect of the environment in development economics has
a human cost We argue below that this cost shows up as the deteriora-

Note: The authors are respecLively Director and Senior Fellow, Cenu·e for Social and
Economic Research on the Global Environment, University College London and Univer
sity of East Anglia, United Kingdom.
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tion of human capital through ill health and premature mortality aris
ing from environmental risks, as forgone GNP because of the failure to
recognize the high economic rate of return to many environmental in
vestments, and as the erosion of the natural capital base on which the
development of many economies depends.

Environmental Deterioration and
Erosion of Human Capital

A growing body of epidemiological studies is identifying substantial
economic costs from urban air pollution in the developing world.
Table 1 assembles results from several city studies of health damage
from air pollution. A UK national damage estimate is shown for refer
ence. Valuing health symptoms and risks of mortality in economic terms
is controversial and has additional complications in developing country
contexts. Essentially, if life and health appear to have a low value gen
erally, this will show up in the economic magnitudes and may give rise
to the view that one developing country resident is worth less than one
indusu·ial counu·y residen t. But as proportions of available income,
there is no reason to suppose that willingness to pay for avoiding ill
health is less in a low-income country than in a high-income country.
Moreover, what matters in most policy decisions is the set of priorities
for action determined by the country in question. A willingness to pay
offers one way of setting such priorities.
Table 1 suggests several conclusions about priorities in air pollution
control. First, two air pollutants, particulate matter and lead, are espe
cially damaging. The exact manner in which particulate matter may
cause health damage is not known with certainty, but statistical associa
tions with respiratory illness and premature death are su·ong. Because
the studies tend to usc consensus dose-response functions, overall dam
age costs will be mainly determined by the size of the population at risk
and the unit economic values used to value symptoms and statistical life.
Costs per capita in developing countries appear fairly consistent in the
range of $20-160, while the estimates for Bangkok suggest that overall
damages could be very much higher. If the dose-response function is
linear through the origin, as much of the epidemiology for PM10 sug
gests, per capita damage could be as high as $ 1 ,000 in Bangkok ($209 is
for a 20 percent reduction) . Lead damage is similarly high in the
Bangkok study at $39-193 per capita. The Mexico and Jakarta studies
show much lower per capita damages at around $8 per person. Health
damage from lead shows up in the form of reduced IQ scores in chil
dren, hypertension in adults (mainly males), coronary heart disease,
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Air Pollution Damage to Human Health in Cities
Mortality
Cost

Coverage
Particulate matter
Costs of all exposure
UK 19931
China 19902
Cai··o 1990s�
.Jakarta 19904
Benelit of percentage
reduction
Mexico City 1990�
58 percent reduction
Bangkok 19896
20 percent reduction
Santjago 1990s7
15 percent reduction
Sulphur oxides
Bangkok 1989
6 percent reduClion
Santiago 1990s7
8 percent reduction

Nitrogen oxides

Morbidity
Cost

Total
Health
Cost

(In millions of U.S. dollars)

Cost

Cost per
Capita

(In percent

ofCDP)

(In U.S.
dollars)

2.7
1 1 .1

848
52

11,800
41,670
186-992
113

9,400

21.150

19,300
157-472

44

60,970
343-1,464
157

n.a.
n.a.

38-161
19

480

358

850

n.a.

50

138-1,315

302-309

440-1,624

n.a.

57-209

8

62

70

n.a.

15

0

0.2

0.2

n.a.

<I

0

0.1

0.1

n.a.

<I

.Jakarta 1990•

0

n.a.

<1

Santiago 1990s7
49 percent reduction

0

I or 17*

1 or 18

n.a.

<1 or 1

Cairo�
50 percent reduction

0

11**

II

n.a.

Mexico City 1990�·
21 percent reduction

0

102

102

n.a.

6

Bangkok 1990s6
20 percent reduction

0

9-36

9-36

n.a.

1-5

0

33

33

n.a.

7

26

36

62

n.a.

8

n.a.

12:>-130

12f>-130

n.a.

7-8

291-1,470

6-8

297-1,478

n.a.

39-193

157-472

343-1.464

n.a.

38-161

Ozone

Santiago 1990s7
69 percent reduction
in VOCs and 49 percent
reduction in NO.
Lead
.Jakarta 1990s•
All exposure
Mexico 198�
All exposure
Bangkok 1990s6
20 percent reduction

Total health damage costs of air pollution
Cairo3
186-992
(50 all exposure, PM only)
Jakarta•
(All exposure, PM,
lead, NO.)

138

82

220

n.a.

27

Mexico;
(All exposure, PM,
lead, ozone)

480

590

1,070

n.a.

63
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1 (concluded)
Total

Coverage
Bangkok6

(Benefits of 20 percent
reduction i n PM, lead,

Mortality

Morbidity

Health

Cost

Cost

Cost

(In millions of U.S. dollars)

429-2,785

317-353 74&-3,138

Cost

Cost per
Capita

(In percent
of GOP)

dollars)

n.a.

97-402

n.a.

22-25

(In U.S.

SO., and ozone)
Santiago'
(Benefits of package of
measures)

8

96 or

112 104 or

120

1D.W. Pearce and T. Crowards, "Assessing the Health Cost� of Particulate Air Pollution in the
United Kingdom," Centre for Social and Economic Research on the Global Environment, Uni
versity College London and University ofEast Anglia, 1995, unpublished. Assumes a value of sta
tistical life of$2.25m and population at risk of25.2 million. Damage done by PM10 only.
2H.K. florig, "The Benefits of Air Pollution Reduction in China," Resources for the Future,
Washington, D.C., 1993, unpublished. Adjustments made to the original estimates to give a value
of statistical life of $45,547 based on a US/UK VOSL of $2.25m multiplied by the ratio of GNP
per capita in China to GNP per capita in the United States. For ajustification for using this ratio
f
see A. Alberini and others, Valuing Health Efftr.Lt ofAirPollution in Dt�J<�Wping Coumries: The Case o
Taiwan. Resources for the Future, Washington. D.C., Discussion Paper 95-01. 1995. Morbidity ef
fect� are restricted activity days (RADs), which are valued at a daily GNP per capita of$1.29.

'Estimates of mortality and RADs taken from Chemonics International and Associates. Com

parillg Jo;nvirt:mmmlal Htnllh Risks in C
lliro, Egypt, Vols. I and 2, Report to US AJD, Egypt, Septem
ber 1994. Value of statistical life taken tO be $2.25m x GNP per capita Egypt/GNP per capita USA

: $62,021 . RADs valued at daily GNP per capita of $1.75 per day. Population taken to be 9.08 mil·
lion. Estimates of hospital admissions from ozone polution valued at $260; minor restricted ac
tivity days and days or respiratory symptoms valued at $0.4, asthma attacks valued at $2.5. Unit val
ues taken from (Sources in footnote 4) as GNP per capita in Egypt and Indonesia is very similar.
'World Bank, "Indonesia Environment and Development: Challenges for the Future," Envi·
ronment Unit, Country Department Ill, East Asia and Pacific Region, World Bank, Washington
D.C., March, 1994. Value of statistical life of$75,000 and population at risk of8.2 million. Mor
bidity effect� include RADs. outpatient visits, hospital admissions, respiratory illness among chil
dren, asthma attacks, and respiratory symptoms. See also B. Ostro, "Estimating Health Effects
of Air Pollution: A Methodology with an Application to Jakarta," PRDPE, World Bank, Wash
ingtOn, D.C., March 1994.
�World Bank, "Thailand: Mitigating Pollution and Congestion Impacts in a High Growth

Economy," Country Operations Division, Country Department I, East Asia and Pacific Region,
World Bank, Washington D.C., February 1994. Bangkok population of 7.67 million assumed.
Value of statistical life of $336,000 based on compensating wage differentials in Bangkok for
risky occupations.

r.s. Margulis, "Back of the Envelope Estimates of Environmental Damage Costs in Mexico,"

Working Paper WPS 824, Country Department 2, Latin America and the Caribbean Regional
Office, World Bank, January 1992. Value of statistical life of $75,000 assumed based on human
capital approach. Population of 17 million assumed.
'World Bank, "Chile: Managing Environmental Problems--Economic Analysis of Selected Is

sues." Environment and Urban Development Division, Country Department I, Latin America

and the Caribbean Region, World Bank, Wa�hington D.C., December 1994. Estimates are based
on dose-response furctions for mortality and morbidity convened to work days lost, each work
day being v-dlued at US$9.55. Population of Santiago taken to be 4.8 million. Control costs for
this package of mea�ures were estimated at $60m, so that, even without considering other pol
lutants, the benefits of reduced PM10 exceed the costs of control. Other benefits arise from the

associated control of ot.one, NO,. and SO,. Alternative estimate for NO, assumes NO, is cred
ited with half the bene filS of avoided ozone pollution damage.
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and mortality. Table I suggests that tropospheric ozone may rank as a
significant health-damaging pollutant, with consistent per capita cost es
timates of perhaps $5 per person. Ozone is a secondary pollutant where
main precursors arc NO, and volatile organic compounds (VOCs). In
some studies, damage from VOCs is allocated to these two pollutants, al
though the allocation rule appears not to be generally agreed upon. Ni
trogen oxides and sulphur oxides arc generally revealed to be oflimited
relevance lor health damage.
These observations bear on policy. They suggest that priority actions
in countries where Western ambient standards are not met should focus
on particulate matter and lead. The former can be addressed by energy
conservation and vehicle-traffic control, especially the Iauer. since in
halable particulate matter tends to be associated with vehicle emissions
rather than stationary sources, such as power stations. The practice of
requiring new power stations in Eastern Europe and developing coun
u-ies LO be fitted with Oue gas desulphurization equipment (FGD) be
comes questionable since SO, is not seen to be associated with signifi
cant health damage, although very high concenu·ations in black spots
probably do have health consequences. Lead emissions can be ad
dressed primarily through reductions in the lead content of gasoline.
Overall, then, the air pollution studies suggcst a focus on transport
rather than on traditional power stations, although health damage from
1he latter can be significant.
The epidemiology of water pollution is well understood, but estimat
ing dose-response functions for waterborne pollution and human
health remains very difficult. Contamination of water supplies has
known health effects, but these effects can vary substantially according
to personal hygiene behavior and the amount of water available. It has
been estimated that in 1979 some 360-400 billion working days were
lost in Africa, South America, and Asia because of water-related diseases.
At even a nominal 50 cents per day, this suggests that these continents
lost S l 80-200 billion in forgone GNP each year. The combined GNP of
the three continents in 1979 was about $370 billion, so that GNP was a
staggering 35 percenl below its potential value because of waterborne
diseases alone. This figure would be offset only partiall}' by the costs of
treating water supplies and avoiding contamination.
A review of over 80 swdies ofwater quality and quantity reveals that im
proved water and sanitation can be expected to reduce diarrhoeal mor
tality by 55-60 percent and morbidity by 25 percent (Esrey, 1990). Table
2 assembles some estimates of water pollution control benefits for two
cities and one country. The Mexico swdy suggests that the benefits of
control could be substantial and on a par with those from the control of
particulate mauer air pollution and lead exposure. A review of past poli-
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Table 2. Water Pollution Damage to Health, Selected Cities
Tot.al

Coverage

Mortality

Morbidity

Healt.h

Cost

Cost

Cost

(In millions of U.S. dollars)

.Jakana1

Cost
Cost

per

Capita

(In percent

(In U.S.

ofGDP)

dollars)

300

3

303

n.a.

37

3,600

small

3,600

n.a.

212

1985-90

0.5

0.9

1.4

n.a.

<I

1991

0.5

0.7

0.9

n.a.

<I

Fecal contamination
Mexico2
Intestinal disease
Santiago�
Typhoid

1World Bank. "Indonesia Environment and Development: Challenges for the Future," Envi
n>nmc::n t Unit, Country Department Ill, East Asia and Pacilic Region. World Bank, Washington
D.C., March.

1991. Value of statistical

life of$75,000 and population at risk of8.2 million. A"r

sumes 7,000 diarrhea related deaths per year. Improved water quality and sanitation can reduce

such de;oths by 55-60 percent a year. so that 3.!100-4.200deaths could be avoided. Some 360,000

fewer diarrhoeal episodes per year are estimated to be saved by improved water quality.

2$. Marguli,, "Back of the Envelope Estimates of Environmen al
t Damage Costs in Mexico:

Working Paper WPS !!24, Country Deparm1ent 2. Latin America and the Caribbean Regional

Otl1ce. World Bank, .January 1992. Value of statistical life of$75.000 assumed based on human
capital approach and applied to the whole of Mexico.
"World Bank, "Chile: Managing Environmental Problems-Economic Analysis of Selected l:r
sues." Environment and Urban Del'elopment Division. Country Department I , Latin America

1994. Direct cosL� of ty
phoid only and ba.�d on forgone production, that is, the human capital approach. Indirect ef

and the Caribbean Region, World Bank, Washington D.C., December

fects excluded frnm health cO't:cts include eiTecL' on farm profitability from loss of exports of
farm produce.

cies in Chile on typhoid suggeslS that the modest actions taken in 1984
were j ustified on benefit-cost grounds, while more drastic action might
well have had costs in excess of benefilS. In 1991 a cholera outbreak
prompted quick and effective action on educating the public concerning
the consumption of unwashed vegetables and the banning of sewage ir
rigation for growing vegetables. Benefit-cost analysis suggests a benefit
cost ratio of 5:1 in favor of the emergency actions, with most of the ben
efilS coming from the avoided coslS of restrictions on food exporlS.
The limited analyses available on the control of water pollution in
cities suggest that economic damages to human health can be very large
and benefit-cost ratios typically favor intervention in water quality treat
ment. In terms of the human capital base, the air and water pollution
studies suggest that both kinds of pollution are taking a heavy toll on
human life and well-being. If so, pollution control is not a "luxury
good" to be afforded after the development process has taken off, but a
prior requirement for sustainable development. This suggests a wholly
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differem picture to that implied by the neglect of environment in de
velopment economics generally.

Rate of Return on Environmental Investments
The social costs of health damage from pollution already hint at the
high rate of return on environmental expenditures. These returns can,
by and large, be expected to show up in conventional market terms as
gains in GNP as traditionally measured. Other environmental invest
ments, such as afforestation, may also generate high rates of return in
conventional terms. The challenge for the analyst is to cast the net wide
enough to ensure that all benefits and costs are measured. Anderson's
study of afforestation in Northern Nigeria is a good example (Ander
son, 1987, 1989). The benefits of afforestation included:
• halting the erosion of fertile soil (since trees typically reduce erosion)
• raising current levels of soil fertility
• producing tree products-fuelwood, poles, fruits
• producing fodder both from increased productivity of soils and

from the use of forest fodder.
The economic rates of return (in percent) that resulted for shelter
belts (planting trees mainly for wind protection) and farm forestry (in
termixing trees and crops) are indicated in the following table:
Shelterbelts

Farm Foresu·y

14.9
13.1

lligh yield

16.2

19.1
14.5

No erosion

13.5
13.6
16.9

16.6
15.5
21.8

4.7

7.4

Base case
Low yield, high cost

More rapid erosion
Soil restored + yield jump
Wood and fmit benefits

Calculation of timber costs and benefits alone in the Kano area has
tended to show rates of return of around 5 percent, which has to be
compared with the cut-off rate, usually double this rate. I n other words,
afforestation for timber production does not pay. But once the other
benefits are included, dramatic increases in rates of return can be se
cured. The analysis shows that counting wood benefits only produces
negative net present value and correspondingly low economic rates of
return. But if allowance is made for the effects of trees on crop yields
and for expected rates of soil erosion in the absence of afforestation,
the picture is transformed for both farm forestry and shelterbelts.
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Other examples of high return environmental investments are given in
Pearce, 1993.

Capturing Nonmarket Returns

Many environmental investments will yield mixes of market and non
market returns, where the distinction between market a11d nonmarket
reflects the essentially arbitrary dividing line set by the way conventional
accounting systems operate. While economists are right to insist that
nonmarket gains and losses are intrinsically no different from market
gains and losses (both translate into changes in the state of human well
being), nonmarket effects are by definition not traded and hence do
not translate into empowerment over resources. Put simply, they do not
by definition have associated cash (or in-kind) flows. This is why demon
strating the monetary value of environmental assets is not enough if
change in the development planning ethos is to take place. It is as im
portant to show how such nonmarket values can be captured by the de
veloping counu·ies. The issue of capture is now the subject of an emerg
ing literature that aims to find ways in which developing countries can
exploit their comparative advantage in environmental assets, from bio
logical diversity to carbon storage in tropical forests. Table 3 shows esti
mates of the economic values residing in tropical forests. What stands
out is the high value of u·opical forests as stores of carbon, contingent
on global warming being a proven phenomenon. Since the main prox
imate cause of deforestation is the burning of forests for conversion to
agricultural or pasture land, one of the benefits of finding alternative
land uses is the avoided global warming damage from released carbon
dioxide through burning. These carbon values clearly exceed, some
times by many multiples, the conversion value of the land. This suggests
trades whereby the developed world seeks the attenuation of land-use
options in tropical forests in return for encashable transfers. This is the
essence ofjoint implementation, tradable development rights and fran
chise agreements (Panayotou, 1994). Early forms of such trades already
exist in the form ofjoint implementation whereby carbon emissions in
a developed economy are offset by carbon sequestration or carbon
emission reduction in developing countries.

Asset Depletion and the Savings Rule

The final issue we address is the role that environmental assets and
natural capital should play in development analysis. Given the central-
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Table 3. Local and Global Conservation Values in Tropical Forests
(In U.S. dollars per heClare, present values at 8 percent)
Costa Rica

Indonesia

(Carbon values (Carbon values
Mexico
limber

adjusted)

adjusted)

Malaysia

Peninsular

1,240

1,000-2,000
38-125
I ,827-3,654

4,075
325-1 ,238
1 ,015-2,709

1,024
9&-487
2,449
1-103
13--35

Non-timber products

775
650-3,400
Carbon storage
l-90
Pharmaceutical
Ecotourism/Recreation
8
Watershed protection
<I
Option value
80
Non-usc value
15

3,046
2
209

Note: Adapted from Kumari, 1994, but with additional material and some changed conver
sions. All values are prescm values at 8 percent discount rate. but carbon values are at 3 per·

ccm discount rate. Unifimn damage estimates of $20.3 tC have been used (Fankhauser and
Pearce, 1994), so that original carbon damage estimates in the World Bank studies have been

reestimated.

ity of savings and invesunent in economic theory, it is perhaps surpris
ing that the effects of depleting natural resources and degrading the
environment have not, until recently, been considered in the measure
ment of national savings. This omission may be explained both by the
models economists use and the fact that the UN System of National Ac
counts (SNA) ignores depletion and degradation of the natural envi
ronment. This is not intended to be excessively critical of the SNA,
which measures market activity very well, as is its intent. It is nonethe
less true that the glasses we look through as economists tend to color or
restrict our view of the problems we face.
Valuing depletion and degradation within a national accounting
framework is an increasingly viable proposition, as a result both of the
progress in the techniques of valuation of environmental resources
(Freeman, 1994) and of the expanding foundation that theoretical de
velopments are placing under the methods of green national account
ing (Maler, 1991; Hamilton, l 994a). The first application of these ac
counting methods to the measurement of net savings appeared in
Pearce and Atkinson, 1993. This study combined published estimates of
depletion and degradation for 20 countries with standard national ac
counting data to examine the true savings behavior (what Hamilton,
l 994a, calls "genuine saving"). By this measure many countries appear
to be unsustainable.
Enlarging the concept of net saving to include the depletion of nat
ural resources is in many ways the most natural alteration of traditional
savings concepts, because the depletion of a natural resource is, in ef-
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feet, the liquidation of an asset and so should not appear in any mea
sure of net national product or, by extension, net savings. While minor
technical issues remain, the methods of valuing the depletion, discovery
and growth of commercial natural resources in the context of the SNA
are by now well developed (Hamilton, 1994a; Hill and Harrison, 1994).
More problematic is the valuation of environmental degradation.
While UN guidelines for environmental accounting (United Nations,
1993) favor valuing this degradation in terms of maintenance costs (the
cost of restoring the environment to its state at the beginning of the ac
counting period), the latest theoretical approaches (Hami lton and
Atkinson, 1995) suggest that the marginal social costs of pollution are
the correct basis for valuing waste emissions to the environment. The
model supporting this conclusion is included as an annex to this paper.
To give the flavor of what results from the formal approach to green
national accounting, the following expression adapts the expression for
economic welfare from Hamilton, 1994a:
A:1EW

=

C + I- n(R - g) - a(e - d) + PuB

(1)

Here C is consumption, I investment, n the unit resource rental rate net
of emission taxes on production, R resource extraction, g resource
growth, a the marginal social costs of pollution emissions e, the natural
dissipation of pollution d, and P8 the willingness of consumers to pay for
environmental services B. For nonliving natural resources the term in g
is zero, while d is zero for pollu ants
t
with cumulative effects. External
trade is ignored in this expression for reasons of simplicity.
The measure of sustainable national income simply drops the last
welfare term from this expression. The intuition behind this is clear:
I - n(R- g) - cr ( e - d) is the value of net investment when changes in nat
ural resource stocks and stocks of pollutants, appropriately shadow
priced, are included in addition to increments to the stock of produced
assets.
While it is important to know what constitutes the sustainable level of
national income, this measure is not particularly relevant for policy pur
poses. A shift in the level of national income does not carry a policy sig
nal with regard to sustainable development, while the relative growth
rates of sustainable income and GNP, for instance, are liable to give
equivocal signals. Given that concerns about sustainable development
are fundamentally concerns about the future, this suggests that adjusted
measures of savings and wealth are more fertile territory for policy
purposes.
The expression for genuine saving follows directly from the preceding:
S..: =

GNP - C - D - n(R - g) - cr ( e - d) .
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Here GNP - Cis gross saving as u-actitionally defined, with C being the
sum of public and private consumption; gross saving includes the level
of foreign saving as well. D is the value of depreciation of produced as
seL�, while the last two terms represent the value of net depletion of nat
ural resources and net accumulation of pollutants.
The importance of this measure of genuine saving is that it is a one
sided indicator of sustainability. While Asheim, 1994, and Pezzcy, 1994,
have shown that measuring positive genuine savings at a given point in
time does not permit one to conclude that the economy is necessarily
on a sustainable path, Hamilton and Atkinson, 1995, demonstrate that
persistent negative genuine saving implies that the economy is not sus
tainable and that welfare will eventually decline. The foregoing refer
ences to "points in time" and "persistent negative savings" arc impor
tant: sustainability is fundamentally a property of the path that the
economy is on, rather than its instantaneous state.
ft is possible lO have apparently positive gross saving and negative
genuine saving. So while it is easy to calculate gross savings rates from
published national accounts data, this may give liule indication of
whether the economy is or is not on a sustainable path. This reinforces
the point made earlier that economists may be biased in their conclu
sions with regard to economic performance.
Several policy issues arc raised by negative genuine saving. All tl1e
policies concerning generating and mobilizing savings are relevant, in
cluding fiscal and monetary policy, levels of government current con
sumption, govcmment investment policies (particularly with regard to
the invcstmcn t of resource rents), and the size and viability of the fi
nancial sector. Beyond these, there arc questions of the performance of
the resource sector, including tenurial arrangements and royalty
regimes. Finally, there arc questions regarding the policies for environ
mental ]. rotection and the optimality of pollmion control levels.
Savings arc not the only means to achieve economic sustainability.
More efficient usc of existing assets can lead to growth in many cases,
although there is a limit, and the quality of investments arising from sav
ings is also clearly important. Investment in primary education will give
higher returns than many of 1 he development project� seen historically
in developing nations.

Evidence on Genuine Saving

otions or genuine saving would have litlle impact if all counu-ies
were pruden1 managers of their ponJolio of economic assets. There is
ahundan1 evidence, however, that. many countries are not on a sustain-
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able path. Figure 1 plots genuine savings on a regional basis for a range
of developing counu·ies.
The saving rates in Figure 1 account for the depletion of oil, major
minerals, and net deforestation. The calculations of resource rents are
crude, assumed to be equal to 50 percent of the market value of re
source extraction and harvest, but sufficiently accurate (see Hamilton,
J 994b) to serve as a useful indicator. Carbon emissions are the only pol
lmants considered in these calculations, with tl1e global social costs of
each ton of carbon valued at $20 i n 1990 (Fankhauser, 1994). Depletion
of fish stocks and degradation of soils, with tl1e latter being particularly
important in many developing countries, are not included in these
figures.
The interregional comparison of savings behavior over this 30-year
period turns up some interesting trends, although a number of caveats
are required. Both South Asia and Latin America and the Caribbean
had genuine saving rates that were moderately positive on average over
this period, with savings briefly going negative at the time of the oil cri
sis in South Asia and at the time of the debt crisis (roughly speaking) in
Latin America and the Caribbean. The short Lime series for the Middle
East and North Africa shows a substantial decline in genuine saving, but
the data coverage for these figures should encourage caution in their in-
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Figure 2. Malawi: Grn lline Savill!f.i Rat!', 1981-90
Share of' GNP
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terpretalion. In addition, the net price method of calculating rents may
not be particularly appropriate for countries having many decades of re
serves of oil (i.e., a discount factor should be factored into the deple
tion calculation, as in El Serafy, 1989).
The two trends that stand om in Figure 1 are for East Asia, where the
rise of the "tigers" was associated with very strong saving performance
and where primary resource activities are a declining proportion or
GNP, and sub-Saharan Africa,1 which started dissaving roughly at t.he
time of the oil crisis and has continued on this unsustainable path inlO
the 1990s.
Figure 2 shows the resuhs of a more refined calculation of genuine
savings (based on I Iamilton, 1994b) for a sample country in sub
Saharan Africa, Malawi. One striking aspect of this figure is that tradi
tional net saving in Malawi was negative in 1 9 8 1 and 1984-87. By stan
dard national accounting measures, therefore, Malawi was marginaJJy
sustainable during the J 980s. When the extra 5-7 percent of GNP for
resource depletion and C02 emissions is included, Malawi was clearly
1The;: African fig-ure;:s an: inllue;:nce;:d by the;: performance of the;: oil states, especially
Nigeria and Gabon. The earlier cave;:at about diswum factors applies here as well.
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unsustainable during this decade, and this excludes the value of soil
erosion in this highly agriculwral country.
There is ample evidence therefore that many countries have been on
an unsustainable development path, at least since the mid-1970s. Sub
Saharan Africa is noteworthy in this regard, and it is to this region that
we now turn our attention.

Genuine Savings and Sub-Saharan Mrican Experience

In a paper reviewing the literature on long-term development and
growth in sub-Saharan Africa, Ndulu and Elbadawi, 1994, cite a number
of broad conclusions: ( 1 ) sub-Saharan Africa has grown more slowly
than other developing countries since the mid-1970s; (2) lower saving
rates and levels of human capital have prevented it from catching up
with other developing countries; (3) the policy climate in sub-Saharan
Africa has not been conducive to sustained growth, characterized as. it
has been by disincentives to save, overvalued and variable exchange
rates, high public consumption, and underdeveloped financial systems;
and ( 4) the economies of sub-Saharan Africa have been subject to many
external shocks, both economic and physical (in the form of drought
and other severe weather patterns), and political instability. Anai)'Sis of
genuine savings provides further insights.
Table 4 presents the rates of genuine saving for selected coumries in
sub-Saharan Africa in the mid- to late 1980s. The rather eclectic selec
tion of countries reflects limitations in data availability.
The pattern presented in Table 4 appears to be "the curse of the min
eral-rich" (Gelb, 1988). Kenya, Rwanda, Burundi, and Niger, with rela
tively little exports of oil and minerals, have the most promising saving
performance. On the other hand, mineral-rich South Africa and Zim
babwe both exhibited positive genuine savings. As noted earlier, the fig
ures for Nigeria are probably skewed owing to the substantial size of the
deposits of crude oil. Zaire is the other anomalously large dissaver.
vVhile these effects may have been overstated for technical reasons, hav
ing to do with the valuation of resource depletion, it is also true that the
economic policy climate has been particularly unfavorable in Zaire for
many years.

Conclusions

We have provided a brief overview of Lhe ways in which environmen
tal degradation affects the macroeconomy in developing countries and,
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Table 4. Genuine Saving Rates in Sub·Saharan Afiica, 1986-90
1986
Burundi
COte d'lvoire
Cameroon
Congo
Ghana
Kenya
Mali
Mauritania
Malawi
Niger
Nigeria
Rwanda
Senegal
Sierra Leone
Chad
Uganda
South Africa
Zaire
Zimbabwe

1987

1

-2

-6
-l

-10
-3
-69
-4

-40
-7
7
-13
-12
-10
1
-15
9
-14
-2

-26
-12

5
-18
2

7

-5
-18

-16

5
-24
8
-7
-7
-22
-7
7
21
4
-

1988
3

1989

1990

-1

5
-17

-14
0
-36
-3
4
1
-10

-13
-4
-51
-2

-5
-31
5

6

-4

-38
5

-41
4

-n

-3

-1 1
-17

-6

11
-28
4

-9

-42
-2

6

3

I

2
-8

-3
-5

0
-8

-10
-15
10
-30
10

-6

-2

-9

-17
-15
9
-32
6

Source: Hamilton, 1994b.

for that matter, in the industrial world, since the principles do not
change. Our basic conclusion is that environmental degradation gives
rise to major economic costs in developing countries in terms of
•

impairment of the human capital stock via premature mortality
and morbidity

• loss ofmarketed GNP through health effects and degradation of as
sets such as soil and forests

• loss of nonmarketed GNP that could be the subject of capture via
appropriately designed policies, domestic and international

• reductions in genuine savings, which amount to the mining of the
capital base on which many developing countries depend.
The implications for policy are
•

the need for revised accounting procedures, now well under way

•

revised macroeconomic indicators that incorporate sustainability
considerations-we advocate the genuine savings concept as the
first step in such a revision

•

the need for more and better economic valuation of nonmarketed
resources-also now well under way

•

a wholesale rethinking of mainstream development economics at
the pedagogic level to reflect the rethinking that has already taken
place at the research level.
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Annex

Formal Green Accounting Model
We assume a simple closed economy with a single resource producing
a composite good that may be consumed, invested, or used to abate pol
lutioll, so that F(K,R) C + K + a, where R is resource use and a is pol
lution abatcmem expenditures. Pollmion emissions are a function of
production and abatement, " = e(J';a), and pollutants accumulate in a
sto<:k i\4 such that /Vt " - rf( /III) 1vhere d is the quantity of natural dissi
pation of the pollution stock. The now of environmental services B is
negatively related to the si1.e of the pollution stol k, so that B = -mW Re
source st ocks S grow by an amoun L g and are depleted by extraction R,
_
so that S -R + g(.�) , and resources are assumed to be costless to pro
cit ICe. The utility of consumers is assumed to be a function of consump
tion and C:'nvironmental services, (T = U(C,B).
lrwe assume that there is a social planner who wishes to maximize the
present value of utility over an infinite time horit.on, for some fixed
pure rate of time rrcfcrencc r, thC:'n there is a close relationship be
tween the Hamiltonian function for the optimal control problem and
the measure of current welfare for the society. The Hamiltonian is given
by
=

=

.

=

H = l ' + Y[ + Yf/ + Y.�

( L)

where y,.. is the shadow price of capital. i n utils, y11 the shadow price of
environmental services, and y\ is the shadow price of the resource. The
first order conditions lor maximizing the Hamiltonian, seuing the par
tial derivatives with respect to the control variables C, a, and R to 0, yield
tht: following:
II

=

U+

l'< K-

Ur b( e - d)

- U!'( 1- be1.) F11( R - g) .

(2)

Here b is the marginal cost of abating a unit of' pollution, while F11 is
the unit resource rental rate, and be1. is the effecLive emissions tax rate
on production. The measure of economic welfare is derived by valuing
each !low at its shadow price in utils, then converting to consumption
units h)' dividing through by Uc, yielcling
l\!UiW =

C + K - b(e- d) - ( I - be,.) Fu( R - g) +

Uu
B.

�

(3)

I t can he shown, for example, in Hamilton and Atkinson, 1 995, that
the marginal cost of abatement is equal to the marginal social cost of
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pollution emissions, which is in turn equal to the level of the optimal
Pigouvian tax required to maximize welfare. Note that PB = UB/lh: is the
price that a utility-maximizing consumer would be willing to pay for a
unit of environmental service, and that resources are priced at their
marginal product less the value of the emissions tax on production.
Therefore this expression [or welfare, although derived from optimal
control, corresponds to what would be auained in a compet i tive equi
librium with a Pigouvian pollution tax.
This expression generalizes in obvious ways. Dropping the last welfare
term yields sustainable income, since persistently consuming more than
this implies negative genuine savings. A purely cumulative pollutant is
handled by dropping the term in dissipation d. For a non livi ng resource
the term in growth g would be dropped.
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Discussion

Discussant's Comments
Kirit Parikh

Professor David Pearce has made very many valuable contributions in
bringing environmental concerns into economics, and this paper is one
of these contributions. 1 agree with the broad conclusion of the Pearce
and Hamilton paper, that environmental degradation impairs human
capital in developing countries, a conclusion that is usually recognized,
but not adequately paid attention to. I have, however, some difficulty
with the policy conclusions to be drawn, and particularly about the no
tion of genuine savings, on which I will elaborate.
Regarding the impact of air and water pollution, the authors have
summarized estimates of mortality and morbidity costs owing to differ
ent air and water pollutants, and they rightly observe that comparison
of absolute numbers may give rise to the view that one industrial coun
try resident is worth less than one developed country resident. Unfor
tunately, they do not present relative numbers, but give absolute num
bers, parlly because for most cities estimates of gross products are not
available. But I would have thought that one could have guestimated
the gross products for different cities, with perhaps no more error than
the error inherent in the costs of mortality and morbidity. That would
have been less distorting and more clarifying of what the point is that
they are trying to make.
I also have some dif£iculty with their policy conclusion that the focus
should be on the transport sector rather than, say, on the u·aditional
power sector. While the conclusion may be right, it does not necessarily
follow from their argument. One should take into account the costs of
abatement, and notjust the benefits. For example, every dollar spent in
the power sector may lead to a larger reduction in so2 or particulate
matter or to the reduction in cost of mortality and morbidity than a dol
lar spent in effectively controlling pollutants from the transport sector.
One does need to worry about the costs as well as the benefits on this
side.
Regarding water pollution, Ll1e auLI1ors assert that cost-benefit analy
ses typically favor investment in water quality treatment. Water quality

Note: The discussion was chaired and moderated by Malcolm Knight.
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and water treatmen t have been neglected in many developing countries
and need much greater auention from governments and from interna
tional agencies (perhaps to finance it).
Turning to the nonrnarket returns and joint implementation, the
studies by Anderson on the value of forestation and Pearce's studies cer
tainly point out the difficult)' of capturing nonmarket retw·ns from en
vironmental investment. They suggest joint implementation, whereby
carbon emissions in industrial economy are offset by carbon sequestra
tion emission reduction in developing countries. Claiming offsets by
carbon emissions in join t implementation projects raises a number of is
sues. Let me quote from a paper ('Joint Implementation and North
South Cooperation for Climate Change," Intemationat Enviromnental Af
fairs, Vol. 7, No. I, 1995, p. 32) by Ms. J. Parikh:
Let us take the example o f aj.,
rro-forestry projects in Guatemala

LO

off.�eL

carbon releases in the United States. A U.S. power plam proposed a plan
in which 40,000 farmers in Guatemala work for I 0 years for a joint im
plementation pr�ject fc>r the sum of 3.8 million dollars. The lifetime of a
power plant is 40 years, and so the plantation will have to exist for 40
years. In addition, the Government of Guatemala is required to pay 1 . 2
million dollars. Apparently, this total of' 5 million dollars is to pay lor
saplings, land, other inputs, and cominued care for 52 million trees for
I 0 years. Thi� works out to a mere I 0 cenL� per tree. Is

it possible to plant

and nurture a tree for l 0 cents? The project seems to expect that
Guatemala will be perpetually living in poverty. Does it tie 40,000 farmers
to this pn�jetl for 40 years? What docs Guatemala get for this? \.Yhat hap
pens

to

the trees after 40 years? And this is an important set of issues: If

they are burned, would the carbon dioxide belong

LO

the United States?

If they arc not burned, would the methane generated from the decay of
leaves and roots after the trees are cut down belong to the United States?
What if Guatemala needs this land for something else during these 40
years? Will it tie down generations for a paltry loan by the tich? V11hat if
the new generation wams a shopping complex or any other use for re
munerative activity on this area) If the U.S. company receives tax breaks
for this purpose, then it did not go through any pains for this pr()ject at
all. Rather, it is the Guatemalans who have paid fot· this project. The pur
pose of preseming this case is not

LO

discolll'age pri,ratc emerprise from

taking initiatives such as this, instead i t highlights the need for institu
tional strucwres in joint implementation to channel such enthusiasm in
the right direction.

One appreciates the opportunity to u·acle, but this opportunity needs
the appropriate kind of' institutional mechanism and setting to make it
fair and just
The global climate change problem is precipitated by the industrial
countries, and poor developing countries cannot be justly expected to
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worry about carbon emissions unless a fair allocation of property rights
in the global carbon sink is made. This may seem somewhat periphet·al
tO the Pearce and Hamilton paper, but it is not, and I will show this later.
Let me turn to the notion of genuine savings and sustainability. The
authors have made a heroic attempt to find one simple indicator of sus
tainability, so it is worth looking at in some detail. Pearce and Hamilton
advanced the notion of savings, which they call genuine savings, as an
indicator of sustainability, and referred to the weak sustainability rule
advanced by Pearce and Atkinson in their 1993 paper. In that paper
they advanced the indicator and suggested that the United States,
among others, was a sustainable economy. Any test that classifies the
United States as a sustainable society must be suspect. Their test for sus
tainability suggests that if GNP minus consumption, minus depreciation
of produced assets, minus depreciation of resources, including quality
or environment owing to pollutants, is positive, the economy is sustain
able, but if it is negative, Lhen it is noL I find a number of conceptual
difficulties and empirical pitfalls in applying this tesl.
The most important difficulty is that the damage to environment
done by a country is not limited to the country itself. For example, the
damage done by the United States is not limited to U.S. territory. Thus,
the United States has very high shares in the degradation to global com
mons. Their contributions lO global warming, to the creation and en
largement of the hole in the ozone layer, degradation of the seas owing
to oil spills, waLer pollution, nuclear testing and nuclear and other haz
ardous waste disposals in the seas, resulting from the U.S. lifestyle and
policies, arc substantial and very large in per capita terms. Should the
United States be held accountable for these damages, I would be sur
prised if the U.S. savings would be sufficient to restore these damages to
global commons.
A second difficulty is that Lhe measure does not involve depreciation
of nawral capital embodied in trade. Some authors have estimated that
U.S. imports are more pollution- or natural-resource-intensive than
their exporL<>. The loss to other counLries' sustainability caused by their
exports lO the U.S. economy are not accounted for by the Pearce and
Hamilton measure. If the United States were to satisfy its lifestyle en
tirely through domestic production, iLs savings may not be adequate to
restore or suhstitllle for degraded natural capital.
The third difficulty is that savings (or man-made capital) cannot sub
stitute or make good natural capital. Thus, U.S. savings cannot make
good the ozone layer, or Brazilian savings cannot restore virgin rain
forests.
The fourth difficulty is with valuation of capital. We require the same
capital stock to provide future generations with the ability to produce
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the same goods and services as arc produced today. Even assuming that
man-made capital can substitute for natural capital in the production of
goods and services, such substitution need not be one dollar's worth of
man-made capital for one dollar's worth of natural capital. This would
be obvious if one looks at a production function \vith substitutability,
such as a Cobb-Douglas function. I t is possible to argue, however, that
t.he valuation of capital and natural capital is done in a way that reflects
appropriately the marginal productivity of each type of capital. Such an
estimation would be complex, since it would have to account for the
nonlincarities involved and would have to assume that prices are not
distorted.
Finally, there is the fifth difficulty wit.h the genuine savings estimates.
Pearce and Hamilton have emphasized rightly the importance of
human capital. Governments spend money on education and health
services. These are in a real sense investmen£S in human capital forma
tion, but in an accounting sense are considered as current consump
tion. The same is true of private expenditure on education, which too
is investment. I am afraid that the authors need to work harder to make
their estimates more accurate.
One realizes that the strong sustainability rule, which is the appro
priate measure, may be difficult to verify, but misleading calculations
based on weak sustainability rule are worse than useless and would only
lead to greater smugness in the industrial countries, whose lifestyles are
thus wrongly shown to be sustainable. They would be even more reluc
tant to change their lifestyles.
The first four difficulties show that a positive genuine saving does not
guarantee sustainability. The authors claim that their measure of gen
uine savings is a single indicator of sustainability. But because of t.he
fourth and the fifth objections raised above and the way they have used
it, I would argue that it is not even that. To wit, their calculations of neg
ative genuine savings for sub-Saharan Africa cannot be taken to mean
that countries with negative "genuine savings" that are depreciated by
carbon emissions are on an unsustainable path. The value of carbon
emissions should not be subtracted as long as there is no obligation on
the part of a country to reduce its carbon emissions, or as long as its
emissions are below its fair share in the global commons' absorptive ca
pacity. To the extent that genuine savings have become negative be
cause of subtraction of carbon emission values, sub-Saharan Africa can
not be classiued as unsustainable.
In conclusion, let me emphasize that my comments are not just of
academic interest. Unfortunately, joint implementation projects of du
bious benefit and ambiguous offsets, together with erroneous interpre
tation of estimates of genuine savings, which lack conceptual clarity,
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seem to shift the burden of climate change adjustment on developing
countries, which have not been responsible for precipitating it in the
first place.

Response
David Pearce: Let me respond to Kirit Parikh. Kirit knows we have ad
dressed the various issues that he has raised in papers that we have done
over the years.

