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Introducticon: the Econowmic Meaning of Sustainable Development

Sustainable developmant is sbout being fair to the future. It is
about leaving the next generation a similar, or better, regsource
endowment than that which we inherited. Resources enable us to
achieve society's goals, the maximum wellbeing of the population
combined with special concern for the most disadvantaged, the
poor, the sick, the infirm. But any generation can inecrease its
wellbeing at  the expense of the future by plundering resources
now, by rapidly depleting exhaustible resources such as  ¢oal and
©0il, by removing more than the sustainable yield of renewable
regources such as timber and fish, and by disposing of wastes to
receiving environments in amounts greater than those environments
can assimilate. Belng fair | to the future means behaving
sustainably. It means teking only the sustainable yield from
renewable regources and honouring the environment's limited
capability for receiving waste. It means using exhzustibkble
rescurces wisely so that, as they are depleted, the profits from
their use are reinvested in technology and other forms of capital
wealth,.

Tha basie rule of sustainability - leaving the same or an
improved resource endowment as a bequest to the future - is open
to two broad interpretations. Everyone is familiar with the idea
"of capital wealth - the stock of machinery, factories, roads made
by man, There iz human capital too - the stock of knowledge that
advances as man discovers, experimsnts and thinks. By now we
should also be familiar. with the  idea of enviromnmental wealth-
the stock of natural assets such as tropical forests, freshwater,
figheries and wildlife. Less familiar is the idea of thinking of
other environments as wealth too. The ozone laver is  an
environmental aszet, az are the fundamental bicgecchemical cyecles
that regulate the earth and life upon it.

The Broad Interpretaticon of Sustainability

on the first interpretation of sustainability as fairness to the
future it is the total stock of all forms of wealth that must not
be depleted. It is consgistent with this view that environmental
wealth ig depleted as long as  that depletion is compensated for
by a2 building up of the other forms of wealth, human and capital
wealth. Egqually, if man-made wealth is run down, environmental
capital must be built up to compensate. On  this broad view of
sustainability the two basic forms of capital - man-made and
natural - are substitutes for each other. Deciding how much to
have of sach form of capital then depends on the values placed on
them by scciety. If it iz more important to clear tropical forest
“for agriculture or timber, then the broad interprestaticon of
sustainability sanctions that process..




2

This wview of gustainapility ecan ke feund 1n the literagure on
sustainable development. Several cbservations are in order.

First, deciding how much to have of esach torm of ¢apltal rasts on
determining their correct values. To the esconomist this means
finding the right prices. Pricing man-made capital presents
little problem since it  is bought and seold in the market place.
Pricing the enviromment is much more difficult. It strikss many
people as immeral since the environment iz surely 'beyond price’.
There are alse few markets in environmeantal services: we do not
buy and =ell the services of the ozone layer, nor the watershed
protection functions of tropical forests, nor the water
purification functions of wetlands. T¢ say that environments are
‘bevonnd price' 1is wunhelpful. If it means environments are
infinitely valuable then the 1logical outcome I1s that we should
never do anything te harm any form of environmental capital. &
moment's reflection will show that such & vrule would stultify
human existence. If it means that environments are somehow
outside the economic value zystem then we have little basis for
choosing between snvironmental and man-mads capital, The argument
that environments are 'bevond price' are not illogical: of course
there are moral arguments for preservation bkased on rights to
existence. But there is an alternative route to conssrvation and
it is more workable and persuasive. Even though environmental
services are rarely bought and sold in markets, it is possible to
gat some idea of what those wvalues would be if only there was a
market. This 4is the economist's idea of a 'shadow price', the
price that would rulese if environmmental goods and services were
traded in the 'right' amounts!. So, our first obgervation is that
sustainable development means getting our accounting systems to

reflect, as far as possible, the shadow priceg of the
anvironment. :

The second observation follows from the first. We cannet leave it
to unfettered markets to . secure the ‘right' amount of
environmental capital. Market economies tend to behave as if
environmental services were free goods, gifts of nature. But
economies and environments interact in intricate and pervasiwve
ways simply becanse of the laws of thermodynamics. It iz an
ines¢apable fact that sconomies cannot function without materials
and energy, and it is eqgually inescapable that thoss materials

1, strictly, shadow prices exist for all commoditiss whether
they are marketed or not. Shadow prices are the prices that would
rule if resources in the economy were optimally allocated. It is
well known in economics that freely functioning warkXets will not
secure such an optimal allecation because of what ig known as
'market failure'. One conspicusus form of market failure arises
because the prices of goods and services do not dinclude the
services of the environment that are used up in making those goods.
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and energy will reappear in nratural environments as wastss? . But
anything that iz effeactively so0ld at a zero price will be
overuzed., Hence any economic system that treats envirenmental
systems as free goads will ovaruse them. Environmental
degradation is a aymptom of 'market failurs'. : :

The third observation about broad sustainability is that we must
inveszt the proceeds of any regource depreciation to ensure
fairness to +the future. But all too often we do not do this: we
consume the proceeds. This is a familiar feature of politiczl
debate in resource—endowsd countries. In the United Kingdom, for
example, there has been controversy over the uses to which North
Sea o0il revenues have been put.