I agree we should have presented the health impacts of

urban pollution as a percentage of city-level incomes; however, we had
no estimates of city incomes. But we have done this estimation nation
ally, and the proposition is valid that the health impacts as a percentage
of incomes are high and are, in fact, larger in developing countries than
they are in rich countries.
Second, we agree on the need to account for the cost of abatement of
environmental damage owing to transport. In our opinion, many of
these interventions are known to be exu·emely cheap, although the
transport sector produces an incredible array of pollutants, many of
which are extremely damaging to health. We are aware that joint im
plementation is conu·oversial, but one has to recognize that the joint
implementation deals are willingly entered into by two parties. We can
not be arguing that poor downtrodden peasants are being forced into
these deals by some wicked multinational company or some wicked in
dustrial-country government. Joint implementation is, in fact, one of a
whole array of new financing mechanisms. If we do not exploit these
mechanisms, you will not see the needed financing for environmental
protection.
Kirit makes reference to our earlier paper, where the genuine savings
concept was introduced and the United States came out to be sustain
able, though barely. That was the whole point of the exercise. Two coun
tries came out to be a big surprise in that paper. One was the United
States, which was barely sustainable on the genuine savings rule, and the
other was the United Kingdom, which was not sustainable. And if you
ask why, the answer is quite simple. It fits very neatly with the popular
view of the United States as a high-consumption economy. It also fits
with the view in the United Kingdom that we have w.asted and exploited
our North Sea oil resources and have consumed them. This faCl fits
rather well with the nice consumption boom that the United Kingdom
had in the 1980s.
Kirit says we should account for global damage. We do and that is
what the

C02 is doing in the paper. There is no great difficulty in

putting the ozone depletion in this write-up.
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We have wriuen extensively about the issue of substitutability between
natural resources. There are several problems. One is that ecologists
and ecological economists have still not proven to the world in general
that a large degree of nonsubstitutability actually exists.
I am ambivalent on the education issue. I know that some people
build education back into the picture and use public expenditures on
education as a surrogate for positive investment in human capital.
The issue is whether the mining of resources is adequately accounted
for in economic policy formulation. I f the IMF advises a country to
adopt a macroeconomic adjustment policy that forces a country to
mine its natural resources, in what sense has sustainable adjustment
taken place? The answer has to be that it has not. That is all that we are
stressing. The purpose of the genuine saving concept is to try to high
light those issues.
Some people are against single indicators. Just because we offer one
measure does not mean that it is the only possible measure. I am quite
happy to see a whole array of sustainability indicators. Ours is only one
useful way of looking at those issues.
On the IMF again, at the end of the day, if we say that the IMF is not
interested in how countries acljust, then something bas gone seriously
wrong, because if the adjustment takes place through the overmining of
natural resources, it simply cannot be sustainable.

Other Discussion
Stein Hansen: lf one is just looking at the fundamental question of
whether economic growth is good or bad, then one has to look at the
direct as well as indirect effects. I wonder if these are represented in the
Pearce-Hamilton equation. Output enters with a positive sign in their
genuine saving equation, but there are the indirect effects as well from
an increase in output to the other variables, panicularly the depletion
of natural resources and the increase in pollution. So my question to
David Pearce is what, in his view, is the net effect of economic growth
on the genuine savings rate? Do the negative indirect effects of GNP
growth, operating on depletion and on pollution (direct and indirect),
outweigh the obvious positive direct effects of GNP growth that we
macroeconomists have to deal with most of the time?

For me, the real question is what should institutions
like the IMF do and what criteria should we use in looking at the macro
economic elements of stabilization programs? We have had two very in
teresting approaches today-the one of Pearce and Hamilton and the

Malcolm Knight:

©International Monetary Fund. Not for Redistribution

Discussion -(< I 0 I

other of Stein Hansen-and both are actually quite different in their in
tellectual underpinnings.
Stein Hansen's approach is to have an environmental group esablish
t
the environmental priorities that he then took as given, to look at their
economic impacts, and to experiment with the set of economic policies
that would allow achievement of those goals along with their implica
tions on the level and structure of consumption. That is a sort of war
strategy-you have something you absolutely have to achieve and you
run the macroeconomy subject to that constraint.
The Pearce and Hamilton approach appears to be more incremental,
looking at the effect of macroeconomic policies on some index (and
there has been a lot of discussion about whether the genuine savings
measure is the proper index or not), but it is an index of incremental
modifications that prompt changes in macroeconomic policies aimed at
changing the level of economic growth or consumption. Now these
seem to be very different approaches and perhaps the authors can com
ment on the relative merits of the two approaches.
a response to this particular question, the dominant
purpose of what we set out to do was to bring the NGOs and the Min
istry of Finance (and the government) together and help establish mu
tual trust between these part..ies. As I said this morning, we did notjust
do computable general equilibrium work, we also did a lot of other an
alytic and fairly basic research work in parallel. Some of this work has
addressed fundamental sustainability issues and, drawing on works that
David Pearce, and others, and we ourselves had done, we come to the
not-all-that-surprising conclusion that there were no simple sustainabil
it)' rules. For that reason we decided to keep all possible indicators in
mind and put them into practice within the operational framework al
ready used routinely by the government, and also to help, along the way,
bridge gaps of misunderstanding between the various camps.
Melting a number of things int.o one single indicator, whether it is
green or brown or whatever color, helps alen people and create aware
ness about issues. But once you have done that, 1 think, you should
move on to the more multidimensional picture and put it into opera
tion, which, of course, requires data for the variables you have chosen .

Stein Hansen: As

I certainly would prefer to get an economic handle on re
source-depreciation and on environmental damage. I know that these
things arc conu·oversial, but they are now prett)' standard fare in the
World Bank, in national policies, and certainly in the European Com
munity. So, my preference would be to begin that way and to try to es
tablish environmental priorities. One of the exercises we are doing at

David Pearce:
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the moment is in fact for the European Commission-trying to identify
the environmental priorities of Europe itself. 1 am more than aware,
after 30 years in this business, that you do not come up with a fully quan
tified risk-assessment ranking of all those goals. Those exercises have
been done here in the United States by the EPA. They are fascinating,
but also show the pitfalls of trying to come up with a ranking. But my
argument is that this process is extremely important, even if at the end
of the day you might not believe the acwal numbers that emerge. We
find in our European work that the process leads you to focus not so
much on environmental issues but on selected economic sectors, such
as transport, the policies of which can have a lot of environmental pay
off.
I do not know how IMF acUustmcnt policies arc formulated. Perhaps
the sectoral focus is not suited to the operational work of the IMF, but
you must look at how adjustment takes place. One wants to know how
economics adjust. If, for example, you arc acljusting by running out of
fuelwood and you have to import kerosene, then you are obviously af
fecting the balance of payments. As I understand it, this is of funda
mental relevance to the IMF. If you react to economic difficulties, say,
by mining your tourist sector, as some Caribbean Islands are doing, you
may be creating a perfectly unsustainable situation as regards future
growth and prosperity. The loss of the coral reefs and the disappearance
of ground-water supplies arc illustrations of that. So it seems to me that
how people a�just is extremely important. And it is therefore important
to quantifY, as far as possible and as far as credible, the way in which
countries acUust.
So, it docs not matter whether it is genuine savings, green GNP, or
physical indicators, so long as you stan looking at the sustainability
issue. The fac t is that you have to do something and at the moment
there is no evidence that the Fund is doing much by way of examining
how those acljustrnents arc taking place.
Mohan Munasinghe: We

in the World bank have staned asking the ques
tion: How do we engage those working on the environmental side and
on the economic n1 anagcmcnt side in the developing world to work to
gether? A helpful tactic we have used is to get the environmental group
to identify, say, the five most important environmental issues, not a hun
dred, but the five most important, and then a�k them the question :
Which of the current set of economic policies affect the selected envi
ronmental issues the most? At the same time you go to the Ministry of
Finance or the Central Bank and you pm the reverse question: Of the
reform program you have in mind, which policies are likely to affect
some aspect of the environment? And then in the next step you put

©International Monetary Fund. Not for Redistribution

� 103
Disussion
c

these groups together and develop a composite, which we have called
an Action Impact Matrix. This matrix has proven to be an extremely
useful exercise for us in developing a consensus and also establishing
priorities. So, in my view, you have to work from bolh sides and you have
lO ensure that the country gets the ownership of final decisions in order
to make headway.
Much more important than pursuing the impact of
structural adjustment on the environment is actually to do the ground
work of finding out what is harming the environment so as to rebut this
with good microeconomic and macroeconomic policy.
Salah El Serafy:

Kirit Parikh: I completely agree with David Pearce that you use green ac
counting or natural resource accounting essentially to focus attention
on the damage that we arc doing to Lhe environment. My only objec
tion, however, is regarding Lhe use of a single concept as an indicator of
sustainability, especially when you use it in comparing countries, as the
World Bank and the Fund often have to.
want lO come back to the issue that Malcolm
Knight raised, namely the implications for the Fund. I do not want to
leave the impression that Lhe Fund is not concerned wi.Lh environmen
tal matters. I very much share the view that the key word is sustainabil
ity. What we are concerned with in the Fund are not environmental ob
jectives per se, but the sustainability of economic growth and of external
balance. And I think both of Lhese involve important environmental
concerns and issues. Even though we do not measure them by genuine
savings rate or by other concepts, we do measure them indirectly.
When we have medium-term balance of payments projections for
counu·ies that rely on mining or natural resource exports, we are very
much concerned with excessive depletion of such resources. Similarly,
when we have countries relying on logging exports, we take them into
account, both in our growth projections and export projections and dis
cuss to some extent even the regulatory framework, especially, if it has
an important bearing on the macroeconomic situation. I think the key
to our work on the environment is to ask if the lack of an environmen
tal policy has an important bea�ing on the macroeconomic outcome.
Benedicte Christensen: I

I think Lhis is an exU'emely important comment. Now let
us go a bit further and st.:"lrt looking at measures of soil erosion as well,
because that is also extremely important for the longer-term viability of
exports. There is a whole range of natural resources and their depletion
and depreciation become relevant to macroeconomic exercise.

David Pearce:
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regards sustainability, it is unclear to me what we need to
focus on-sustainability over what period? Over 2 years, 5 years, 100
years, 500 years, what period? lL is easy to conceive of a situation in
which something is not sustainable for 100 years, but might be accept
able for two or three years and helps you bring about other changes in
the economy. So there might be a situation in which you might want to
accelerate the exploitation of natural resources for a while, which can
help you bring about other a�justments in the economy, after which
you go back to a more sustainable path. Unless we define the time hori
zon, I am not sure what sustainability really means.
One more comment. As l was listening lO the discussion, l was re
minded of the discussion that took place in our Executive Board on the
issue of the environment. One Executive Director noted that today you
come with the environment, tomorrow you might come \>\lith the right
ofwomen, the next week with the aged, and still the next week with chil
dren. [n other words, where do we draw the line? Why should the Fund
get involved in the environment and not in the rights of women, or the
rights of children, or something as important. If we say, because the en
vironment has something to do with sustainability, that leads me to my
first question: What does sustainability mean and over what length of
time?

Vito Tanzi: As

David Nellor: To follow up on what Benedicte Christensen said, in the
cases where the Fund has dealt with resource-based economies, the staff
have looked for advice from the World Bank and others on what sus
tainability means. However, we still require a quantitative target initially
in order to be able to design the macroeconomic program.
The other issue is the time frame over which adjustment takes place.
If you attempt to achieve sustainability over a very short time frame, the
dislocation caused may in some cases just be as damaging as allowing
the continuation of current practices. Maintaining a balance in the rate
of adjustment and the rate of environmental protection is needed,
which we have not really focused on in the discussion thus far.
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Issues of Interest
Session 2 was intended to address thefollowing questions.
•

Are fully integrated accounts essential LO integrating environmental objec
tives into macroeconomic policy formulation?

•

How feasible is it to implement sound environmental accounting and fully
integrate i t into national accounts?

•

Are there many countries that have fully integrated the environment into
their national accounts and now regularly produce environmentally ad
justed national accounts? If not, what prospects are there that most coun
tries will soon have them?

The papers by Peter Bartelmus as well as by Adriaan Bloem and Ethan
Weisman attempt to answer these questions. Michael Ward commented on both
papers.

101)
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6
Environmental Accounting:
A Framework for Assessment and
Policy Integration
Peter Bartelmus

T

he compartmentalization of human activities and a corresponding ne
glect of ecological and socioeconomic interdependence have been
blamed for policy failures in both environment and development (WCED,
1987). There can be hardly any doubt about the existence of interdepen
dence between issues and policies of population, poverty, environment,
and economic performance and growth. The Brundtlancl Commission
(V1'CED, 1987) and the discussions and publications in the wake of the
Eanh Summit (UNEP, 1992; Bartelmus, 1994a; Brown and others, annual)
give ample evidence of these interrelations as well as cross-boundary im
pacts of regional aclivities. The papers b)' Hansen and Gandhi and Mc
Morran in this volume elaborate on the effects of macroeconomic and
lllesoeconomic policies on the environment. The reverse, how the envi
ronment affects the economy through the erosion of natural capital and its
impact on human capital, is described in the Pearce and HamiltOn paper.

An Issue of Integration
The obvious answer is integration in assessing interdependence and in
policy formulation and evaluation. Reorienting planning and policy to
ward integrated sustainable development has therefore been the leitmotif
i' a swfT member of Ihe United :Xalion;. Statistics Division (t:NSD).
those of the au1hor and do n(>t neces�aril)' reflect an ex
pression ol opinion on the part of the United l'\ations. Stimulating obscn·auons bv S.
Note: Thc <nllhor

The 1'ie"·' cxprcs�ccl here art·

Keuning. C.-�vl. Lange, F. ;-.lcto, <tnd jan ''Ill Tongeren arc gratcfull)' ackno\\'lcdgcd.
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of the Earth Summit, the 1992 United ations Conference on Environ
ment and Development (Un ited Nations, 1993c), and follow-up sessions
of the United Nations Commission on Sustainable Development.
Many countries continue to address environmental issues from the
periphery of weak environmental protection agencies that are generally
unable to incorporate environmental concerns into mainstream eco
nomic and fiscal policies. Proclamations on the need for sustainable de
velopment by governments and international organizations also can be
deceptive-frequently they turn out to be mere rhetoric, a coverup for
piecemeal and sporadic environmental action. Of course, such eclectic
measures are a far cry from the full incorporation of environmental ob
jectives into all stages and levels of decision-making.
What are the reasons? For one, recurrent exhortations by environ
mentalists fail to impress policymakers. Hard budgetary decisions for
dealing with environmental effects of economic activities require h;nd
evidence of the tradc-offs between the two. This is a matter of compil
ing data and indicators not so much on the existence of interdepen
dence, but on its comparative strength. In other words, indicators are
needed that permit a comprehensive quantitative comparison of effects
across disciplines and regional boundaries.
Another reason for inaction on or denial of interdependence is the
inability of both decision-makers and data producers to translate the
widely acclaimed paradigm of sustainable development into concrete
policy advice, probably because of the absence of a generally accepted
definition of such development. How can we expect to address per
ceived nonsustainability of human activity if we arc not clear or disagree
on what it is? In this sense, the murky notion of sustainability seems
more of an impediment to policy integration than a framework for ac
tion. Operational (quantifiable) concepts of sustainable growth and de
velopment are needed.
The popular definition of sustainable development by the World
Commission on Environment and Development as "development that
meets the needs of the present without compromising the ability of fu
ture generations to meet their own needs" (WCED, 1987, p. 43) is
vague. It does not specify the Lime horizon of future generations, gives
no indication of the role of the environment, and refers to the opaque
concept of hLtman needs. I

lA developmenl stra1egy focusing on the satisfac1ion of "basic human needs" was ad

1 !!74 by ajoim UNEP/UNCfAD sympo;ium in Cocoyoc and widely publicized
1976 World Empl0)'111ent Conference. However, developing countries generally

vanced in
by the

considered this strategy as a diversion from the negotiations for a New International Eco
nomic Order and as an intrusion into national sovereign development policies.

©International Monetary Fund. Not for Redistribution

Environmmlal Acrounts

� 109

More operational concepts can be derived by examining the sustain
ability of providing economic goods and noneconomic amenities by the
economy, nature, and the social system.2 Accordingly, economic, envi
ronmental, and social sustainability of supply and production can be
distinguished. Following the supply process through to the final uses
and users permits a further distinction between the sustainability of sup
ply and production and the sustainability of uses and users. This cate
gorization links the concept of sustainability to well-defined economic
production and consumption processes and to less well-defined quali
ties of life of human users of goods, services, and amenities.
Sustainable Supply

A significant part or the economic sustainability of production and in
come is already addressed in national accounts by making an allowance
for Lhe consumption or capital in production processes. Recently ac
knowledged scarcities of funher inputs of nawral resources and envi
ronmental services, notably of waste absorption, call for the extension
ofLhe sustainability criterion from produced capital maintenance to the
maintenance of natural capital. In addition, the maintenance of human
capital (skills and knowledge) and of institutional capital (the social,
legal, and organizational infrastructure) for economic activities would
also have to be considered in a comprehensive discussion of sustainable
economic growth. Because of conceptual difficulties in measuring
human and institutional capital, proposals for integrated environmen
tal and economic accounting (United Nations, 1993b) have concen
trated on produced and natural capital consumption.
The step from economic production to the supply of noneconomic,
but welfare-relevant, amenities, and thus from economic growth to de
velopment, can be made by introducing two further sources of human
welfare-nature and the social system.
Natural systems provide water, oxygen, nutrient flows, waste assimila
tion, and recreation. As long as these goods are not scarce, they do not
affect the sustainability of economic consumption: they have, by defini
tion, a zero economic value. Other value systems might give an "exis
tence value" to ecological, aesthetic, or ethical atu·ibutes of natural sys
tems. Changes i n their stability or quality affect the noneconomic
ecological sustainability of the supply of environmental services.

2Much of the following discussion of sustainabilit:y in growth and developm< 111 is based
on Bartelmus. 1994a, which should be consulted for a more detailed u·e I.Jt:t 1 1 1 of 1he
subjecl.
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Social systems include public efforts to meet objectives of equity, free
dom. health, security, and education. Some of the goods and services re
l<uccl to these objectives arc supplied by market producers. Others,
being collective goods and services, are typically provided by the gov
ernment. They include law and order, public health, and environmen
tal protection. For the supply of market-produced goods and ser vices,
the above-discussed criteria of economic sustain abi lity apply. For collec
tive goods and services, the social sustainabilit)' of their supply would
have to be defined in terms of maintaining the govern ment 's institu
tional and fiscal capability for providing them.
Sustainable Use

A distinction can be made between (ina! uses and the ultimate users
of goods and amenities. Such analysis is more welfare- and people
oriented than the above description of cost- and technology-oriented
production and supply.
Because national disposable income represents potential claims on
final uses, it is a better measure of economic welfare than GDP. The in
corporation into national income of the value of environmental services
to consumers and of further welfare effects fi·om the degradation of the
enviro nment thus facilitates a broader assessment of human welfare.
The policy focus on market-based measures of economic growth has
been criticized, however, by advocates of multidimensional develop
ment. Such development would have to address a varie ty of social con
cerns or human needs and aspirations. Much of the discussion of the
human qual ity of life and corresponding social indicators has therefore
focused on the inadequacy of de,·elopment that concentrates on eco
nomic growth (OECD, 1973).
Indicators of final con sumption and human needs focus already to
some extent on the people who strive to meet those needs. Indeed, the
ultimate objective of sustainability is not to sustain human activity but
human beings themselves. Allhough the sustainability of income and
consumption is easier to measure, it should be considered as a proxy
only for the sustain ability of human well-being. Attempts have been
made, therefore, at concemrating more on the human factor in devel
opment by measuri ng the level of economic aggregates in per capi ta
terms, defi ning an overall human development index (UNDP, 1991)
and determining the carrying capacity of land for human populations
(FAO, UNFPA, and IIASA, 1982; Vitousek and others, 1986).
The above discussion of sustainability concepts refers to various pos
sibilities of merging environmental and socioeconomic concerns
through operational indicators. Accounting for both economic activi-
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ties and their environmental effects is probably the most significant step
toward such integration. Accounting indicators have generally been
used as the main operational variables to analyze economic perfor
mance and growth. Environmentally adjusted accounting aggregates
can therefore be used in defining, mea�uring, and analyzing sustainable
and environmentally sound economic performance and growth. Such
analysis would have to consider substitution of capital in production,
technological progress, and changes in consumption patterns (see
below).
This paper explores the capabilities of integrated environmental
economic accounting for assessing the interaction between environ
ment and economy. The limits of this accounting in measuring welfare
effects and noneconomic development will also be rliscussed. Those
goals arc probably better assessed by other instruments of data collec
tion and analysis.

Stress-Response Approach
The discussion of interdependence and sustainability above depicts
widespread repercussions of human activity on the environment. To for
mulate and moniLOr integrated policies, social responses need to be re
lated to the effects of human activiLies. The sequence of activity
impact/effect-response has therefore been used as the organizing
principle for environmental and related social, demographic, and eco
nomic statistics in the United Nations ( 1 984) Framework for the Devel
opment of Environment Statistics (FDES). The same principie has been
taken up again in developing stress-response and other Frameworks for
Indicators of Sustainable Development (FlSD) (Bartelmus, 1994c).
All these frameworks present physical data in matrices that do not at
tempt to show functional relationships among statistical variables.
Rather, they represent juxtapositions of such variables, leaving func
tional connections and the further integration of data to separate analy
sis. Unfortunately, models abound in the environmental and economic
fields, and international consensus remains an elusive goal. However,
one data syslem, the 1993 System of National Accounts (SNA), has been
adopted worldwide to measure economic activity. The system presents
accounting identities and uses a common numerairc, the market price,
for integrating diverse activities through aggregation.
Given the interest in assessing the environmental sustainability of eco
nomic performance and growth, the UN Statistics Di,.jsion (UNSD) ex
plored possibilities of introducing environmental effects into the SNA.
The idea was to incorporate environmental costs (and benefits where
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applicable), not into the SNA core system itself, but into a satellite Sys
tem of in tegrated Environmental and Economic Accounts (SEEA)
(United Nations, 1993b). Figure 1 illustrates how this incorporation is
achieved by extending the asset boundary from conventional (pro
duced) economic assets to include environmental assets and their de
pletion and degradation (shaded areas) . In monetary terms, most of
these changes represent environmental costs generated by economic
agents.
The SEEA presents different modules for describing interrelations
between the economy and environment according to alternative valua
tion principles. The different valuations can be categorized as the mea
surement of the environmental costs caused directly by economic activi
ties, the (damage) costs borne ultimately by individuals, and the actual
costs incurred in environmental protect.ion. This distinction allows link
ing the above-mentioned stress-response sequence of integrated stalisli
cal frameworks to the different approaches proposed in SEEA. The fol
lowing discussion of these cost categories will examine to what extent
economy-environment-policy interrelationships can be measured in an
integrated accounti ng framework.
Cost-Caused Accounting

Two categories of valuation are proposed in the SEEA for costing the
clireCl impacts (stress) of economic (production and consumplion) ac
tivities on the availability of natural resources and environmental ser
vices, such as the safe absorption of waste and residuals. The two cate
gories refer to market values revealed in the sale of natural resources
and the maintenance costs of the environment that would have avoided
environmental impacts generated during the accounting period.
Market Valuation
Market values can be applied to the depletion of natural resource
capital, caused mainly by exu·acting scarce raw materials from nature.3
In the past, conventional accounts considered natural resources to be i n
unlimited supply, giving them a zero economic value. Their loss for fu-

"Vadous methods have been proposed for estimating the market v-�lue of natural "eco·
nomic" assets and changes therein, including the calculation of the present value of fu
ture net returns from asset use, replacement cost derived from potenlial discovedes, and
simplifications of the preseut-valut' method by using "net prices" or ··user-cost al
lowances." See Bartelmus and van Tongeren,
drawbacks of these methods.

1994, for a discussion of the advamages and
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ture use in production was thus overlooked, undermining the long
term susLainabililJ of production and economic growlh.
Even from a purely economic point of view, some allowance for this
type of natural capital consumption should be made at both the micro
economic (corporate) level and the macroeconomic and mesoeco
nomic levels; such an allowance would ensure that enough saving and
investment would be generated for continuing production. Congo
(Brazzaville) is an example of a country where oil riches have been si
phoned off by a foreign company without any effect on the living stan
dards of the population (New York Tirnes, June 18, 1995, "Sleepy Congo,
a Poor Land Once Very Rich"). I t can be assumed that the company has
kept good records of the depletion, while no such accounting seems to
have been done for Lhe nation.
The revised ( 1 993) SNA records the depletion and degradation of
economic natural resources in its asset accounts as economic disap
pearance.4 However depletion and degradation (and discoveries) of
natural resources are included under other volume changes, d1al is,
outside the production accounts. As a consequence, they are not costed
in the production accounts of the SNA and do not affect value added
and national income and product. The SEEA, on the od1er hand, shifts
the value of depletion and degradation of economic resources from
other volume changes to production (as environmental costs) and to
capital formation (as a decrease in natural capital).
Maintenance Costing

A major drawback of market valuation ts Its restnctton to the scope
and coverage of economic assets. The impact of economic activities on
environmental assets, such as forests, and on the quality of air, water,
and land is not accounted for. It can be argued Lhat the use of scarce en
vironmental services represents a factor input of the environment into
production. Such an input represents economic cost, beyond what is
implied by the narrow SNA definition of "economic" assets. Mainte
nance costing is therefore proposed to capture Lhe impact on all natural
assets irrespective of their economic or environmental functions. Main
tenance costs are defined in the SEEA as the costs that would have been
incurred if the environment had been used during the accounting pe
riod in such a way Lhat its future use had not been affected. These costs

l£conomic assets are defined in the

19Y3 SNA as those assets (including natural assets)

over which ownership riglns are enforced and which pro\'ide economic benefits to their
owne1·s.
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are, of course, hypothetical because aclllal depletion and degradation
do affect future uses of the environment.
The maintenance cost concept reflects a conservationist view of the
environment Uncertainties about long-term hazards from disturbing
the natural environment and possible irreversibility of environmental
impact from economic activities call for a high degree of risk aversion
and the maintenance of at least the present level of environmental qual
ity. Also, the use of maintenance costs for valuing environmental func
tions is similar to valuing the services of man-made capital: allowances
made for capital consumption in national accounts can be taken as the
amount necessary to keep capital intact.
In the case of nonrenewable subsoil resources, the application of a
strong sustainability (full conservation of the resource) concept would
lead to the non-use of certain resources and indeed squandering of
other resources whose exu·action involves limited environmental im
pact. A weaker sustainability concept would allow for substituting SLtb
soil assets by other natural or man-made assets with a view to maintain
ing income levels rather than particular categories of natural capital.
The market or user-cost valuation, noted above, caters to this approach.
Cost Internalization and Integration

Accounting in this manner for the environmental costs caused by
natural resource depletion and pollution reflects the widely accepted
philosophy of the user/polluter-pays-principle (OECD, 1989). Cost
caused accounting thus helps to assess the sources of environment.:'ll de
pletion and degradation with a view to prompting economic agents
through appropriate (dis)incen tives-to internalize these costs into
their accounts and budgets. It has been argued, however, that hypo
thetical costing of environmental impacts cannot be compared with ob
served, that is, realized, benefits in the market (de Haan and Keuning,
1995). A counter-argumenL is that maintenance costs renect a prag
matic first-step assessment of externalities that should be internalized by
causing agents. In this sense it provides necessary information for set
ting the level of "economic instruments" for cost internalization.5
From a macroeconomic point or view, maintenance costs serve as
weights needed to aggregate ctifrerenl environmental impacts occur-

•The resen'<ltions of some national accountants about such "normati\•e costing" are not
quite comprehensible, since it is in line with the equall)• normative costing (){' capial
t con
sumption in conventional accounts-as the cost of maintaining intact the stock of fixed
assets used up in production and that "should be sufficient to enable the assetS to be re
placed, if desired" ( 1993 SNA).
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ring during the accounting period. Any aggregate comparison of envi
ronmental and economic effeCLs has to reson to some type of weighing,
reflecting their relative importance. Alternatively, one would have to
content oneself with either juxtaposing partially aggregated physical in
dicators and monetary indicators, or to resort to shadow pricing in
models that usually represen L only a shadow of reality. Monetary weigh
ing by means of prices or unit costs permits full integration of environ
mental impacts and effects with economic costs and benefits. The SEEA
therefore proposes to deduct environmental costs from the economic
benefits generated in production, obtaining environmentally adjusted
value added and, as its sum total, an Environmentally adjusted net Do
mestic Product (EDP).
Cost-Borne Accmmting

Optimal levels of environmental externalities are reached when mar
ginal costs of abatement equal marginal damage reduced. As a conse
quence, cost internalization instruments should be set at this level
where environmental cost reflects the environ mental damage borne by
economic agents (households and enterprises) . One issue is how to de
termine individual marginal cost and damage curves and aggregate
them at the sectoral or national levels. Another issue, discussed below,
is to what extent optimality criteria apply in the absence of perfect com
petition and u·ansparency in real-world markets.
The measurement of environmental damage is addressed in a sepa
rate version of the SEEA by means of cost-bome valuation. This valua
tion combines the market valuation of natural resource depletion,
mainly borne by enterprises, with contingent or similar valuations of the
welfare effects from environmental deterioration borne by households.
Well-known problems of applying contingent and related valuations in
cost-benefit analyses at the project level" accumulate at the national
level. At least for the time being, such valuation does not seem to be ap
plicable in routine national accounting, but could be further explored
in more experimen al
t studies for selected environmental subjects or
(subnational) regions.
l L is also doubtful whether contingent valuations are at all suitable for
incorporation into national accounts. National accounts are based on
market prices that are not capable of assessing welfare owing to their extiSuch as free-rider attitudes, short-sightedness of consumers about long-term environ
mental impacts, and effects of income levels and disuibulion when questioning individu
als in opinion surveys and other anemp!S at revealing and aggregating preferences for en
vironmental quality and related social values.
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elusion of consumer surpluses. Contingent valuations on the other hand
include these surpluses when assessing the willingness to pay for environ
mental services. Mixing these valuations would create aggregates that
being neither performance nor welfare measures are difficult to interpret
It appears that national accounts can contribute Little to the assess
ment of environmental damage generated and borne by the different
economic units. Closest to assessing environmental and social costs
within the national accounts framework is probably the above-described
maintenance costing. Such costing represents a least-cost approach,
based on available technologies and desirable standards. To the extent
that these standards, typically set by enlightened governmental institu
tions, approximate the optimal damage reduction level, minimum com
pliance cost would be consistent with optimal cost internalization into a
perfectly competitive market price system. In reality, of course, compli
ance and maintenance cost do not equal optimal damage values. Under
these circumstances, main tenance costing can be considered as a prag
matic combination of technological solutions to environmental prob
lems and social preferences for environmental conservation.
Cost-Incurred Accounting

Responses to environmental impacts can be proactive, reactive, regu
latory, or incemive. A classification of those responses that incur actual
expenses is incorporated in a separate module of the SEEA dealing with
the segregation of environmental protection expenditures. Since these
expenditures arc already pan of conventional accounts they are fully
consistent with the market valuation of the SNA, but they may pose dif
ficult measurement and classification problems, notably in the case of
inputs and outputs that can serve both environmental and other (eco
nomic) purposes.
The analysis of current (intermediate and final consumption, labor
cost) and capital expenditures in national accounts could be usefully ex
tended to the sources of expenditures, as measured in financial ac
counts. Financial accounts are an integral part of national accounts and
can thus be directly linked to nonfinancial transactions in the economy.
This link facilitates the integrated analysis of environment-economy in
teraction in debt, savings. inflation, fiscaJ policy, and income distribu
tion. However, little work has been clone on the financial aspects of en
vironmental accounting, owing to its focus on the physical environment
and its role in sustaining growth and development.
In line with the focus of the SEEA on environmental stress caused by
economic actjvities, its Classification of Environmental Protection Ac
tivities (CEPA) renects responses to environmental degradation only. In
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principle, classifications or expenditures made to mitigate or avoid en
vironmental welfare efTects borne b)' human beings, in particular
healt h-t elated expenses, could also be introduced into the SEEA. Sev
eral scholars propose the deduction of both types of expenditnres from
national income. In their view, they represent "defensive" expenditures,
which compensate only lor negative environmental effects of economic
growth and urbanization ( Lei pen, 1989; Daly, 1989; Pearce, Markandya,
and Barbier, 1989). However, this deduction is questionable since it
would draw the transaction-based accounting approach into the murk)'
waters of welfare measurement. Necessarily, the exclusion of defensive
or any other undesirable activit)' from the economy would change the
production boundary quite arbitrarily, since it is hardly possible to ob
tain a consensus on what is desirable or regret table in society.
The separate identification of total (nu-ren L and capital) expenses for
environmental protection seems to provide a comprehensive piclllre of
the efforts undertaken by different sectors and institutions to protect
the environment. I Towever, this aggregate is not directly comparable to
the net productive effort of the economy. reflected in GOP. The value
of total expenditure includes double counting of the cost of intermedi
ate uses contained in the value of final ones (capital and consumption) .
Two alternative approaches suggest themselves. One is to creal-:: a
new (broader) environmental service secto•� combining internal (an
cillary) and external environmental activities. ln this secLOr, internal en
vironmental services that arc not transacted between establishments
(production units) of enterprises would be externalized, increasing
gross olllptll, hut leaving value acldcd and CDP unchanged. Alterna
tively, input-output analysis could be used to assess the direct and indi
rect value-adcled comributions lO net domestic product ( OP) in con
nection with environmental protection expenses (Scltafer and Stahmer,
1989). This approach would assess the total involvement of the econ
omy in environmental protection as far as production and income gen
eration arc concerned.
·

Environmentally Adjusted Indicators
The above stress-response analysis of monetary valuation showed how
environment-economy interactions can be assessed within an integrated
accounting framework. The following takes the next step by describing
how environmental values can be incorporated imo the aggregation
process provided by integrated accoums. This process can be seen as
the highest form of integration, merging environmental ancl economic
issues in a few macroeconomic indicators. While it is impossible to de-
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scribe here all the potential applications of environmentally modified
aggregates, some immediate uses in policy formulation and modeling
are suggested in the following paragraphs.
The scope of indicators derived from integrated accounts depends on
how far conventional accounts are expanded to incorporate environ
mental and related socioeconomic concerns. A relatively narrow ap
proach expands only the asset boundary. Noneconomic (in the SNA
sense) environmental assets, such as air, water, tropical forests, and
wildlife, for which no O\\rnership and managerial control has been estab
lished, are added to economic tangible assets. Further extensions of the
production boundary inu·oduce households as producers of economic
goods and services and related environmental effects and the environ
ment as a producer of waste disposal, space, and other physiological and
recreational services. These expansions are more controversial but have
been elaborated in principle in additional modules of the SEEA.
Figure 1 describes tJ1e narrow approach of incorporating environ
mental assets only. Even in this simplified presentation, the figure re
veals the main aggregates that can be derived from this version of the
SEEA. They are
•

•

•

•

•

•

measures of wealth, including the endowment with environmental
asset<;, in opening and closing stocks of asset accounts
changes in those assets as economic and environmental capital ac
cumulaLion and capital consumption
the mirror effect of capital consumption, that is, economic and en
vironmental cost generated by industries and households
transnational environmental effects of pollution as imports and ex
ports of waste and pollutants
the sum total of net production, environmentally adjusted net do
mestic product (EDP), obtained by deducting to al
t (environmental
and economic) cost from gross output of indusu·ies, or by adding
environmentally adjusted final dem<md categories of consumption,
net capital accumulation, and (net) exports
total expenditure for environmental protection as part of intenne
diate consumption and final uses (consumption, accumulation,
and foreign trade) in conventional accounts.

Wealth: Value of Nature
Accounting for wealth and its distribution measures me availability of
productive and financial capacities, as well as the concentration of eco
nomic power within and among nations and between current and fu
lllre generations. Wealth accounts thus address issues of economic effi-
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ciency and equity. Of course, these issues are also relevant in the gen
eration and distribution of income flows.
The focus of economic concern seems to have vacillated in the past
between stock (wealth) and flow (income) analysis. The declining sway
of socialist doctrines, preoccupied with the concentration of wealth in
the hands offew, is probably the reason why national accounts, until re
cently, gave litLie attention to asset accounting. On the other hand, the
explicit inclusion of stock/asset accounts in the 1993 revision of the
SNA seems to have been prompted by increased attention to noneco
nomic aspects of human wealth, notably natural and human capital.7
The above discussion of environmental asset valuation distinguishes
between natural assets ''lransferred" to the economy because of their
use in production and consumption and environmental assets that re
main outside the economic system, but may be affected (destroyed, de
graded, or restored) by economic activities. The former can be valued
and measured in monetary terms (market values) and their changes in
corporated in the now accounts. It is much more difficult to assign a
monetary value to the latter, and usually only their change is measured
through maintenance or contingent valuation.
The parl in national wealth of transferred economic assets, such as
mineral resources, timber from forests, or fish in the oceans, can thus
be measured in national asset accounts. Just as for conventional tangi
ble and financial economic assets and liabilities, several avenues of ana
lytical and policy uses of broadened (produced and natural) wealth in
dicators can be identified.
• Ownership and distribution of assets. Generation of individual prop

erty rights for "common-property" natural assets has been pro
posed to facilitate greater care and more efficient use by owners.
Equity aspects of the ownership allocation need tO be considered in
this contexl. Such equity concerns include not only inu·a-national
but also inlernational aspects (e.g., for global commons or inter
nationally shared resources) , as well as intergenerational ones, that
is, wealth lO be shared with future generations.
• Wealth anti pmduction. The analysis of the role of natw·al capital in
economic production and growth would have to consider short-,
medium-, and long-term productivity effects of capital availability
and substitution of natural capital by produced and human capitaL
7As already discussed natural economic asselS are included in the 1993 SNA asset ac
counts and h;tlance sheets. Less arternion is paid to human capital, except for suggestions
of reclassifying education and health expenditures from rinal consumption to capital for·
mation. Further work on ''human resource accounting" is currently being done by VNSD
(van Tongeren and Becker, 1994).
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Wealth and consumption. Running down (through sale and non
replacement) of economic wealth, required in production, for pur
poses of consumption is usually not an option for prudent behav
ior, as reflected in the widely accepted income definition of Hicks,
1946. To the extent that natural assets are complementary (non
substitutable) factors in production, their depletion poses indeed a
threat to the sustainability of production and income generation.
• Financial aspects of wealth accounting. Owing to a general preoccupa
tion with physical impacts on and from the environment, inte
grated accounting has focused on tangible asset accounts. Financial
implications of the accumulation and reimbursement of "environ
mental debt," that is, the total value of depletion and degradation
generated in the past, have therefore been largely neglected.

•

Noneconomic environment.al assets can be seen as providing directly
to final users services, including recreation and health, but those assets
may also reflect inherent values of cherished natural biota or ecosys
tems. These values also need to be assessed in comprehensive wealth
measurements. There arc, however, major valuation problems in mea
suring existence or option values (Munasinghe, 1993), which would
have to be established through the above-described contingent or simi
lar valuations. As already discussed, such valuations of environmental
wealth are generally beyond the capability of integrated accounting.
Other physical indicators would have to be used for measuring the pres
ence and distribution of noneconomic environmental assets.
Changes in Wealth: Sustainability of Economic Growth
Economic behavior has typically been reactive, responding to ob
served changes in wealth. A benign neglect (World Bank, 1995) of the
stock aspects of wealth in measurement, theory, and policymaking has
been the result. For practical policy advice it may thus be more useful
to focus on activities that create changes in wealth rather than on the
results of the changes in the availability and disu-ibution of asset stocks
at a particul�u· point or time.
As far as the capital function of wealth is concerned, activities of cap
ital formation, capital consumption, and saving and borrowing-the
sources of funding capital formation-are defined and measured in na
tional accounts. Those indicators describe a major pan of demand for
the result of economic activity, NDP generated; they are also the key
macroeconomic variables monitored and used to steer the economy
tl1rough short- and medium-term fluctuations into long-term sustain
able economic growth.
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Measuring Sustainable Growth

The suswinability of economic growth was discussed above as a ques·
tion of capital maintenance. Environmental depletion and degradation
were blamed for the lack of sustainability that went unrecorded in ac
counting and thus in the minds of most decision-makers. Denial and ne
glect of the environmental impact of economic activity at the macro
economic and microeconomic levels are the result. The SEEA was
designed therefore to capture environmental impacts and communi
cate them to the decision-makers in their own-economic (money)
language. This is achieved by defining environmentally adjusted ac
counting indicators that can be introduced as "eco-variables" into
conventional economic analysis ( Banelmus, 1994a).
The trend of national income and product is generally used to mea
sure economic growth. Allowing not only for produced but also for nat
ural capital maintenance in these indicators permits the definition of
more sustainable economic growth as upward trend of eco-domestic
product (EDP). Of course, a number of factors other than capital main
tenance may affect the sustainability of future (potential) trends of the
EDP. They include technological progress, discovery of natural re
sources, changes in production and consumption patterns, naLUral and
man-made disasters, inOation, indebtedness, and the productivity of
human and institutional capital.
Most of these factors are interrelated, affecting the potential use and
substitution of capital and consumption goods and services. To the ex
tent that substitutes avoid depletion or degradation, a weak sustainabil
ity concept would require changes in production and consumption pat
terns only; no (or little for adjusting production and consumption
processes) cost allowances would have to be made in accounting, and
no further action of resource conservation would be needed. On the
other hand, a strong sustainability approach or full environmental cost
accounting and conservation would be the answer to complementari
ties of nawral asset use in production and consumption. Sensible sus
tainability has been advocated as a criterion that takes both comple
mentarity and substitution in the different types of capital into account
(Serageldin and Steer, 1994).

Concepts of Capital Accumulation

A key policy variable of sustainable economic growth is obtained by
turning capital formation into the ceo-variable of capital accumulation.
Capital accumulation is defined in integrated environmental and eco
nomic accounLs by introducing a broader concept of capital consump-
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tion incorporating the depletion and degradation of nature. Of course,
the same alteration can also be appLied to the accounting mirror of cap
ital formation savings, obtaining a net concept that reflects dissavings
or liquidation of natural capital (World Bank, 1995).
In principle, three concepts of capital accumulation can be distin
guished in integrated accounts, depending on the coverage of activities
and events that affect the availabiliry of economic and environmental
wealth.
,

Capital accumulation, net of depletion and degradation costs. This
indicator reflecLs an expanded depreciation concept, cove1ing the
loss of future uses of the environment for natural resource supply
and waste disposal. The indicator is incorporated in the production
accounts of the SEEA.
• Capital accumulation, including other accumulation, that is, dis
coveries of subsoil assets and transfers of land and natural re
sources into the economic system. This indicator is based on eco
nomic decisions but accounted for outside the production and
income accoun LS in the SEEA. The purpose is to avoid major fluc
LUations of income and production and to reflect the fact that nat
ural wealth is not the result of economic production.
• Total capital accumulation, including additionally other volume
changes in natural assets. Other volume changes are largely
noneconomic, such as effects of natural disasters, accidents, war
fare, or natural growth.

•

For the first concept, the national accounts identity between invest
ment (capital !ormation) and savings is maintained. For the other con
C('pts, this identity does not hold, unless transfers and noneconomic
changes of environmental assets arc introduced as capital formation
into the production and income accounts. It is difficult to see, however,
how discoveries or natural disasters can be interpreted as economic pro
duction or capital consumption.R In these cases, saving cannot any
longer be interpreted as a source of capital formation from forgone
consumption. The inLerpretation of these concepts would thus have to
be outside national income and production analysis and possibly in
terms of wealth accounting and modeling, which, as indicated above,
appear to be of less use and appeal to policymakers.
The treatment of depletion of mineral resources in accounts, pre
pared by the Bureau of Economic Analysis ( 1 994) in the United States,
�It has been argued, on the otlwr hand. that $uCh "windfalls"' of capital gains and losses
would make national income "a us
eful measurt· of real social income"' (Hicks.

p.

180).
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is an example of how different concepts and defmitions may affect the
interpretation and analysis of environmentally adjusted indicators. Dis
coveries of mineral resources were accounted for as capital formation,
which more or less compensates for the depletion of these resources. If
the exploitation of this nonrenewable resource had been entered as in
termediate consumption of a raw material or as depreciation of the nat
ural capital stock, income (value added) generated in mineral produc
tion would have been reduced by an average of 50 percent over the
1977-91 period.
Funding Capital Accumulation

As already mentioned, the current interim version of the SEEA stops
short of following the process of accumulation through to its financial
sources, that is, saving, capital transfers, and net lending and borrow
ing. International organizations, notably the International Monetary
Fund and the World Bank, have been particularly concerned with this
aspect of (non) sustainability or (in) stability of economies, prescribing
measures of structural adjustment to indebted nations. They have been
criticized for focusing on the "unsustainabl e raise in national liabilities"

of indebted nations. neglecting at the same time unsustainability on the
asset side, that is, natw·al-capital depletion (Repetto, 1994).
Clearly, the connections between an environmentally modified con
cept of capital accumulation and the financial sources available for cap
ital maintenance deserve further scrutiny. The SNA already provides
the framework for linking production and income accounts to capital
and financial accounts, facilitating a corresponding extension of the
SNA-based SEEA. Such extension could indicate to what extent current
consumption is indeed financed by dissaving through selling off natural
assets, as suggested by the World Bank, 1995.
Moreover, the relationship between long-term sustainability and
short-term financial stability could also be usefully explored in this
framework. For instance, it has been argued that macroeconomic sta
bility is a precondition for preserving the environment (Gandhi and
McMorran in this volume). Does this argumentjustify the separation of
macroeconomic from environmental policy? lExtended green account
ing could help to assess the relevance of well-known relationships
among weaiLh, accumulaLion, saving, and dissaving for environmental
asset conservation and use. At the international level, pertinent ques
tions refer to the connections between international liabilities and en
vironmental exploitation. On one hand, natural resource exploitation
might have in tensified for purposes of debt servicing; on the other
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hand, debt-for-nawre swaps could be considered as a direct response to
this situation.
Of course, capital formation and liquidation are only two of the many
determinants of economic performance and growth. The greening of
the elements in the basic accounting identities between supply and use
and between production and income points to possibilities of modifying
consumption, production, and exporl/import functions in economic
models. Such analysis might provide quite differen t policy advice re
garding foreign trade, public and private consumption, and, by analyti
cal extension, employment and inflation. It is beyond the scope of this
paper to discuss the implications of such modified analysis for short
term and long-term macroeconomic policymaking.H
Comparing Conventional and Environmentally Adjusted Indicators

A few immediate conclusions can already be drawn from the dire·Cl
comparison of conventional and environmentally adjusted indicators.
Table 1 illustrates this for two experimental case studies carried out in
Papua New Guinea (PNG) and Mexico.
Overall, the table indicates a reduction of NDP by 13 percentage
points in Mexico and between 3 and 1 0 percentage points in PNG (for
the 1986-90 period) 10 when environmental costs are accounted for in
EDP. The table also illustrates the effects of greening the national ac
counts on capital formation, capital productivity, and final consump
tion. In Mexico, net capital accumulation (C.AP net) turned into a dis
investment while PNG's capital formation was halved under the green
accounting calculat.ions. Changes in capital product.ivity (NDP/CAP)
resulting from the inclusion of natural capital paint a different picture
of capital efficiencies for the economy and its sectors (with wide fluctu
ations in sectoral ratios). Increases in the share of final consumption in

!>For a discussion ofsome of the pos.�iblc implications of environmental costing in plan
ning and poli ci es for sustainable growth and development. see Bartelmus, 1994a, Chap
ters 4 and 5. It should be noted in this context that, while environmental questions art·
usually viewed as long term accumulation of depletion and degradation, some of those
impacts may result also in the short-term and may be intensified or lessened by short- and
medium·tcrm flucwations in economic acti\�ty Short- and rncdium·tcrm effects and
repercussions of business cycles between the economy and environment might thus de
serve greater attcnLion in planning and policymaking (J\11unasinghe, 1995).
IOQf course, such a period is too short to demonsu·ate any differen ces in u end between
NDP and EDP; for a more detailed discussion of the use of these and other macro
indicators in national (PNG) strategies for sustainable development, sec Bartelmus,
1994b.
-

.

·
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Conventional and Environmentally Adjusted lndicat<YTS:

Mexico and Papua New Ouinea
Mexico

(1985)

Papua New Guinea ( 1986-1990) 1

Integrated

NDP or EDP

("Green")

Conventional

("Green")

Accounts

Accounts

Accounts

Accounts

(NOP)

(EOP)

(NDP)

(EDP)

K 2.8 billion�

K 2.6 billion2

P 42.1 billion

EDP/NDP
C/NDP
D. CAP (net)
D. CAP/NDP
NDP/CAP

Integrated

Conventional

83%
P 4.6 billion
II%
37%

P

36.4 billion

87%
96%
P --0.7 billion
-2%
10%3

89-100%
K 0.5 billion2

12-20%
59%

Sources: Van Tongeren and others, 1991; Bartelmus, Lutz. and Schweinfest.

90-97%
95-109%
K 0.2 billion2
3-16%
1992.

'Lowest and highc�t percentage.
2For 1990.

'Natural resource depletion only.

NDP (C/NDP), to close to and over 100 percent, indicate a nonsus
tainable consumption pattern of living off the natural capital base.
Cost Internalization for Structural Change

Decisions about environmentally adjusted economic variables would
not only be made at the macroeconomic level. Households and enter
prises use the very same variables of investment, saving, and consump
tion in their own decision-making. Given the inefficiencies of com
mand-and-control measures in central planning and policies, the use of
different policy insu·uments (of cost internalization) to influence mi
croeconomic behavior has therefore been advocated. The following
shows that these microeconomic aspects of environmental policy can
also be incorporated in an integrated accounting framework. As a re
sult, linkage and consistency between micro- and macroeconomic analy
sis might be improved.

Accountingfor Accountability
Structural distortion of the economy may result either directly from
environmental impact or from responses to this impact. In the case of
an environmental impact, scarce resources are misallocated to eco
nomic activities because market prices do not reflect environmental
cost and thus send wrong signals of exaggerated social benefits to eco
nomic agents. On the other hand, the increasing allocation of human
and financial resources to "defensive" activities has also been blamed
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for creating a distoned economy that allocates fewer and fewer of its re
sources to the generation of human well-being (Leipert, 1989).
The first step toward redirecting an increasingly defensive and de
structive economy is the measurement of environmental impact and re
sponses to this impact. Actual environmental expenditures and im
puted environmental costs are therefore shown in the SEEA in
connection with the economic activities that incur or cause them. Such
accounting for accountability facilitates budgetary decisions about en
vironmental expenses and the setting of measures of cost internaliza
tion for full-cost pricing. These measures include effluent charges, user
fees for natural resources, deposit-refund systems, and tradable pollu
tion permits.
The monetary valuation of environmental costs also permits their ag
gregation for the different sectors of the economy. Sectoral cost mea
surement facilitates the move from microeconomic to mesoeconomic
analysis and thus the assessment of structural effects of defensive ex
penditures and underpricing. Of course, further aggregation for the
whole economy permits the modification of conventional macroeco
nomic aggregates, such as NDP, national income, and capital formation.
The above-mentioned case studies in Mexico (van Tongeren and oth
ers, 1 99 1 ) and Papua New Guinea (Bartelmus, Lutz, and Schweinfest,
1992) provide examples for significant distortions in the economy
owing to the environmental costs generated by different industries. In
Mexico, for instance, value added dropped to -13 percent of its original
value in the forestry sector and to about 1 8 percent in the mining
(largely oil) sector, if environmental depletion and degradation were
accounted for. Less dramatic, but still significant, is the reduction to
73 percent ( 1989) for Papua New Guinea's main industry of (gold and
silver) mining.
Accounting versus Modeling

These figures show the significance of environmental costs, in partic
ular resource-intensive or highly polluting or degrading industries.
They do not provide an answer to the question of whether cost inter
nalization is justified in real-world situations where other-mainly mo
nopolistic-market imperfections cast doubt on the assumptions of per
fect competition and market transparency. Those assumptions usually
underlie the claim of optimality in resource allocation, resulting from
full-cost pricing.
The sen1i-fiction (Solow, 1 992) of these assumptions and the murky
issue of justifying second-best solutions in this situation could explain
why economic policy has focused mostly on the direct use of macroeco-
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nomic variables rather than on optimizing models lhat may be quite re
moved from reality. Perhaps the lime has come now to reassess cher
ished optimality t�·iteria at the microeconomic level, with a view to re
placing them, at least in pan, by more strategic approaches. The recent
Nobel Prize award in economics to pioneers in game theory might be
an indication that economic behavior needs explanation in strategic
terms rather than by the invisible hand.
Still, those models provide lhe theoretical justification and defini
tions for most economic variables and indicators. From this point of
view it can be questioned if lhe accounting system can, at least on theo
retical grounds, provide the correct information for setting up fiscal
(dis)incenlives, that is, market insu·urncnts, in integrated environmen
al-economic
t
policymaking. To the extent that imputed environmental
costs arc already accounted for in microeconomic budgets, integrated
accounting represents just a correction of inaccurate national accoums.
There is indeed some indication that such accounting is carried out at
the corporate level in the case of depletion o f natural resources and in
anticipation of liabilities for hazard-prone activities . 1 1 On the other
hand, when such accounting docs not take place, the ultimate inci
dence of hypothetical cosls caused can be traced only through model
ing microeconomic behavior. The above-described first-step allocalion
of imputed costs would provide the starting-point information for such
modeling.
These issues are sometimes raised when questioning the need for in
corporating environmental costs into the national accounts, even as
satellite accounts. The argumelll is that the accounting for hypolhetical
environmental costs is an analytical approach that should be dealt with
by modeling rather than solid (in the sense of actual observation) ac
counting. 12 There is, however, a difference in modeling and accounting
that should be borne in mind before relegating environmental (mone
tary) accounting to modeling. While environmental accounts make use
of real costs, either observed as actual expenditures or derived from en
gineering studies, analytical models, for example, of cost incidence,
have to make assumptions about the optimizing behaviQr of economic
agents.

11For example, balance sheet provisions for potential toxic waste cleanup seem to have
been made by U.S. chemical concerns (Monsanto, Du Pont, Cyanamid Corporations)

( Wall Streetjoumnl, Marrh

2�. 1992).

1�See, for instance the discussions and contributions 10 1 he s
econd meeting of the so
called "'London Group" of national accountants in Washington, D.C. (Ma1·ch

1995),

in particular papers presented by Hill and Harrison,

Keuning,

1995,

15-17.

and de Haan and

1995.
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Ideally, close links between accounting and modeling should be
maintained, making the question of cutoff between accounting and
analysis somewhat esoteric. In praCLice, however, official statisticians
seem to shy away from analysis, supposedly to guard their reputation of
providing validated observations of the real world. On the other hand,
the capabilities of statistical frameworks, such as the SEEA, to provide
standard concepts of links among indicators that can be used as policy
variables get lost if they are left to myriads of modelers and analysts.
Rather than walking away from any particular accounting result, na
tional accountants should make a greater effon at shaping their data to
be relevant for policy analysis. This applies panicularly to the field of en
vironment, which has become a mainstream issue of sustainable growth
and development.
Limits of Monetary Accounting
From Valuation to Evaluation

Monetary valuation and much of economic analysis reach their lim
its where such valuation becomes arbitrary with increasing remoteness
of the effects of economic and noneconomic activities and natural
processes from economic production. Social goals and values of equity,
political freedom, culture, or the health of humans and ecosystems are
difficult to measure in physical terms and quite impos
sible in money
terms. The above-described cost-borne (contingent) valuations at
tempt to capture some of these welfare effects-with limited success.
A comprehensive concept of development-as opposed to economic
growth-would have to consider all these noneconomic amenities as
part of the overall goal of improving the quality of human life. As indi
cated above, concepts of maintaining the capital base of the provision
of these amenities do not apply when focusing directly on the sustain
ability of (the welfare of) human beings.
In lhe absence of consensus on human needs and aspirations, targets
or standards will have to be set by governmental fiat or expertocratic de
cision. At the same time, limits and constraints in meeting needs and as
pirations, posed by nature and by overriding social values (e.g., equity,
tradition, or culture), would also have to be considered in formulating
development programs. I:; Such standard and limit setting would turn
13Minimum standards and maximum limits or thresholds relevant in such analysis can
be categorized as (a) standards of living, (b) natu ral resource capacities and pollution
standards, (c) limits of ecological carrying capacity. (d) equity standards of the disu·ibu·
lion of income <mel wealth and environmental costs and benefits, and (e) other cultural,
political, and sociodemographic standards or t<lrgets (Ba.nelmus, 1994a, p. 72).
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the analysis of the sustainability of development into one of the Jeasibil
il)' of development programs, complying (or not) with an exogenously
set normative framework (Bartelmus, l994a). Monetary valuation is re
placed by social evaluation.
Indicators of Sustainable Development

Measures of standard compliance or violation are difficult to inte
grate or compare, since the pertinent indicators are measured in dif
ferent units and may be intcrcorrelated. Overall indices such as the
Human Development Index (HOI), proposed by the United Nations
Development Program (UNDP, 1991), can therefore be criticized for
applying arbitrary weights in adding or averaging the underlying
indicators.
A compromise is to select key indicators that either reflect a broad
area of analysis (such as the average life expectancy of a population) or
can be aggregated through equivalence factors reflecting their relative
contribution to particular themes (de Haan and Keuning, 1995). Of
course these indicators or indices can still not be fully integrated with
economic indicators in the absence of a common numeraire. Attempts
have been made at least to juxtapose environmental indicators next to
economic ones within an accounting system ; there is a risk, however, of
overloading the system with physical data or, alternatively, under
representing noneconomic phenomena through arbitrary selection of
indicators.14
Probably, a more transparent way of organizing and displaying indi
cators is to develop and present them in a Framework for Indicators of
Sustainable Development (FISD) (Bartelmus, 1994c) . Such a frame
work would facilitate the rapid identification of indicators and their
linkage with interactive processes.�'• ft remains to be seen to what extent
these indicators and indicator systems can supplement or replace inte
grated accounting aggregates and systems. The above stress-response
analysis of integrated accounting is a starting point for linking physical
1'1This seems to be the case

to meet

in several proposals from national accountanL� who attempt

the demand for green accounts by listing em�ronmental and related social indi

cators together with conventi onal accoun ting information. The Dmch NAMEA (de Haan

and Keuning, 1995)
15The

is

a protagonist of these approaches.

proposer! F1SD auemplS to link aspeclS of indicator use, reflected in Agenda 21

1993c), with issues o f data <l\"dilability and production , reflected i n the
Nations ( 1 984) Framework for the Development of Environmem Statistics

(U nited Natious,
United

(FOES). Other, similar frameworks have been proposed mostly by the user communicy
(United Nations,

World Ban k 1995) . One drawback of these pro
more of wish lis1s (of desirable information) than realistic

1995; SCOPE, 1994;

posals is that they seem

to he

,

proposals tor rewrrent data collection at national and

international levels.
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indicators and monetary accounting aggregates since it applies the
same organizational criteria commonly used in indicator frameworks.

Outlook for Implementation of Integrated Accounting
National Programs of Environmental Accounting

UNSD has assisted developing countries in carrying out projects of
SEEA implementation. To date, projects have been or are being con
ducted, with the support of U NEP, UNDP, or the World Bank, in
Colombia, Ghana, Indonesia, Republic of Korea, Mexico, Papua New
Guinea, and the Philippines. Given the novelty of the proposed con
cepts and methods, these projects are experimental. Their purpose has
been to demonstrate the feasibility of integrated accounting and possi
ble uses of their results in integrated planning and policymaking.
A phased implementation has therefore been favored by most devel
oping countries. In the lirst phase, a pilot pr�ject is typically carried out
by a research institute in collaboration with key data users and produc
ers. After assessing the results, the second phase is to institutionalize
integrated accounting through incorporation into official statistical
work. The Korean and Philippine projects are examples of where such
institutionalization is contemplated (by the Bank of Korea) or actuanly
pursued (by the
ational Statistical Coordination Board of the
Philippines).
Most pilot projects were initiated by a national seminar that brought
together policymakers, nongovernmental organizations, researchers,
and data producers. To several cases, these seminars were an innovation
in cross-disciplinary collaboration of national organizations in environ
ment and development. This collaboration was then anchored in a su
pervisory committee that had the task of following closely the progress
in the implementation or integrated accounts and supporting data com
pilation. In line with the pilot character of the projects, no new data col
lection efforts were carried out; rather, existing data were compiled
within the SEEA framework. Missing data were identified for possible es
timations or inclusion in future surveys.
If nothing else, this process identilied significant data gaps and called
attention to major interactions and repercussions among diverse areas
of natural resource management and economic policy. It appears, from
the above-menLioned case studies, that integrated accounts can be com
piled in both physical and monetary terms even in countries with lim
ited statistical capabilities. The argument that basic environment statis
tics programs have to be established first before an integrated

©International Monetary Fund. Not for Redistribution

132 >;r Macroeconomics anct 1he Em·ironmem

counting project can be initiated is thus not confirmed by experience
to date. Another argument for delayed action in this area has been the
need to gain expe1ience first with selected natural resource accounts,
such as forest or water accounts. While such accounting might indeed
provide useful information for t.he management of a particular resource,
it is hardly useful for comprehensive, integrative policies of sustaining
growth and development. Moreover, accounting for selected natural re
sources has typically been conducted outside the national accounts
framework, impairing consistency with national accounts identities and
aggregates, and making it a one-time research effort.
Of course, these tentative conclusions from a few case studies requi�-e
confirmation through further experience with integrated accounting in
developing and industrialized countries. Considering the above
mentioned stimulation of cross-disciplinary cooperation and experi
ence gained in data collection and analysis, the benefits of embarking
on an integrated accounting project seem to outweigh the relatively
modest costs of a pilot project (of about US$ 120,000).
International Cooperation

International seminars on environmental and natural resource ac
counting, conductedjoimly by UNSD with UNDP or U EP, generated
numerous requests for advisory services, training, and financial support
of counu·y projects. This was anticipated by U CED, which requested
UNSD to support, in collaboration with relevant U N agencies, countries
in establishing integrated environmental and economic accounts
(United Nations, 1993c).
However, UNSD's technical cooperation program, which covers a
wide range of applied sl:atistics, could not cope with all these demands.
At the same time, a large variety of national, international, governmen
tal, and nongovernmental institutions used this surge in interest about
green accounting for experimenting with their own particular ap
proaches in different developing counu·ies. Duplication of work, con
fusion about methodologies, and turf fighting were the result.
There is an urgent need for better use of existing mechanisms of co
ordinating international statistical work in environmental accounting.
In environment statistics, several mechanisms are in place. An Inter
Governmental Working Group on the Advancement of Environment
Statistics has met regularly to discuss the development and coordination
of environmental and sustainable development indicators and their
links with environmental accounting. Also, a Task Force on Environ
menL Statistics was created by the Statistical Commission of the United
Nalions to develop an "imegrated work program" in environmental sta-
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tislics, indicators, and accounting. However, the Task Force, at its first
meeting, cautioned that differing mandates of international organiza
tions do not yet permit the full integration of programs.
Perhaps more promising are recent plans advanced b)' UNDP and the
World Bank Lo address specilically the area or environmental account
ing by creating a "global project" of such accounting (UNDP), or by or
ganizing a working group of developing countries that already compile
integrated accounts (World Bank). The laLLer would be similar in na
ture to the "London Group" of national environmental accountants,
which decided to restrict its membership to industrialized countries
only. The aim of both efforts should be lO reach some consensus on
concepts and methods and to coordinate imernalional support of na
tional programs.
The second special conference of the international Association for
Research in Income and Wealth in Tokyo (March 5-8, 1996) will exam
inc to what extent such consensus has already been reached or where
further standardization needs to be developed. Eventually this process
could lead to a revision of the interim United Nations, l993a, proposals
on Integrated Envimnmenta/ and Economic Accounting and the adoption of
internaLional guidelines or recommendations in this area. UNSD, in
collaboration with other internalional organ izations, is prepared to play
its part in this revision.
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National Accounts and the
Environment
Adriaan M. Bloem. and Ethan Weisman

T

he environment is generally accepted as an area of government and
popular concern, and it is of great importance to have information
on the environment properly reflected in statistics. While environmen
tal statistics cover a broad range ol topics ao d issues, this paper con
centrates on economic aspects of environmental statistics. As economic
activities, such as produClion and consumption, impact on the environ
ment and the environment impacts on economic aClivities, it is impor
talll to link information on the environmenl with information on the
economy.
The system of national accounts, one of the most powerful tools for
economic analysis, is an eminent framework for reponing links between
the environment and the economy. The System ofNational Accounts 1 993
( 1993 SNA) argues that this should be developed from the central
framework ( t hrough a system of satellite accounts) rather than chang
ing or replacing the basic system. This paper studies alternative ap
proaches and ouLlines some thoughts for the implementation of envi
ronmental accounting, given the status of the basic data and currently
available methodologies.
Economic and environment-accounting issues concern the depletion
of natural resources as well as the degradation of the environment. The
Note: Adriaan Bloem (Division Chief) and Ethan Weisman (Economist) are in the Real
Sector Division of the I MF Stalistks Departmenl. The opinions expressed in this paper are
1hose of the authors and not ue('essarily those of the IMF. The autht)I'S exprt:�>.\ their grat·
iwde to Paul Cmtcrcll, Michael '..Vard, ru1d the other participants a t the seminar for thc1r
useful comments. Of course, the authors are responsible for any errors Lhat remain in the
p11pcr. Paul Cotterell presented this paper at the seminar.
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two approaches to the development of a system of environmental satel
[ite accounts are a physical and a monetary approach. Both approaches
arc based on physical data on the environment; but in the physical ap
[prOach these data are linked to the national accounts, while in the mon
etary approach they are internalized in an accounting system through
monetization. The basic thrust of the monetary approach is to monetize
11.he depletion of natural resources and environmental degradation and
itO record these as costs. This does not seem viable in the short term,
since valuation and other problems still need to be resolved before this
approach can be successfully implemented. Nevertheless, a case could
lbe made for improving the accounting of natural resource depletion
within the core system. In the short term it would be more promising to
link national accounts data with physical data on the environment
through the accOlmts or in the framework of supply and use tables.
Studies in the Netherlands, for example, demonstrate that environ
mental supply and use tables could be used to estimate levels of pollu
tion associated with various levels of production.
The paper begins by outlining the main approaches to environmen
tal accounting, assessing the relative merits and problems of each ap
proach. The paper then discusses whether green national accounting
should replace the traditional national accounts, or whether green ac
counts should be developed as a supplement to the system. Subse
quently, the paper describes the practical experiences of two countries
that have attempted to incorporate information on the environment in
their national accounts. Based on these assessments, the paper con
cludes wit.h suggestions for possible fut.ure actions and research regard
ing environmental accounting, including possibilities for practical sta
tistical implementation.

Methods and Problems
Environmental Indicators and Statistics

Traditionally, environmental statistics have concentrated on the col
lection of physical data about a wide variety of environmental aspects of
the quality of life, such as information on pollution levels and environ
mental degradation. Physical data on the quality of life also may con
cern the variety and viability of species, often indicated by the number
of survivors of a threatened species. Welfare issues also have been raised
regarding health, life expectancy, and poverty.
On the basis of these data, environmental indicators have been con
structed " . . . to reduce a large quantity of data down to its simplest
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form, retammg essential meaning for the questions that are being
asked of the data" (Ott, 1978). According to Tunstall (1979), environ
mental indicaLOrs can ( 1 ) assess environmental conditions and trends
on a national, regional, and global scale; (2) compare counuies and
regions; (3) forecast and project trends; (4) provide early warning
information; and (5) assess conditions in relation to goals and
targets.
Although statistics on the environme11t have been collected for a long
time (some countries began collecting these statistics in the 1970s) and
have provided valuable insights into environmental problems, in the
view of many people concerned with the progressive deterioration of
the environment, they did not have a sufficient impact on public aware
ness and government policies because these statistics did not sufficiently
demonstrate economic impacts. Answers to this problem have been
sought through the development of sustainable growth indicators and
green (or environmental) national accounts. This paper focuses on the
latter.
Resource Depletion and Environmental Degradation

Analysis of environmental issues is often divided into natural re
source depletion (using up oil, gas, minerals, fish, or forests) and en
vironmental degradation (air, soil, and water pollution) . Although all
economies must confront both sets of issues, depletion of natural re
sources is often seen as a problem primarily for developing countries,
while industrial countries tend to focus more attention on the impacts
of pollution. Adjustments to national accounts for natural resource de
pletion are sometimes referred to as "green" national accounts, while
national accounts adjusted for environmental degradation are some
times referred to as "brown" national accounts. This paper will not
pursue this distinction further, but will refer to both as "green" na
tional accounts. The development of a system of integrated environ
mental and economic accounting will need to take both sets of issues
into account. The approaches described below attempt to begin that
process.
Two Approaches to Environmental Accounting:
Physical and Monetary

A system of green accounts can be developed through a physical
approach or a monetary approach. In the physical approach to green
national accounting, physical data arc linked to the national accounts,
while the basic thrust of the monetary approach is to monetize
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environmental degradation and depletion of natural resources
and record these as costs. AJ1.hough this may seem obvious, it should
be pointed out that both approaches need physical data on the
environment.'
The importance Lhat national accountants attach 1.0 environmental is
sues is illusu·atecl by the fact that the most recent version of the globally
accepted handbook on national accounts, the 1993 SNA,2 includes a
chapter, "Satellite Analysis and Accounts," describing a system of envi
ronmental economic accounts (SEEA) based to a large extent on hlle
graled Environmental and Rconomir Accounting (U
Handbook). The 1993
SNA describes both natural resource accounting, which focuses on
physical aspects or the accounts, and monetary accounting, which iden
tifies expenditures on environmental protection and the u·eatment of
environmental costs. As noted in the 1993 SNA., this description is to be
considered a work in progress.
Physical Approach

The 1993 SNA notes that substantial progress has been achieved in
developing the physical approach to environmental accounts. The cen
tral framework or the national accounts already depicts aspects of envi
ronmental accounting. Nonproduced natural assets, which are under
the effeCLive control or institulional unils and may be expecled to yield
benefits to their owners, are deemed economic assets and therefore are
included within the boundary of the system of nalional accounts. How
ever, the central framework c!oes not include externalilies concerned
with the use or the environment. The core innovations or the approach
taken in the 1993 Sl A chapler that describes environmental account
ing are additions or the "use or non-produced natural assets" and "other
accumulation of non-produced natural assets." These extensions are
needed to account fully for natural resource degradation, depletion,
and transfer of natural assets to economic activities. Although natural
assets that do not fulfill the criteria of ownership and cc·.)nomic benefits
arc excluded from the central framework, they can be included in en
vironmental satellite accounts. Environmental degradation and dep1e
tion can be measured in physical and monetary lerms, but the 1993
SNA admonishes readers to usc extreme caution with the monetary ap-

1"
physical data and accoums need to be established lirst. Monetary data could then
be established as a second s1ep" (United Nations, 1993, paragraph 390).
:!The 1993 SNA has recentl)• been published und(•t· the auspices of the !�IF, the OECD,
the United Nation�. EUROSTAT (the statistical bureau or the European Union), and the
World B11nk.
. • .
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proach, owing to the controversial nature of the valuation of environ
ment costs and capital.
The inclusion of data on the environment, proposed in the 1993 SNA
chapter on environmental accounting, is developed mainly through ma
trices that show the u·aditional national accounts data on production
and consumption in combination with data on the use of natural re
sources. It has been argued that green national accounting should be
extended to include the full sequence of the national accounts in order
to demonstrate all effects of the use of the environment. The U Hand
book recognizes that "the use of environmental functions not only has
impacts on the production and use of goods and services but also affects
the income and accumulation accounts" (United Nations, 1993, para
graph 96), but it does not pursue this idea further.
The 1993 SNA and the UN Handbook mention the possibility of link
ing physical data on the environment to the national accounts through
input-output tables. The UN Handbook refers to the classic article by
Leontief (1970), but this possibility is not developed further in these
manuals. A type of input-output table particularly suited to linking pro
duction and consumption with environmental effects concerns supply
and use tables combin i ng detail on products with detail on producers
(input-output tables usually focus either on products or on producers).
The rows of supply and use tables provide information on the supply of
goods and services through domestic production and imports, and the
use of those products through domestic consumption and exports; this
information can be supplemented with information on the pollution
that the production and use of those goods and services entails.
Likewise, through the columns of these tables that provide, inter alia,
information on the producing industries, pollution can be linked to
indusu·ies.
Supply and use tables are limited in the sense that they focus on pro
duction and consumption, but this approach can be further extended
through the use of social accounting mau·ices that provide a link to
other economic processes, such as the sectoral distribution of income,
saving, and capital formation. Further, through social accounting ma
trices the national accounts can be related to data relevant to welfare,
including data on employment, education, poverty, and health.
This approach could yield estimates concerning levels of pollution
corresponding with expected or projected levels of activity or use, or
vice versa, levels of activity corresponding with predetermined levels of
pollution. Through the use of scaling techniques, such as linear pro
gramming, this approach would also allow the estimation of sustainable
levels of economic activity and concomitant growth rates. Critics of
these methods have mentioned that this type of economic analysis goes
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beyond pure statistics and involves economic modeling.3 However, the
use of these methods to depict the relationships between economic ac
tivities and the environment seems extremely relevant.
Monetary Approach

Historically, efforts to monetize the use of natural resources have
been triggered primarily by the concern that national accounts aggre
gates, such as GDP, which are generally accepted indicators of economic
growth , do not adequately rellec1 the effects of the environment on the
economy. Even though, arguably, certain elements concerning the en
vironment are already included in the national accounts (for example,
costs to abate pollution are included that reflect taxes imposed on pro
duction or consumption causing pollution) , it should be recognized
that the national accounts currently do not include externalities associ
ated with the use of the environment that in the view of many are far
more significant than the environmental elements presently included.
An important aspect of the monetary approach is that it could generate
alternative measures of economic activity, such as "eco GDP" or "green
GDP," that take into account environmental externalities and that could
serve as indicators of sustainable growth.
The basic idea behind the monetary approach is that (presumably neg
ative) externalities connected with the uses of natural resources may in
volve costs Uust like the use of any other scarce resources), and that these
costs should be internalized to facilitate a more balanced view of tl1e econ
omy and of economic development. From tl1is perspective, market prices
are misleading because they do not reflect t.hese externalilies. Therefore,
the fundamental issue facing tl1ose attempting to implement this ap
proach is the search for prices that accurately reflect these externalities.
The methods used 1.0 value these environmental ext.ernalities have in
cluded ( l ) the willingness-to-pay and other shadow prices, and (2) abate
ment., avoidance, defensive, maintenance, and other cost measures. Eslimat
ing shadow prices requires large amounts of data for the consu·uction of
marginal costs and marginal benefit curves. In addition, willingness-to-pay
and other shadow prices have been controversial for conceptual reasons·•

,In the UN Handbook the usc of input-output techniques is contrasted to the SEEA,
which "should avoid data that are the result of modeling" (United Nations, 1993, para
graph 302). However, this does not seem consistent with SEEA's commionent to moneti
zation that, as will be discussed in the next subsection, also implies modeling.
1For instance, it can be debated whether the willingness-to-pay pt;ces that individuals
claim in surveys would be affected if these individuals actually faced 1hese expenditure
decisions in reality.
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and also have turned out to be difficult to estimate. Shadow price estimates
require behavioral assumptions and arc sensitive to the selection of model
ing techniques.
At present, the usc of abatement or maintenance costs is advocated
widely, especially in the context of the assessment of externalities
through levels of pollution or other physical deterioration and envi
ronmental degradation. The underlying philosophy of the valuation
approach through aba1emen1 costs parallels the 1-Iicksian income con
cept, t!1at is, a sustainable use of the environment implies that the qual
ity of the environment should be the same at the end of the account
ing period

as it

was

at

the

beginning.

Under

this approach,

deterioration of the environment should be valued at the cost of pre
venting or redeeming the deterioration. Although this method is con
crete and practicable, as estimations of these costs can be derived from
engineering projects, the required estimates are sensitive to the un
derlying assumptions. Further, these costs do not intrinsically relate to
the quality of the environment and they may not correspond to the
amount of damage incurred (substantial damage may be abated at lit
tle expense, while insignificant damage may require extensive outlays).
Another objection concerns the validity of the growth rates derived
from this method as indicators for sustainable growth. Because engi
neering costs can be expected to dwindle over time as a result of tech
nological developments, corresponding abatement costs also will di
minish. Thus, a deterioration in the environmem can be masked by
diminishing abatement costs.
The inclusion of externalities in the national accounts would change
the emphasis of the national accounts from observed slatistics to eco
nomic modeling. The

1993 SNA uses two kinds of output prices: basic

prices and producer prices. Both are actual transaction prices, which
can be directly observed and recorded

(1993 SNA, paragraph 6.205).

The prices used in the national accounts are mainly observed market
prices irrespective of market structures; however, prices do not appear
in the market for many of the items needed to determine values in a
set of green (or brown) national accounts. It is at this point that pro
ducers of environmental accounts would need to make assumptions
about market structures and competitive behavior. Because externali
ties, such as costs inflicted on other parties without compensation, are
not re!1ected in economic transactions, their inclusion requires as
sumptions about economic behavior that are not based on observed
facts.
The monetary approach to green national accounts is increasingly
recognized as involving the distinction between observed statistical data
and economic modeling. For instance, estimating green

CDP through
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the deduction of abatement costs from u·aditional GDP introduces a de
parture from observed reality and is in fact a model exercise on the
basis of assumed relations between variables. This recognition is impor
tant because observed statistics and model estimates differ with respect
to their reliability.
Although the assumptions of green GDP models have not been
spelled out, one apparent implicit assumption is that the inclusion of
environmental costs would not invoke a reaction from the economic ac
tors. Critics have pointed out that this is not a realistic assumption, since
both producers and consumers are likely to change their behavior if ei
ther bears abatemem costs. This would probably affect production, con
sumption, and other economic processes, such as income disLribmion
and saving.
A much less contested aspect of the inclusion of abatement costs in
the national accounts is the inclusion of the depletion of natural assets
(Levin,

1993). It has been argued for countries with production

processes that are largely dependent on the depletion of subsoil assets,
such as oil, gas, or coal, that the use of these assets has not been well
described previously by the traditional national accounts, which did
not recognize this nonproduced wealth as an economic good. The

1993 SNA recognizes that these nonproduced goods are economic
assets because they can be subject to ownership and provide benefits to
their owners, but does not include the use of these assets in the
description of the production process in the core accounts. At present
national accountants tend to recognize this as a deficiency, and it is
argued that the J 993 SNA should be revised accordingly. However, a
consensus has yet to be reached on whether the depletion of natural
resources should be recorded as a depletion of capital (which would
leave GDP unaffected) or as a use of stocks (which would affect both
gross and net aggregates).' Furthermore, it should be decided how

(1) valuation on
(2) valuation of the
present discounted value of expected net proceeds, and (3) valuation
the depletion should be valued; alternatives include

the basis of acwal market prices of the assets,

on the basis of net prices that reflect actual market prices of the raw
products, exploitation costs, and a rate of return on invested produced
capital.

5Adherents or recording the depletion or natural resources as depreciation of capital
point tO Lhe V'dSt resources that are used over an extensive time period, while proponent;;
of recording depletion as a use of stocks point out Lhat Lhe natural resources are actually
used up while a capital good should, through maintenance, stay intact dtu·ing its lifetime
apart from normal wear (see El Serafy, 1991a).

©International Monetary Fund. Not for Redistribution

144 >fr Macroeconomics and the Envil'onment

Environmental National Accounting:
Supplement or Substitute?
Whether environmental accounting should be seen as a supplement
to the central framework of the national accounts or should replace the
u·aditional national accounts altogether is hotly debated. Since the
physical approach to na tional accounting does not provide monetary
values, this debate primarily concerns Lhe monetary approach LO envi
ronmental accounting. For instance, a brochure circulated ahead of a
conference on environmental accounting, hosted by the European
Union Parliament in Brussels during May 31-June 1, 1995, strongly in
dicated a preference by the organizers to replace the traditional na
tional accounts through a "global adoption of Green Accounting." Al
though many national accountants, to a greater o r lesser degree,
recognize the validity of the environment-based critiques and embrace
the development of green national accounts, they prefer to see this de
velopmenr as a supplement to the core national accounts through the
satellite accounts rather than as a subst itute.
This preference for green acco unt ing as a supplement rather than a
substit we is reflected in t he 1993 SNA and the UN Handbook. The
1993 SNA proposes the development of environmental accounts as a
satellite system linked LO the core national accounts; and the UN Hand
book mentions as its immediate objective "w provide a framework for
implemenring an SNA ( sat el lit e ) system for integrated environmental
. "Neither the 1993 SNA chapter
and economic accoun1ing (SEEA) .
on environmental accounting nor the UN Handbook would provide a
sufficiently comprehensive framework to allow replacement of the tra
ditional national accounLs. As has been mentioned above, both the 1993
SNA chapter on environmental accounting and the UN Handbook re
late to aspects of production and consumption and do not comprise a
full system of accounts, which would include .financial accounts, trans
actions with the rest of the world, and balance sheets.
This preference for a satellite SEEA linked to the traditional national
accounts is caused by problems with green accounting (as noted above)
and also by the nature and use of traditional national accounts. Al
though the national accounts constitute a multipurpose system, it would
be impossible to create a system to respond to all demands concerning
national accounting; answering demands from specific users would frus
trate other users. For instance, the national accounts' focus on observed
data, mainly based on market values or costs, impedes their usc for
analyses of welfare issues, such as disu·ibution of wealth, income, and
labor. Similarly, this focus impedes the inclusion of nonmonetary mar
ket activities, such as unpaid household activities, voluntary services,


.

.
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and externalities. On the contrary, inclusion of these aspects would
hamper many traditional uses of the national accounts, such as eco
nomic forecasting, and the development and monitoring of economic
policies. For example, the inclusion in the national accounts of unpaid
household activities would hamper the use ofGDP as a denominator for
important financial and fiscal indicators, such as measures of liquidity
and the government budget deficit. Since these indicators arc of a
purely monetary nature, they could not be related sensibly to a denom
inatOr including substantive nonmonetary elements.6
For r.hese reasons, it has been argued that although the traditional na
tional accounts may be deficient in some respects, they are too impor
tant w be abolished or replaced. Metaphorically, physicians use body
temperature as an indicator of a patient's health. Even though they
know that this does not provide the whole picture, they do not want to
throw away the thermometer.
This preference f(>r a satellite account approach is recognized on a
political level, as indicated by a

1994 communication from the Com

mission of the European Communities to the Council of the European
Parliament stating that further integration of economic and environ
mental information systems aimed at "greening" national accounts fol
lowing the satellite approach should be intensified.

Practical Experience
The United States and the Netherlands have made significant efforts
to incorporate environmental links to their national accounts.7 Both
countries have taken the recommendations of the

1993 SNA as a point

of departure. They have not altered the central framework of the na
tional accounts, but have developed satellite accounts to show the con
nections between the national economy and the environment.

"Anmhcr problem with inclusion of nonmoneta•·y elements is that they elude mea·
surement (in p<u·t because they are not renccted i n actual prices). CLUTenLI)'· the national
accoums incl ude some nonmonetary dements, such as owner-occupied housin g and food

produninn for own consumption; however, in most countries these dements are not la•·ge
enough to dismrb the use of national accounts data for economic policymaking. On Lhe
other hand. inclusion of elemenL> such as unpaid household labor would change the na
tional accounts aggregates substantiall y. For instance, a 1992 st udy by Kazemier and Exd

for the Netherlands indicated that, if unpaid household labor would be valued at a mini
mum ''"age level, equivalent GOP would be 25 percem h igher than standard GDP.
7Norway also provides some i nteresting lessons. Interested readers may wish to consult
the papers and references contained in this volume.
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United States
ln

1992 the U.S. Bureau of Economic Analysis (BEA), Department of

Commerce, began its work on natural resour<:e satellite accounts and
accelerated this project following President Clinton's

1993 Earth Day

address makjng work on developing a "green GDP" a priority. In May

1994 the BEA released results of their efforts to develop integrated eco
nomic and environmemal satellite accounts, in which mineral resources
were u·eated as productive assets. This work builds on and complements
the SEA's national accounts and is designed to highlight the interaction
of the economy and the environment. The BEA also has formulated
plans to extend this work to £ish stocks and forests; however, budgetary
constraints have prevented further work in this area.
The BEA study covering

1958-91 included oil, gas, coal, metals, and

other minerals. The study applied four alternative valuation methods,
and two of these applied different presenL discount values of

3 percent

and 10 percent, respectively. To illustrate the economic importance of
mineral resources, the SEA's analysis revealed the following. First, that
"proved" mineral reserves added up to

3-7 percent of private capital
1991 value of the stOck of

stock in the national economy. Second, the

proved subsoil mineral resources was approximately equal to two to
four times the mining industry's stock of structures, equipment, and in
ventories. Third, average rates of return in the mining industry were
lower when resource depletion and additions to income and produc
tion were taken into account. For the study period,

1958-91, the indus

try rate of return was only 4-5 percent, in contrast to the roughly 23 per
cent before the impacts on mineral resources were included in the
national accounts. Fourth and perhaps most important, in constant

1987 dollars, additions to mineral resources as productive capital
roughly offset depletions, leading to a negligible impact on net domes
tic product.

The Netherlands
Statistics Netherlands has produced and published a National Ac
counts Mau-ix extended with Environmental Accounts in physical units
(NAMEA) for each year covering

1989-91. The NAMEAs identify, for

each economic activity, an overview of related pollutants, such as car
bon dioxide, CFCs, nitrogen oxide, ammonia, and phosphorus. Subse
quently, these pollutants were grouped according to the environmental
problems with which they were associated. Based on the contributions
of the pollutants to each problem, five summary environmental indica
tors were estimated. Both the environmental indicators and u·aditional
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economic indicators were included in one information system. One of
lhe ad vanrages of lhis satellite system and the available time series is that
(ex-anle and ex-post) forecasting and policy-based models can be de
veloped using this information to estimate green GDP (through scaling
techniques such as linear programming), as well as to estimate social in
dicators. Communication by the Commission of the European Com
munities to the Council of the European Parliament in December

1994

proposed to establish a European System of Economic Environmental
Indices based on work similar to the NAM,EAs.