Sustajinability as Conservation of Ngtural Resources

The breoad Interpretation of austainzble devezlopment 1= consistent
with running down environmental wealth as long as man-made
capital is substituted for it, and as long as the 'trade—off' is
fully informed in terms of the right prices for the two forms of
capital. But the sustainable development debate has tended to
place even more impertance on environment than i3 given in the
broad wview. What are the arguments for conserving natural assets
sc as to leave the next generation with a similar environment to
ours 7

Many environmental assets do not have man—-made sybstitutes. We
cannot feasibly plug the hole in the ozone layer, nor substitute
readily for the carbon oyele. The fact of nen-substitutability
should lead us to be even mere cautious about running down
environmental capital.

A2 further wvariation on non—-substitutability is that we cannot
replace an extinct species. Much eavironmental capital has the
feature of being irreversible: once lost it cannot be regained.
Thiz may be contrasted with man-made c¢apital which can be
destroyed and rebuilt almost at will. Some people argus that the
wellbeing obtained from some other asset will be dust the =zame:
although we cannot substitute for the rhincceros or slephant, we
can create some good which will ogive us  egqual pleasure. This
'substitution of wellbeing' argument ignores the important fact
that wellbeing, or 'utility’™ in the economist's language, is= not
homogeneous. There are experiences which for many beople are
unigue and for which therese are no substitutes: the music of a
great composer, the writing of a Shakespeare, the wander of a

rainferest.

z, Subject to recycling, of course.But we cannot recycle

energy at all, while the second law of thermodynamics should
remind us of the impossibility of 100% materials recycling.



Finally, we do noet fully comprehend how natural environmeants
functien znd what =servicss thevy provids. ¥Yet in face of zuch
uncertainty it seems dangercusly risky to behave as if we know
what we are surrendsring by degrading our environment further.

- For thesge reascns at least, sustainable development must mean
compensating the future for any environmental losses by replacing
thoze losges with similar azsszets. Simply pointing to a constant
or increasing stock of tetal wealth is noet encudgh.

The Economic Implications of Sustainable Development

We have dwelled at length on the meanling of sustzinable
development because such reflasction points to several major steps
that need to be taken in practice.

{(a) Changing the National Accounting System

There is already a =significant amount of effort going inte the
modification of the way in which we measure economic¢ progress.
The basic indicator is gross national product (GNP}, which
measures the aggregate value of the output in the economy in a

© - given year. GNP ocught to be related to society's wellbeing. If

GNP goes up we ought to be able +to assume that wellbeing has
improved. But GNP 1sg misleading in this respect. Consider what
happens if people spend money frying to adapt to or prevent
pollution. Their expenditures appear as a gontribution to GNP.
The environmental damage they seek to offset iz not recorded at
all. This is essentially the same point we made earlier: simply
bacausse environments2 do not generally have markets it does not
mean that +they have no economic wvalue. But GNP essentially
meassures the  wvalue . of. marketed. output. It ignores the
environment. A more correct measure of GNP -would net out the
kinds of 'defensive' expenditures incurred to combat pollution.

In the szame way, any environmental damage that occcurs should be
valued and deducted from GNP. National accounts statisticians are
aglseo used te making reasoned estimates of the amount of
depreciatien of man-made capital. . They deduct this depreciation
from GNP to get net national product (NNF}. This is g better
measure of wellbeing because it allowe feor the fact that some of
the wealth - from which GNP flows iz s=ubject to decay,
depreciation. But NNP ignores natural wealth., Tt too is subject
to depreciation, for example by running down reserves of oll. or
reducing the standing stock of forest. There is no logic to
support including one form of depreciation and ignoring the
ather.

R
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These types of modifications to the accounting systems are
beginning to be made, but they are complex and costly in
practice. A feasible alternative is to publish a separate set of
resource accounts which show, in non-monetary units, just what is
happening to the rescurces 1in a given c¢ountry. Such accounts
exist in France and Norway. More modest modifications can be made
to sets of enviromnmental statistics published in mest developed
aconomies but which are rare in the developing world. The main
change is the need- to show how changes in environmental wvariables
ara linksed to changes in the economy.This at least avoids the
error of manzging the economy as iIf economy and environment are
unrelated._: ' -