Conclusions
The statistical coverage of environmental concerns in a national ac
counts framework commands widespread supporl, primarily because
this would further public awareness and benefit the development and
the monitoring of environmental policies. Several approaches, each hav
ing its merits and limitations, have been applied to achieve improved
coverage. Among stat.isticians, and certainly among national accoun
tant'>, it is generally recognized that whatever approach is taken, cover
age of the environment in a national accounts context should be pro
vided through the development of satellite systems linked to the national
account-5, and not through a replacement of the national accounts.
Concerning the relative merits of 1 he physical and monetary ap
proach to national accounting, the debate should continue, and it
seems useful to develop both approaches further. Although statistical
considerations have to play a prominent role in this debate, it is of great
importance also to take a user-oriented perspective. An important ele
ment in this respect is to determine how to further public awareness
and environmental policies in an optimal manner. A single macroeco
nomic indicator such as green GDP may well serve to promote general
awareness concerning the environment, but is less useful for the devel
opment and the monitot·ing of specific environmental policies. To serve
the latter objective, environmental statistics need to be linked to the na
tional accotmts on a detailed level. lL might be useful also to develop a
range of relevant national indicaLOrs.
Both the physical and t.he monetary approach require funher devel
opment. Concerning statistical implementation, whatever approach is
used to link environmental statistics to the national accounts, there is a
primary need for physical data on the environment. All applications of
lhe physical and monetary approaches need these data. The develop
ment of environmental statistics clearly should precede coverage of the
environment in the national accounts. Developing standards in this
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area also is an issue for international coordination, but decisions on the
relevance of various environmental concerns will have to be made at the
national level.
The physical approach is much less fraught with theoretical problems
than the monetary approach. Techniques such as input-output analyses
and linear programming are well developed. This is not to argue that
these techniques are not amenable to further development, but there is
a well-established framework for data presentation and manipulation,
and no valuation of externalities is needed. The main problem facing
the physical approach seems the availability of the basic data t o develop
supply and use tables. Many countries find it difficult to implement
these tables in view of resource constraints and the lack of sufliciently
detailed source data.
To further develop applications of the monetary approach, clearly
more theoretical work has to be done on improving valuation tech
niques; evenwally a global consensus should be sought on this issue to
ensure the international comparability of the national statistics. How
ever, this is not only a matter of developing theoretical concepts, but
also of collecting data and building up experience with the use of these
data in a national accounts framework. Although it is encouraging that

practical experience has already been gained in a number of countries,
these experiences also demonstrate that there still is more work to be
done to achieve reliable results.
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Discussion

Discussant's Comments
Michael Waul
A� befiL� someone who has served longer in the trenches of environ
mental accoullling than almost anyone else, Peter Banelmus, with his
customary eloquence and erudition, discusses in his paper the issues
and problems the approach to integrated environmental and economic
accounting raises from a conceptual and generic perspective. But for
reasons that become apparent in the detailed thread of his argument
to which I will refer later-his finely tempered enthusiasm does no1
quite border on an unrestrained exuherance for a fully integrated and
comprehensive

environmental

accounting

system.

As

nobody's

trencherman, Peter also raises a number of pertinent practical ques
tions concerning the relevance or the primary direction of this
approach.
The paper by Bloem and Weisman, as might be expected from such
a strong policy-oriented instiLUtion as the Fund, is more pragmatic. ll fo
cuses on some of the more inu-actable and systemic measurement con
cerns. Tile authors question implicitly the relevance of environmental
accounting to fiscal and monetary management and overall macroeco
nomics strategy. Understandably, they sec the need to preserve the in
tegrity of GNP within existing SNA concepts, assigning environmental
questions to the realms of a statistical hyperspace inhabited by freely or
biting satellite accounts. The essential difference between "integrated,"
on the one hand, and "national accounts and (separately) the environ
ment," on the other, emerges very clearly.
I approach this subject from both a conceptual and practical point of
view, recognizing in the process thai the protagonists for different posi
tions must tread delicately over a path strewn with instiwtional
eggshells. Were it possible by common agreement to marshall all the re
sources of statistical alchemy and illusionism on this fascinating topic, it
would still be doubtful whether the numerologists could convincing!)'
demonstrate the superior power of statistics over environmental phe
nomena, at least in improving official understanding of how every de
velopment strategy gives rise 10 a different environmental issue.

Note: The discussion"''�� chaired <1nd modt:raLCd b) Mohamed

EI-Erian.
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With comparatively little fanfare, economists have been able to estab
lish themselves as the new, self-appointed global guardians of green liv
ing. As well-trained bloodhounds, with good noses for sniffing out any
thing that smacks of a resource utilization or allocation issue, they have
been able to highjack the environment and redefine popular basic con
cern within the acclaimed paradigm of sustainability. Now, while this
may seem eminently sensible from the standpoint of macroeconomic
policy and the Bretton Woods Institutions, it does tend to narrow down
the scope of the issue from its original broader public perspective. It
may be recalled that public awareness of the environment came first to
general auention through a justifiable genuine concern with a per
ceived decline in the overall quality of life. Worries about global warm
ing, pollution, and environmental degradation, especially as these have
impacted on the survival of natural species and affected human well
being, have been far more to the forefront than sustainability per se.
Bringing environmental concerns into an economic context, never
theless, docs recognize that many present problems encountered by
policymakers find tl1eir roots in a past "hands off' attitude that implic
itly condoned the unbridled pursuit of economic gain. This approach
prevailed despite the fact it could lead visibly to the deterioration of re
sources tl1rough excessive exploitation and tllus result in the eventual
depletion of limited exhaustible and nonrenewable natural resources
previously thought of as being abundantly available and hence free.
Peter Banehnus understandably remains uncomfortable with this para
digmatic shift to sustainability, referring to tlle notion as opaque and
rnurky. He underlines the fact that sustainable development stresses the
importance of economic activities over human beings and the natmal
environment. Consequently, he seriously questions whether the sustain
ability of production is an acceptable proxy fo•· sustainable human well
being. In noting that the capabilities of integrated environmental
economic accounting are currently limited, one has a clearer sense of
his preference for pursuing a stress-response approach to an analysis of
these complex issues that refer to concerns beyond economic perfor
mance and growth. He shows, however, that integrated accounting is ca
pable of capturing direct environment-economy interactions in stress
response terms, facilitating a link-up with broader indicators of
sustainable devclopment.
Once the principle is accepted and the issue is established as an es
sentially economic lacuna, however, the task of the statistician is to de
termine the appropriate analytical structure (and related empirical
framework) to be mapped onto the conceptual or theoretical model.
From the outset it is also necessary to identify the value set for which
that data strucwre is valid. The compilation of a relevant value set in-
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valves the careful selection of the pertinent quantities to be incorpo
rated into the analytical structure and tl1e assignment of applicable
prices by which to weigh their relative significance. 'While there has
been considerable convergence in recent years as lO what quamities
are relevant to an assessment of environmental change, there has been
much less agreement on the choice of prices to apply. The basic
problem, of course, is that the fundamental price structure underlying
the conceptual coherence of the system of national accounts-which
deals predominantly with current value flows-is not the same as iliat
which is relevant to an evaluation of environmental conditions because
the latter auaches overriding significance to the importance of stocks
and fuwre reserves of natural capital. A variety of approaches have
been suggested, such as shadow prices, willingness to pay (effectively
shadow prices), avoidance costs, defensive costs, abatement costs, and
maintenance costs, each of which stresses a somewhat different princi
ple. All valuations, however, are answers to different questions and
each of the above contingent valuations suffers from some sort of
drawback as a measure of environmental cost in maintaining human wel
fare intact.
Traditionally, environmental statistics have focused on the compila
tion of physical data. Investigators have tended to concentrate on the
primacy of resource depletion concerns and have carried out assess
ments of ilie direct and indirect physical impacts of environmental
degradation, perhaps to the exclusion of gaining a fuller understanding
of the underlying factors that influenced such activities in the first
place. The greatest attention therefore has been paid to the use, pre
dominantly in ilie economic production of material goods and services,
of nonproduced natural assets, most of which can be classified as scarce
because they are nonrenewable and hence exhaustible. Using up these
resources has had very clear direct, but sometimes less obvious indirect,
effects on the environment and on the economy. More recently, re
searchers have been examining some of these issues through evalua
tions of the impact of production activity itself on the environment in
respcCL of residual output, polluting effluents, waste generation, and
energy losses. Approximate emissions coefficients and elasticities have
been calculated in relation lO different industrial secLOr outputs. David
Wheeler's work in the World Bank on constructing matrices of pollu
tants, effluents, and emissions associated with different forms of indus
tJial output has been a pioneering effort in this regard. But perhaps the
real question is how to link such emissions and unwelcome subsidiary
output to the nature of ilie technology in usc. Even dirty industrial ac
tivities like coal burning,

as

ilie Swedes have shown, can be turned imo

relatively clean activities.
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There arc in addilion other "uonbcnign" physical environmental im
pacts ar-ising from clevelopmem and production activity such as the con
struction of dams, roads, street lighting, and office blocks, which give
rise not so much to poilulion and ongoing waste disposal problems, but
w other ecological and environmental changes that may impose costs
on society. In this area, as elsewhere, the devil lies in the details, lend
ing added emphasis to the need to pay close attention to sectoral data
and keep track of the microeconomic policy decisions.
The question of how to identify the appropriate physical components
of environmental change, however, is overshadowed by the valuation
problem. Since the pricing issue is \>\�dely debated and well known (al
though the solution remains elusive), I will simply and briefly refer to
some of the major concerns.
Overall Price Structure and SNA

The monetary value of the various components of the SNA is predi
cated on the assumption that the aggregates and their magnitude are the
outcome of the operation of market forces and that individual compo
nent prices reflect relative scarcities in both the product and factor mar

·

kets. But, even in the details of the SNA, most of the flows meastu·ed rep
resent a consolidation of aCLivitics u·ansacted under different price
regimes and market interventions. In the national accounts, the self
selecling common numcraire to integrate quantities is (internal) market
prices. In theory, prices (or average revenues) arc related to a level of
output where marginal revenues are equated with marginal costs. This
represents the poilll at which, if marginal costs arc rising, prices properly
reflect relative scarcities in a fully informed, open, unregulated eco
nomic system. Prices therefore provide reliable and effective signals for
efficient current resource allocation decisions and transactions. Unfor
LUnatcly, when people rely on the efficient operaLion of the invisible
hand in economics they rarely question whether it reflects a strong right
hand wielded by zealots of a new American conservatism or the more
malleable left hand of a revisionist B1itish socialism. Nor indeed do they
notice whether any fingers are missing on account of ill-considered in
terventions by well-meaning public officials intent on donating subsidies
or other !arms of support to their political constituents. Only rarely do
policymakers search deeper and look at the underlying distribution of
wealth, income, and power that helps determine the price structure, or
acknowledge intergencrational factors shaping economic and social pol
icy. Certainly, nco-R.icardians-with a Sraffian perspective of production
in an environmcnLal context-would have some difficulty in agreeing on
the formation of appropriate prices in a nonmechanistic system.

©International Monetary Fund. Not for Redistribution

154 >;;- Macroeconomics and Lhe Environmcnl

Environmental versus Economic-Policy Boundaries

While in principle national economic policies are bounded within
each respective country's political territory, the impact of those policies
and more general environmental effects are frequently felt outside. ln
transcending national boundaries, such factors cause shifts in relative
values (and costs) as well as changes in prices. The example of extensive
logging and consequent deforestation by one country, with its wide
spread ecological implications for neighboring countries, is especially
relevam in this contexl.

Price Levels and Relative Prices

Recent research on international comparisons of output and expen
diture, involving the calculation of overall and sectoral level purchas
ing power parities, demonstrates that clear and significant differences
exist between coumries not only in absolute price levels but also in
their respective structures of relative prices. This makes it difficult to
view various environmemal trade-offs in a more scientific, institution
ally independent, and strucwrally detached conceptual manner. What
is perhaps more irnponant, the variability in prices across countries at
different stages of economic development underlines critical differ
ences in the relative importance auached to the environment by the
rich and the poor. The lower price levels in low-income countries
demonstrate clearly why the poor are prepared to ignore environmen
tal costs and tO take the benefits of economic activity upfront. They
would clearly prefer to draw on their private gains now rather than
hold on for the prospect of some better collective world in the future,
even when firms are forced to internalize their costs according to an
existing price structure.

Sector-Specific Issues

In most countries, and particularly the resource-rich developing
countries, the all-important production activity of resource extraction is
not conducted by industries readily characterized by a large number of
well-informed small firms openly competing with each other. In this
market, the organ izing hand is not only invisible, it is also far from
transparent. Attaching values to the use of resources (or reserves) in
this context, where the dominant firm may also be a key corporate
player in an international market already subject to oligopolistic forces,
may make little sense and not lead to optimal resource allocations,
whatever time dimension is under consideration.
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Internalized Cost
Price structures arc a reflection of power systems as well as power sys
tems in their own right. If current price su·uctures, which do not take
into account future losses and changes in the relative scarcities of avail
able resources, are not somehow adjusted to reflect the true full costs of
present economic activity, the use of those resources will remain subop
timal. A more realistic price structure that can reflect better the time di
mension of productive activity would encompass prices more closely
representing the present discounted now of future income earnings
from resource use, that is, if available resources are used up very rapidly
now, their prices would be much higher in the future, making present
prices appear far too cheap.
For these and other reasons, as well as in the physical environmental
context, it is important not to view the market simply as an excuse for
allowing governments LO abdicate the responsibility accorded to them
by popular mandate. Governments need to be concerned with ensuring
a safe and comfortable fulllre for all citizens, particularly the poor and
weak, who have litlle economic voice. The government needs to inter
vene in the market because it has a clear responsibility to take into ac
count the wider social and colleClive costs (which the government itself
must usually meet out of taxpayers' funds) to try and ensure, for public
benefit, that existing prices reflect all costs of economic production.
These problems of quantification and the basic values attached to the
numbers have led some tO argue that the u ·ansienl quality of human life
and the impermanence of the world dominion cannot be properly cap
tured within all-embracing statistical artifacts that do not inu·insically
possess a common underlying value system. But a tentative path from
craft and magical sleights of hand to more generally accepted and au
thentic environmental economic framework has been carved out by a
few statistical Merlins assisted by pragmatic empiricists and other more
adventurous numerologists (sometimes in admittedly rather free-form
carnivalesque constructions). These models now need w be endorsed
not only by the scientific virtuosi, but also by the policy gurus and
cognoscenti in applied operational use.
For the present, however, the policy practitioners in the international
agencies and at the country level have been unable to reach a firm de
cision on the need for environmental accounting and its analytical use.
There is consequently a need to break the present logjam of method
ological debate. The question of whether governme nts should go for an
environmentally adjusted set of national accounts (as Bartelmus rec
ommends) or live with a satellite system in juxtaposition with the con
ventional national accounts (as Bloem and Weisman suggest) is more of
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a "horses for courses" problem than a "one-zero" accepance/rejection
t
issue. There is even room to settle astride a suitable saddle. Clearly,
many key environmental issues with a large social payoff in low-income
countries can be taken upfront without any strict accounting framework
or huge outlays in cost. These issues include the provision of, and access
LO, safe water, efficient solid waste disposal, and clean sanitation. In 19th
century Europe, irrespective of whether policymakers were humanitar
ians or utilitarians, such environmental requirements were considered
basic rights, fundamental to human needs. Their provisions was part of
the social overhead cost of building a more cohesive and civilized
society.
In terms of action by the international financial institutions, the pre
sent position would argue forcibly for the adoption of an essential prac
tical initiative on the pan or the World Bank to select perhaps as many
as a doze n developing countries where prima facie environmental issues
seem important, and seize on the "big ticket" items of resource deple
tion and ecological deterioration to assess their significance for future
development. This would be in preference to u-ying t o take a more com
prehensive (but still incomplete) view of the environment as has been
attempted in the United States and Norway. But the key is LO strengthen
indivirlual countries' own capacity to carry out such adjustments to their
standard accounts on a regular basis.
For the Fund, ongoing concerns with the impact of su-uctural adjust
ment programs with their emphasis on output growth (and hence more
extensive input use) and the need for sound and sustainable macro
economic policies will remain of overriding interest. But a more holis
tic view of development, guided by environmental accounts, could open
up the possibility of a review of where so-called green taxes could be ap
plied in certain sectors to achieve a more balanced and rational pattern
of progress.

Other Discussion

El-Erian: It is clear from just listening to the two papers that
we should go quickly to the world of second best and try to come up
with some views as how best LO approximate, to use Michael Ward's
words, an appropriate methodology, an appropriate implementation
strategy, and derivation of appropriate policy implications.

Mohamed

Salah EJ Serafy:

I have worked for a long time trying to get economists
to appreciate the fact that the economic aggregates being measured
may not be the right ones. Environmental changes that are actually mar-
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ketable and that have prices should be integrated in the national eco
nomic accounting system. One can draw a comparison between inte
grating the environment in the national accounts and Pigou's approach
to economic welfare. Pigou realized that economic welfare is only part
of human welfare and that economists can deal with only those aspects
that can be measured by money. Hence, the economist's function dif
fers from the environmentalist's function, and 1 would like to particu
larly see an improvement in the way we look at economies that depend
fundamentally on natural resources.
The new SNA and its extension to satellite accounts are perhaps the
proper way to proceed, and as Michael Ward has rightly said, putting a
value on the stock and adding it to national income may not be the best
way of approaching the environmental change. I continue tO believe
that it is idiotic to think that when you discover some oil, you add it to
national income, and then when you have extracted the oil, no change
should take place in the economy. It is well known that the U.S. admin
istration was very sympathetic to having green accounts, but has given
up the initiative because of the controversies they caused.
I do not blame tl1e revised UN national accounting system, which is
essentially a compromise, under which, when new mineral finds are dis
covered , they can be allocated to some mysterious reconciliation ac
count (which is devoid of significance). I believe that we need six
months to a year to discuss the various methodologies, and I am de
lighted that the IMF has brought experts together to start a consu·uctive
discussion.
Knut Alfsen: There are many ways of valuing environmental resources

and natural resources. No system can give all tl1e answers. So, one
should keep in mind the sort of questions one wants to address. The de
velopment of national accounts or of integrated national accounts
should all be demand driven: one must focus on the questions the
politicians and the decision-makers really want to address. From that,
one should be able to fashion the son of tools one needs, the son of
models or other analytical techniques one needs, and it is from these
that one should be able to derive the sort of data one needs. So, the de
termination of statistics and the data is really the very last step in this
process, and one should not start a discussion by focusing on the data.

Ian Johnson:

As to the shadow prices of exhaustible resources, the
methodological hurdles are not so great, and we really could do a much
better job of coming up with economic costs and associating tl1em with
a depletion premium. The problem, I suspect, lies in the political con
sequences of looking at exhaustible resources and asking the autl10ri-
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tics to charge shadow prices reflecting the true economic costs of, say,
water. That is going to be a bigger hurdle than the methodological one.
Mohamed El-Erian: It seems to me that our speakers need to address
four general questions. The first question relates to the value of the se
lective approach that says, "Let's be selective, especially where it mat
ters." Second, should we rely on demand-driven effort for data genera
tion! Third, is the binding constraint methodological or does it have
political implications? Fourth, are the SNA satellite accounts the right
way to approach the issue?

Responses
Peter Bartelmus: Let me start with the first question. The selective ap
proach is selective in the sense that we focus on the most important is
sues in, say, green accounting. I believe it is not a correct approach.
When we at the United ations did our country projects, we had many
surprises. Things that looked irrelevant in physical terms became very
relevant in monetary terms. And even things we suspected were irrele
vant in physical terms became, after some research, relevant. We
should not simply do things because in the first meeting a few experts
said this was important and that was not important. Of course, we have
to be selective in terms of counu·ies, and Michael Ward was correct on
this.
The demand-driven effort would be the ideal approach, but the prob
lem is that the demanders are usually inarticulate. They cannot say what
they really want, especially in relation to a complex subject such as in
tegrated accounting. Furthermore, if we permit people to ask questions,
they will surely come up with very many questions that can become a
clear impediment to standardization. I believe we must aim at
standardization.
As to the satellite approach, except for the extreme green and the ex
treme brown people, I believe there is a consensus that parallel systems
should be developed. Conventional economic accounts serve the
medium- and short-term purposes of measurement of economic per
formance and they do it rather well, so one need not overburden them
with controversial valuation and estimation methods. So, for the time
being, the consensus is to let the two systems, environmentally adjusted
national accounts and conventional national accounts, answer some
what different questions--one long term and the other short term, one
focused on environment-economy integration, and the other on the
whole range of macroeconomic policies.
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To provide Salah El Scrafy the rationale for the reconciliation ac
counts, a number of impacts on the environment and on natural re
sources are not based on economic rationales and economic decisions,
such as effects of natural disasters, natural growth of resources, and re
plenishments in the wilderness. Their discovery is something quite dif
ferent from the creation of these resources. They are not produced.
This is why noneconomic activities that affect natural resources have
been separated from other activities that are part of the economic de
cision-making process. And they are put along with other volume
changes, not reconciliation accounts (that's a new terminology).
Paul Cotterell: We would agree that there is a strong case for selective
approach in terms of the countries as well as the timetable of all the is
sues that one needs tO address. We cannot address everything at once
issues such as resource depletion should be dealt with first-and on a
priority basis. The Fund position on a satellite approach is quite clear
from the paper.
As regards the question of being demand driven. While we all agree
with it, the problem with national accounts is that a variety of users have
a variety of needs, which we cannot meet all at once. This is part of the
reason, and Peter Bartelmus has already said so, that a satellite ap
proach is needed as an adjunct. There are obviously a number of
methodological and practical issues that we do need to work on, but
that should not stop us from progressing as well as we can with the avail
able data and available understandings.
On reconciliation accounts, I find the comment by Salah El Serafy a
little amusing, because if you do not put the new discoveries into rec
onciliation accounts, and you do not put them in income and produc
tion accounts, where d o you put them? Not all reconciliation comes
from the transactions and flows in the core of the accounts. Some
comes from other sources. One of the reasons for not wanting to put
the addition to natural resources inLO income, it seems to me, is that it
is in reconciliation. There may be a better way of doing this in terms of
the satellite accounting for the environment, but I do not quite know
yet what it is, and this issue, I think, needs some further work.
David Reed: It is only appropriate as we move to the closing sessions of
the seminar that we give our attention to how to push ahead in this area.
In the Bloem-Weisman paper there is a reference to a conference that
is being organized by the European Parliament. In fact, it is being or
ganized by World Wildlife Federation, and is cosponsored by the Euro
pean Parliament, European Commission, and the Club of Rome. I
would like to point out that a similar conference will be held in Wash-
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ington at the beginning of October 1995, and its focus will not be on
EUROSTAT/European communit!' per se, but rather on il1Lernational
financial institutions, the Bank, the Fund, and United Nations agencies.
The conference will cover a period of reflection, as Salah El Serafy
has suggested, there will be a selection of J O to 12 countries in a pilot
phase, as Michael Ward has suggested, and there will be application of
various methods included in the SEEA to those pilot countries; an as
sessment, derivation, and conclusions from those experiences; and a
proposal of a more ambitious implementation plan. I am glad to say
that the response from the Bank has been positive and negotiations arc
moving forward. I hope that the response from the Fund will also be
positive.

Further Discussion
Naheed Kirmani: 1 am interested in knowing how Fund economists
going out in the field, having tO do their balance of payments analysis,
and trying to churn out medium-term scenarios, can use the discussion
on green accounting. Forgetting about all the controversies on methods
and statistics, supposing the statisticians gave us a perfectly agreed set of
national accounts, where environment was fully taken into account,
would it really make a fundamental difference in tl1c aggregate advice
that the Fund would give or the components of that advice? For exam
ple, would we, haviug the new set of data, be in a position to advise a
country to appreciate or depreciate its currency? Similarly, would the
advice on the components be any different? Would we be advising t.he
counu·y to expand its budget or follow a conu·aclionary policy? This is
the sort of practical question that would help the economists in the
Fund to realize exactly what the implications of green national accounts
are.
Salah El Serafy: Perhaps I can attempt to answer this question. Given
our state of knowledge, the satellite accounts are the proper place
where we should attempt to make the adjustments, because it hurts to
usc the economic accounts, since the economic accounts arc wrong!
When Peter Bartelmus tells us, that we should be happy with the con
ventional calculations of GDP, I think it is wrong. The GDP is based on
the fundamental concept of value added, and selling assets, as some
countries do, docs not create value. The method is thus wrong, totally,
conceptually, and practically. And then, not only is GDP wrong, the sav
ing is wrong (as David Pearce said earlier), the investment is wrong, the
current account of the balance of payments is wrong, and all these
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clever calculations about the incremental capital-output ratio are
wrong. We cannot get a good measure o f whether a country is growing
or is simply selling its assets. \!\'hen a country is selling its timber, or sell
ing its petroleum and mineral resources and overfishing its stock, to say
that it is growing is wrong.
Kirit Parikh: l might be echoing what others have said. I am still not

clear in my own mind the direction in which we should proceed to de
velop our estimates. f do recall, following the Pigouvian tradition, that
Samuelson, in one of his articles, mentioned that an indicator useful in
a production sense would not be useful in a value sense. So, in terms o f
future development (i.e., where we should be going i n terms of our es
timates? ) , I would like to know what direction we should follow. Arc we
going to attempt to develop value indicators or are we going to develop
production indicators?
Michael Ward: I really have only two comments to make. First, on rec

onciliation accounts, the rationale, of course, is that we simply need a
catch-all, jumbled-up residual, which it is. The degrees of freedom in
the reconciliation accounts in the SNA, o[ both the quantities and the
prices, are so wide that I do not think you can really make head or tail
of them. In theory, you can, but my suspicions are that nobody is going
to calculate them.
On valuation o f assets, t11e separation between asset change and the
price change, I think, is going to be very difficult. In relation to this, and
coming back to the point about shadow prices, what concerns me most
i s that you have a structure of market prices (internal domestic prices),
which in some sense arc not t11e valid prices. If you tllink of prices as the
present value of some future discounted income stream, you have ilO
tl1ink of them in a broader sense t11an t11e purely domestic economy, be
cause environmental issues are much broader than the context of the
specific economy, or at least sorne of tllem are.
On the specific point made about Fund policies, I detect a conscious
and commendable attempt during the last few years to retllink Fund
strategy on fiscal policy and its impact on poverty and it� fiscal policy ad
vice and its impact on environmental concerns. The two are closely
interlinked.
We heard arguments from Gandhi, McMorran, and Hansen t11is
morning that economic growth and economic stability are key to im
proving the environment. These arguments were persuasive because
they also addressed policy failures and Lhe issues of the generation of
material well-being. But my problem is that if your su·ucture of prices re
flect� a given pattern o f purchasing powers in an economy, and growth
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is a reflection of rates of reLUrn on capital and rates of return on labor,
then it does matter very much (in terms of its impact on environmental
issues) where you are getting your economic growth from.

Final Responses
Peter Bartelmus: The point made by Salah El Serafy that natural-capital
consumption needs to be incorporated is incontestable; this is why we
do integrated accounting. O n the other hand, we should not overlook
that the convemional national accounting system has been and contin
ues to be a valuable information system measuring what is actually
going on at the microeconomic and macroeconomic levels. Individual
corporations, in most cases, do not yet account for resource depletion
and for environmental degradation. There are exceptions, of course,
and some corporations do account for natural resources if they own
them, and some corporations have also started accounting for liabilities
from pollution. (To the extent that these result in actual accounting at
the microeconomic level, I suppose macroeconomic accounts would in
deed incorporate these values.) I n the meantime, the system still mea
sures economic u·ansactions and the financial flows behind them, while
avoiding any imputations. I say this as an environmentalist at bean, that
for the short-term measurement of economic performance, conven
tional economic accounts still have a very valuable role to play.
I share concern with everyone who believes that the attempt to in
troduce physical indicators into monetary accounts would overload the
system. Can you imagine the impact of environmental statistical systems
on national accounts, if, for instance, pollution from emissions and in
concentration, contamination, and health indicators were all to be al
located to the different sectors? I do not think we yet have a feasible in
formation system for doing this. The solution of the Netherlands was to
create indkes, and in producing indices that contributed to many po
litical themes they avoided the overload. But they introduced another
arbitrariness, by weighting a number of things together as contributors
to a particular problem, such as global warming.

Paul Cotterell: r

want to reemphasize that we should not be trying to

make the national accounts the catch-all for everything to meet all sorts
of needs and policy requirements, but rather that we should be devel
oping particular systems that answer the particular questions being
asked.
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Session

intended to draw on the experience of industrial and develop
to see what lessons can be learned about the interrelationships be
lween macroeconomics and the environm ent .
3 was

i ng countries

ln 1·elation t.o industrial countries, thefollowing questiollS seem pertinent.
•

Is there any evidence that pursuing environmental goals has hurt

macro

economic stability and growth seriously?
•

to integrate their en
o�jectives and how far are these
replicable in other industrial countries?

'What approaches have industrial countries adopted
vironmental and
approaches

Knut

macroeconomic

Alfsen attempts

to

pol icy

answer these

ence of Nonvay and Perer Clark

questions in his paper on the experi
comments on the paper.

Tn relation to devel&ping countries, thefollowing questions need allSwers.
•

Is there much evidence, based on methodologically sound and

empir ically

based studies, showing that reforms of macroeconomic policies have either
damaged or not damaged the envi1·omnent?
•

and of environmental policy failures in
•

of economic policy failures
developing countries?

How far are environmental damages rhe result

What steps can be taken to facilitate economic and cnvironmcmal

pol icy

reforms in developing countries?
Mohan Munasinghc and Wilfrido Cruz attempt to answer these questions in
their paper. Cielito Habito brings

commen ting on

the

to

bear his expe1·ience in the Phi lippines in

paper.
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Norwegian Experience

Knut H. Alfsen

T

he links between macroeconomic policymaking and the environ
ment are numerous. Some are obvious although sometimes diffi

cult to quantify, others are more elusive. For instance, energy taxes and
subsidies have direct impacts on the amount and type of fuel used, and

hence on air pollution. Agricultural policy has well-known impacts on
soil degradation and water pollution, to mention just a few obvious ex
amples of interrelationships. Less obvious links are perhaps those work
ing through the input-output structure of the economy. Thus, the eco
nomic cost of environmental regulations may sometimes be found to
depend crucially on, for instance, the way wages are formed in the so
ciety. Also, environmental regulation of one set of sectors, for instance,
the manufacturing industry, may shift economic activity to another set,
for example, the service sectors, giving rise to a new set of environmen
tal problems stemming from other sources than those originally con
trolled. Finally, there arc sometimes important links among different
environmental problems, for example, the greenhouse problem and
local air pollution, which make a partial approach to one of the prob
lems extremely cost inefficienL compared with an integrated solution
comprising both types of problems. Thus, important relationships exist
not only between the macroeconomy and the environment, but also
among economic sectors and their associated environmental issues. All
of these will have to be taken into account to some degree in pursuing
an integrated policy approach.

Note: The author thanks Adne Cappelt'n for comments and ideas.
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In discussing the relationship between macroeconomic and environ
mental policymaking in industrial countries, I have chosen to concen
u·ate on Norway's experience in integrating macroeconomic policy and
the environment Nor way is a small and, in a global context, insignifi
cant counu·y. Nevertheless, Norway has, together with a few other in
dustrial counu·ics (Canada, France, and the Netherlands), played a pi
oneering role in Natural Resource Accounting (NRA). Over the years,
this has led to the development of integrated macroeconomic and en
vironmental models in Nor way, now routinely employed not only by the
Ministry of Finance but also other minisu·ies, such as the Ministry ofEn
vironment and even some major nongovernmental organizations
(NGOs). The early stan has allowed us to make a fair number of errors
and to gather some useful experience. The 011tcome to date has been a
rather tight integration of at least a part of the environmental policy
making and macroeconomic policymaking i n Norway. The integrating
activity takes place both with regard to environmental issues, allowing a
discussion of several interdependent environmental problems simulta
neously, with regard to the links between economic and environmental
issues and to the actors participating in the economic and environmen
tal policy debate. I will try to explain how this has come about and some
of its effects on both environmental and economic policymaking. These
experiences are, we feel, relevant to other industrial countries and in
ternational organizations.
Underlying the description of the history and current position in
Norway with regard to the i!1legralion of macroeconomic and envi
ronmental policymaking is the belief that in the majority of indusu·ial
counu·ies there is no lack of data or expertise on environmental and
economic issues. Rather what is often lacking is an awareness of the
relationships between the policies. The challenge is therefore to es
tablish an operational framework facilitating communication between
the prime acLOrs, that is, the Ministry of Finance, the Ministry of Envi
ronment, and various COs. It is the process leading up to this and ils
consequences for policymaking that I want to comment upon in this
paper.

Natural Resource Accounting
ln the early I 970s, concern for the management of natural resources
in Norway was accompanied by political conflict. Decades of intensive
expansion of the hydroelectric power system gradually led to increased
opposition from conservationists seeking to preserve at least some of
the more spectacular waterfalls. Oil and gas were discovered off the
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Norwegian coast and, with rising petroleum prices, this augmented con
cern for proper management of these valuable resources. Some of the
fish stocks were overexploited, threatening the resource base of the
coastal population.1 Agricultural questions, among them the question
of the optimal degree of agricultural self-sufficie ncy, were raised, and
plans for the use of scarce arable land were requested.
These concerns resulted in the initiation of work on natural resource
accounting in Norway some 20 years ago. The aim was to ensure a bet
ter long-term resource management by
•

•
•

•

providing new and better-suited data for monitoring rcsow·ce use
and long-term management
avoiding duplication of effort in data collection and analysis
providing data in a lorm compatible with traditional economic sta
tistics to facilitate integrated analyses of natural resource and eco
nomic issues
developing a standard procedure for presentation of data and
analyses on natural resources and the environment.

History of Natural Resource Accounting
The work on the Norwegian natural resource accounting system, ini
tiated by the Minisu·y of Environment in the early 1970s, has since 1978
been operated and further developed by Statistics Norway (SN). Statis
tics Norway is also responsible for national accounting and develop
ment and operation of some of the economic policy models employed
by the Ministry of Finance. Coordinating the work on the natural re
source accounting with ongoing work on national accounting and eco
nomic models has been useful for a number of reasons.
•

•

Locating the work on natural resource accounting in Statistics
Norway has assured access to statistical expertise and closeness to
primary statistics used in the development of the natural resource
accounts.
In Statistics Norway, the resource accounting framework was natu
rally based on existing economic standards and sector classification
schemes, thus ensuring general consistency in the sectoral classifi
cation of economic and resource related data and statistics. In par
licular, links to lhe UN System of National Accounts (SNA) has

IJmerestingly, the overfishing was largely a consequence of subsidies to shipyards and
the building of larger and more efficient fishing boa1s, a subsidy that 'vas meant to sup·
port the coastal population.
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Figure I . Organizational Set-up in Norway
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natural resource-environmental
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Environmental statistics

made it possible to integrate natural resource variables and rela
tions within existing macroeconomic models developed by the Re
search Department of Statistics Norway and extensively used by, for
instance, the Ministry of Finance.
•

Use of a common set of economic standards and models in the
analysis of resource issues have facilitated the communication be
tween the mi�istries responsible for the management of the econ
omy and the ministries responsible for the management of the nat
ural resources, in particular, between the Ministry of Finance and
the Ministry of Environment (see Figure

1).

In the initial phase of resource accounting, considerable effort was
made to establish resource accounts for a large number of resources.
Among the most important were energy, fish, and land use. In addition,
less detailed accounts were made for minerals, forests, and sand and
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Figure 2. Strucl!lre ofNational Resource Accounts (NRA)
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graveJ.2 The accounts consisted of three subaccounts covering ( 1 ) re
serves,

(2) extraction, transformation, and trade, and (3) domestic end
2). In all parts of the ac

usc, and were kept in physical units (sec Figure

counts emphasis was put on consistency with the classifications and de
finitions of the national accounts. Later, based mainly on the energy ac
count<;, inventories of emissions to air were established.
Thus, many resources were covered in the initial phase. The main
reasons for this were a growing general concern over the scarcity and
mismanagcmen t of these resources, so typical of the early 1970s, and a
belief that one of the greatest stumbling blocks for a rational manage
ment was the lack of adequate and systematically organized data. These
concerns have, however, changed over time.
The two oil price shocks of the 1 970s and the reactions to these
shocks seemed to indicate that there was no immediate danger of de
pletion of nonrenewable resources. It became clear that doomsday
prophecies brought forward by, for instance, the Club of Rome had ig
nored important behavioral changes brought about by increases in re
source prices. Thus, problems with the management of natural re-

tScc Alfscn and oLhcrs, 1987; Statist ics Norway, 1981; Lone, 1987, 1988; and Sa:b0,
1994. for more detailed descriptions of Lhe accounts and Lheir developmem over time.
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sources turned out to be different from those that originally motivated
the establishment of the resource accounts. It also emerged that the
problems of rational management of natural resources were not pri
marily due to lack of data. Rather, political and governmental bodies ap
peared to resist the introduction of new and additional constraints and
considerations in the existing planning and decision-making proce
dures. Finally, the effort necessary to develop and maintain a compre
hensive accounting system was clearly underestimated in the first
period.
Basically, of all the accounts developed, only the energy account was
used actively by the government. The reason for this can be sought in
the tight integration of energy issues achieved in the macroeconomic
modeling tools employed by the government. Already at an early stage
the economic models were extended to include energy as a separate
input factor in production as well as to include at a disaggregated level
the energy-producing sectors. Later, the energy accounts were supple
mented by emission inventories of a number of polluting compounds
and the models modified accordingly. The harmonization of the classi
fication scheme used in the energy accounts, the emission inventories
and the national accounts were crucial in this respect. Thus, of all the
accounts established, only the one applicable for answering questions
about the future was in real demand.
Presently there is a continuing effort to integrate resource and envi
ronmental issues into the existing economic policy procedures in Nor
way. This is seen as a more useful approach than striving to establish par
allel and more or less separate resource and environmental planning
procedures. In addition to covering eneq�,')' demand and emissions into
the atmosphere, the integrated models now also cover generation of
various types of waste. Furthermore, functions linking the state of the
environment with the economic productivity of capital and labor arc
implemented on an experimental basis in the macroeconomic models.
Summarizing, the development of natural resource accounting in
Norway has been from a broad coverage of many resource categories to
a more selective approach with greater emphasis on analysis and inte
gration of resource issues in economic policymaking.

Tradition of Modeling
Basic to this process is the special Norwegian tradition of relying to
a great extent on model-based studies in formulation of economic pol
icy (Figure 3). The Ministry of Finance has a long tradition, going back
to the 1960s, of using large and disaggregated models for policy pur-
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Figure 3. Extended Macroeconomic Modeling
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poses.3 These models were developed, updaLed, and partially operated
by the Research Department in Statistics Norway as an extension of the
work on national accounting. Today the models form the backbone of
the effort of integrating natural resource and environmental issues in
macroeconomic policymaking. As well as the standard economic vari
ables, the models project energy use (electricity based on hydroelectric
or gas power, transpon oil, and fossil fuels for heating purposes) and
the associated emissions into the atmosphere of some nine polluting
compounds. In addition �enerations of various types of waste are cal
culated on the basis of the economic growth paths generated by the
models. Also, an effort is made to incorporate some physicaJ effects,

'for elaborations and details of the economic core models. see Johansen, 1974; Bjcrk·
1983; Offerdal and others. 1987; and Holm0y and others 1994.

holt and others.

,
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like corrosion of materials and lower labor productivity owing to air
pollution and waste generation, in the economic model. This opens up
for an economic valuation of the environmental deterioration within
the model framework (using shadow prices for capital and labor from
the model) .
By integrating the resource and environmental data with economic
models, several aims arc achieved. First, consistency between economic
planning, expected growth in energy use, and the resulting emission to
air is secured in the model-based forecasts. Second, by providing output
tables covering economics, energy, and environmental variables, the
links between these policy areas are brought to the attention of the pol
icymakers. Finally, by making a single modeling tool available to both
the Ministry of Finance and the Ministry of the Environment (among
others), communication among the different branches of the govern
ment is enhanced.
Typically, three types of questions are addressed by the integrated
model.
•

What are the likely future developments with regard to economic
growth, demand for energy, and emissions to the atmosphere? Are
environmental targets compatible with the economic goals?

•

How will a change of policy (e.g., inu·oduction of environmentally
motivated taxes or regulations) affect the projected development
with respect to the economy and the environment?

•

How will future developments in the state of the environmeOL and
availability of energy resource affect economic development?

Presently the model apparatus is utilized on a routine basis not only
by the Ministry of Finance, but also by other ministries, such as the Min
istry of Environment and the Ministry of Industry and Energy.4 Lately
some of the larger Norwegian NGOs have used the model in order to
illustrate the feasibility of alternative and, in their view, more sustain
able policies. Thus the models function like a mediator among several
politically important agents, forcing the environmental aspects of eco
nomic policy to be taken into account by the Ministry of Finance, while
at the same time showing the Ministry of the Environment and the
NGOs some of the economic consequences of pursuing a "greener" pol-

1Some recem examples of their use are reponed by the Green Tax Commission

1992) and the government's Long-Term Pro
1994-97 (Minisu·y of Finance, 1993). Earlier studies include S!MIN (Swdies of In
dustry, Environmem and Energy Toward 2000), (Bye and others. 1989), an analysis of cli
mate policy problems on a national scale (Moum, 1992), and a white paper on structural
adjustment.� of the Norwegian economy (NOU, 1988).
(Norges Offemlige Uu·edningcr (NOU),

gram
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icy. As such, the rlevclopment of integrated models can be said to be a
success in Norway, and it has certainly brought the policy debate
forward.
This multiple use of Lhe models allows all participants in the debate
to learn about the shortcomings of the models, the impact of alterna
tive assumptions regarding exogenous variables, the conclusions of the
models, and the inherent uncertainties always present in forecasting ex
ercises. This has diminished the traditional "owner" of the model (the
Ministry of Finance) of some of the magic often associated with large
numericaJ models and therefore to some extent leveled the playing
field for the participants in the economic and environmental policy
debate.

Modeling the Costs and Benefits of
Environmental Control
Around 1985 Norway signed a number of international u·eaties and
protocols obliging her to stabilize or reduce the emission of several pol
luting compounds. At that time Lhe initial use of the models was to pro
duce emission projections based on official economic scenarios. I t
turned out, and this will b e illustrated later, that the projection showed
that Norway would have difficulty in reaching all the emission targets
(Figure

4). Publication of the projections therefore provided environ

mental groups and the Ministry of Environment with ammunition in
their fight with the Ministry of Finance over resources.
The logical next step was to include environmental control policies of
various kinds in the model simulations. Of course, it then emerged that
a-sometimes substantial-economic cost was associated with the envi
ronmental targets. In some cases, for instance, in seuing a national tar
get for fuwre carbon emission, this lead to a downward revision of ini
tially very ambitious targets. In other cases. for instance, when Lhe NOx
target for Norway was decided, the ambition level was retained despite
clear evidence that it would prove prohibitively expensive to reach.
The question of the economic costs of not improving the state of the
environment was also raised and this has been addressed in a recent,
perhaps more controversial, development of the models. The focus has
been on quantifYing benefits associated with reductions in local poiEu
tion levels of S02, NO,, C02, and particulate matter. The benefits cov
ered are reduction in local environmental damage to forests and lakes,
damage to health, and damage to certain types of materials. In addition,
benefits accruing from reduced traffic congestion, road damage, traffic
accidents, and traffic noise levels arc quantified. This is not the place to
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Figure 4. Emission to Atmosphere Compared

With National Target
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discuss the many methodological issues arising in these types of studies.5
Here, we only briefly mention the issues relating to the benefit estimates
of environmental-comrol policies.
Environmental Benefits
The economic cost of damage to freshwater lakes in orway from de
position of sulphur and nio·ogen i s estimated on the basis of willingness
to-pay surveys carried out in the 1970s. Damage to Norwegian forests
from sulphur deposition has been assessed by an official commission.
Given an estimate of physical damage, the economic loss owing to re
duced timber production is relatively easy to assess. The estimation of
loss in recreational value from damage to forests is roughly assessed in
proportion to recreational loss from damage of freshwater lakes.
Damage owing to corrosion of building materials and machinery has
been estimated on the basis of data of capital exposure to atmospheric
sulphur, lhc cost of maintenance and replacement, and detailed physi-

;For a more deailed
t
discussion of data and assumptions, refer to Alfsen and others,

1992, and Brendemocn and others, 1992.
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cal damage functions (e.g., amount of material corroded under differ
ent atmospheric conditions).
Estimates of health damage owing to air pollution are based on two
official Norwegian reports on health damages induced by air pollution
and their costs in some Norwegian cities. These, in turn, build on in
ternational dose-response studies adjusted to correspond to Norwegian
conditions.
Traffic-Related Benefits

I n the same reports marginal external costs of road traffic mving to
congestion, traffic accidents, damage to roads, and noise are estimated.
The submodel assumed future road traffic w be proponional to the de
mand for transport fuels. Multiplying the marginal cost of the various
damage compo nents by changes in emission into the atmosphere of the
relevant compounds and by the change in demand for transport fuels
yields a rough estimate of some of the direct benefits of environmental
control policy compared with a baseline scenario. It is difficult to mea
sure correctly the economic cost of introducing a control policy, but a
rough indicator is the calculated reduction in GOP.

Examples of Empirical Analyses
In this section we provide several examples of the use of integrated
environment-energy-economy models. The first example is an analysis
of the economic and environmental effects of the inu·oduction of car
bon taxes. The secondary benefit (i.e., secon dary with respect to po
tential climate effects) of a specific carbon tax: is presented in some de
tail, before an overview of secondary benefits and GDP losses in several
studies is offered. The next example shows emission elasticities with re
spect to changes in the price of electricity and fuel oil. The final exam
ple illusu·ates that the indirect costs of an environmental control policy
directed at a specific economic sector may be substantial.
Emission Forecasts and Carbon Tax

Figures 5-7 show historical development and projected values for the
emission of S02, NO,, and C02 in Norway. The projections cover one
reference or baseline alternative and two carbon tax alternatives. In the
Tax-1 alternative the tax in year 2030 is of the order of $800/tons of car
bon (tC) (in 1989 dollars, corresponding to $93/barrel of oil), while
the Tax-2 alternative assumes a much lower tax of $160/tC ($19/barrel
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Figure 5. l�mis�ion l.rol'l5 oJS02
(In thousands of wn� per year)

200 .------,

Fi�ure

6. l�mi��ion I.A'Vt'l� of N02

(In thousands of tons a year)
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Figure 7. !.:mission /,roeL5 of C02
(In lllillinns oftnns per rear)

:iO .------,

of oil). In both cases the taxes arc presumed to be part of an interna
tional agreement imposing similar taxes on all other industrial coun
u-ics and therefore affecting both economic growth in world markets
and the price of important commodities, such as crude oil and natural
gt�s.

An important assumption in the calculation is that t.hc t.radc bal

ance of Norway should be unchanged from the reference alternative.
Norway has national emission targets for all three compounds shown
here. Alt.hou�h specified for different years, the targets arc shown as
horizontal lines in the figures.
From the figure we note that t.hc SO� emissions have declined sub
stantially since the early 1970s, mainly because of vigorous usc of ad
ministrative control measures and the shuuing down of polluting in
dustries. The decision to implement these comrol measures was to
some extent innuenced by an early analysis of expected fmure growth
in S02 emissions carried out by use of an extended macroeconomic
model (Ministry of Finance,

1 972). Future emission growth is expected

1.0 be small, and few problems are envisaged with respect to the fulfill
ment. of t.he nat.ional target. even in the long run. NO, emissions have
grown substant.ially over the years from 1960 to 1990. New control mea
sures, such as cat.alytic cleaning of automobile exhausts, are expect.ed to
curb this growth in t.hc future, but this is not enough to ensure a fulfill-
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Figure 8.

Secondmy Benefits of Carbon Tax in 2030, ComjJOSilion
(In millions of Norwegian honer)

6,000 .------,

ment of the national target even with a high carbon tax. However, a car
bon tax is not likely to be the most efficienl mean of reducing NOx emis
sions. C02 emissions have also grown over 1960-90, although at a de
clining rate over the last ten years or so. However, further expected
growth makes it hard to achieve the national target, even with a high
carbon tax.
It is obvious from the figures that the main problem for Norway in
achieving its air pollution targets is related to the emission of NOx un
less new affordable technology offers, for instance, low-NOx combustion
engines for use in ships and heavy vehicles.

Cost and Benefits of Carbon Taxes
Estimates of (secondary) economic benefits of introducing a carbon
tax have been calculated according to the procedure briefly outlined
previously. They are of course highly uncertain, and for this reason
Monte Carlo simulations are carried out to map the effect of the un
certainty in the marginal cost figures on the final benefit estimate.
Figures 8 and 9 illustrate the composition and probability distribution
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Figure 9.

Secondwy Benefits of Carbon

1 79

Tax in 2030, Probability Dist1i!Jution

(In billions ofl990 Norwegian kroner}
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of the secondary benefit in year 2030 of introducing a carbon tax of ap
proximately $800/tC on all C02 emissions in Norway, assuming that sim
ilar measures are introduced by our most important trading partners.
While the benefit is estimated to be between 1 0 and
Nkr in

20 billion 1990
2030, the calculated reduction in GDP is 34 billion Nkr in the

specific example considered here. Thus, a sizable fraction of the eco
nomic cost of introducing a carbon tax is recouped by the fact that emis
sions of local pollutants, such as S02, NOx, C02. and particulate mauer,
are also reduced. These benefits are in addition to benefits that may ac
crue from a reduction in the greenhouse effect.

Costs and Benefits in Other Studies
The results cited above are from just one of many similar studies car
ried out in Statistics

orway over the years. Table 1 summarizes some of

the results.
The studies referred to in Table 1 are based on different models em
ploying different assumptions regarding how the tax is implemented
(e.g., unilaterally or through an international agreement). Also the
time horizon of the studies varies from 2000 to 2030. The results arc
therefore not strictly comparable.
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Table 1. Environmental Taxes: Benefits versus GDP Losses
Secondary Benefits
Study

Environmental
(USS/tC)

Traffic
(USS/tC)

Total
(USS/tC)

309
74
392
228
255
828
228
365
256
1,630

489
126
698
379
424
1,012
366
578
478
3,056

179

1
2
3

52
306
151
169
184
138
213
222
1,426

4
5
6
7
8
9
10

Loss in

Benefit/

GOP
(US$/tC)

GOP
Ratio

Year

Model

300
0.71
0.88
0.42
0.21
0.37
0.10
0.10
0.06
0.08

2000
2010
2000
2000
2025
2030
2030
2030
2000
2000

MOOAG
MSG-TAX
MSG-TAX
MOOAG
MSG-5
MSG-5
MSG-5
MSG-4
MOOAG
MOOAG

2
177
795
897
1,974
2,757
3,634
5,974
8,219
37,672

Note: tC: ton of carbon.

The estimates of GDP reductions (measured per ton of carbon re
moved) vary widely. This is of course due to varying assumptions made
in the course of the studies related, for instance, to reactions in the
world oil market to an international climate treaty or consequences for
energy-intensive industry based mainly on hydroelectric power in Nor
way. The variability clearly points out the difficulties associated with as
signing a single cost figure to an environmental target.
The assessment of the local benefits associated with reduction in local
pollutants only (neglecting the benefit from reduced road traffic) is in
the range of $50 to
tween

$300, with most of the studies showing benefits be
$150 and $200 when measured per ton of carbon removed. This

is of the same order of magnitude as found by Pearce, 1992, i n a sepa
rate study of secondary benefits from climate policies for the United
Kingdom. Also it is of the same order of magnitude as the carbon tax
calculated to be necessary in order to stabilize global C02 emissions
(see, for instance, Cline, 1992, for a summary of such studies; Burniaux
and others, 1992, provide evidence of the global effects of a C02 tax,
based on OECD's GREEN model).
The variations both in benefit estimates and in the loss of GDP illus
trate that many factors besides the strength of the policy measure (the
tax rate) are involved in determining the final impact of the environ

mental policy. Thus, it is in general impossib]e to assign a single num
ber to the cost of an environmental control policy without specifying in
detail what other assumptions the projections are based on (for exam
ple, impacts on world trade and world market prices of energy, other tax
reforms). Finally, the benefits of mitigated climate change (the primary
benefit) owing to the introduction of a carbon tax of this size is com-
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Figure 10. Emission Elasticities of Various Compounds
(With respect to oil price)
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monly estimated to be an order of magnitude less than the above range
(see Nordhaus, 1 9 9 l a,b; and Cline, 1992). Thus, the inclusion of the
secondary local benefit estimates in the evaluation of climate policies
might be crucial to an evaluation of such policies.

Emission Sensitivity to Energy Prices
Any forecast is contingent on uncertain assumptions. The future
world-market price of crude oil is crucial in this respect, owing to its
close link to emissions into the atmosphere.l1 Figure 10 shows calculated
emission elasticities for several compounds with respect to the oil price.
[n the model-based calculation, effects on foreign trade from changes
in the oil price are also taken into account. Generally, emissions of com
pounds stemming mainly from transportation activities show the great
est sensitivity to changes in the oil price. For further discussion and ref
erences, see Alfsen, J 991,

1992.

f>The situation in Norway is somewhat special since its power supply is 100 percent based
on hydroelectric power.
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Emission Tax on Sulphut·
In a study based on the

MSG-4

model, the effeCLs on economic aCLiv

ity and emissions into the atmosphere of introducing a tax on sulphur
emissions from the manufacturing indusu·ies were calculated (Alfsen,
Hanson, and Lorentsen,

1987).

According to the model, which has em

pirically estimated relations with predominamly energy-capital comple
mentarity, taxation of sulphur emissions reduces long-term economic
growth. Furthermore, the reduction in GDP inferred from the model
calculation was considerably greater than the tax payment from the sec
tors directly affected by the tax. Although substitution possibilities can
be expected to reduce the total impact of the tax on the economic re
sulLs of a sector, the cnert,'}'·capital complementarity leads to less invest
ment when the price of energy increases, thus reducing the long-term
growth of that particular sector. Taxation is obviously a cost-effective
means of lowering emissions from polluting seCLors. Nevertheless, the

indirect allocation costs of the control polic)' should be recognized
from the outset, as these costs may dominate the more easily calculated
direCl costs of the taxed sectors.

Relevance for Other Countries
In summarizing a telllative answer to the question of applicabilit)' or
�orwegian experience to other countries, it is useful to separate the dis
cussion into economic, institutional, and political factors that may have
made the integration of macroeconomic and environmental policies
possible. Beginning with the economic preconditions, we would like to
emphasize the imparlance of natural resources for the Norwegian
economy. Vl'hilc most OECD coumries have gradually reduced their de
pendence on "nature" as basis for their production, Norway has re
tained an economic structure closely l in ked to natural resources, such
as fish, Limber, hydroelectric power, and more recently crude oil and
gas. Norway's wealth is to a larger extent than any other OECD country

(except Iceland) based on how we manage our natural resources.
In terms of political factors, Norway was the first counu·y in the world
to have a separate minisu·y for environment

( 1972). The reasons for this

are partly the economic factorsjust indicated and partly the politic al in

terest in environmental issues in the late

1 960s In
.

particular, national

connicts over the use of the countryside for economic purposes rather
than leisure activities were important from the late 1960s onwards. Po
li t ic al groups, as well as lobbyists, organized themselves and became im
portant in the policy debate. This feature is not of course a specifically
Norwegian phenomenon, but wok place in many countries. Vl'hat
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seems to be a particularly Norwegian factor is the way the politicians re
sponded and that the setup of a separate ministry gave the NGOs a bet
ter target for their activities. It is also worth mentioning the corporatist
tradition in Norwegian society through which political organizations of
nearly all kinds arc supported by government funds. This tradition re
Occts a political auitudc where organized labor, farmers, fishermen, in
dustry, and organizations focusing on particular environmental issues
are seen as a positive pan of the parliamentary system.
Turning finally to the institutional faclOrs, we would like to empha
size the modeling tradition within government and the centralized col
lcCLion of statistics as facLOrs that helped the integration of macroeco
nomic and environmental policy discussion. The responsibility for most
of the relevant data collection as well as modeling work is centralized
within Statistics Norway. The need for beuer and more relevant statis
tics in national resource accounting and the like, both for purely statis
tical purposes and for modeling, could perhaps be met easier within
this institutional framework. It is perhaps also easier to accumulate
knowledge in data collection and modeling when this takes place in in
slitutions that are supposed to have a long life. In many countries (e.g.,
Sweden) model building is a largely academic exercise and models live
only for short periods. In other countries such as the Netherlands (The
Central Planning Bureau) and Canada (Statistics Canada), the devel
opment and operation of models has been a permanent activity for
decades. Establishing operational integrated models is obviously easier
within such stable frameworks.
Although we have managed to establish a useful and operational
model framework for imegrated policy discussions in Norway, this does
not imply that it was an easy task or that the framework has worked per
fectly. Initially, the Ministry of Finance was rather skeptical and hesitant
in taking additional constraints into account in their policy delibera
tions, but public exposure through newspapers and other media of the
inconsistencies between economic and environmental policy targets, to
gether with pressure from the Ministry of Environment, convinced the
Ministry of Finance of the usefulness of employing the integrated
model in their own policy studies. It may also have played a role that the
Ministry of Finance, through environmental taxes, saw the possibility of
extending the taxation base in the society.

As mentioned previously, output from studies based on the integrated
models has sometimes been heeded and sometimes been ignored in
formulating environmental policy targets. Model results have also some
times been used for more than they are worth in selling specific politi
cal positions. A particularly difficult topic here has been the relation be
tween employment and environmental policy. We sometimes find that

©International Monetary Fund. Not for Redistribution

184 >fr

Macroeconomics and the £m•ironment

the policy debate focuses more on how the economy works rather than
on explicit targets for economic or environmental development or on
t
This tends to draw the model builders into
wa)'S LO achieve these argets.
the political arena and may undermine their role as providers of im
partial information.
Overall, however, we feel that the availability of the models to several
poli1ical actors has by and large improved communication and under
standing among the parties. This has come about not least because the
models are useful for delimiting the potential space for political actions.
By highlighting links between economic activities and the environment,
the models ensure that real trade-offs are faced by all parties taking part
in the policy process. The models can, of course, never provide the right
political answer to political question, but by using the same modeling
framework for analyses of both economic and environmental policies.
consistency in behavioral and other key assumptions are secured. Fur
thermore, linking physical resource accounts and environmental statis
tics to economy-wide models provides for better and more comprehen
sive information on the value of natural resources and environmenlal
services than is available through more partial studies. For these rea
sons, we strongly recommend a strategy in which resource and environ
mental issues through their physical characte.-istics are integrated into
already operational economic planning tools. This is in opposition to a
strategy whe.-e new and separate models for resource and environmen
tal analysis arc developed in addition to existing models.
Finally, let me end by menLioning a rather neglected, but potenlially
important, dimension of the many interrelationships between macro
economic development and the environment. Many industrial coun
tries were rebuilt and reformed after World War II. In this process a
number of' su-ong lobbying groups were created, representing various
sectoral interests, such as the agricultural community and industrial
groups. These groups have often retained great political influence on
economic policymaking. While the influence in a sense was necessary
and perhaps useful in the rcconsu-uction of the economies in the wake
of the war, a time eventually comes when the structure of the economy
has changed lO such an extent that these lobbying activities become
counterproductive in economic terms. A typical example is the agricul
tural policies in place in many indusu-ial countries today. The emer
gence of strong environmental interest groups in the last couple of
decades is interesting in this light, since they have the potential of
breaking up the outmoded power structure established over the last 40
years and hence of dismantling at least some of the inefficient power
structures prevailing in today's indusu-ial countries. To some extent the
environmental groups in industrial countries also reduce some of the
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other side.

References
Alli-.en. Knut H.,

19!1 1 ,

"Emironmental Economics Based on General Equilib

rium �loclek The :-\onvcgian Expet·ience," Swi'.\.follrual ofStatbticl and l:'ro

127 (2),

nomir.l, Vol.

. 1!1�12,

---

225�1�.

pp.

"L\e ol \lacroeconomic Models in Analvsis of Environmental

Problc111s in :-\01 wa) ,,nd Con�equence� lor Environmental Statistics," Sta
tiltimljolllllfll nf l'nit!'d ,\'atian\ /�'ronomic CommiHillll for Eumjll', \'ul.

:ll-72.
'
---, 1994, ':"\alllral

Rcsourct· t\ccounting- and Analysis i n 1\orway," Document�

9-1/2 (Oslo: Stmi�tics

--,

9( 1 ) , pp.

:-\or \\'<tv).

A. Ht'l'ndt·nHlen, and S. Glomsn-ld,

1 992,

"Benefits of Climaw Policies:

Pajm

Sonlt' Tentalivc Calculations," DiMIII�ion

No. 69 (Oslo: StaLisLics

�orway).
Alisen, Knut II., T. Bvc. <tnd L. Lorentsen. J 9�7. "i'\atural Resource Accounting
and Analysis: The Norwegian Experience

fi5

Studil'l, '\o.

1 97�-1 986,"

Social and Eronomir

(Oslo: Stathtics \Jorway).

Atl'�en. Knut I I.. D. Han�on, and

1..

LorcnL�en.

1987.

'Tax on SO� Emissiom

From Fuel Combustion: Policy Analysis on a Not·wcgian General Equilib
rium C.rowth :vtodel." unpublished study (Oslo: Statistics Norway).
l�jerkholt, 0., S. L.ong'\'a,
and

Demand

for

0.

Olsen, and S. Str0m, ccb.,

Electricit)

/111111\¢/wllfllllilkt' 1/111/in No.

in

the

Economy,"

Sam

53 (Oslo: Statistics Norway).

Brt·ndcmoen, A., S. GlomsnHI, and M. Aaserud,
makroperspekti1·. " liaf
J/IOrln
Burniaux. J-.\1.. and others,

1!:18�. "Analysis ofSupply

Norwegian

1992,

"Mi\j0kostnadcr i

92/17 (Oslo: Statistics Norway).

1992,

'The Cost or Reducing CO� Emissions: E11-

clcnce from (:JU::E:-\," Economic DeparU11cnt Working Paper�. :-\o.

1 15

(Pari�: OECD).
By<', B., T. Hw, and

1..

19H9. "SI:vtE:-J, Studies of Industry, Environ
2000." f)i,ni.Hion fmfJPr No. 44 (Oslo: Statistics

L.orentsen,

ment and Ell(:q..,"\' fnwards
:-Jorwav).
Clitw, William,

1992,

Tht• f�'mnoJnin 1lj Clolml I \(mning (Washington: I nstitutc for

International Economics).
Holnw)V, L G. :-\ordcn, and B. Str0m,
·\l'lfl'm of 1\quatimt\, ReporL�

94I 19

19�)4.

MSG-5. A ComjJIRtf' Description of tlu•

(Oslo: Statistics Norway) .

.Johansen, L., I \17�. 1\ Multi-Srrtoml Stud) of l:mnomir Growth, second enlarged
edition (Am�terdam: North-Holland).
Lone,

0.. 1 987,

"Economics and Ecolog)' in Natural Resource Managemem,"

unpublished note.

©International Monetary Fund. Not for Redistribution

186 >Jr

Macroeconomics and

the Emironmem

, 1988, "Natural Resource Accounling and Budgeting: A Short History of
and Some Critical Renections on the Norwegian Experience 1975-1987,"
unpublished note.

---

Longva, S., L. LorenL�en, and 0. Olsen, 1985, "The Multi-Sectoral Growth
Model MSC-4. Formal Su·ucture and Empirical Chantcteristics," in PLan
ning, MuLti-SPrloral Growth rmd Production. Essays in Honour ofProfessor Leif]o
hansen, Contribution to Economic Analysis No. 154, ed. by F. R. F0rsund,
M. Hoe!, and S. Longva (Amsterdam: North-Holland).
Mown, K., ed. 1992, "Klima. 0konomi og tiltak (KL0KT),'' (Climate, Economy
J porter 92/3 (Olso: Statistics Norway).
and Control Policies), Raf
.

Nordhaus, W.,

1991a,

"A Sketch of the Economics of the Greenhouse Effect,"
Vol. 8 1 ( 2 ) , pp. 146-50.

Amniran)ifurnalofEwuomirs,
---, 1991 b,

fect,"

"To Slow or not to Slow: The Economics of the Greenhouse Ef
pp. 920-37.

The Economicjoumal, Vol. 1 0 1 (6),

Norges Offentlige Utcdningcr (NOU), 19R8, "Norsk 0konomi i forandring"
(Norwegian Economy in Tt-ansition), NOU 1988:21, Oslo.
, 1992, "Mot en mer kostnadseiTektiv milj0politikk i 1990-iil·ene (To
ward a More Cost-Efficient Environmental Policy in the 1990s), NOU
1992:3, Oslo.

---

Norwegian Ministry of Finance, 1972, "Spesialanalyse 1: Forurensninger" (Spe
cial Analysis No. 1 : Pollution), Annex to the Long-Term Program 1974-77
(Oslo: Ministry of Finance).
,

---

1993,

"Langtidsprogrammet l 994-1997" (Long-Term Program
(Oslo: Ministry of Finance).

I 994-97) , No. 4, 1992-93

Offerdal, Erik, K. Thonstad, and H. Vennemo, 1987, "MSC-4. A Complete De
scription of the System uf Equations," RajJjJortPr 87/14 (Oslo: Statistics Nor
way) .
Pearce, David W.,

"Secondary Benefits of Greenhouse Cas Comrol,"
No. 92-I 2, Cemre for Social and Economic Re
search on the Global Environment, University College, London.
1992,

CSERCE Working Paper

Statislics Norway, 1981, "Ressursregnskaper" (Resource Accounting),
analysn; No. 46 (Oslo: Statistics Norway).
, various years, "Natural resources and the environment,"
Statislics Norway) .

---

Statistiske
Stati.stiske

anal
yser (Oslo:

Sreb0, H. V., 1994, "Natural Resource Accounting. The Norwegian Approach,"
Notater 94/9 (Oslo: Stalistics Norway).

©International Monetary Fund. Not for Redistribution

Discr11sion -(<( 187

Discussion

Discussant's Comments

Peter Clark
Alfsen 's paper provides an excellent discussion of Norway's pioneer
ing role in integrating macroeconomic analysis with environmental pol
icy issues. As an old modeler myself and a current consumer of the re
sults from econometric models,

I find the depth and breadth of the

technical modeling efforts described in the paper truly astonishing.
Equally impressive is the sensible and sensitive way in which the entire
modeling exercise is used as a mechanism for dealing 'With a major eco
nomic and social problem-the degradation of the environment-and
in resolving conflicts over how to deal with this problem.
My more specific comments on the paper will cover

(l)

the lessons of

the Norwegian experience and the extent to which these lessons are
transferable to other countries, and

(2)

specific comments and ques

tions on the results of the modeling exercise reported in the paper.
Other countries can glean many lessons from

the

application of eco

nomic models in Norway to the analysis of environmental issues. First,
a model-based approach provides a common framework for analysis
and a discipline on the debate over the effects of environmental poli
cies.

In particular, such a strucLUred approach contributes to rational

discourse on the costs and benefits of alternative measures to deal with
environmental degradation. This technical analysis gives essential im
formation on the relevant u·acle-offs by providing rough estimates of the
magnitude of the changes in the level and structure of output associ
ated with alternative environmental control policies.
Moreover, in Norway, the process of using model results constitutes
an integrating social and political consensus-building mechanism that
brings together different parts of the government as well as different so
cial, political, and economic groups. The common frame of reference
provides a means for the various constituencies to resolve differences in
views on the approptiate policies to deal with environmental pollution.
Second, the Norwegian experience highlights the importance of in
tegrating resource and environmental issues and analysis directly into
existing macroeconomic policymaking and planning tools. This makes

t\o1e: The discussion was chaired and modera1ed by Margaret Kell)'·
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the environment front and center of macroeconomic analysis. Jf envi
ronmental policies are dealt with in a separaLe exercise, they necessarily
receive less prominence, and there would be a tendency to ignore the
links between macroeconomic and environmental objectives.
Third, the basic positive finding of the extensive macroeconometric
analysis undertaken by the Norwegians is that a major shock lO the sys
tem-roughly a 40-fold increase in a carbon tax-does not necessarily
have m�jor adverse effects on total output. Of course, the estimated ef
fects, reported in the paper, show there will be m�or changes in the
su·ucture of production, as energy-intensive sectors will be more ad
versely affected than others. But the careful attention to modeling the
existing substitution possibilities and the reallocation of resources in a
highly developed country, such as

orway, show that it is quite resilient

in the face of a major government imervenlion to deal with environ
men tal degradation.
Finally, the model shows the need to include estimates of the local
benefits resulting from reduced pollution, that is, those directly affect
ing the Norwegian economy through a reduction in damage to forests
and lakes, health (a point also emphasized by the Pearce and Hamilton
paper), and reduced traffic congestion and accidents. Making estimates
of these benefits is an essential part of the analysis; one must put a value
on the benefits of measures to protect the environment in making a wel
fare judgment, as one needs to compare the loss of measured output
with the gain associated with a cleaner environment. Presumably, there
must be a net welfare gain from measures to enhance the environment
if such measures are to be viewed as economically defensible.
While there is much in the Norwegian experience that other countries
can emulate, three factors discussed at the end of the paper are likely to
limit the transferability of the Norwegian approach. First, Norway is a na
wre-depenclcn t economy, which appears lO imply a greater sensitivity to
the environment than would otherwise be the case. Japan may be a
counter-example to this connection, as its lack of raw materials has made
it sensitive to its dependence on them, and by taking measures to limit
this depenrlence it has become a very energy-efficient economy. Second,
the political tradition in Norway has involved the inclusion of differen L
constituencies, especially

COs, in t h e discussion o f environmental is

sues. They are all part of a political process that generates a consensus.
Finally, there is a long tradition in Norway of using operational models
in policymaking. Counu·ies that are lacking these traditions may find it
difficult to duplicate the successful experience of Norway in integrating
macroeconomic and environmental policymaking.
I would now like to turn to some specific comments and questions on

the results of the modeling exercise reported in the paper. First, in the
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discussion of the historical experience and the projection of emissions,
it is notewonh}' that Figure 5 shows a decline in so2 of over tWO thirds
during 1 970-90. This was accomplished by administrative control over,
and the closing down of, polluting industries. It would be interesting to
know whether this massive reduction had any significant negative
macroeconomic effects. In the discussion of o. emissions, it is noted
in the paper that a carbon LaX is an inefficient means to reduce these
pollutants. The question that naturally arises is what would be a more
efficient tax or set of measures that would reduce these emissions. With
regard to co� emissions, the relevant figure shows little net change
between 1980 and 1990, that is, before the simulation experiment.
However, these emissions are projected to increase dramatically in
the future. vVhat accounts for this pause in the growth of these
emissions?
Turning now to the simulation results themselves, it is extremely use
ful to show the sensitivity of these results to alternative assumptions, as
is done in Table l and Figure 9. The results of these different simula
tion experiments clearly indicate an incredibly wide range of estimates
of the net benefits of environmental taxes. The problem with these re
ported results is thai they are not that comparable because different
models were used and the effects are reported over different time peri
ods. It would have been better to usc one model over the same time pe
riod, for example, to 2030, and then vary the policies and the exoge
nous assumptions. In this way one would get a much better sense of
what accounts for the differences in the results.
In all these results reported by Knut Alfsen, there arc reasons to be
lieve t11at the output losses may in fact have been overestimated. As tech
nology is assumed to be exogenous, there is a clear limit to substitution
possibilities. In particular, the decline in output relative to baseline as a
result of the carbon tax appears fundamentally to be due to capital/
energy complementarity. Thus a tax on energy is a tax on capital, and
therefore the long-run effect of a C02 tax, implies a decline in the
capital-labor ratio and in output per worker. An important question is
whether this result is unavoidable. Are environmental damages neces
sarily related to capital, so t11at a reduction in C02 must entail a reduc
tion in the capital stock relative to baseline? Over a 30- or 40-year pe
riod, it might well be possible for improvements in technology to lead
to a decline in pollution per unit of capi al
t so as to achieve environ
mental targets at the same time that output returns to its long-run value.
It is of course beyond the scope of the paper to endogenize technolog
ical progress, but we do know that energy consumption per unit of out
put can respond strongly to relative prices over the long run, as the cf:
fccts of the two oil price shocks of the 1970s have amply demonstrated.
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It is unfortunate that employment effects are not analyzed in the
paper by Alfsen, who simply states, "a particularly difficult topic here
has been the relationship between employment and environmental pol
icy." First of all, some reduction in the real wage will be needed to
achieve full employment, as well as flexibility in real wages across sectors
of the economy. More generally, a key issue is the need for a labor mar
ket policy that encourages the reallocation oflabor to accommodate the
changes in the structure of production that will result from the carbon
tax. Flexibility and mobility on the part of labor are clearly needed to
minimize the adjustment costs generated by the environmental taxes
being contemplated in 1 orway.
Finally, it is worth pointing out that the calculated macroeconomic ef
fects of a carbon tax obviously depend on at least two key features of the
Norwegian economy: first, power is produced mainly via hydroelectric
ity, which does not generate pollution, and second, Norway is a net oil
exporter. Hydroelectric power puts Norway in a better position in terms
of pollution per unit of output relative to a country such asjapan, which
is dependent mainly on oil for power generation. However, Japan may
for this very reason be able to reduce pollution at the margin more eas
ily than Norway. The second characteristic makes Norway vulnerable to
a decline in the world price of oil that may result from the worldwide
adoption of pollution control policies. Perhaps in further work and pa
pers, the importance of these particular features of the Norwegian
economy could be explored to shed light on the applicability of the re
sults in this paper to other countries.

Other Discussion
Wilfrido Cruz: I have two questions. First, I found the comparison be
tween environmental benefits and income losses interesting. From your
perspective, especially for developing coun u·ies, where would you say
the cushion lies for absorbing conventional income losses? Perhaps in
technological changes? Have there been any simulations of environ
mental policies that you carried out that have been in the nature of out
put-ncuu·al experiments or revenue-neuu·aJ experiments? Second, have
you looked at the incidence of carbon taxes and other green taxes? Do
they always affect capital or labor more?
Salah El Serafy: I was fascinated by Peter Clark's arguments, which
opened up some of the assumptions underlying Knut Alfsen 's presenta
tion. I always think that in richer countries when we think of environ
ment we think of pollution. I wanted very much to know how Norway's
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CGE model dealt with oil and gas, and how natural resources are inte
grated in the macroeconomy.
Peter Bartelmus:

I think the introductory remarks by Knut Alfsen con

tain a message for international organizations, such as the IMF, that
might still be reluctant to embrace environmental concerns in their
economic policy framework. It is his reference to a problem of the in
tegration of environment and economy being due not to the lack of
data, but rather to the lack of communication and awareness. 1 think
that here the experience of industrial countries is similar to that of
many developing countries. Surprisingly, large amounts of data are
available in such countries, but the data are obviously not comparable,
they are disparate; the environmenLal data and economic data do not
relate easily to each other. For this reason I feel that there is an urgent
need to better connect the data, not necessari1y byjust putting them in
a cornmon framework and juxtaposing them, but by connecting them
more intensively in other ways. There are two approaches: the first is to
put monetary values on their costs and benefits and arriving at net ben
efits to evaluate any actions, and t.he other is to ask specific integrated
questions through

analysis and modeling. I think that both approaches

have their raisons d'etre.
I believe that an advantage of i n tegrated data bases like that provided
through green accounting is standardization. And for international or
ganizations, i t seems important to have comparability. So that would be
an argument for green accounting. On the other hand, accounting is,
as

we all know, backward looking; i t docs not answer specific questions

and, being multipurpose in nature, sometimes its purpose is not quite
clear. Hence, the advantage of particular modeling approaches, as are
done in Norway. On the other hand, can we really standardize CGE
models for broader applications?
Ian Johnson: I would like to ask two questions. First, I am glad that the

model developed by Statistics Norway provides an excellent tool for
communication. But like any monopoly, a monopoly of knowledge or
monopoly of modeling can be hazardous. I want to know if there have
been any other alternative models to help broaden the dialogue. For ex
ample, your model is driven by your assumptions about expected en
ergy growth, which assumes a transmission mechanism through energy
in tensity. If you have a pattern of demand, that remains unchanged be
cause of the historical antecedents, you essentially have static emission
intensities and elasticities. This can yield very wrong policy conclusions.
Second, the NGOs are always skeptical about the sustainability of the
level of economic activity. Have you been able to persuade your
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that there is a possibility of maintaining and sustaining the level of eco
nomic activity, by introducing some kind of sensible economic policy
measures of the kind you have described in Norway?

Response
Knut Alfsen: Peter Clark has asked about the decline in SOt, and
whether it had macroeconomic effects. Yes, there have been macroeco
nomic effects. In the mid-l970s, it guided the cleanup of the old indus
u-ies of Norway. As a co11sequence, a number of the most pollming and
least-efficici1L firms were shut down. The interesting pan was that many
of these firms had previously been subsidized with very cheap power. So,
there was also a macroeconomic gain in shutting them down. Similarly,
mining, which was a very good source for sulphur emissions in orway,
was also a loss-making activity. This, too, was kept alive by the govern
ment because it was in a remote and backward area of Norway. Only
when environmental policy of reducing sulphur emissions was adopted.
were we able to close the mining company. Unfortunately, all these sul
phur reductions by industries and mining companies were achieved
through regulations, and there were negotiations with each finn on
how they should rccluce their emissions.
One could ask the question with hindsight: What would have happened
if C02 had been a concern before the sulphur emissions became a con
cern? If we had introduced a sensible carbon policy, or a sensible C02 pol
icy, perhaps some of these sulphur emission regulations would have been
unnecessary. So, there certainly have been costs of attacking a specific
problem and imposing environmental regulations on the industry.
Willi Cruz asked about the output loss effect and whether technolog
ical changes can be expected to reduce the output losses. We are look
ing at this through scnsitivit)' analysis, that is, building in various as
sumptions regarding technological change under various policy
scenarios. Unfortunately, there is very little empirical knowledge of how
technological change will be affected by policy changes. Historically,
there is a complementarity between energ·y and capital in the Norwe
gian economy, with the result that an energy a
t x is in fact a tax on cap
ital and enhances the losses of income. That may change over time.
However, 1 am a little bit reluctant in discussing modeling details too
much, because as everybody knows, these models are unreliable for the
longer term. When we arc making projections 40 years into the future,
we are talking about a completely different world, with different com
modities and different technologies all over the place. What we arc
doing tl1rough our models is simply bringing today's links to the atten-
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tion of the gover nment and the policymakers rather than giving precise
results about how we think the fuwre would look like.
About the incidence of environmenLal taxes and how they affect the
labor is difficull to say, even based on historical data. For that reason it
is difficult to predict their future effects as well. David Reed's earlier
comment that institutional changes arc likely to have a far larger impact
on labor market than all these changes in relative prices (or taxes), is
wonh remembering here.
Willi Cruz also asked about whether we could find revenue-neutral
environmental policies in developing countries. Perhaps I should ex
plain that In Norway, we are also doing work for the World Bank and
other agencies with this kind of concept in the context of de,doping
countries, that is, general equilibrium models incorporating various en
vironmental and nawral resource issues, mining, soil erosion, and de
forestation. Often the data are not good, the behavioral relations are
seldom econometrically estimated, and one has

w make all kinds or as

sumptions. But within this shaky foundation, it is possible to find rev
enue-neutral policies, that enhance or benefit the environment witho1tl
crushing the economies of the developing countries. The study we d icl
on Ghana recenLly had such an orientation: when the subsidy for fertil
izer was reduced in order to reduce soil erosion, it increased the pro
ductivity of the agricultural sector, and the government could tax the
agricultural sector. The end result was an increase in

GDP at the same

time as the reduction in soil erosion. So it is possible to make these
kinds of studies.
Cruz also raised questions about disu-ibutional issues, for example,
the question of whether you hit labor or the capital more through en
vironmental taxes. This will depend on how you usc tlle revenue from a
green tax. Do you transfer it back to the people through a lump-sum
transfer? l s it the labor tax that you reduce? Or is it capital tax that you
reduce? lt is possible to deal with such issues, and we arc clen:loping
these kinds of alternative scenarios. In Norway, which is a relatively ho
mogeneous society, broad-based taxes, like an environmental tax, are
seldom biased against certain classes. In developing countries, however,
the results can be very different.
Salah El Seraty asked how we are modeling oil anrl gas in Norway.
The oil and gas industry in Norway is large, and we arc treating it largely
exogenously. It is very difficult to have sensible economic modeling of
these sectors, as everybody knows. Our models are not optimizing mod
els, so we do not answer the question how we should optimally manage
our oil and gas resources.
I agree with Peter Banelmus that there are arguments in favor or
green accounting, particularly at the international level. The interna-
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tiona! comparability is important, but I think that the greening of na
tional accounts and natural resource accounting have sometimes been
oversold at a national level as a sort of important policy tool. I do not
think that is the case. What is important for the politicians is to get an
swers to the policy questions, and you need the relevant data for an
swering those questions. Those data could be in the form of natural re
source accounting, green accounts, or in other forms.
An important point was raised concerning the monopoly of the Sta
tistics Norway of modeling for the Norwegian Government and
whether that gives excessive political power. In a small country like Nor
way, we could very easily develop into that kind of modeling monopoly.
However, there is a Model Forum in Norway, based in the Ministry of Fi
nance, where all economic instilUtions are present and where they con
tinuously discuss the shortcomings and disadvantages of the available
models. The Ministry of Finance in Norway does have its choice of mod
els, but has chosen so far to base most of its analysis on our models.
Have we been able finally to sell to the NGOs the idea that it is possi
ble for the economy to grov.r and yet be sustainable? I think what we
have managed, at least, is to tell the NGOs that economic activity per se
is not what you should attack-pollution and 'its environmental impact
should be the target. So we have avoided falling in the trap that we
should stop economic growth in order to save the environment. We
have convinced them that there is not necessarily a one-to-one negative
relationship between economic activity and environmental impact. So
the NGOs are more concerned about how we manage the economy
than the growth rate of GDP. I would say that the NGOs in Norway are
willing to accept the proposition that positive growth in GDP can be
sustainable.
Peter Clark: I just wanted to reenforce a point that Knut Alfsen made

regarding the possibility of substituting environmental taxes for other
taxes. I think there is by now considerable evidence that distortions in
troduced by existing taxes on capital and labor can have significant
macroeconomic effects. We havejust done some analysis on this subject,
using a macroeconomic model, and have found that fiscal consolidation
or reducing fiscal deficits, achieved through raising distortionary taxes,
is not necessarily first best and may not even be second best. So, I
believe that when you are raising taxes of one kind, say, emission taxes,
then as a part of the package you might want to consider reducing
distortionary taxes and therefore get a fringe benefit in the form of
positive output resulting from a reduction of tax-related economic
distortions.
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Economy-Wide Policies and the
Environment: Developing Countries
Mohan A1unasinghe and Wilfrido Cruz

D sulted in economic hardship, characterized by severe internal and

uring the 1980s, economic crises in many developing countries re

external imbalances. Stabilization and adjustment reforms were de
signed to address these problems and redirect economies toward
growth and development, but these policies often required the adop
tion of stringent economic and fiscal reform measures. Very broadly,
stabilization measures were implemented to reduce domestic demand
and the pressure on foreign reserves, while structural adjustment poli
cies focused on improving the efficiency of resource allocation and
competitiveness of markets.
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In spit.c of t.he economic gains achievecl t.hrough these reforms, other
problems have persist.ed, especially in natural resource and environ
mental management.. Thus, Lhere is a growing concern that. environ
memal and sustainable development issues have not been sufficiently
int.egratecl into t.he mainstream of economic policymaking. Tradition
ally, conventional economic reform efforts (including structural adjust
ment programs) have been guided by the objectives of efficiency and in
come distribution. These policies arc not directed toward influencing
the quality of the natural environment, but 1.0 the ext.ent that they have
a major impact on relative prices or on incomes, such reforms can ei
ther help or harm the environment.
Ongoing initiatives both within the World Bank and in other devel
opmelll agencies have emphasized project-level environmental issues.
Because of the significance of broad economic policies for the envi
ronment and lhe relative paucity of knowledge regarding the links in
volved, t.his paper focuses on the environment.al i m plications of econ
omy-wide policy reforms-that is, measures undenaken at. the sectoral
or macroeconomic level. Economy-wide policies primarily involve eco
nomic instruments ranging from pricing in key sectors (for example,

energy or water) and broad sectoral taxation or subsidy programs (for
example, agricultural production subsidies, industrial investment in
centives) to macroeconomic policies and su·ategies (exchange rate. in
terest rate, wage policies, trade liberalization, privatization, and so
fonh). Economy-wide policies are oft.en packaged wit.hin programs of
structural

acljustmcn t

or

sectoral

reform

aimed

at

promoting

economic stability, efficiency and growth, and ultimat.ely human
welfare.
In t.his paper, we will address Lhree related questions.