{b} Correcting Prices

Whether the broad or parrow view of sustainability is adopted the
discussion showed that it is wital to asceribs the right economic
valuez to natural resources. Two modlifications are needed. Pirst,
the prices of natural resources should reflect their full wvalue.
The price of a resource is obviocusly linked to the cost of its
extraction or harvest. The market mechanism will ensure that
these costs are reflescted in prices. But rescource sxtraction and
harvesting can also impose coztz on others. If tTimber iz removed
unselectively from a tropical forest there is damage to the
watershed through river pollution and scll ercsion. Those costs
are not reflected in the price of timber. The market ha=s 'failed®
because the timber price iz not picking up the wvalue of the
natural environmental services it has effectively wused. We can
say that prices should not Just reflect the extraction and
harvesting costs, but alsoc the environmental costs. There is one
more adjustment to be made to resource prices. If a resource is
harvested sustainably its stock will remain breadly constant over
time. If it is used unsu=tainably its 2tock will be reduced and
what is lost will not be available to the next generation. This
lost future benefit from unsustainable management iz called a
user cost. Cbviously, there must bhe a user cost involwved in .all
extraction of an exhaustible resource. There is also a user cozt
attached to the non-sustainable use of a remewable resource.

Wa therefore have a basic rule for the 'proper' pricing of
natural rescources. Those prices should reflect extraction costs
plus envirecnmental costs plug user coshsd | :

¥, Economists relate prices to costs at the margin. That is
the best allocation of resources [one that maximises the
wellbeing of socisty)] is achieved when prices everywhere reflect
the cost of producing an extra guantity.. The rescurce pricing
rule. outlined here is thus more strictly formulated a=s price
equals marginal extraction cost plus marginal environmental cost
plus margipal usser cost, or P = MC + MEC + MUC.
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The second adjustment is to the prices of rommodities. Becalise
the production of goods and services necessarily usss up
gnvironmental services which ara trezted zs if thev are free,
those prices are not correct prices. The adiustwment regquired is
consistent with the 'polluter pays principle' - i.e. making the
polluter pay for the costs of envirohmental clean-up or for the
environmental damage done by the production of the good in
question. This can be done by imposing a charge on  the aood for
ite pollutien content. The charge will ke partly passed on to the
consumer in the form of higher prices. This may =eem to be making
Lthe consumer rather than the polluter pay. But it is exactly what
should happen. The consumer, after all, i1s the ultimate polluter:
he signals to the producer what he wants and should therefore pay
the £ull costs of its productiom. In practice pollution charges
are rare: the main way in which the polluter payvs principle is
implementad iz by making polluters pay the costs of regulations
degigned to achieve 3 -given environmental standard. But it is
time to begin much more imaginative ©policies inveolving pollution
charges. :

(¢} Project Appraisal

The third illustrative modification reguired for the
implementation of sustainable development practice i1s to alter
the way in which we appraise investments. When deciding on a
develepment project it is all too common to pay only 1lip service
to the environment. This is especially true of the rules used by
bilateral and multilateral agencies lending to the developing
world. Practice is being changed slowly. The vital modifications
needed are in terms of meaguring the envireommental effects of
projects and getting environmental wvalues integrated into the
economic appraisal. The technigues for doing this  are fairvly
widely availabkle, althcough there is =2till a large amount of work
to be done. 2 further change 18 required. Development projects
will dnevitably degrade some environmental assets ewvan when
gnviroenmental effects are properly priced. But allowing that
degradation is not consisteant Wwith holding the stock of
environmental assets constant over time. Thus it iz necessary to
alter the portfelic of investments to ensure that thers are
affsetting investments in the environment. these affsetting
investments will not necessarily pass an orthodox project
appraisal test. Their functien is to compensate for the
environmental losses incurrad in other projectst.

1, This 'compensating projesct' idea is more fully explored
in David FPearce, Edward Barbier and 2anil Markandva, Sustainable
Development and Cost Benefit Analvsis, London Environmental

Ecenonics Centre, LEE( Paper B8-03.
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Conclusion

FPutting sustainable development into practice means altering the
way w2 measurs econonic progress. It also means zltering the way
we alloacate resources within the economy. the price mechsnism 1s
very powerful allocator of rescurces because it relies on people
acting in their ocwn self-interest. It follows that we can ussa
that self-interest mnotive to good effect by altering the signals
that we ssnd ocut to producers and consumers 1in the economy. But
'getting prices right' is only part of the story. Monlitoring the
environment to see how 1t iz changing and investing jin the
snvironment to ensure that the stock of environmental assets is
not reduced overall is fundamental to achieving sustainable
development? .

%, This is a necessarily brief paper.The ideas 1in it are
developed at length in David Fearce, Edward Barbier and anil
Markandya, Sustainable Development: Economics and Environment in
the Third World, Edward Elgar Publishing, London, in press: and
David Pearce, Anil Markandya and Edward Barbier, Sugtainable
Development, Resocurce Accounting and Project Appraisal: State of
the Art Review, Report to the UR Department of the Environment,
London, 1989.
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