• Wl1at are the implications of economy-wide policy reforms on the
environmental concerns of developing counU"ies?

• How do existing policy distortions or market imperfections under
mine environmental objectives and subsequently affect prospects
for improving economic performance?
•

What role can environmentally oriented policies potentially play in
conjunction with programs of economy-wide policy reforms?

Allhough the emphasis of the discussion is on economic policies.
ot.her noneconomic measures required t.o achieve environmental and
sust.ainable development objectives are also relevant, such a� social, in
stitutional, and legal actions (see Box

1 ). Thus, while the focus of this

paper is on economic-environmenLal links, it also includes a discussion
of associated social issues like poverty, income dist.ribution, and prop
ert.y rights. However, because of t.he complexit.y of the subject., other key
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social objectives, such as popular participation, empowerment, and the
rights of indigenous peoples, fall outside the scope of this paper.

Case Studies
Based on a comprehensive review of recently completed World Bank
case studies as well as outside research, this paper uses examples that re
nect a wide range of country conditions and environmental problems.
The findings are grouped according to the ways in which economy-wide
policies tend to interact with the environment.
•

First, many economic reforms initiated to promote more efficient
resource allocation and usc arc also environmentaJly beneficial,
but residual imperfections often give rise to environmental harm.

•

Second, stabilization measures meant to restore macroeconomic
stability arc necessary for sustainable development, but short-term
conu·actionary aspects of these programs also may harm the envi
ronment.

•

Finally, economy-wide policies have longer term implications for
economic growth and income distribution that may also lead to en
vironmental changes.

These broad findings are illustrated below with the help of World
Bank country studies and othe1· swdies.

Efficiency-Oriented Reforms
Consolidating Environmental Gains

Economic liberalization programs that address price-related distor
tions (geuing prices right) can contribute to both economic and envi
ronmental goals by promoting efficiency and reducing waste.
In many developing countries, misplaced efforts to promote specific
regional or sectoral growth and general economic development have
created complex webs of commodity, sectoral, and macroeconomic price
distortions, resulting in economic inefficiency and stagnation. Often
these economic distortions also lead to unanticipated changes in pro
duction and input-use that promote resource overexploitation or pollu
tion. Such economic distOrtions may arise from a macroeconomic policy
(such as the overvaluation of the local currency) or from

a

sectoral pol

icy with economy-wide implications (such as subsidized energy prices).
In either case, economy-wide policies that correct such price-related
distortions will also result in environmental gains. Among the broadest
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Box l. Approaches to Sustainable Development

Current approaches to the concept of sustainable development draw
on the experience of several decades of development efforts. Historically,
the development of the industrialized world focused on production. Not
surprisingly, therefore, the model followed by the developing nations in
the 1950s and the 1960s was dominated by output and growth, based
mainly on the concept of economic efficiency. By the early 1970s the
large and growing numbers of poor in the developing world and the lack
of �trickle-down" benefits to them led to greater efforts to improve in
come distribution. The development paradigm shifted towards equitable
growth, where social (distributional) objectives, especially poverty allevi
ation, were recognized as distinct from, and as important as, economic
efficiency.
Protection of the environment has now become the third major objec
tive of development. By the early 1980s, a large body of evidence had ac
cumulated that environmental degradation was a major barrier to devel
opmenL The concept of sustainable development has, therefore, evolved
to encompass three major points of view: economic, social, and environ
mental (see the figure in Munasinghe, 1993a).
The economic approach to sustainability is based on the Hicks-Lindahl
concept of the maximum now of income that could be generated while at
least maintaining the stock of assets (or capital) that yield these benefits.
There is an underlying concept of optimality and economic efficiency ap
plied to the use of scarce resources. Problems of interpretation arise in
identifying the kinds of capital to be maintained (for example, manufac
tured, natural, and human capital) and their substitutability, as well as in
valuing these assets, particularly ecological resources. The issues of uncer-

are macroeconomic remedies to correct Lhe foreign exchange rate and
taxes that diston trade. More sector-specific reforms seek to shift rela
tive prices, for example, by setting efficient prices for energy or water
(which have pervasive effects) or removing taxes or subsidies on com
modities or factors of production.
The environmental benefits of macroeconomic reforms were ob
served in Zimbabwe (Muir-Leresche, Bojo, and Cunliffe, 1994). From
an environmental perspective, wildlife-based economic activities (in
cluding ecotourism, safaris, hunting, and specialized meat and hide
product.ion) are beuer suited to that country's semiarid climate and
poor soils than cattle ranching, which competes for the same limited
land resources. The former also constitute some of the fastest growing
sectors-wildlife-based tourism alone grew at the rate of 13 percent in

1991, accounting for

5 percent of the

GDP. Despite its economic and
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tainty, irreversibility, and catastrophic collapse pose additional difficulties
(Pearce and Turner, 1990).
The social concept of sustainability is people oriented, and seeks to
maintain the stability of social and cultural systems, including the reduc
tion of destructive conflicts. Equity is an important aspect of this ap
proach. Preservation of social diversity and cultural capital are desirable.
Modern society would need tO encourage and incorporate pluralism and
grass-roots participation into a more effective decision-making framework
for socially sustainable development.
The environmental view of sustainable development focuses on the sta
bility of biological and physical systems. or particular importance is the vi
ability of subsystem s critical to the global stability of the overall ecosystem.
The emphasis is on preserving the resilience and dynamic ability of such
systems tO adapt to change, rather than conservation of some ideal static
state. Natural resource degradation, pollution, and loss of biodiversity re
duce system resilienee.
Reconciling these various concepts and operationalizing them as a
means to achieve sustainable development is a formidable task, since all
three elements of sustainable development must b e given balanced con

sideration. The interfaces among the three approaches are also important.
Thus, the economic and social clements interact to give rise to issues such
as intragenerational equity (income distribution) and targeted relief for
the poor. The economic-environmental interface has yielded new ideas on
valuation and internalization of environmental impacts. Finally, the social
environmental linkage has led to renewed interest in areas like intergen
erational equity (rights of future generations) and popular participation.

environmental advantages, sectoral land policies have generally dis
couraged wildlife activities since these are perceived as "underutilizing"
land. Livestock marketing and price policies have traditionally subsi
dized cattle ranching.
More important, for many years, the government's foreign exchange
and trade policies indirectly penalized the wildlife sector. The Zimbab
wean dollar was overvalued by 50 to 80 percent during 1981-90. This
meant that export-oriented sectors were implicitly taXed, among them
wildlife and nature tout·ism. Foreign exchange earnings were diverted
to other sectors, depressing incomes and investment in wildlife. In the
early 1990s, the government introduced an adjustment package, in
cluding measures aimed at boosting the level of exports. The currency
was devalued by 25 percent and more liberal access to foreign exchange
was allowed. These moves were beneficial on both economic and eco-
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logical grounds. Although the economy still has a long way to go, ex
ports have improved. At the same time, the wildlife sector had become
more profitable, leading to an expansion of land allocated to wildlife,
which is also environnwntally more desirable.
The environmental implications of sectoral reforms in energy pricing
were studied in Sri Lanka and in rangeland management in Tnnisia.
The Sri Lanka study demonstrates that energy sector reforms can con
tribute to both economic and environmental goals (Meier and others,
forthcoming). As in most developing countries, electricity prices in Sri
Lanka ha\'c been well below the incremental cost of future supplies.
Many studies show that eliminating power subsidies by raising tariffs
closer

10

tlw long-run marginal cost of power generation, will encour

age more efficicn L use of clectricit).
In projecting fuwrc electricity requirements, the study found that the
economic benefits of selling electricity prices to reflect long-run mar
ginal cost is supplemented by an unambiguously favorable impact on
the environment (including local air quality, less biodiversity loss, and
fewer greenhouse gas emissions). Jn addition, pricing reforms were
found to have bellcr economic and environmental impacts than purely
technical approaches LO ckmand·siclc management, such as promoting
the usc of energy-saYing fluorescent lighL".
The negative effects of underpricing resources in the agricultural sec
tor is illustrated in the Tunisia study. The government's concern with
ensuring sufficient supplY and affordabilit� of li,·eswck products in
Tunisia has resulted in a web of pricing and subsid) interventions. A \'a
riety of subsictics has imensificcl Ji,·estock proclunion in certain parts of
Tunisia, while in other regions it has encouraged herd maintenance at
levels beyond rangelands' carrying capacit)'· Panicularl)' during dry
years, subsidized feed imports have substiLUtcd for natuntl pasture and
have averted herd contraction. This failure of herds to respond to di
minished feed availability in natural pastures has contributed to signill
cant rangeland degradation primarily in the central and southern re
gions of the country. ReYcrsing such environmemal damage will require
policy reforms relating especially to subsidies to the li"estock sector
(ParLow and Mink, forthcoming).
A recel1l World Bank study suggests that trade policies that encourage
greater openness in Latin America have tended to be associated with
better environment, primarily owing to environmentally benign charac
teristics of modern technologies.' The natnre of Lhe environmenLal im
pact of acljustment reforms (such as the exchange rate changes and

'Birdsall aucl WIIC'l'it·•.

IY92.
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trade liberalization examples above) has been questioned for some
time. The broader issues raised by links between trade and environment
arc summarized in the Annex.
In Zambia, foreign exchange reforms have had a positive impact o n
wildlife populations, particularly of large mammals-by reducing the
incentives for illegal trophy hunting to obtain scarce foreign currency
(Mupimpila and others,

1994). In Tanzan ia, a case swdy of structural

adjustment policies and the impact on the environment suggests th<ll
exchange-rate acUustment could provide greater incentives to protect
national

parks,

game

( Bagachwa and others,

reserves,

and

nawre

conservation

areas

1994). In Vieu1am, a computable general equi

librium (CCE) model simulation of forest-policy reforms indicates a sig
nificant increase in forest area and the creation of 24,000 new jobs, as
well as benefits from avoiding land degradation and loss of property
and lives owing to Oooding (DSJ and I-UID,

1994).

Avoiding Environmental Harm
While liberalizing policies typically help both the economy and the
environment, other unaddressed policy, market, and institutional im
pedcctions may cause environmental harm unless they are addressed
through specific additional measures that complement the broader re
form programs.
Reform is typically unclcnaken i n stages, with the initial acUustment
package aimed at the most important macroeconomic issues. Existing
distortions that policymakers intend to address later in the adjustment
process or other constraints that have been overlooked may cause envi
ronmental harm. Paralleling the way in which the social consequences
of acUusunent should be handled, such potential adverse environmen
tal consequences owing to remaining inefficiencies or inequities in the
economic system may therefore require additional measures to com
plement the original reform program.
In Morocco, low water charges constitute a prevailing policy distortion
that have artificially promoted production of water intensive crops, such
as sugarcane. Thus, rural irrigation water accounts for 92 percent of the
country's marketed water usc, while charges cover less than

10 percent

of the long-run marginal cost of irrigation (Goldin and David-Host,

1993). Going beyond the u·aditional sectoral remedy of proposing an in
crease in water tariffs, the study employed a computable general equi
librium (CGE) model to link sectoral policy reforms with the macroeco
nomic adjustment program, focusing on trade liberalization.
In the CGE simulation, removal of nominal u·adc tariffs led to a sma·n
rise ill real GOP. Household incomes and consumption grew as impon
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barriers were reduced, exports became more compeuuve, domestic
purchasing power rose, and resources were allocated more efficiently
across the economy. However, environmental implications were nega
tive, as domestic water use increased substantially owing to the expan
sionary effects of liberalization. To remedy the environmental harm,
water-price increases need to be combined with trade liberalization, so
that the beneficial expansionary economic effects of the latter may be
largely retained, but now with substantial reductions in water use as
well.
Aside from existing policy distortions, the absence of price signals for
environmental services can undermine the contribution of efficiency
and growth-promoting reforms. The specific role of market jailu1·e in in
fluencing the environmental implications of economic reforms is illus
trated in the case of liberalization policies and industrial promotion in
Indonesia (Wheeler and Martin, forthcoming). In this case, adjustment
reforms successful in the tradi tiona! sense of stimulating industrial
growth may cause pollution because of market failure-no price signals
prevent excessive buildup of pollution.
The study identifies growth patterns that can help control pollution.
In terms of emissions per unit of output, or pollution intensity, the
study found that processing industries (for example, food products,
pulp, and paper) tend to be dirtier than assembly industries (gar
ments, furniture). Liberalization in the 1980s promoted a surge in as
sembly industries, thereby reversing the 1970s pattern of more rapid
growth in dirty processing sectors. Projections indicate that the share
of basic processing industries in total industrial output will fall from 72
percent in 1993 to about 60 percent by 2020. In addition, industry ex
panded rapidly outside densely populated Java, reducing the health
impact of industrial concentration. However, indusu·ial output growth
has been so rapid that general pollution levels have nevertheless in
creased. Thus, while decreases in pollution intensity and industrial de
centralization have helped to limit pollution, formal regulations will
also need strengthening to avoid health and environmental damage in
the future.
The nature of macroeconomic effects on the environment is also con
tingent upon prevailing regulations or institutions governing resource
use. Thus, institutional constraints that are pervasive may undermine the
potential contribution of policy reforms. For example, the eventual im
pact of economy-wide reforms (such as those affecting imernational
and domestic terms of trade) on the incentives facing farm households
will be influenced by intervening institutional facwrs, especially those
affecting access and use rights over agricultural resources, such as land
and water.
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The role of institutional consu·aints in macroeconomic reform pro
grams is examined in the Ghana case study (Lopez, forthcoming). In
this example, trade liberalization, by reducing the taxal.ion of agricul
wral exports, encourages production, while efforts to reduce the gov
ernment wage bill tend

w increase Lhc pool of unemployed. Thus, ad

justmem helps to stimulate production of export crops and combines
with rapid population growth and lack of employment outside the rural
sector to increase pressure on land resources, encroachment onto mar
ginal lands, and soil erosion. This effect on resource use is in fluenced
by the allocation of property rights. Whether in relation to the security
of land tenure of peasant farmers or to the right to extract timber by
logging companies, uncertainty normally results in environmental
degradation. In Ghana, as in many regions of Africa, agriculwral lands
arc governed by traditional land-use institutions, and farms are com
munally owned by the village or tribe. These common property regimes
may have allowed sustainable use of agricultural lands, when the popu
lation was much smaller and sufficient fallow periods could allow land
to regain its fertility. However, such traditional arrangements have been
overwhelmed by economy-wide forces, resulting in reduced fallowing,
loss of soil fertility, and environmental decline.
Another common institmional problem relates not to the rules and
regulations themselves, but rather to the government ' s capacity ro es
tablish and enforce such rules. Regulating large numbers of potentially
environmentally degrading activities is especially difficult, even for in
dustrial country governmems. Substantial reductions in institutional
monitoring may be achieved with the use of indirect measures or
modified pricing-regulation approaches. This is illustrated in Mexico
by the Mexico City air pollution study, which shows that while, in prin
ciple, pollution taxes are the most desirable means of achieving reduc
tions i n pollutants, in practice, administ rative feasibility demands that
less-refined instruments, such as taxes on consumption of fuels, may
have to be used (Eskeland and Ten-Kate, fonhcoming). While recourse
to blunt instntments will help, the magniwde of the institutional ca
pacity-building challenge nevertheless remains clear. Building the rel
evant institutional capacity in developing coumries should therefore
be underscored, and appropriate resources should be made available
early in the adjustment process to assist country governments in this
task.
A study of energy prices in Poland concludes that energy in tensity
and excessive pollution are due not only to the undervaluation of coal
in the centralized price system, but, more important, to instiLUtional
problems rooted in state ownership that encourage output maximiza
tion rather than cost mini mization (Bates and others.

1 9 9 4 ) . This
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means that price responsiveness is blunted, since financial losses are
simply absorbed by the public budget or passed on to consumers in the
form of higher output prices. Thus, energy restructuring efforts have
recognized the need to create a new institutional and legal framework
that will facilitate competition and greater private participation. Cou
pled with aggressive energy pricing reforms, this strategy appears to be
making some headway.
The need for complementary envimmnental r
· eforms is illustrated also in
the case of forestry in Tanzania, where specific reforms in forest sector
pricing and regulation are needed to ensure that the incentives from
currency devaluation and trade liberalization do not lead to increased
timber exports and unsustainable forest exploitation (Bagachwa and
others, l 994). Similarly, in jamaica, an ongoing study shows how foreign
exchange reforms have increased the revenue generated by tourism
(Alleyne and others, 1994). However, the increasing pressure of associ
ated economic activity has caused considerable degradation of natural
habitats and increased urban pollution-thus calling for complemen
tary environmental protection measures.
Macroeconomic Stabilization Measures
Consolidating Environmental Gains

Measures aimed at restoring macroeconomic stability will generally
yield environmental benefits since instability undermines sustainable
resource use.
The relationship between environmental issues and policy reforms is
fairly straightforward at a general level. Macroeconomic instability is
not only disastrous for the economy, but also frequently deu·imental to
the environment. For example, high interest rates associated with eco
nomic crises can severely undermine incentives for sustainable man
agement of resources, as producers seek to maximize current yields at
the expense of future output.
Thus, to the extent that policy reforms can help restore macro
economic stability, their impact will be unambiguously beneficial
for long-term natural resource management and environmental con
cerns. This link is illusu·ated in a Costa Rica case study, which used a
macroeconomic model incorporating timber harvesting activities LO
examine the deforestation implications of various macroeconomic
factors (Persson and Munasinghe, 1995). Simulation results demon
strate that lower in terest rates associated with a stable economy
allow the logging sector LO anticipate correctly benefits from future re
turns to forestry, thereby leading to a decline in current logging acdv-
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ities.2 ln Brazil, a recent Bank study found that if interest rates are very
high, fanners would choose farming practices that have initially high
returns but lead Lo significant subsequent declines in productivity
(Schneider, May

1994). Thus.

lo the extent that adjustment policies

can help restore macroeconomic stability, their impact will be unam
biguously beneficial lor long-term natural resource management and
environmental concerns.
The issue or high debt levels (often associated \\�th sustained periods
of government budget deficits and macroeconomic instability) and its
implications for environmental degradation were also raised some time
ago. However, Lhe a,·ailable evidence indicates that the linkage is nei
ther clear cut nor significant, as summarized in Box

2.

Avoiding Environmental Harm

While restoring economic stability is needed for sustainable develop
ment, specific measures to promote stabilization may have an unfore
seen adverse impact on the environment, and compensating environ
men tal measures will be needed.
To the extent that economy-wide policy reforms promote new ceo
nomic opportunities and employ111ent, in the long term they will clearly
alleviate poverty and reduce unsustainable exploitation or fragile re
sources by the unemployed. However, in the transition period, when !Is
cal austerity is required lo arrest deteriorating economic conditions,
short-term disu·ibutional problems ma)' arise, linked to the recessionary
aspectS of reforms.
Apprehension over the short-term environmental impact of acljust
ment-related reforms parallels concerns regarding the social impacts of
acljustment. With austerity measures, it was feared that the poor, who
would be most vulnerable to t.hc effects of macroeconomic contraction,
would also be adversely affected as social sen·ices were cut. Indirectly,
short-term negative effectS on poverty may have environmental impli
cations (see Box

3). However, the main source of concern regarding en

\�ronmental impacts was that government budgetary restrictions might
disproportionately affect environmental protection programs.
In a study by ECLAC.

1989, it was concluded that adjustment policies
1980s led to cutbacks in current

pursued in Latin America during the

'lThc effect of inadequate tenurial scrurit) over 1hc resource (and fuwrc bcnclits from
it) pt�rallcl the resuhs for high discount r;nes. fhis corresponds to the well-kn0\\'11 result
in renewable resourn· exploilation models lhllt the efTens on economic behll\'iot of opt:n
access resource condiuons arc fonltall) t·quiv<tle;:nt to 1hosc of having secure propert)
rights with iulinitclv high discount nncs.
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Box 2. Debt and the Environment

One of the early antecedenlS of the concern about the relationship
between economy-wide policies and the environment was the debt
and degradation link noted by the Brundtland Report, 1987: debt that
cannot be amortized for
ces mw material-dpendent
e
countries in Africa to deplete
their fragile soils, with the re.mlt that good land is turned into desat.

The perception was that many countries reacted to the external
shocks during the economic crisis years of the early 1980s by exploiting
natural resources unsustainably. However, evidence from country case
swdies and from cross-country statistical exercises does not support this
view.
For example, a World Wildlife Fund report, based on case studies for
Cote d'lvoire, Mexico, and Thailand, concluded tl1at there is no simple
relationship between external debt levels and environmental degrada
tion. In the case of Cote d'Ivoire the research team found that although
the country's deforestation rate was one of the highest in the world, ex
ternal debt did not affect environmental degradation in general or the
forestry sector in particular (Reed, 1992). In another study, using
econometric models with cross-country defor·estation data, no consis
tent statistical relationship was found between debt and forest depletion
(Capistrano and Kiker, 1990).
In fact, many factors are at work, and the export of primary com
moditie, such as timbe, do not exhibit any simple trend during the debt
crisis and adjustment pe1iods. For example, in the early 1980s, primary
commodity exports were subject to falling international commodity
prices. Thus, production, domestic absorption, and price effects need to
be assessed for specific commodities and countries (Reisen and Van
Trotsen burg, 1988). Indeed, since the debt crisis was associated witl1
falling export prices and domestic economic contraction fo•· many de
veloping countries, it would not be unreasonable LO expect that in some
countries the rate of resource extraction, instead of increasing, would
have actually declined during this period.
Ideally, countries go into debt with the expectation tl1at tl1e benefits
from the productive activities to be funded will more than pay for the
loan. In practice, debt is often incurred to support balance of payments
deficits. In the environmental context, debt-for-nature projects repre
sent an effort LO directly channel debt (or in this case its converse, debt
reliel) to benelicial environmental activities. Such debt-relief efforts
have enabled environmental organizations to leverage tl1eir available
funds significantly. In countries, such as Costa Rica, debt relief programs
have allowed environmental agencies to fund forest or biodiversity pro
tection initiatives.
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expendiwre allotments for managing and superv•s•ng investment in
sectors such as energy, irrigation, infrastructure, and mining.3 This lim
ited the funds available for environmental impact assessments and the
supervision of projects to control their environmental impacts. Mu
zondo and Miranda, 1991, in an IMF survey, recognized this problem
and suggested that high levels of government expenditure in other
areas may lead to reduced funding of environmental activities.4 Recent
case studies attributed increases in air pollution problems in Thailand
and Mexico w reductions in expenditures for adequate infrastructure."
\Nhile the argument sounds reasonable enough that governmem cut
backs undertaken as part of adjustment austerity efforts may undermine
the funding for environmental initiatives, empirical assessment of its
true importance is difficult. Usually only general categories of expendi
tures can be identified in most government budgets, so that detailed as
sessments of environmental programs usually cannot be initiated. In
one effort undertaken to assess the social consequences of adjustment
lending in Africa, it was found that despite a decline in government ex
penditure, the budget proportion going to social expenditures and agri
culture actually increased during the adjustment period.6
The results of studies focusing on social safety nets during adjustment
programs confirm that pursuing fiscal discipline and macroeconomic
stability need not take place at the cost of increased hardship for the
poor. In much the same way, specific environmental programs could be
protected when stabilization efforts are being pursued. For example, it
has been reported that in many countries in sub-Saharan Africa,
forestry departments and their activities have always been severely un
derfunded.7 Thus, targeted efforts to support forestry management ac
tivities could, with modest costs, be included in reform packages as part
of a proactive environmental response.
In Cameroon (Tchoungui and others, 1994), government retrench
ment measures eliminated successful village extension programs
(thereby causing a major setback in rural development), and also cut
back on forest services, (affecting the monitoring of logging and col
lecting of stumpage fees). Similarly, in Zambia, because of adjustment-re
lated budget cutbacks, urban water pollution problems have worsened,
in part owing to the shrinking budget of the Water Affairs Department
(Mupimpila and others, 1994). Indirect, recessionary effects are being

�ECLAC, 1989.
4Muzando and Miranda,

1991.
1992.
•World Bank, 1994b.
7SLryker and others. 1989.

5Reed,
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Box 3. Poverty and the Environment
It is no accident that assessments of the impact of poll ution invariablv
bring up concerns about poverty. In many cases, the worst effects of envi
ronmental pollution and resource degradation are borne by the poor, es
pecially health problems and reduced productivity. In both urban and
rural areas and in various occupations, the poor can least afford to protect
themsel\'eS from environmental degradation: they spend long hour� in
polltned factories; they are exposed to agricultural chemicals: and ser
vices, such

as

clean water and trash disposa l , which arc usually taken for

granted by the better-off, are normally unavailable in slums and nmtl
areas.

Environmental degradation

is also systematically linked to the problem

of access to productive resources. The rural poor and landless workers
often depend on the exploitation of fragile, open-access resources to

sup

plement their meager livelihood. For example, agricultural plantation
workers may depend on seasonal fishing or slash-and-burn agriculture for
subsistence. In addition, if poverty and unemployment are pervasive, the
poor may be forced to migrate ro environmentally

vulnerable

areas. such

as hilly lands or coastal fisheries, where there is open access.
Such open-access conditions in the face of increasing population and
unemployment result in overexploitation . The situation in many coastal
fisheries illustrates this problem of the
as there is a surplus

to be gained

"

tragedy of the commons." As long

from lishing, more households will mi

grate to thP coastal lisherv areas, until eventually omput declines and
everyone is relegated to equally poor )pvels of subsistence. Population
pressure on hilly lamb lead to similar results for shifting culti,·ators. In
both ca�es. the landless poor arc driven to overexploit open-access re
sources and, in the process, degrade their source of li\'elihood. In brief,
the very poor, struggling at subsistence levels of consumption and preoc
cupied with day-to-day survival, have limited scope to plan ahead and
make natural resource invPstmPnts (for example, soil consen'<ltion) that
give positive rclllrns only after a number or years. Such short time hori
zons are not innate characteristics, bLII rather the outcome of policy. in
stitutional, and social railures. The poor's use of natural resources is also

swdied in Tanzania, where the government has sought to control inOa
l.ion by resu-iCLing the money supply, and also abolished government
comrolled rural cooperatives (Bagachwa and others, 1994). The impact
of these policies has reduced farmers' access to credit, and the overall
economic and environmental impacts are likely to be negal.ive-owing
to an increase in deterioral.ion of irrigal.ion networks and deplet ion of
soil ferl.ility, as well as greater pressure to clear new la nd.
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afl'ected by their facing greater risks, with fewer means to cope. These risks
range from misguided policy interventions i n input and output markets ro
changing land tenure S)'Stems that favor those with greater political clout.
This means that the poor will have little choice but to overexploit any
available natural resources.
How can policy reforms help alleviate the problem? From an individual
decision-making perspective, policies that alter relative prices will affect
current production and consumption aCLivities of fanning households as
well as their future use of available resources. Thus, price policy reforms
could promote en\'ironmentally benign crops and farming practices or
discourage excessive water or pesticide use. Land improvement and soil
consen·ation could also be encouraged if increased income and welfare al
lowed fanners to invest more in land and water management. Clearly, this
"resource endowmem., effeCL owing to the increased valuation of the
household's resources would be sensitive to whether or not access to such
resources is secured, for example, through well defined land-tenure
arrangements.
Beyond the microeconomic aspects of poverty-oriented reforms, broad
sectoral price changes and macroeconomic prices, that alter factor flows
and change the structure of the economy, will also affect conditions of
poverty and the environment. Thus, to the extent that economy-wide pol
r
re
icy distortions have contributed to population pressure on fagile
sources, acljusunent-related reforms should also help. Import-substitution,
industrial protection. and regressive taxation have historically been asso
ciated with lagging employment generation, income inequality, and
poverty. These reforms, including those that promote export growth, will
lead to higher incomes for sectors producing exportable crops and man
ufactured goods, generally reducing poverty among rural and industrial
workers. Better economic conditions in agriculture and industry would
also rcdttcc I he problem of frontier migration that has been associated
with agrirultural exlcnsification. Because of their economy-wide impacts,
the po1rntial contriburion of such policies to alleviating po\'erty and re
ducing environmental degadation
r
could be substantial.

Longer-Term Poverty and Income Effects
I n addi tion to the short- to medium-term concerns discussed earlier,
economy-wide policies will have significant longer-term environmental
impacts-both positive and negative.
The crucial long-term links between poverty and environmental
degradation in developing countries are recognized (Dasgupta and
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Maler, 1990). For example, the

World Development Report 1992 noted t.hat

the growing evidence of the relationship between reducing poverty and
addressing environmental goals points to the need to undertake poverty
and population programs as part of environmental efforts.8 The need
to break the cycle of poverty, population growth, and environment.:"LI
degradation has also been identified by the International Development
Association as a challenge lO sustainable development.\�

An important result of examining the general equilibrium effects of
macroeconomic policy is that indirect resource allocation effects are im
portant and may dominate the more direct effects of some price or in
come policy changes. In the Costa Rica study, the economic and envi
ronmental implications of wage restraints in structural adjustment are
examined with the use of a computable general equilibrium model,
which highlights the economic activities and factors affecting defor
estation i n Costa Rica (Persson and M unasinghe,

1995). The model dif

fers from standard approaches i n two important respects. First, i t can
simulate the effect of introducing property rights on forest resources,
thus aiJowing the private valuation of future forestry returns to con
tribute to sustainable management. Second, it includes markets for logs
and cleared land-loggers deforest to sell timber to the forest industry
and squatters clear Janel for agricultural production and for sale as agri
culture expands and requires more land.
The importance of indirect effects in Costa Rica is demonstrated in
r.he analysis of economy-wide policy changes, such as an increase in the
wage rate. Because the role of i n tersectora1 resource flows is incorpo
rated i n the CGE model, the effects of changes in wages differ from par
tial equilibrium results. If the wage of unskilled labor were increased
owing to, say, minimum wage legislation, the model predicts that defor
estation could expand rather than shrink. Although logging declines
because of increased direct costs, this is more than made up by the in
direct effect of intersectoral flows since the industrial sector (where
minimum wage legislation is more binding) is much more adversely af
fected by t.he higher labor costs. Labor and capital thus tend to flow
from industry to agriculture, leading to greater conversion of forest
land for farming.
This simulation exercise suggests the need for caution in attempting
to legislate income improvements by increasing minimum wages. Intro
ducing higher wages initially improves labor incomes, but the resulting
contraction of industrial and agricultural employment leads not only 1.0

sworld Bank, 1992a.
91DA, 1992.
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higher unemployment but to environmental degradation as welL
Higher unemployment leads to cultivation in forest lands.
Beyond pricing and intersectoral environmental links that can be
identified in general equilibrium approaches, policies addressing rural
poverty and unemployment would also affect the environment. This
link occurs within the broader context of the social and demographic
problems of inequitable land access and rapid population growth. t o Im
port substitution, industrial protection, and regressive taxation have his
torically been associated with lagging employment generation, income
inequality, and poverty. Unequal distribution of resources and inappro
priate tenure also contribute to the problem. Inequitable assignment of
endowments and rapid population growth result in unemployment and
income inequality, which force the poor to depend on marginal re
sources for their livelihood, with consequent pressure on fragile envi
ronments. This effect can be analyzed in conjunction with the assess
ment of migration, which may occur as part of resettlement programs
or may be induced by inappropriate policies, such as land colonization
programs.
With regard to sustainable agriculture concerns, a World Bank study
entitled Population, Environment and Agriculture Nexus in Sub-Saharan
Africa explicitly links the related problems of rapid population growth,
agricultural stagnation, and land degradation in Africa.11 The study
found that shifting cultivation and grazing in the context of limited cap
ital and technical change cannot cope with rapid population growth. At
the same time, the traditional technological solution of relying on high
yielding crop varieties is not available. Thus, the study identified the
need for a mix of reforms to remove subsidies for inappropriate land
uses, improve land-use planning, recognize property rights, provide bet
ter education, and construct appropriate rural infrastructure to pro
mote production.
Regarding economy-wide factors affecting deforestation, the Philip
pines case study evaluates the policy determinants of long-term changes
in rural poverty and unemployment that have motivated increasing low
land to upland migration (Cruz and Francisco, forthcoming). This
process has led to the conversion of forest lands to unsustainable agri
culture and has contributed to deforestation. The inability of the gov
ernment to manage forest resources is a direct cause of deforestation,
but economic policies, both sectoral and economy-wide, also signifi
cantly contribute to the problem. The study links lowland poverty to

IOFcder and others. 1988; Cruz and Gibbs, 1990; Lele and Stone, 1989.
I I Cleaver and Schreiber, 1991.
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af{ricultural taxation, price controls, and marketing restrictions, and
uses an cconomelric model to clemOJJStr·ate that poverty conu·ibutes to
migration to forest lands.
Trade and exchange rate policies have also played important roles in
the Philippines, but have been biased toward the urban consumer and
industrial sector. The agriculutral sector was implicitly taxed by an aver
age of about 20 percent for most or the 1970s and early 1 980s. Because
the indusu·ial sector did not provide an alternative source of growth,
poverty generally has worsened and rural incomes in particular have
suffered. The study indicates that these economic problems affect the
environment mainly through migration and the conversion of forest
lands to unsustainable agricuiLUre. Population pressure already evident
in the J 970s grew during the 1980s. The net upland migration rate grew
from 3.4 percent in 1 970 to 9.4 percent in 1975, and increased sub
stantially to 14.5 percent by 1985. Consequen tly, upland cropped area
grew at annual rates exceeding 7 percent from 1971 to 1987. These
results suggest that while forestry conservation programs are needed,
economy-wide poliq reforms could be as important i n arresting
deforestation.
The environmental impact of rrform policies depends Largely on how
the benclits arc distributed among society. Several current studies point
out t11at the benelits accruing to the poor, especially the rural poor, are
disproportionately low. Based on a review or five su·uctural adjustment
programs (Cote d' lvoire, Ghana, Indonesia, Philippines, and jamaica),
a World Bank study showed that the poor benefited most through an in
crease in demand (or their services. AJthough incomes of farmers may
increase owing to higher prices for crops, the ner effect of reform poli
cies depends on whether they arc net buyers or sellers. Price liberaliza
tion, elimination of subsidies on food products, and high in nation often
result in lowering the purchasing power of the poor in real terms.
A pauern of disproportionate distribution of benefits is illustrated in
Zambia. The study contends that adjusunent policies (elimination of
government subsidies on food products, price liberalization measures,
higher real interest rates, and fiscal contractionary policies) will ha\'e a
greater impact on the poor. Although a social program targeting ser
vices most crucial to the poor (health, nutrition, and education) was de
veloped, it received minimal funding.
In the case of Cameroon, the study explains tl1at rural farmers were
adverse!) affected by the reform policies. The overvalued exchange
rate. combined with Cameroon's deteriorating terms of trade, created
unfavorable conditions for the country's major export crops, such as
coffee and cocoa. The government was forced to reduce support prices
by about 50 percent, which amonntecl tO a direct reducrion of farmers'
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incomes. Between

1983 and 1993 the percentage of rural households
7 1 percent from 49 percent. Many

living below poverty increased to

farmers were forced to curtail investments on improving the land.
Perennial cash crop cultivations were abandoned or converted into cui
Livation of subsistence food crops, which generally implied more erosive
and environmentally unsound practices. Farmers expanded cultivated
areas and civil servants undertook farming on the side to supplement
their incomes. The overall result was increased pressure on forests and
marginal lands.
The persistence of other economic distortions not addressed in re
form programs may also have a constraining effect on the environmen
tal contribution of reforms. This is illustrated by several Western African
countries in the CFA franc zone. The CFA franc, which remained firmly
linked to the French franc until January

1994, was highly overvalued

throughout the duration of adjustment programs in such countries as
Cameroon. In spite of extensive stabilization and structural adjustment
policies adopted by these countries, the overall economic impact was
limited. Thus, in Cameroon budgetary problems remained unresolved
in spite of drastic measures to reduce public expenditure.'2 The trad

able goods sector suffered a major setback owin g to the overvaluation
of the currency. As the formal sector declined, the informal sector ex
panded, particularly in cities. Along with a deterioration of social ser
vices in health and education, these trends had a negative impact on
poverty alleviation and on the environment.

Links Between Economy-Wide Policies and the
Environment-Conclusions
Evidence from the studies discussed above allows an answer to the
three questions posed in the introduction.

As to the first question, do

economy-wide policy reforms have significant implications for the envi
ronment, the studies indicate that they have important effects, but in
the less-than-perfect economic and policy conditions in which they are
being undertaken, there is no assurance that efficiency-oriented re
forms will also be environmentally beneficial.
In relation to the second question on the role of existing environ
mental policy imperfections and their subsequent (feedback) implica
tions for the economy, recent studies show that these preexisting policy
distortions or externalities have a crucial role in the environmental sec-

12Tchoungui and others,

1994.
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tor. When policy reforms are undertaken elsewhere to stimulate the
economy, perverse incentive signals may be transmitted to environ
mentally sensitive sectors, owing to intervening imperfections. These
could lead to overexploitation of resources and environmemal degra
dation. In most such cases, mitigating this hatrm will require the inu·o
duction of additional and more specific measures to complement
(rather than halt) economy-wide reforms.
There is much less evidence. however, rega•·ding the feedback effect
of continuing environmental problems on the economy. Resource ac
counting studies i n the past few years suggest that the depletion of pro
duct.ive natural resources has been significant and that conventional
measures of economic performance may be inflated. For developing
coun tries, the first such swdy \1as done for Indonesia, and estimates of
the "depreciation" of forest, agricultural land, and petroleum resources
were macic for the period

197 1-87 (Repetto and others, 1989). The

main purpose of the exercise was

to

value the depreciation of "natural

capital" in generating economic activit)' and to use this resource depre
ciation to acljust estimates of CDP. Other resource accouming exercises
followed in Costa Rica (Solorzano and others,
and Repetto,

1991), Philippines (Cruz

Hl92), and Mexico (Lutz, 1993).

From such swdies, the ra1e of economic growth has been adjusted
downwards, but environmental and resource accounting studies, being
primarily accounting exercises, cannot shed light on the interaction be
tween curn·nt depletion and fut\.1re economic performance. The review
of studies above provides some limited information on this interaction.
On a sectoral basis, ti l<' Chana swdy represents one of very few attempts
in the developing world to quantify the implications for ag,·icultural
productivity of deforestation and land degradation. At the coumry-wicle
level, the CCE sLUdies (e.g., on Costa Rica) suggest that environmental
degradation could cons1rain growth, but more work needs to be clone
to better understand the mechanisms involved.
On the third and Ia •t question posed at the beginning of this paper,
the potential contribution of improved environmental policies, the
studies indicate substantial scope for undertaking such complemen tary
policy actions in coordination with economy-wide reform efforts. The
following section describes in detail the practical implementation of
this approach.

Integrating the Environment in Economic Policy Reform
The challenge posed by these findings on economy-environmem in
teractions is the need explicit!)' to incorporate environmental compo
nents in economic reform programs. Traditionally, economic develop-
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ment initiatives and environmental management efforts have followed
separate tracks. On the economic planning side, ministries of finance or
economic planning often formulate development plans or initiate
growth-oriented reforms without serious consideration of resource use
and environmental implications. On the environmental side, ministries
of environment or environmental protection agencies have proposed
national environmental action plans that have rarely incorporated
analysis of the underlying economic causes of environmental problems.
The economy-environment links identified in the country studies de
scribed above indicate that a coordinated analysis of the economic poli
cies and priority environmental problems can be undertaken. While the
relationships between economy-wide policies and the environment are
complex, and involve many economic and noneconomic variables, the
main concerns may often be limited to a small subset of priority envi
ronmental problems. Specific steps for addressing these concerns are
presented below, together with a framework for undertaking integrated
economy-environment analysis at the country level.
•

Problem identification. Decision-makers could be more systematic in

monitoring mvimnmental trends and anticipating emerging jJroblems
when policy reform proposals are being prepared. Currently avail
able environmental information should be analyzed to identify pre
existing or emerging environmental problems and their sensitivity
to policy measures.
•

Analysis. The potential environmental impact of proposed econ
omy-wide reforms identified in the problem identification stage
could then be subjected to

careful environmental analysis-to the

ex

tent that data and resources permit. Many techniques and exam
ples presented in this paper will be helpful in tracing the simpler
and more obvious links between economy-wide policies and the
environment.
•

Remedies. Where potential adverse impacts of economy-wide re
forms can be identified, targeted

complementary envi1·onmental jJOlicies
or investments should be implemented as soon as feasible to mitigate

predicted environmental damage and enhance beneficial effects.
Where links are difficult to u·ace ex ante, greater reliance will need
to be placed on

preparing contingency plans to be invoked expost (see

below).
•

Monitoring and Follow-Up. A follow-up system for monitoring the
impacts of economic reform programs on environmentally sen
sitive areas (identified earlier) should be designed, and resources
made

available

to

address

environmental

problems during

implementation.
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Economic-Environnumtal Coordination. Beyond analyzing specific re

forms or programs, there should be an effort to institutionalize a
synergistic approach in planning and management. Economic
planning exercises (represented by economic development plans
or economic strategy papers) should more systematically discuss
environmental issues. Similarly, environmental documents should
strengthen their analyses of economic linkages.

Action Impact Matrix
To implement systematically the steps described above, an Action Im
pact Matrix (AIM) approach may be utilized. This approach introduces
a framework ror identifying the thrust of policy actions in government
reform prograrns and their potential environmental impact. A simple ex
ample is shown in Table l , although an actual AIM would be larger and
more detailed. Such a matrix helps to promote an integrated view,
meshing economic decisions with priority environmental and social im
pacts. The first column of Table

1 lists examples of the main develop

ment interventions (both policies and projects) , while the first row in

dicates some sustainable development issues. Thus the elements or cells
in the matrix help to

( 1 ) identify explicitly the key links, (2) focus at

tention on valuation and other methods of analyzing the most impor
tant impact<;, and

(3) suggest acUon priorities. At the same time, the or

ganization of the overall matrix facilitates u·acing impacts, as well as the
coherent articulation of the links between a range of development ac
tions, that is, policies and projects.
An objective of the AIM-based process would be to help in problem
identiflralion-by preparing a preliminary matrix that identiftes broad

relationships without necessarily specifying with any accuracy the mag
n i t udes of the impacts or their relative priorities. For example
(Table 1 ) , a currency devaluation may make timber exports more prof
itable and lead to destruction of open-access forest. The appropdate
remedy might be to strengthen property rights or restrict access to the
forest. A second example might involve equating energy prices with
marginal costs to improve energy efficiency and decrease pollution.
Adding pollution taxes to marginal energy costs will further reduce pol
lution. Increasing public accountability will reinforce favorable re
sponses to these price incen tives by reducing the ability of inefficient
firms to pass on cost increases to consumers or to u·ansfer their losses to
the government. I n the same vein, a major hydroelectric project is
shown in Table l as having two adverse impacts-inundation of forested
areas and inundaUon of villages, as well as one positive impact-the re
placement of thermal power generation (thereby reducing air poilu-
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( Reafforestation)

Project 2

(Hydro

Project I

(examples)

Investment projects

Nonmarket-based

Market-based

measures

Complementary

multi-<riteria analysis)

analysis, environmental assessments,

Use of project evaluation (cost-benefit

Improve efficiency of invest ments

and policy distortions

Reverse negative impacts of market failures

improvements

Specific or local social and environmental

l m prm·e economic and energy use efficiency

Energy pric ing

Reseulement

energy efficiency)

(+M) (improve

Others

accountability)

( +M) (public sector

(+M) ( pol lution tax)

(-H) (inundation)

fossil fuel use)

{+M) (displace

institutional framework

people)

(-M) (displace

Investment decisions made more consistently with broader policy and

(+H) (property rights)

broader macroeconomic and sectoral policies

Enhance positive impacts and mitigate negati\'e impacts (above) of

open-access areas)

(-H) (deforest

Positive i mpac ts owing to removal of distortions
Negati"e impacts mainly owing to pre-existing constraints

degradation

on Key Sustainable Develop m ent Issues

Air pollution

Matrix of Other Impacts
Land

sessments are
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Nott!: A ft!w examples of typical policies and projects as well as key environmental and social issues are shown. Some illustrative but qualitative impact as
also indicated; thus, +and - signifY beneficial and harmful impacts, while H and M indicate high and moderate severity. The AIM process fo
cuses on the highest priority environmental is.�ues and related social concerns.

3.

2.

Improve trade balance and economic growth

Exchange rate

sectoral policies

I. Macroeconomic and

Main Objecti,·e

Macroeconomic and sector.tl improvements

I. Action Impact Mal1ix (IVM)

Activity/Policy

Table
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lion ) . An aflorestalion project coupled with adequate resettlement ef
fons may help address the negative impacts. The matrix-based ap
proach therefore encourages the systematic articulation and coordina
tion of policies and projects to achieve sustainable development goals.
Based on readily available data, such an initial matrix could be devel
oped for individual countries.
This process may be developed further to assist in anal)1sis and remedi
ation. For example, more detailed analyses may be carried out for the
subset of main economy-wide policies and environmental impact links
identified in the cells of the preliminary matrix. This in turn would lead
to

a

more refined final matrix, which would help to quantifY impacts

and formulate additional measures to enhance positive links and miti
gate negative ones. The more detailed analyses that could help to de
termine the final mau·ix would depend on planning goals and on avail
able data and resources. They may range from the application of
conventional sectoral economic analysis methods (appropriately modi
fied to incorporate environmental impacts) to fairly comprehensive sys
tem or multi-sector modeling efforts.
The difficulties of analyzing the potential environmental impacts of
proposed economy-wide reforms should not be underestimated. Link
ing specific causes with particular effects is especially problematic in
counu·ies where many conditions are simultaneously changing. Never
theless, this paper indicates the many direct links that may be traced
using existing methods, and the potential gains from integrating envi
ronmental aspects into policy reform discussion could be substantial.

World Bank Warlt and Future Directions
An outreach program has already been initiated in the World Bank to
integrate environmental issues imo country economic and sector work.
The preparation of AIMs is already being initiated in Bolivia, Ghana,
Philippines, and Sri Lanka, and more country examples are being
planned. Training workshops have been held to disseminate the results
of the case studies reported in this paper.
Concurrent with dissemination, more work is required in tracing the
environmental implications of economy-wide policies. A broad collabo
rative program, including several specific initiatives and country case
studies, is being implemented in the Bank and this is being comple
mented by collaboration with researchers undertaking related work in
development institutions, nongovernmental organizations, and the aca
demic community. The next round will rely on studies that relate com
prehensive packages of economy-wide policy reforms to the full range
of priority environmental concerns in a variety of counlries. Current re-
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search interest, such as development of environmental indicaLOrs and
environmental analysis of trade reform and privatization policies, will
receive early attention.
In addition to these topics, distributional, political economy, and in
stitutional issues need to be emphasized in future work. Greater atten
tion needs to be paid to the identification, evaluation, and mitigation of
1he social impacts of economy-wide policies. The nature of environ
mental and social problems depends on the allocation of political and
institutional power, and policy reforms may have substantial implica
tions for the distribution of income anrl wealth. Thus, implementation
problems, such a� asymmetries in the incidence of environmental costs
and benefits (especially health impacts), consultation and empower
ment of disadvantaged groups, timing of reforms, and the role of envi
ronmental conditionalities, will have to be studied.
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Annex

Trade and the Environment
A.<; noted by the World Druelopment Report 1 992: Development and the En

vironment, concern with environmental implications of trade involves
both the domestic implications of policy reforms as well as the global
environmental dimension of in ternational trade agreements. Although
liberalizing reforms generally promote more efficient resource use (in
cluding use of environmental resources), in practice there is no clear
cut reason to expect that trade liberalization will be either good or bad
for the environment, because trade reforms may be undertaken, but the
presence of preexisting market, policy, or institutional imperfections in
the environment sector may lead to adverse environmental impacts.
The following discussion illustrates various environmental initiatives
that will he needed to complement reforms in the trade sector.
Regarding national or domestic trade refonns, early concerns about nega
tive effects were raised regarding the Nonh American Free Trade
Agreement (NAFTA) and pollution in Mexico. Similar concerns in
volved cassava exports and soil erosion in Thailand, and exchange rate
depreciation and deforestation in Ghana. However, more recently there
has been increased recognition that the links between trade and tl1e en
vironment arc much more complex since economic expansion from
trade is characterized not only by growth bm also by changes i n the in
tersectoral composition of output, in production techniques and input
use, and in location of economic activity.
For example, if liberalized trade fosters greater efficiency and higher
productivity, it may also reduce pollution intensity by encouraging the
growth of less-polluting industries and the adoption of cleaner tech
nologies. In Mexico, as Grossman and Krueger,

1991, conclude, in

creased specialization owing to NAFTA-related trade liberalization
would result in a shift to labor-intensive and agricultural activities that
require less energy input and generate less hazardous waste per unit of
output than more capital-intensive activities. Similarly, in the Indonesia
case study (cited in the text), both pollution and energy intensity de
clined owing to such shifts. Pollution impacts probably declined as well,
because of' the dispersion of industry away from Java. However, the
rapid growth of the industrial sector in recenil: years has also meant an
increase in total pollution in spite of reduced pollution intensities. As
more countries succeed in attaining rapid and sustained growth, there
will be an increasing need to examine more carefully the relationship
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between the changing strucLUre of high growth economies and the dan
ger of excessive pollution. In such cases, the pollution problem may
need to be addressed aggressively, with a combination of regulations
and economic incentives.
On agriculture anrl forestry, contrary to popular perceptions, a shift
in cropping patterns towards export crops expansion does not neces
sarily imply increased erosion. Repetto, l 989, using examples for sub
Saharan Africa, concludes that many export crops tend to be less harm
ful to soils. (n West Africa, tree and bush crops are grown with grasses,
and erosion rates are two to three times less than similar areas planted
for locally used food crops. such as cassava, yams, maize, sorghum, and
millet ln Malawi, Cromwell and Winpenny,

1991, found that adjust

ment led to changes in product mix and production intensity instead of
changes in cultivated area or production techniques. Soil improving
crops were adopted and agriculwral itHensification helped absorb a
rapidly growing population on less land. Also, contraTy to popular be
lief, export crop expansion has not generally occurred at the cost of
reduced food crop output, with subsequent potentially negative social
and environmental effects. However, in a study of

l l developing coun

tries, it was found that rapid expansion of cash crops, in fact, does not
tend to reduce food production (Braun and Kennedy,

1986). This

complementarity rather than competition has been observed in coun
tries where initial productivity is low and is partly explained by technol
ogy spillovers from cash crop activities that also enhance food crop
production.
The more pressing question is whether these export crops displace
forests. In Sudan, Stryker and others,

1989, found that trade and other

adjustment-related reforms resulted in significant deforestation be
cause increased producer prices encouraged woodland clearing for
crop cultivation. However, recent studies have shown that in such cases,
deforestation pressures are due to prevailing distortions within the
forestry sector, such as very low stumpage prices or poor forest man
agement capacity that are not corrected with the trade reforms. Inade
quate land tenure and land clearing, as a requirement for tenure, pre
vent more efficient exploitation of existing agricultural lands, and have
also contributed to the problem. For example, in Cote d'lvoire, the ef
fects of price-related policies were believed to have led to deforestation,
but to a lesser extcnL than the lack of a consistent and secure land
tenure system (Reed,

1992). The Ghana study (cited in the main text)

also analyzed the interaction between effects of price changes and the
institutional factors governing resource ownership and management.
Using both household data and remote sensing information on agri
cultural and forest resources, the study found that increased crop in-
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centives have contrihllled to pressures for deforestation. However, if
producers had secure tenure and could internalize the implications of
excessive land exploitation, these pressures would have been reduced
significan Liy.
With regard to the global environmental dimension of international
trade, the debate has revolved around the issue of whether freer trade
is beneficial to global and national environmental conditions and
whether it should be used to influence national and international envi
ronmental standards and agreements. Studies arising from a General
Agreement on T.triffs and Trade (GATT) symposium have concluded
that expanding global production and consumption does not necessar
ily cause- greater environmental degradation (Anderson and Blackhurst,

1992). Indeed, with appropriate national policy reforms, greater trade
would generally contribute to environmental gains. In the case of coal,
trade liberalization and the removal of price supports in richer coun
u·ies would reduce coal output, lead to higher international prices, and
consequently decrease coal consumption. This would be beneficial for
the environmenl. In the case of fooc! production, the reduction of agri
cultural trade protection in rich countries would lead to a relocation of
production to poorer countries, lead ing to greater incomes, and re
duced agricultural pollution in developed countries. In poorer coun
tries, it is recognized that t11e incemive to produce more will probably
increase fertilizer and pesticide use. However, maintaining high levels
of agricultural protection in rich counu·ies is not an effective way of pro
tecting tl1c environmenl.
Domestic tax incentives and regulations would be a better way of lim
iting environmental degradation (Anderson and Blackhurst,
Lutz,

1992;
1993). The same general conclusion is reached in recent studies

on biodiversity and forestry. For example, the overexploitation of bio
diversity and wildlife for international trade plays a minor role in
species extinction since t11e major cause is habitat destruction (Burgess,

199 1 ) . Thus, attempts to ban wildlife u·ade will have limited benefit plus
large cost; proper u·ade mechanisms, such as taxes and subsidies, would
be better at encouraging conservation.
With respect to global deforestation, Barbier and others,

1991, found

Ll1at the timber u-ade has not been the major source of deforestation.
The domestic factors (distorted prices, subsidies, tax regimes, regula
tions, management capacity) leading to conversion of forest land to
agriculture has played the larger role. In general, an appropriate com
bination of domestic environmental and agricultural policy measures,
combined wiLI1 trade reforms, will result in botl1 welfare gains and in
better environmental quality (Harold and Runge,

1993). On the inter

national front, however, the challenge is to initiate coordinated imer-
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national action on domestic reform measures to counter the environ
mentally negative effects of scale-any country attempting to imple
ment domestic reforms in isolation \viii lose income and jobs to its
neighbors.
An early view on the effect of freer trade given different national en

vironmental standards between North and South, was that dirty indus
u·ies would migrate to poor counu·ies, where environmental standards
were either less strict or nonexistent (Leonard,

1989). Recent work in

dicates that pollution abatement and control expenditures by firms do
not appear to have had a significant effect on competitiveness in most
industries since these expenditures represent a modest share of

wtal

costs. For example, environmental costs generally comprise only

0.5 percent of Lhe value of output and only 3 percent for the most pol
1992). Thus, environmental costs are not a domi

luting industry (Low,

nating factor in decisions for locating new indusuial investments. In
fact, trade openness, which may promote newer technologies, may tend
to have positive environmental effects since most new technologies are
also cleaner (Birdsall and Wheeler,

1992; Huq and Wheeler, 1993) .

These findings also suggest that there is no pressing reason for re
quiring national environmental standards to be made identical. Pat
terns of resource exploitation and pollution are primarily affected by
economic and social conditions, with environmental regulations or
standards (especially in poor countries) playing a minor role. Promot
ing acceptance of similar environmental pr-inciples, such as requiring
that polluters pay for the damage they inflict, or incorporating envi
ronmental values in cost-benefit analysis, will probably be more effective
as well

as

politically more acceptable.

Further work in this field should include efforts to establish more
clearly (a) the environmental implications of liberalized trade flows,
(b) t.he extent to which pollution from industrial growth may under
mine declining pollution-intensity effects from trade reforms, and
(c) whether trade measures should be resorted to as "second best" poli
cies when international coordination fails to remove domestic distor
tions (for example, green labeling in Lhe timber trade when the timber
resource is underpriced in exporting countries).
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Discussion

Discussant's Comments

Cielito Habito
It was not very long ago that structural adjustment programs (SAPs)
were being roundly indicted by various people as having done great
harm to the environment

wherever

they were implemented, leading

LO

the outright condemnation of such programs and of the institutions
that were seen as their main purveyors, the World Bank and the IMF
Having headed our country's ministerial delegations LO some recent in
Lernalional meetings on social development and sustainable develop
ment, including the Cairo population conference, the Copenhagen
World Summit on Social Development, and the recent Third Session of
the

U

Commission on Sustainable Development, r could not help no

tice a change in the language now being used by the critics from the

NCO circles and representatives from the developing countries (i.e.,
that SAPs are important but that they must also integrate sustainable
,

development concerns). This is in marked contrast to the messages T
heard about three years ago in an i n ternational conference on the topic
held in Berlin, for example, where I recall Vcd Gandhi almost single
handedly defending the Bretton Woods institutions on this matter be
fore a predominantly hostile group. Most recently, in

ew York, the lan

guage used

calling

by the

Group of Seventy-Seven

multi laterals to address this issue-which

in

on

the

1 had ex pressed in behalf or

the Philippines as chair of the Group of Seventy-Seven this year-was to
call on these instiwtions to "reorient their mandates to integrate sus
tainable development concerns" in their work.
All this tends to affirm what Munasinghe and Cruz conclude in their
paper, that is, the environment would have been worse off if these struc
tural reforms had not been undertaken. We all agree that macroeco
nomic reform programs are not inherently bad for the environment; in
fact, in many, if not most cases, they have actually been beneficial to the
environment. Admittedly, they could have detrimental short-, medium-,
or even long-term effects that must be guarded against, or mitigated. I
like the way the authors have systematically summarized the circum
stances under which these negative effects can arise, which has provided

Note: The discussion was chaired and moderated by Nahccd K
inna11i.
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( 1 ) when residual im
(2) when short-term con

a good basis for organizing their paper, that is,
perfections give rise to environmental harm,

tractionary aspects of such programs may have adverse implications on
the environment, and

(3) when negative long-term changes in the en

vironment could result from such reforms.
·while the paper steers clear of issues on displacement of indigenous
peoples and resettlement of communities, unfortunately these issues
have consistently provoked strong public emotions among the critics of
polici<.s and pr�jects that promote sustained economic growth. How
ever, these issues normally arise not as a result of economy-wide policies,
but more in connection with specific development projects, especially
the large infrastructure projects that the World Bank has often been as
sociated with. Nonetheless, these have tended to be associated by the
critics with strucLUral adjustment programs because of the usual thrust
toward industrialization embodied in these SAPs, which in turn entails
public investment in infrastructure that often give rise to such issues. It
is for this reason that we still have strident critics in the Philippines who
condemn our Medium-Term Development Plan, and our vision for
Philippines

2000, on tl1e misplaced notion that it is based on a strategy

that displaces or penalizes poor communities, a perception coming out
of the development projects that are part of the concrete implemema
tion of the Plan.
Looking at the Philippines, excessive industrial protection and a con
comitant bias against agriculture in past decades contributed signifi
cantly to our environmental degradation, and this has been cited by the
autl1ors. The overall economic policy regime led to a weak indusu·ial
base, a high degree of geographical concentration in economic activi
ties in the national capital region, at the expense of the countryside,
pervasive rural unemployment and underemployment, and a high inci
dence of poveny.
Perhaps the best way to examine the links between economy-wide
policies and environmental degradation in the Philippines is to work
back from the main environmental problems besetting the country

( 1 ) forest degradation, (2) soil erosion and siltation of
(3) depletion of coastal and inland fishery resources,
(4) water and air pollution, and (5) urban congestion.

today. These are

major waterways,

The severe degradation and depletion of forest resources of the
Philippines has been the result both of indiscriminate logging owing to
past liberal licensing rules and unduly low stumpage charges and of en
croachment on the uplands by poor rural folk practicing unsustainable
agriculture. Some analysts claim that the latter has been the more
telling factor in tl1e destruction of our upland environment. In turn,
this has resulted from widespread rural poverty that traces its origins
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from macroeconomic policies biased against agriculture, Jack of access
to land because of a highly inequitable asset distribution, and Jack of
nonagricultural employmenl. Soil erosion and siltation problems like
wise arise from forest degradation.
The depletion of coastal and i nland fishery resources is likewise the
result of the dearth of employment i n rural areas, which has driven too
many to rely on fishing as a livelihood and driven fisherfolk to overfish
their fishing grounds. Again, this ul timately u·aces back to an overall
economic policy environment tJ1at inhibited growth of economic activ
ity in the Philippines countryside.
Air pollution is Lhe result of the excessive industrial protection of the
past, which appeared to have had the effect, among other things, of
weakening the incentive to invest in newer, more efficient, and cleaner
equipment and technologies. Coupled with the lack of appropriate reg
ulatory or market-based instruments to check pollutive practices of
firms, the atmosphere in the major cities has deteriorated to alarming
proportions. It has been noteworthy that the economic reforms we have
recenLly undertaken toward an open, competitive economy are now
leading to a surge in new investments by existing enterprises in newer,
more productive and more environmentally friendly technologies.
It has been established that the greater pan of our water pollution
comes more from domestic sources than from industries, because of
lack of sanitary sewerage facilities and garbage collection services,
especially with the congestion in the cities resulting from migration
from the countryside. As [ have already cited above, the past economic
policy regime that favored the traditional cities led to this situation,
which is now being addressed under the government of President
Ramos through a regional development su·atcgy that expects to stem
the tide of urban migration by providing job opportunities in the
counLryside.
The authors suggest a framework for analyzing and addressing the
links between economy-wide policies and the environment through the
Action Impact Mau·ix, or AIM. The value of the matrix is enhanced by
the facl that there appears to be wide diversity in circumstances in dif
ferent countries, leaving little scope for drawing standard lessons. The
various case studies cited by tJ1e authors attest to this. But while the AIM
does appear to be a useful tool for a more systematic approach to the is
sues, drawing one up would be more complicated than i t initially ap
pears. The authors themselves admit that linking specific causes with
particular effects on the environment is especially problematic when
many conditions are simultaneously changing, and the Philippines is
one such case, where several factors and policies at once impact on a
particular environmental system. Furthermore, the relative magnitudes
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of the effect of economy-wide policies on particular clements of the en
vironment are difficult to isolate from more direct policies impinging
on the environment (e.g.. logging license regulations or lack thereof,
lack of enforcement of municipal fishing laws).
Thus, appropriate corrective adjustments cannot be defined with any
degree of precision, a situation that can be dangerous when the level or
magnitude of a policy instrument (e.g., exchange rate, tax policy) can
have profound implications on other variables in the system (e.g., infla
tion, employment, interest rates). Thus, I agree with the Gandhi and
McMorran paper that macroeconomic policies are not the best instru
ments for improving the environment. Mohan also indicated this by say
ing that appropriate complementary measures need to be relied on to
address the environmental "side effects," ifyou will, of macroeconomic
policies. I may be too much of a pessimist, but it seems to me that the
usefulness of the AIM for analysis and remediation, as suggested by Llhe
authors, would be extremely limited given these constraints and the re
ality of scarce data and quantitative rools needed for the purpose. I a m
a CGE modeler myself and I a m only roo familiar with the constraints
on the usefulness of such models.
Nonetheless, I see the construction of such a matrix as a useful exer
cise even if only to provide a tool for problem identification, thereby
providing policymakers a better understanding of the environmental
problem, and for providing some general indications of policy implica
tions. Thus,

J keenly await the AfM for the Philippines that the authors

indicate is being constructed. For such a matrix for the Philippines, r
would include in the list of economy-wide policies
•

trade liberalization/tariff reform policies

•

investment liberalization

•

anti-monopoly policy

•

fiscal reforms

•

privatization program (including Board of Trade for public infl·a-

•

Key Production Areas program of the Department of Agriculture

structure)

• Regional Industrial Centers program.
On the list of invesunent projects, the matrix should highlight the so
called Flagship Projects of the Ramos administration, of which there are

18, and should proceed with the other projects in the Medium
1993-98.
On the list of key sustainable development issues, l would include

about

Term Public Investment Program for

•

land degradation

•

forest degradation
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• indiscriminate land conversions
• water pollution
• air pollution
•

fisheries depletion

•

soil erosion/siltation

•

resettlemenl.

Finally, I would jus! like to address an issue mentioned by the authors
that is relevant to economies like that of the Philippines, which are seek
ing a transformation toward a more indusu·ialized structure from one
in which the agricultural and other primary industries dominate.
Under our circumstances, an industrialization strategy that initially
stresses processing industries is deemed desirable on the basis of
stronger links with the rural (and predominantly agricultural) econ
omy, thereby promoting more equitable growth. But as indicated by the
authors, these types of industries also tend to be more pollutive than as
sembly-type industries, which usually do not lend themselves to location
in the countryside, but are more attractively located at or near cities
where the ports are. Thus we seem to encounter a situation where there
is a trade-off between equity and environmental concerns. This suggests
the crucial need for newly indusu·ializing countries to adopt the neces
sary complementary measures that will address the higher levels of pol
lution

that would otherwise occur in successfully industrializing

economies.

I have not dealt at all with the feedback effects of environmental pro
teCLion or lack thereof on economic growth, for which the authors
admit there remains lack of more systematic evidence. But the value of
environmental protection as a goal that goes hand in hand with eco
nomic development should no longer be in question in a world where
people have become more forward looking, caring not only for the wel
fare of the current generation, but also for that of our children and
grandchildren to come.

Other Discussion
Peter Bartelmus: The sounds that 1 hear from Mohan Munasinghe on
remedial actions appear to me a bit like the add-on policies to deal with
the environment after the effects on the environment have occurred.
The proposal of complementary actions seems to be nothing more than
improved environmental impact assessments, which is no different from
previous approaches at the World Bank when environment was added
to economic policy reform, as an afterthoughL.
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I also hear sounds like let us not touch our well-established macro
economic policies, which are producing the required necessary bene
fits. Have we examined the possibilities of revising macroeconomic poli
cies, which, after all, are the enabling conditions-both for the success
of project implemen tation and for environmental outcomes. It looks to
me that we are still marginalizing environmental objectives when we use
an add-on approach.

1 am delighted to hear thall there is now an active
process in the Bank to integrate the national environmental action
plans (NEAPs) and strategies into the economic work. I hope now, in
addition to meaningful EAPs and strategies, it has been mandated for
the country economists in the World Bank to think about the long term,
which is the essence of environmental issues.

Salah El Serafy:

Ved Gandhj:

Given the importance of complementary environmental
policies, such as appropriate environmental taxes, proper user charges,
removal of subsidies, removal of price distortions, raising energy prices,
and raising water charges, I have a question essentially for Cielito
Habito. What, as a technocrat-politician, does he see to be the proba
bility that the policymakers of any country can be pushed into adopting
such environmental policies in the short run? Or, must we all take a
longer-term perspective until the politicians themselves have realized
the urgency of implementing environmental policies, when these poli
cies will be adopted? We in the Fund can pursue environmental objec
tives as a part and parcel of our work only if there is some probability of
appropriate environmental policies being adopted. Without an assess
ment of the political feasibility, we may well be wasting our time in talk
ing about environmental policies on our missions.
Ian Johnson: I

have a question about the supply responses in response
to t.he removal of subsidies. 1 do not believe t.hat the removal of subsi
dies alone would be enough to ensure sustainability. Consider the price
of water, which is highly subsidized in a country such as Morocco. Its
true efficiency price is certainly far above the price that people would
be required to pay after the water subsidies have been removed. The lat
ter will only mean that acwal costs are being met. If the full efficiency
prices were charged, there would be a sLrong negative supply response,
and these will affect the country's agricultural programs. Given that the
World Bank is in the business of economic development as well as sus
tainabilil)', it will be interesLing to know whether the Bank staff really
considers water subsidy removal as a first step or the only step toward
sustainable agricultural water policy.
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David Reed: Both the Fund and the Bank staff have emphasized that
there are a number of situations in which the "win-win" opportunities
exist. Indeed, we all recognize that price changes can lead to economic
efficiency, which can also have positive environmental effects. I am not
quite sure, however, what proportion of adjustment policies actually do
result in win-win outcomes and how broad and comprehensive they are.
My broader concern is with the impact of macroeconomic reforms on
social structures, and it is unclear to me how the IMF staff deals with
them. We have an ongoing debate about this issue based on the latest
WWF studies relating to the impact of the adjustment programs on the

environment of nine counu·ies. I am very concerned with the response

I got yesterday when I raised this issue, the response to which was that
the Fund is basically a monetary organization and does not have any so
ciologists and does not plan to get any soon.

I think it is important to

point out the Fund has done extensive work on the impact of macro
economic policies on the breadth and depth of poverty as well as on the
delivery of social services, on the efficiency of that delivery, and alter
natives to it. The Fund staff could easily continue exploring the impacts
of stabilization programs on the environment, for example, through the
impacts of fiscal reductions on poverty. Ignoring the environment, in
my opinion, will be really shortsighted.
From our WWF studies it is clear to us that i t is not the price
changes-whether expenditure switching or expenditure changing poli
cies-that have an impact, it is the social dimension that has the most di
rect and enduring impact on the environment. For the Fund staff to
simply argue that they have no capacity will be very short-sighted.
Ganga Ramdas: Is i t correct to prescribe taxes that should be pro
portional to the physical emissions? How will they be designed and
implemented?

Responses
Wilfrido Cruz: In responding to some of the comments, let me say that
there is no real counterpart to the use of benefit-cost analysis i n calcu
lating the environmental impact of the projects. If you want to think of
the methodological counterpart, perhaps domestic resource costs is the
closest counterpart of a benefit-cost ratio. Unfortunately, the complex
analysis of macroeconomic policy-environment links does not fit neatly
into these analytical frameworks.
Regarding the effects of macroeconomic policies on social structm-es
pointed out by David Reed, without doubt, these are some of the thorni-
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est issttcs. The whole idea of social safety nets and complementary so
cial policies and initiatives to accompany the need for macroeconomic
adjustmem or stabilization is in response to these effects.
I fully agree with David Reed that social issues are closely related to
environmental ones. But I do not think that the social scientists and the
environmemalists have invested the kind of time and analytical efforts
required to make progress on these questions, which, among other
things, cover subjects as diverse as indigenous people, resettlements,
gender issues, and so forth. l n fact, in these areas, one sees somewhat of
a disturbing trend of anecdotal statements being made such as, r went
to a World Bank project and I saw this thing happening, which is terri
ble. J have nothing against first-hand experience and inforn1ation
those arc very importanL inputs-but the problem is that we need much
more evidence and analytical work. We in the World Bank are starting
to feel thatjust as rnacroeconomy-em�ronment links are too important
to be left to environmentalists alone, social issues-environment links,
too, arc just too important to be left solely to social scientists!
Mohan Munasinghe: The point Ian johnson has made that subsidies
can be important in causing environmental damage is absolutely cor
reeL If you look at the extent to which energy and 1vater prices are sub

sidized in many counu·ics, they arc large and, in my opinion, it is im
portant to deal with them first before we deal with environmental
externality, to get to a full sustainabilit:y price. I fully agree with lan that
it usually will involve a two-step process; however, the cfficienc)' prices
arc easily calculable while the externalities are far more difficult to cal
culate.
I also agree with Salah El Serafy that we do need to br·ing the eco
nomic and the environmental u·acks wgether, at least within the World
Bank, if not in our member countries. One way is really to make sure
that the National Environmental Action Plans and the Country Assis
tance Strategy documents are consistent with each other or, at least, are
not at cross purposes from each other. I realize fully that this is easier
said than done. We have to prove to the Bank staff that this kind of
cross-fertilizalion is actually helpful to hoth-that the economic argu
ments are helpful on the environmental side and the environmental ar
guments are helpful on the economic side, and that they are not nec
essarily at cross purposes.
On the question that Peter Bartelmus raised, yes, we have talked
about environmental measures in tandem with economy-wide reforms.
Icleally, before you get into m�or dialogue will1 member countries, you
have to identify what the environmental issues might be and build their
solutions into the overall package, as an articulated set. Once again, eas-
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ier said than done.

'vVr: are trying this in four countries, and it is very

hard going. For example, if you want to in troduce propeny rights,
which may be difficult because or legal factors or the entrenched imer
csts and you cannot easily move on that fi·ont, the question is, should we
hold off the devaluation of currency? The obvious answer is no. Thus,
you must idemify where remediation should take place, but whether or
not you can implement it in time is something else. So that the intent is
to anticipate rather than put a band-aid after the damage.
In response to the question raised by Ganga Ramdas, take something
like air pollution and let us say we are considering fuel prices and taxes.
Is it really a complicated process to design the right measures or to im
plement them? You first have to determine where you want to apply
your tax-whether at the poinL of generation of eleCLricity, somewhere
along the chain, or at the consumer level-and whether or not it is
going to be passed along. You also need to calculate the extent of the
damage aucl decide on what exactly is causing the damage. Suppose i t
is the ambient concentration o f particulate matter, then w e have t o look
at the exposure of population. which, in turn, will depend on the loca
tion of population, how much people inhale, and how well nourished
they arc, and th e amount of health care they actually re cei ve. So, it

is a

very tangled problem and it is not very easy lor us to either calculate the
emission and tax, or to be able to evaluate its effects.
Let me reassure David Reed on social issues. The mandate we re
ceived from the organizers of this seminar was to explore the macro
economics-environment links, but we do know that the third leg of the
sustainability pyramid is social. How seriously would the economy-wide
reforms work through the social side into the environment is an im
portant question, and the Bank staff is working on i t .

Peter Bartelmus: In conneclion with the fiUestion by Ganga Ramdas o n
how emissions should be taxed, 1 would like t o nag something we en
counter in green accounting. Indeed, there we would have

10

follow,

on theoretical ground, the chain from emission to ultimate damages,
and the principle is that marginal costs should equalize marginal ben
efits in the form of reduction of damages through environ men tal ac
tion, so that we ha\'c a marginal cost-benefit ratio for internalization
purposes. There arc two reasons why that is not possible. First, it is very
difficult to measure benefits or damages or reduced benefits from en
vironmemal action. Second, in order to link the different costs gener
ated to those that cause them, we have to apply the polluter-pays prin
ciple and it is not easy to decide on the incidence issues. That is why we
continue to have this very crucial problem i n environment cost ac
counting.
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Further Discussion
Cielito Habito: I would also like to comment on the need to revise, if
not overhaul, macroeconomic policies to truly integrate environmental
concerns. I would he the first one to accept that macroeconomic poli
cies are not the best instrument to achieve environmental objectives.
But this is not to deny that there is some scope for adjusting macroeco
nomic policies, or, at least, redesigning the timing and phasing of some
of these policies that could have important impacts on the environ
ment, through their sociaJ impacts.

1 guess the problem here is that

there is a difference between the short-term sociaJ impacts and the
long-term sociaJ impacts of such policies. I would readily agree that the
long-term social impacts may well be positively served by the reform of
macroeconomic policies, while in the short term there may be negative
social impacts. This is the reason why the phrase sociaJ safety net came
into vogue-the idea was to do something about the short term while
the longer-term positive impacts are not yet forthcoming.
There is an urgent need for continuing information and explanation
to the outside world by the authorities on the benefits of macroeco
nomic policy ref01·m or structural adjustment policies, because the
agreemcn t that these arc necessary is not yet universal. Of course, econ
omists are already convinced, that in the long term, both in the interest
of sustained economic growth and to be able sustainably to address so
cial and environmental concerns, we need macroeconomic stability and
macroeconomic policy reforms. Others, including the environmental
ists and sociologists, need to be educated.
In response to Ved Gandhi's question, regarding the prospects of im
plementation of environmental policies in the short run, I can only
speak for the Philippines, where the NGOs now enjoy a strong role in
policymaking. They have a very active participation in most consultative
and recommendatory bodies and there is a great willingness on the part
of the government to listen to what nongovernment advocacy groups
have to say about how we should be handling overall development prob
lems. It is for t.his r·eason that! am quite optimistic that the kinds of ad
justments in policies, whether it is the macroeconomic policies them
selves or the complementary environmentaJ policies, are going to be
very positively received, at least in our context. The politicians in the
Philippines also have been won over to the need for structural adjust
ment or macroeconomic reforms (it was an uphill battle over the last
few years), but we now have a very supportive Congress. It should be
easy, given the background of these debates that we are having here, to
convince them that we do need many complementary measures in en
vironmental policies to address the short-term negative impacts of
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macroeconomic adjustment I am therefore quite opllm•st•c that all
these discussions we are having today are not going to come to naught.
Stein Hansen: Have there been any detailed and concerted studies on
how the levels and patterns of environmental expenditures have been
affected in countries that have gone through sustained periods of severe
fiscal stringency?
Mohan Munasinghe: Some of the very early reviews in the World Bank
of structural adjustment programs looked not only at the extent of en
vironmental policies that were incorporated in those programs, but also
at the expenditure side. However, the best systematic study we have seen
is one done in Latin America and the Caribbean Regional Office of the
World Bank, which looked at this. There is enough evidence in a num
ber of our other ongoing studies that can help answer your question
whether or not environmental expenditures are being badly slashed in
the belt-tightening process of su·uctural adjustment
Ved Gandhi: The critics of structural adjustments keep on poiming out
that social expenditures are being curtailed as a part of adjustment ef
fort under the Bank and Fund structural adjustment programs. In this
connection, we have recently completed a study covering eight coun
tries that shows that during the adjustment period public expenditures
on health and education as proportions of GDP did not decline in any
of them.
Vito Tanzi: One aspect worries me. Whenever I meet ministers of the

environment, they always castigate the Fund staff for not doing more in
this area. Very often I remind them that the person who represents their
countries on the Executive Board of the Fund does not wish the staff to
get deeply involved in the environment. Perhaps he believes that one
should use an organization for one main objective and that the Fund
should remain the main instrument of macroeconomic adjustment and
related monetary issues. I would like lO poim out that the Fund has a
very powerful Executive Directors body, which represents all member
countries and which gives specific insu·uctions to the staff.
I have, of course, always argued that we cannot ignore environmental
concerns, even if they are the side effects of our policy recommenda
tions. We therefore try to encourage more involvement of the staff in
the environment, but always emphasizing that we should not lose sight
of the main o�jective of the Fund.
So, the point I would like to make is that very often the coordination
between economic and environmental objectives must occur within a
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country. If one day we were to receive instructions from our Board that
we should spend far more time on the environment than we are spend

ing, there are lots of people in the Fund who would be perfectly willing
to do that.
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consisted of luncheon remarks by Stanley Fischer on "What Is Rea

sonable to Expect of the IMF on the Environment?" followed by panel discus
sions in which panclisL� were asked to deal with specific questions to help the
Fund staff look ahead and lay the groundwork for integrating em�ronment into
their macroeconomic policy advice.
Dauid Pearce
•

was

asked thefollowing questions.

Do you see taking environment into account

to

be consistent with the

Fund's mandate as set out in Article I of its Articles of Agreement?
•

Can the Fund staff, with its specialization in macroeconomics, deal with the
complexities of environment? What aspects of the work on the environ
ment shcmlcl the Fund staff itself undertake and what aspects should it
leave

to

the staff of the 'World Bank and other specialized institutions?

Cielito Habito was asked thefollowing questions.
•

Are the authorities of developing countries really ready LO integrate envi

•

What steps must the Fund take and what steps must de,·eloping counu·y au

mnment into macroeconomic policymaking?
thorities take to pursue the aims of environmental protection?

Andrew Steer was asked thefollowing questions.
•

Do we know enough about interrelationships between macroeconomics
and the environment

•

to

act now?

Where is furthet· research needed in the near future and where should we
hope to be five )'ears from now?

•

What can the World Bank and the 1MF working together do to help mem
ber tounu·ies COITeCt macroeconomic policy failures with serious environ
mental impacts?

Ved Gandhi
•

was

aslled thefollowillg questio11s.

What has the Fund staff learnt from the seminar and how this knowledge
can be used in Fund operational work?

•

Are there any questions that are still unanswered, and what are the respec
Live roles of international financial organizations (IMF and World Bank)
and academics in answering them?
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What Is Reasonable to Expect of the
IMF on the Environment?
Stanley Fischer

To a remarkable extent, the work oflhe IMF is still guided by its orig
inal mandate, as spelled out in the Articles of Agreement. In 1944, the
founding fathers charged the IMF with, among other things, facilitating
"the expansion and balanced growth of international trade and to con
tribute thereby . .. to the development of productive resources" and
helping member countries with temporary balance of payments prob
lems so that they do not have to adjust by "resorting to measures de
structive of national or international prosperity." These goals are pur
sued primarily through balance of payments assistance and what has
come to be called surveillance.
Although the Articles of Agreement do not refer to the environment,
it is clear that environmental issues must be taken into account in try
ing to anain what the Managing Director often refers to as "high-quality
growt h"-that is, growth that is sustainable, that improves living stan
dards, and that does not mortgage the future for short-lived gain. As the
Managing Director pointed out when he addressed the Earth Summit
in Rio in 1992, lMF member countries, themselves, are redefining and
expanding the concept of sustainable economic growth to encompass
social and environmental objectives. In turn, the IMF is adapting its
views on economic development and thus the advice it gives. For in
stance, the IMF is acutely aware that natural resource degradation that
threatens growth cannot be ignored. But why should it be otherwise?
Taking account of such environmental concerns isjust good economics.

Not<�: The�e remarks were made at a luncheon

talk during the seminar.
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Wh<H are the links between macroeconomics and the environment?
This seminar has explored the question a t great length. The consensus
seems to be that the causality is two-way, giving rise to three broad
themes.
•

•

•

First, macroeconomic stability is good, indeed essential, for envi
ronmen tal protection.
Second, macroeconomic policies might, under certain circum
stances, have an adverse impact on environmental conditions.
Third, environmental conditions themselves can have an adverse
impact on economic growth and macroeconomic balances.

I would like to elaborate briefly on each Lheme and then conclude
with some thoughts on what I believe the I M F can reasonably be ex
pected to do with respect to the environment.
Why are stable macroeconomic conditions considered a necessary
requirement for preserving the environment? Research efforts so far
suggest that in the absence of economic stability, the critical incentives
to preserve environmental resources or undertake investment in envi
ronmental protection are distorted. For example, high and variable
rates of inflation-which frequently distort intertemporal choices, in
cluding those relating to the use afforests, mines, and other natural re
sources-reduce the incentive to preserve resources, as producers and
consumers act as though they were facing high discount rates, thus ig
noring the future.
Numerous country swdies and our own experience suggest that
when economic stability is restored, the necessary incentives are rein
troduced. For example, a swdy of Costa Rica undertaken by the World
Bank showed that lower and less volatile interest rates, brought about by
macroeconomic stability, helped reduce the high rates of deforestation.
This happened because logging firms were able to make be tter in
tertemporal choices-that is, they could more easily determine future
benefiL<;.
But do the results of these studies mean that good macroeconomic
policies arc always good for the environment? The answer appears to be
a qualified no. That is, there are cases in which macroeconomic policy
reforms might have an undesirable impact on the environment-but
these cases occur only when appropriate environmental policies are
lacking.
Let me give a few examples:
•

An exchange rate depreciation may raise the value of a natural re
source that generates export earnings and it may encourage exces
sive exploitation. Of course, expectations of an exchange rate ap-
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preciation may also lead to the same outcome. Both cases, however,
can only occur when the fiscal system does not adequately capture
resource rents or reflect the country's opportunity cost of extract
ing the resource.
Similarly, when governments raise taxes on peu·oleum products
such as kerosene-to improve fiscal balances, they may encourage
the use of wood as fuel, leading to increased deforestation. While
this will occur only when charges for the exploitation of forestry re
sources arc inadequate and are not appropriately adjusted, it has to
be recognized that charging for the use of forests may be difficult.

Thus, wherever environmental policies are lacking, there is a possi
bility that macroeconomic reforms may run counter to environmental
preservation. But even then, the solution is not to give up on macro
economic stability. Rather, counu·ies should be encouraged to tackle
the root causes of environmental degradation-the market, policy, and
institutional failures-to ensure that households and businesses ade
quately internalize the costs of environmental damage.
How about the reverse causality? Studies increasingly confirm that
the environment itself may affect macroeconomic conditions. Indeed,
research shows that environmental degradation and depletion can give
rise to structural balance of payments problems and can reduce eco
nomic growth prospects.
Take the case of exhaustion of both nonrenewable natural resources
(such as mines) and renewable natural resources (such as forests and
!isher ies) through exports. Without adequate replacement and re
newal, the fuLUre export base orresource-dependent economies can be
seriously curtailed. Similarly, soil erosion can seriously diminish a coun
try's domestic food supply and curtail its agricultural exports.

The Fund's Role
What do these findings mean for the IMF? The confirmation of the
nvo-way links suggests that environmental issues could show up in our
dealings with member countries in a number of ways.
First, droelojJing count1iPs. The economic growth su·ategy of a develop
ing country that relics on depletable resources for current economic
activity has to be different from that of other counu·ies. Resources need
to be used at an optimal rate, and provision needs to be made-through
saving and investment-for the time when economic activity cannot rely
to such an extent on raw materials. Most obviously, these considerations
arc paramount in the oil-exporting countries, but they are also impor-
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tant in other natural resource-exporting countries. For example, Kiri
bati built up a reserve fund as it used up its stock of guano.
Next, the economies in transilion. For countries switching to a market
oriented economy, the opportunities for efficiency gains-through re
aligning prices, removing subsidies, and ending soft budget constraints
for state-owned enterprises-are enormous. The I M F can encourage
these countries to adopt policies tha t would serve both the economy
and the environment. These might include, as a first step, adjusting en
ergy prices to their market value, which the World Bank has estimated
could reduce atmospheric emissions of sulfur by up to 60 percent in
Central and Eastern Europe.
Finally, the industrial countries. In countries where I M F efforts focus
largely on stu·veillance, the Fund can draw on the work by national gov
ernments, international o rganizations, and academics on counu·y
specific studies of the impact of environmental policies and conditions
on the macroeconomy (for example, proposed carbon taxes and com
mon environmental policies in the European Union), and bring these
to bear, where pertinent, on our policy discussions.
There is no question, however, that environmental issues tend to be
sectoral and require spec ial analytical expertise. For this reason, we in
the Fund look to the World Bank-our sister organization-to take the
lead on these issues. At the same time, though, we cooperate closely
with the Bank in two key ways.
•

•

First, in connection with some of the IMF's longer-term lending
programs, we work closely with the Bank to help countries prepare
Policy Framework Papers, which often include medium-term plans
for addressing environmental problems. For example, as pan of
Burkina Faso's Policy Framework paper the medium-term
( 1995-97) macroeconomic and structural program includes the
implemenLation of the National Environmental Action Plan, the re
form of environmemal institutional and regulatory su·uctures, and
the strengthening of the water management sector.
Second, together we assist countries in designing public policy re
forms supportive of the environment.

Finally, environmemal or "green" accounting can help policymakers
fashion better environmental and economic policies. For that reason,
the IMF has been supporting the work of the World Bank, the United
Nations, and others that have more direct mandates to develop method
ologies for environmental accounts that augment conventional national
accounts. Although the recently completed version of the System of Na
tional Accounts does not fully integrate environmental concerns into
the core accounts, it does recommend the compilation of satellite ac-
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coun ts, denominated in both physical and monetary units, that record
the depletion, degradation, and other changes in the environment. Al
ready, several coun tries are experimenting with varianLs of the satellite
accoum approach-notabl)' Costa Rica, Mexico, the Netherlands, tor
way, and Papua New Guinea.
The work being carried out on green accounting promises to be im
portant in practice, particularly in providing a framework for thinking
through the two-way interactions: the ramifications of environmental
problems on production and consumption, and Lhe ramifications of
production and consumption on the environment. Moreover, some of
the early results are showing just how significant environmental factors
may be for long-term growth, with indicative estimates suggesting that
conventionally measured GDP may, in some circumstances, exceed
GOP adjusted for natural resource depletion and environmental degra
dation by an appreciable margin. The cost of depleting petroleum re
serves in Indonesia, for example, has been estimated to have averaged
approximately 2 percent of GDP between 1971 and 1984. For Mexico,
the cost or oil depletion, deforestation and soil erosion has been esti
mated a t between 6 and 13 percent of net domestic product in 1985.
For Italy, net domestic product was estimated to have been reduced by
about 1.6 percent in 1986 owing to environmental degradation.
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Panel Discussion
David Pearce, Cielito Habito, Andrew Steer; and Ved P Gandhi

Vito Tanzi: This panel discussion is the most informal part of the semi

nar. Certain questions were given to individual speakers, in the hope
1hat

they would spend a few minutes and give answers. The four speak

ers are David Pearce, Cielito Habito, Andrew Steer, and Ved Gandhi,
and we will go in that order.
The question posed to David Pearce concerned the extent to which
the Fund can take into account the environment within its cw-rent man
date as set om in Arlicle

I of the Articles of Agreement and with its staff

specialization in macroeconomics. (Actually, this macroeconomics part
is slightly misleading, because tl1erc are lots of people in the Fund who
do not have a macroeconomic background, while others have a much
broader background.) The second queslion given to David was, given
that the environment is a multifaceted and complex subject, whether
t.he Fund staff should limit itself to only certain aspects of work on the
environment, leaving others to the World Bank and other specialized in
stitutions. And, if so, what aspects should the Fund staff focus on?
David Pearce: J had the privilege of being a consultant for the 'World

Bank when the Bank decided that environment was an issue it would
come to terms with. It was entirely understandable at the time to find
many people who resisted taking the environment on board, partly be
cause at that time i t was thought to be the navor of the month (some
thing that might soon pass away) and partly because in some ways it was
an unsatisfying subject (it was not clear what you were u·ying to grasp

Note: The panel discmsion '"'''chaired b)' Vito Tanzi.
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hold of when you arc trying to grasp hold of environmental issues). I
believe that the concern that I detect here is similar. Once you start on
environment you might find yourself muddled up with all types of
sociological issues about poverty, gender, participation, and so forth.
Looking back at the Bank in the mid-1980s, one detected very much the
same kind of concerns among professional staff that can be seen in the
Fund now, or for that matter in the GATT when the GATT was being
asked to account for the relationships between trade and the
environment.
So, one should look at the way environment entered into the Bank's
operations. If one did that, one would find that environmental skills
were acquired by staff who were trained in something entirely different.
Maybe one begins by bringing a few specialists in, but evenwally you
end up effectively training existing staff in environmental skills.
The question put to me refers to the environment as a multifaceted
and complex subject, implying that somehow it is going to involve a
huge amount of work for Fund staff to acquire those environmental
skills. I do not think that is quite the case. lL is certainly dif£icult, but it
is not so difficult for people who are well trained in economics in the
way that Fund staff arc trained. So the first observation I will make with
respect to this question is that there is not really a lot to be afraid of. It
has already happened in the World Bank, it has already happened in
GATT and the new World Trade Organization, and I see no particular
reason why there should be a serious obstacle to the acquisition of en
vironmental skills by the Fund staff.
The more important issue, however, is whether the Fund should be
concerned with the environment. I suggested some answers yesterday.
Let mejust summarize those again. I put on my legal hal and suggested
yesterday that the Fund's Article 1 does, in fact, invite the staff to be con
cerned with sustainability. The words are not there, but the sustainabil
ity issue is fundamental. It does not make sense to talk about the reform
of an economic system or the adjustment of an economy to achieve
growth, if that growth is not going to be sustainable. ll would hardly
make any sense to talk about revitalizing an economy to achieve growth
over a three- or four-year period, if that growth comes, in fact, at the ex
pense of the resource base on which it ultimately depends. In my opin
ion, there is enough now in environmental economics-enough expe
rience and enough case material-to demonsu·ate that in fact
economies cannot be sustainable unless that natural resource base is it
self conserved. 1 do not wish to imply that you must never sacrifice en
vironmental assets. And I take that environmental resource base to in
clude notjust natural resources (oil, gas, and so on) but also what I
would call the assimilative capacity of the environment, its capacity to
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absorb the waste producLs that essentially go with the economic process.
Putting it ano1her way, if sustainable growth simply depends on net in
vestment, then the crucial word is "net." We must be sure that what we
are looking at is a process whereby we are fully accounting for the de
preciation, not just of existing conventional assets, but also of environ
mental assets.
The last observation I would like to make is the one I drew attention
to yesterday when we had what I thought was the most interesting in
tervention from the Ooor, pointing out that the Fund already looks at
some elements of the resource base, for example, by looking at what is
happening to the mineral resource base in economies dependent on
minerals, and the energy base for economies dependent on energy, and
the forests for economies dependent on timber. I would urge that one
just needs to go a bit further and say the Fund also needs to be looking
at the soil base for an economy dependent upon agriculture and look
carefully at rates of soi I erosion. If you are looking at economies where
the value or human capital is of fundamental importance, then it is log
ically incumbent to start looking at the situation with respect to air pol
lution and water pollution, because, as r demonstrated yesterday, the
cost w human capital of ignoring 1his environmental damage can be
enormous.
So my response to the question whether the Fund staff can do it is yes.

l do not think it is a major issue. In 30 years of u·ying to do interdisci
plinary research, the one lesson I have learned is that you cannot have
interdisciplinary research unless it is embodied in one person. It simply
amounts to saying that if you are an economist, you have to acquire
these other skills, and if you are a sociologist, you have to acquire the
economic skills, and so on. l see no reason why the Fund staff should
not be in a position LO develop the necessary skills.
Should the Fund take the environment into account, I am absolutely
clear in my mind that, because of the fundamental importance of the
Fund

10

developing economies, it is essential that the Fund takes Lhe en

vironment on board.
Vito Tanzi: Thank

)'OU very much. The second speaker is Cielito Habilo.

The questions posed

to

him were how can developing countries and Lhe

Fund work together on integrating macroeconomics and the environ
ment, what steps must the Fund take, and what steps must developing
countries take.
Cielito Habito: In addressing these questions, I bring today the per
spective of a developing country that conLinues to have an IMF program
(in the form of an extended fund facility) that involves the usual moni-

©International Monetary Fund. Not for Redistribution

Panel Diswssion

-« 255

LOring of economic policy performance indicators or what some like to
call "conditionalities."
In this connection, in fact, let me share with you first the apprehen
sion expressed by my own colleagues in the government, particularly in
my own agency, the National Economic and Development Authority, al
most

as

a knee-jerk reaction when they found out that the Fund was

holding this seminar and that I was going to be panicipaling in it. Many
said that if this was going to lead to new conditionalities, then we do not
want to have anything to do with it
Well, I would like to think that this is too simplistic a view. I would like
to think that the IMF is indeed beginning to have an environmental
conscience, if you like, or a social conscience, perhaps in the face of the
strident criticisms from various advocacy groups and the traditional de
tractors of the Fund. l would like to think that the Fund is moving away
from its traditional hard-nosed monetarism in dealing with developing
countries' economic problems and is willing to recognize that perhaps
the tightening of the monetary reins and lowering inOalion

as

quickly

as possible and at all costs are not necessarily in the best interests of the
people in the countries under Fund programs. And so, notwithstanding
my colleagues' apprehensions, I decided to come all the way here to
participate in these discussions, which, I trust, will lead to an IMF much
more responsive to the needs of people, not only of our generation but
of succeeding generations as well.
I mentioned this morning about the Group of Seventy-Seven's call to
both the World Bank and the IMF to reorient their mandates to inte
grate sustainable development concerns. I see this seminar as indicative
of a willingness to consider this call seriously. I do not know whether we
will see the establishment of a full environment department here in the
IMF in the near future, as has already been done at the Bank. This
would be a notable step indeed if it was to happen and one that would
certainly be welcomed by the Fund's traditional critics.
On the part of developing countries, it appears that progress is being
made toward the goal of mainstreaming environmental considerations
in overall economic policymaking. I am reminded of the constant
clamor that had been expressed in the United Nations Commission on
Sustainable Development (UNCSD), since its first session two years ago,
for economic and fmance ministers to become more directly involved
in its affairs and that the UNCSD should not just be limited to environ
ment ministers. In this year's session, held less than two weeks ago, we
welcomed about a third of the ministers who were non-environment
ministers, while last year I was one of only two economic ministers who
came (the other one was Minister Pronk of the Netherlands). This de
velopment perhaps signals the recognition by the country representa-
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Lives of the U CSD that the environment is much too important to be
left to environmentalists alone.
In fact, in the Philippines, it was I, as Economics Minister, whom Pres
ident Ramos appointed to head our multisectoral Philippine Council
for Sustainable Development (PCSD), while our Environment Minister
sits as vice-chair. And it was our Department of Environment and Nat
ural Resources that had recommended this setup from the very begin
ning. This is in recognition that the country's environmental concerns
must be fully integrated in overall socioeconomic planning and not be
treated as a mere sectoral concern. I am therefore forced to give envi
ronmental concerns their due importance in the fulfillment of my
work, which, among other things, includes negotiating with the IMF
missions on our economic program. As the PCSD includes representa
tives of the nongovernment organizations and people's organizations,
as full members, I am also better able to appreciate the nongovernment
viewpoint in dealing wit.'h sustainable development issues than wou]d
perhaps be possible otherwise.
Now, how can we in developing countries, on the one hand, and the
Fund staff, on the other hand, work together toward integrating
macroeconomics and the environment? This question is best addressed
in the design of the economic programs associated with the various fa
cilities of the Fund with its member countries. In these programs, fis
cal and monetary policies and reform measures in these areas tend 1t0
dominate. Between the two, the more obvious entry point for environ
mental concerns appears to be in the design of the fiscal program. On
the public expenditure side, it has heen said that budget.:'lry cutbaclks
as part of austerity measures required for macroeconomic stabilization
have impacted on environmental programs of governments in a
somewhat disproportionate way, although Ved Gandhi cited evidence
to Lhe contrary this morning. In our own experience, in the Philip
pines, r took a quick look at the budget releases for the projects of the
Depanment of Environment and Natural Resources during 1991-93
when we had an active Fund program. I found out that as much as
30 percent was withheld by our Budget Department from the bud
getary expenditures already appropriated by our Congress for envi
ronment projeclS. f would, however, have to express the caveat that this
is not really very conclusive because other factors may have impinged
on the ability of the Budget Department to make these releases.
Anyway, rny view is Lhat perhaps the fiscal program should have a way
to "insulate" environmental programs and projects from such bud
getary cutbacks, or at least provide some flexibility to prevent the envi
ronmental projects from being the first to suffer as a result of austerity
measures.
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In the Philippines, in fact, we adopted a concept of a core public in
vestment program, two years ago, in which we identified a set of prior
ity public investment activities for which budgetary appropriations had
been made for the year and for which full budget releases were guar
anteed in accordance with the congressional appropriations even in the
face of revenue shortfalls that normally would require cutbacks in ac
tual governmem releases. In my opinion, government programs and
projects of environmental protection should be part of such a core pub
lic investment program. Given the relatively small magnitude of these
expenditures,

as

compared with the much larger numbers involved in

infraslrucwre projects, it should not be too hard to do this.
On the revenue side, fiscal reform programs typically involve com
mitments to adopt measures that would raise additional revenues for
the government. Again, given our discussions here, it would be desir
able to highlight environment-friendly tax measures, such as taXes on
petroleum products, pollution taxes (the so-called Pigouvian taxes),
and forestry charges, in these fiscal reform programs.
These taxes, however, are never popular, especially the taxes on pe
troleum products. You may be aware of our own experience with what
we officially called an Energy Conservation and Environmental Levy
(which everybody insisted on calling the "oil levy" anyway) that we at
tempted to impose on petroleum products in early

1994, only to be

forced to roll back, after very strong public resistance threatened to
destabilize the otherwise hospitable political environment for the rest
of our economic reform program. Thus, I guess stronger education and
advocacy work arc still needed to improve the acceptability of such tax
and revenue measures that are demonstrably advantageous to the
environment.
Incidentally, we had also expected this additional levy on oil products
to provide benefits to both consumers and the drivers and operators of
public transport vehicles, owing to the improvement of traffic flows that
was expected to result from the more expensive u·ansport fuel. We had
an empirical basis for this expectation: our own Energy Regulatom
· y
Board had cited previous studies on gasoline-price increases showing
that the turnaround Lime of public transport vehicles became faster and
permitted more trips per day and therefore led to higher net earnings
for the transport operators and drivers (especially the famous 'Jeep
neys" plying the Meu·o-Manila routes) . This is not to mention the added
convenience to commuters, time savings, and reduced emissions owing
to less idling time.
In general, structural adjusunent programs ought to incorporate
more market-based incentive measures for environmentally sound prac
tices in the production sectors of the economy. Appropriate pricing of
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natural resources, tradable pollution permits, and environmental
charges that force firms to imernalize external costs inflicted on the en
vironment should Ggure more prominently in the overall programs en
tered into by developing countries with the Fund.
It is clear that Fund programs have been aimed at macroeconomic

stability in member countries, which is a vital prerequisite to sustain
ability of economic growth. Indeed, the debates that I have had with
Funrl missions coming to Manila have tended to center on determin
ing the limits of sustainability, in terms of tolerable money supply
growth and inflation, without questioning the desirability of control
ling these. But, sustainable development not only calls for sustainable
economic growth or getting out of the "boom and bust" cycle that our
economy had been prone to in past decades. Equally important, as
indicated by David Pearce, is environmental sustainability, which is
what will ensure sustainability of economic growth in the longer run.
And, if short-term stabilization measures begin to impair government
initiatives to address this aspect of sustainability, then the situation cer
tainly requires some serious rethinking. Mter all, we must not lose sight
of the fact that the ultimate objective of structural adjustment
programs is to improve the lives of people, both now and in the future.
To undertake structural adjustment at the expense of people's welfare
and the protection of the environment is to miss the whole point of
i t all.
Vito Tanzi: Thank you very much. The next speaker is Andrew Steer,
who was asked to tell us where we stand in terms of research, in terms
of knowledge, and in terms of what is feasible and lvhat is not feasib�e,
and where we should be five years from now.
Andrew Steer: The past three or four years have witnessed important
first steps in the effort to disentangle the interactions between macm
economic policy reforms and the environment and the state of knowl
edge on this issue has been presented in the papers in this volume. But
where should we go from here? We in the World Bank have been giving
some thought to this question as we plan our own work programs for
the coming years. I believe there are five items on the agenda that will
need priority attention.
First, we need to assess first-order impacts of macroeconomic policy
reforms on the environment in a more systematic manner. To date
some good efforts have been made, but largely on a pilot basis. We now
know enough to make such exercises routine. In some instances, it will
be worthwhile to construct more sophisticated general equilibrium
models to enable assessment of second- and third-order indirect im-
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pacts . But I believe that the biggest bang for the buck will come from
more modest exercises .
These would involve, in the first instance, figuring out the three or
four impacts most likely to be important. In the case of a comprehen
sive macroeconomic reform package, these may involve, for example,
the impact of devaluation and trade liberalization on the exportable ex
tractive sector and on cropping patterns in the agricultural sector, the
potential impact of budget cutbacks on public expenditures on envi
ronmental protection, and the potential impact of recession on activity
patterns among the poor. To do a full assessment of even these "pat lhs
of influence" would require a general equilibrium approach. But in
many instances, in my experience, the effort would be best spent in
deepening our understanding of the individual, albeit partial impacts.
Second, having undertaken the first-order analysis, it will be neces
sary to utilize the findings in designing environmental policies that will
mitigate any potemially adverse impacts. Ideally, such "first-best" envi
ronmental policies should be embedded in the macroeconomic and
structural adjustment program itself. This has the advant age of giving
clout to the environmental reforms inasmuch as they too, like t h e
macroeconomic reforms, would b e subject to careful scrutiny and
monitoring.
We are starting to see examples of this approach. The recent World
Bank-supported private sector adjustment program in Peru is an exam
ple. Here the authorities and the Bank recognized that the economic
liberalization that was an essen tial clement of the program would likely
place additional pressure on the already-stressed offshore fish stocks
(which were fished largely for export). l l became clear therefore that a
substantially strengthened fishing law would be required to ensure that
the benefits from the program would be sustainable. A new fishing law
(involving, incidentally, tradable permits in allowable fish omakes) was
thus designed and implemented as an integral part of the overall pro
gram and is monitored along with all the other elements o fthe program
for tranche release.
Sometimes it will not be possible to incorporate such environmental
policy strengthening in the core of the reform program itself (govern
ments may choose a parallel track, or the phasing o f the prog rams may
not correspond closely enough). This is less important than the fact
that both tasks (macroeconomic and environmental reforms) get im
plemented effectively, and in a manner that ensures that the envi ro n
mental policies do not lag behind the shift in incemives that is the
essence of the structural adjustment program.
Third, if we are to succeed at integrating environmental concerns
into the way we do our economic analysis, it will be necessary to incor-
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poratc environmental concerns into calculations of macroeconomic ag
gregates. This is now commonly accepted at the project level. In calcu
lating the economic rate of return of an invesunen t it is clearly desirable
to build in any negative impacts of environmental damage stemming
from the investment into the calculations. So too at the aggregate level,
i t will be necessary to treat depletion of natural capital in a manner
analogous to man-made capital. Macroeconomic policy is, at root, aU
about ensuring that economics save and invest appropriately to ensure
long-term benefits to their citizens. But it will be of little use to a nation
to ensure adequate financial saving to (inance the continued growth of
the fabricated capital stock if at the same time other equally valuable
aspects of the natural capital stock are eroding in an unsustainable
manner.
I t is for this reason that the \l\1orld Bank has recently published
(World Bank,

1995, Monilming Environmental Progress) revised aggregate

savings rates for all of our member countries. By factoring in the de
preciation of the natural capital stock we are able to ask the question,
"are nations saving enough for the future?"-surely a question of vital
imerest for macroeconomics. These calculations are very rough and
preliminary, and we see them as only the first tentative step toward a
more fundamental shift in the way we measure progress. We would not
support the view of some environmentalists that

GOP measures should

be replaced entirely. Clearly there are policy choices that need to be
made (such as monetary policy) for which an accurate measure of the
monetized transactions in an economy will be essential. But Lhe current
national accounts are obviously poor indicators of the long-term sus
tainability of a nation's development path.
Fourth, we will need to make progress in our understanding of the in
direct innuence of su·uctural economic reforms on Lhe environment via
their effects on institutional and social structures. To date the common
criticism of austerity measures for the environment has been couched in
terms of the impact of public cutbacks on the capacity of formal public
agencies to carry out their task of environmental protection. But I be
lieve that probably more important is Lhe potential impact on informal
traditional mechanisms. We are all slowly recognizing that often the
most effective measures to protect the environment are not undertaken
by governments but by a set of rich u·aditional and modern mechanisms
Lhat, while sometimes receiving support from Lhe public sector, are essen
tially independent. These range from water and forest users associations,
u·aditional communal management mechanisms, and even business
led self-enforcement schemes, to voluntary conservation organizations.
These informal mechanisms work for a variety of reasons associated
with group self-interest and (occasionally) altruism. How vulnerable
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they are to substantial shifts in the economic policy strucmre of an
economy is not clear. But there is plenty of evidence from the rich lit
erature on common-propeny regimes that once lost these mechanisms
are very hard to recreate. For this reason it is vital that we improve our
undersanding
t
of these important impacts. The broad concepts have
been laid out (sec David Reed, forthcoming,
Environment, and Sustainable

DevelofJment).

Struc/uml Adjustment,

the

It is now necessary to take a

tough empirical look at this issue.
Finally, it will be necessary to deepen the dialogue and partnership
between macrocconomists and the environmental community. To date
in the discussion between environmental experts and macroecono
mists, the flow of wisdom has generally been from the former to the lat
ter. For the future it will be necessary for learning to occur on both
sides. Many of the impacts of economic reform will be positive for the
environment, and while macroeconomic stability will not guarantee a
sustainable future, instability will guarantee an unsustainable future.
It has heen surprisingly hard to mobilize enthusiastic support from
the environmental community even for those aspects of economic ad
jusunent programs-such as the elimination of subsidies on energy and
other inputs-that are unambiguously in favor of the environment.
Support for the broader objective creating a stable investment climate
that will encourage a longer-term perspective on the part of investors
(an essential ingredient for sustainability) has been even more half
hearted. When it comes to macroeconomics, the environmental com
munity still tends to emphasize what it is against (such as cutbacks in en
vironmental expenditures owing to the need to balance the budget)
than what it is for (which surely includes macroeconomic stability and
the removal of perverse incentives). If environmental groups, which are
gaining in influence in many of the countries in need of improved eco
nomic policies, were to take a position as aggressively in favor of pro
environment economic reform as they have taken against many other
measures, this could help mobilize support for these much needed poli
cies among a constituency that has traditionally been highly suspicious
of such policy reforms. This is one of the reasons why we need to build
deeper partnerships with those serious environmental groups who are
willing to engage in these important issues.
Vito Tanzi: Thank you very much, Andrew. Now Ved Gandhi is going

w

draw the main conclusions and lessons of the seminar.
Ved Gandhi: Our purpose in holding this seminar was to learn from ex
perts and professionals in the field of environment, and the seminar has
been a tremendous success in that respect.
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I must say i t was good to hear from Andrew Steer that

our own conclusions on relationships between macroeconomics and
the environment were not wrong, but that more needs to be done and
can be done.
So what have we learned over the last one and a half days? Let me list
a few things.
From David Pearce we learned why the Fund must pay greater atten
tion to environmental degradation, whether or not it is caused by
macroeconomic policy reform, because of its effects on human capital,
natural capital, and loss of output, and therefore on the sustainability of
economic growth.
From Stein Hansen we learned that environmental targets (even
though not all but only a few crucial ones can be integrated into eco
nomic policymaking) should be taken into account and economic pol
icymakers should be shown the possible trade-offs, if any, through a
computable general equilibrium model and in a country-specific con
text. Doing this will require commitment of policymakers and advisors
to this activity, but it will also require substantial allocation of resources.
From Banelmus, Bloem and Weisman, El Serafy, and Ward we
learned that while developing comprehensive "green accounting" is de
sirable, and should be our first choice, the Fund does not need to wail
till these accounts are ready. For short- and medium-term financial pur
poses, present national accounts may be sufficient, but important phys
ical environmental indicators and targets, especially relating to the basic
social services, must be borne in mind and actively woven into the de
sign of structural adjustment programs.
From Knut Alfsen we learnt that there arc counu·ies, especially in the
industrial world, where work is being done in integrating macroeco
nomics with environmental concerns and this work can help enhance
the breadth and depth of policy dialogue. The Fund staff could benefit
from it, if they diligently sought out this work and brought it to bear on
their policy dialogue with the authorities. This will help us develop poli
cies to benefit macroeconomic stability as well as environmental objec
tives of the counu·y.
From Munasinghe and Cruz and Habito we learned that macroeco
nomic policy reform is essential and often results in win-win outcomes,
for the economy as well as for the environment, and that the removal of
price distortions, removal of subsidies, adjllsting utility and energy
prices, levying or raising stumpage fees, protecting some crucial and es
sential environmental expenditures and environmental investments
from budgetary discipline, levying or increasing environmental taxes,
user charges, and so forth, can be and should be pursued with addi
tional vigor by Fund staff. Some of these can also provide finances for
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strengthening social safety nets, which will be welcome from an equity
point of view as well as from an environmental point of view. The Fund
staff could also start thinking of making assessments of whether we are
encouraging any form of environmental degradation through macro
economic policies and thinking about what remedial measures can be
put in place.
We have also learned many things from various speakers and floor
discussions. Here l will list three.
•

Environmental conditions, including resource depletion and pol
lution can affect the level and growth of output significantly. Sus
tainability of balance of payments and macroeconomy, which is a
main mandate of the Fund, cannot be ensured in our member
counu·ies unless these environmental conditions are taken into
account.

•

Environmentalists and economists need to work together, instead
o f following independent tracks and separate objectives (hidden or
open). As Mohan Munasinghe and KnutAifsen put it, they need to
be brought inlO one room and made to listen to each other's
needs, constraints, objectives, and the resultant implications. The
Fund staff can perhaps do its part in bringing them together in its
member counu·ies-this is because there are many win-win policies
that arc not being considered seriously at this stage as these two
groups arc not talking to each other. If these groups could be
brought together, you have the potential of raising environmental
taxes, levying appropriate resource user charges, reducing envi
ronmental damaging subsidies, and institutionalizing propeny
rights, all of which will be win-win policies.

•

First-best conditions, neither in the environmental policy field nor
in the economic policy field, exist or are likely to exist in many
member countries of the Fund. Both sets of policies, environmen
tal policies as well as economic policies, would tl1erefore continue
to be made in a second-best world. There is no need to be dis
heartened, we were told, as long
the best we know how.

as

we push al1ead on botl1 fronts,

As one speaker mentioned yesterday, even

modest progress on basic environmental objectives will be
progress!
So, we have learned a great deal about what the Fund can do, but this
audience must recognize that others have to play their pan in helping
us do it, and do it well. The academics must keep on working on the
country-specific computable general equilibrium models, their devel
opment, as well as their uses. Statisticians must keep on working on
greening the national accounts. Country authorities must themselves
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start paying sufficient attention to environmental objectives, both na
tional and international, encourage a closer dialogue between their en
vironment policymakers and economic policymakers, and make use of
two BretlOn Woods Institulions toward the development and imple
mentation of environment.:'llly friendly and environmentally sustaining
economic policies. NGOs can do their pan in keeping the environment
and related agendas on the table and in helping keep the country au
thorities, academics, statisticians, and policy advisors, like us, on our
toes, but in ways that are helpful, supportive, and constructive.
Vito Tanzi: Thank you very much. We can now have general interven

tions, which can be either in the form of questions clireCLed to the
speakers or in the form of statements, as long as the statement.s are not
too long.
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Other Discussion

Emilio Sacerdoti: Dealing with small or medium-size African countries,

sometimes we find ourselves in impasses and contradictions. What do
you do when you have small counu·ies with populations growing by

3.5 percent per annum, the resources being encroached, fisheries being
depleted, soils being eroded with intensive agriculture, forests being
cut? You have countries in sub-Saharan Africa where households basi
cally use natural gas, propane bottles, or butane bottles to do their cook
ing, and these bottles are subsidized. If these subsidies are eliminated,
bushes will be cut, and the little remaining forest will be cut, with re
sulting desertification. In this sense we face some real limits in poor
countries with limited natural resources and very large population
growth.
It is not the question of doing green accounting or getting taxation
right. I assure you that in the poorer counu·ies in Africa, we are very
aware of the problems of soil erosion. When we do projection of the
balance of payments of countries, in which cotton exports are large, we
arc concerned about the environment. We know that cotton produc
tion is not environment-friendly-it requires a lot of fertilizers-yet the
fact is that farmers love cotton production in Western Africa because
prices are favorable. The farmers sometimes manage to get fertilizers
informally from neighboring countries in order to produce more
cotton.
So, we should be realistic. ln countries where population continues to
grow rapidly, if we do not have environment-friendly industrialization,
we will have a serious deterioration of the environment over the next
five or ten years, and there will be very little we would be able to do.
Where we can use the right taxation measures we should, of course, use
them; however, pressures on the environment in many countries remain
serious.
Vito Tanzi: Thank you very much. Perhaps Andrew Steer can address

this comment.
Andrew Steer: What you say is clearly true. It would take a different con
ference to talk about what is the right development strategy for Africa,
but I will make a couple of points. You are correct in saying that if
Africa's environment is going to have any hope whatsoever in the fu
ture, there has to be accelerated economic development. And tl1e sta
bility of the macroeconomy in Africa cannot but be profoundly pro
environmental over the long term.
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What this seminar is asking, though, is a slightly different question. If
what you are doing over the short term might actually hurt the envi
ronment, and I think there is some evidence tl1at that may be so, how
can we get the long-term benefits of macroeconomic stabilization with
out some of the short-term costs? I think tllat is tl1e real question. Ad
dressing tlle broader issue of what to do when populations are growing
at 3 percent a year, and soil fertility and forests are declining by 1 per
cent a year, urban populations are rising by 6 percent a year, will require
another conference.
Salah El Serafy: I am inspired by the last comment. I am puzzled how
institutions like the GATT, and even tlle I M F, do nothing about the
dumping of manufactured goods, wh ile dumping of primary products
is perfectly acceptable and is encouraged. Have the Fund or the Bank a
role in directing attention to the fact that richer countries are export
ing primary products at far lower prices than if you internalized their
environmental costs. Is there a position on this? This also draws atten
tion of the world that we are really exploiting the poor for tlle benefit
ofthe rich!
Vito Tanzi: This is very interesting. Actually, r never heard of environ
mental dumping, but I suppose one could easily build up the concept
whereby if you are exploiting the resources and are selling them inter
nationally at a price that does not take into account externalities, that is
a form of dumping. Any reaction from the experts? Professor Pearce or
M r. Steer?
David Pearce: Well, I do not know what the Bank or the IMF are doing
about that.just to tell you that in Europe this is actually a very hot issue.
We are discussing, probably against all odds, the fundamental reform of
tlle common agricultural policy (CAP). One of tlle effects of the CAP is
to do exactly what Salah E l Serafy said, which is to dump surplus pro
duction in tlle developing world to the detriment of the developing
world. One of the arguments, and I would confess it is one of the argu
ments and not the dominant argument, suggests that by not moving to
ward world prices we are unfairly exploiting the developing world. The
dominant arguments for the reform of CAP obviously are based on the
sheer size of tlle budgetary requirement for subsidizing European agri
culture and tlle environmental effects.
Andrew Steer: When a country's exports involve a negative externality
that is not being costed, tllis is different from dumping. Clearly there
should be some kind of pricing of iliat externality. Given tlle stress they
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are under to earn foreign exchange, these countries may not want to
put a tax on their exports or tax fertilizer or whatever else is destroying
their environment. In such cases, you might want some kind of inter
national negotiation. We have suggested that the international trading
system and the issues of negative externalities need a thorough exami
nation. If there could be some kind of international agreement on the
taxation of externality-causing outputS and inputS, it would be a great
idea.
Margaret Kelly: Regarding what the IMF is doing about things like the

CAP, we do not have direct responsibility over trade issues. But if you
look through what the IMF has been doing, both in its trade policy dia
logue with countries and in the reports that have been put out by the
Fund on trade policy, as well as in the Wor·ld Econo·mic Outlook, the IMF
has certainly taken up these issues. Quite a lot of analyses have been
done on the adverse effectS of policies such as the

CAP.

David Nellor: I think the focus of much of the discussion over the last
couple of days has been on what the Fund should or should not do, and
that includes issues such as the national accountS and use of CGE mod
els and the like. I think it is worth mentioning that there are some cases
in which the Fund has actively taken into account environmental issues.
In cases where natural resources are important, we have taken these ac
tively into account and looked at the possibility of a reduction in the
major exports of some natural-resource producers. We have analyted
the questions of how macroeconomic adjustment should be under
taken, whether exchange rate adjustmentS are appropriate, and the
like, taking this possibility into account. I think we have also taken into
accow1t issues of the social structure that David Reed alluded to. In
some cases, the logging companies have given local landowners four
wheel-drive vehicles, resulting in large rent transfers. These had to be
taken into account in designing fiscal adjustment strategies. These are
the types of issues that we have tried to come to grips with in designing
programs, and it is not right to say that we have ignored these issues ai
LOgether. I think, in the case of natural resow·ce-rich counu·ies, we do
actively take environmental impacts into account.

David Reed: I very much appreciated the comments of Stanley Fischer
today and I also appreciated the comments of, I am not sure whether it
is a chastised or reformed, Ved Gandhi in his concluding comments. In
deed I think that the challenge that the Fund has before it is to trans
late the very positive for ward-looking orientation both of them sug
gested more evenly throughout the staff and its operations.
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May I suggest that one of the lessons I would hope the Fund would
take from this very positive exchange, also derived from the experience
of Norway, is the benefits or the pannership formed between economic
policymakers and those concerned about environmental sustainability,
and the benefits that that society will derive from this partnership in the
long run. The benefits are quite demonstrable through the long term.
We have come to the Fund a number of times, either to reform the sys
tem of national accounts or to review macroeconomic reforms, and
have found that there is the embryo of the partnership there. I would
encourage you to look at the long-term benefits of developing this
partnership.
Ved Gandhi: The Fund staff is a servant of the member countries that

are the signatories to the Articles of Agreement of the IMF. We can
move in any panicular direction, but only at the pace at which the coun
tries themselves move and allow us to move. One of the reasons why I
stress this point is that the country authorities themselves have to inte
grate their environmental objectives with economic objectives and the
environmental ministers and the economic ministers must be brought
in one room. We can take an active role in facilitating that, but it is ab
solutely essential that this occurs. Until that happens, to expect the
Fund staff to move much more rapidly will be a pious hope. Therefore,
my request to the

GOs is to please go back to the countries you deal

with, make sure that the environmental ministers and tl1e economic
ministers meet, and ask them to bring the Bretton Woods instiwtions in
the same room while they talk. This has not occurred. Until that occurs,
the movement toward envirnmental sustainability will be slow.
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Vito Tanzi

Let me conclude the seminar with two observat ions that are highly
relevant to our discussions of the past two days and then with a few re
marks on the future direction of Fund work in the environment area.
My first observation is that, as with any field of enquiry, we need facts
before analy sis and analysis before prescription and I am not sure that
we have all the agreed facts or analytical tools or presniptions as far as
environment is concerned.
Facts. Facts regarding environmental issues are important and in the
past few years we have certainly made a lot of progress in this area. The
World Bank, together with IGOs and som e other specialized institu
tions, has been instrumental in gathering and generating lots of facts
about the environment, which all are essential. However, from time to
time, one wonders whether the facts that we have on hand are really
final facts orjust transitory facts. As an example, we are told that elec
tric cars are a soiULion for present-day transportation problems, but
then we are also being told that electric cars would lead to an environ
mental disaster, because they would need large lead batteries, whose dis
posal would create greater problems than the problem the electric cars
are trying t o solve. We have to be certain about the facts before solu
tions to environmental problems can be presented with a certain de
gree of certainty.
Analysis. Except for very few countries like Norway, where serious
work has been done, analytical work seems t o be lagging behind facts.
It may well be that the issues themselves are not precisely defined. As an
example, what is the optimal basis for the taxation of environmental in
puts? The u·uth is that, in many cases, we really do not k now precisely
the base on which we should apply an optimal environmental tax. We
may have some broad approximation, which may or may not have much
269
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relevance (the United Nations is suggesting, for example, that we tax in
ternational airline travel as a way of achieving environmental improve
ment; however, the relationship between taxing airplane travel and the
environment is not very clear) . If we do not have a precise base that we
should tax, we really do not have an appropriate environmental tax. So,
in certain cases, the analysis is still at the very early stages.

Prescription. We should be hesitant to make strong prescriptions un
less we are confident that our facts are right and that our analytical tools
are co.-reel. In many cases, as I have indicated, we should be hesitant to
prescribe because we are unsure of the facts or the analysis. In many
other cases, however, the institutions that have to carry out the pre
scriptions may be nonexistent. You can enact a prescription and pass a
law, but if you do not have the institutions to implement the law, you
cannot get very far. So, we have to make sure that the institutions are in
place and that the rules will be implemented i n the intended way.
My second observation relates to the reversibility of environmental
damage and the role of technology in bringing it about, both of which
we have not discussed in the seminar. After all, things do change over
time. What may be an environmental problem at one stage (say, a beach
that bec omes polluted because construction material is being dumped
into it) may reverse itself at a later stage when the government respon
sible for the beach can afford the cost of cleaning it up. So, if the envi
ronmental damage is reversible, and this relates to the sustainability
issue, then maybe one can have policies that lead to some environmen
tal degradation in the short run but that can be addressed in the
medium to longer run. This, of course, also depends upon the avail
ability of relevant technology to help solve these problems.
Let me now remark on the past and the future work of the Fund in
the environmental area. We knew almost nothing about the environ
ment four years ago but know quite a bit today, so there has been a gi
gantic jump i n our knowledge of environmental issues. We had a simi
lar experience when we started dealing with poverty. There was a time
when the word poverty was almost unheard of in the Fund. Then we got
concerned about it and began to worry about it. As time passed, this
concern became quite broadly spread within the institution, so that now
almost everyone, who leads a program mission to a member country,
worries about the impact of the Fund program on the poorest

10 per

cent or 20 percent of the country's population. I am sure that progres
sively, though slowly, we are moving in that same direction with regard
to the environment as well.
A point that has been made frequently during this seminar is that the
mandate of the Fund limits the Fund's work on the environment as it is
not the Fund's main responsibility. I n my opinion, there are certain
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things in the environment that we can do even now without having to
go to the IMF Board or changing the mandate of the Fund. As we have
discussed over the last two days, we know that environmental degrada
tion and natural resource depletion can have an impact on macroeco
nomic balances and growth prospects of counu·ies. As Fund staff be
come aware of these problems in the countries in which they work, I
would expect that they, of necessity, would start taking into account the
implications of these problems in their assessment of macroeconomic
conditions as well as in their policy dialogue with the authorities of the
counu·y.
Let me give a few other examples of what we can possibly do. We have
discussed today the work being done in Norway on the interplay be
tween macroeconomics and the environment. Certainly, work of this
kind could entet· into the policy dialogue with our industrial country
members where our role is mainly that of surveillance.
In developing countries, and economies in transition as well, where
we are providing financial support for macroeconomic policy reform to
help countries achieve sustainable external balances, we can encourage
countries to take advantage of win-win opportunities for improving

macroeconomic balances and the environment, through the adoption
of sound economy-wide policies, such as price reform, subsidy reform,
and liberalizing markets. We do recognize that such pobcies may inter
act with existing market, policy, or institutional failures for environ
menal
t resources. In such circumstances, the Fund staff could encour
age the country authorities to adopt appropriate complementary
environmental policies. Of course, such encouragement cannot and
should not lead to "environmental conditionality."
However, all of us must admit that the issues of environmental sus
tainability extend beyond the timeframe of the Fund-supported pro
grams and i t is not something that the Fund staff alone is capable of
dealing with. Besides, we must respect the commands of our member
countries, represemed by their ministries of finance or cenu·al banks,
that the Fund must remain a monetary institution. With regard to
longer-term environmental issues, therefore, we will have to continue to

rely on the World

Bank

and

other specialized

environmental

institutions.
Regarding the role of the countries themselves, the point has been
made here as well as in other fora, that the Fund prescribes structural
adjustment policies, and, among other things, tells the country to cut its
public expenditure on social services or the environment. I t is impor
tant to stress that our member countries are completely independent
and sovereign entities, and while we do negotiate the final objectives of
the programs, it is left up to the country authorities to decide on how
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they wish to achieve those objectives. If they decide that they want to cut
the public expenditure on social services or the environment, we can
make some noises about it, but there is not much else that we can do. It
is, and has to be, an internal political decision of the coumry as to what
is finally done to achieve the program objectives. Incidentally, someone
mentioned that a recenL study by the Fund staff showed that social
spending on education and health was not reduced in eight countries'
su·uctural adjustment programs. I n fact, a study of African countries,
done by David Sahn of Cornell, also shows Lhat structural acljustrnent
programs led to little to no reduction in public expenditure on health
and education, quite the contrary from what is normally believed.
In this connection, Cielito Habito suggested earlier that environ
mental projects should be insulated from cuts in public cxpendiwres
under tJ1e IMF-supported programs. Quite apart from the fact that this
is essentially a decision for the authorities to make, as I said before, I see
a possible problem with this approach: you open yourself to equal pres
sure from other groups. The environmental group is not the only group
out there u·ying to push its objectives, you could get pressures from
otJ1er groups, say, those who want to protect the spending for certain
regions of the counu·y, or for civil servants, for the aged, for defense, for
sports and youth welfare, and so forth. So, one has to hope that the au
thorities themselves would be wise enough to decide upon the best al
location of the country's resources.
Finally, I do not wish to minimize the problems of environmental
degradation and resource depletion in many counu·ies and we hope to
be able to expand our work in the environment. There are, however,
some constraints. The latest constraint i s that the Fund has started re
ducing its staff at a time when a major activity of the Fund, surveillance,
has to be expanded.
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