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Introduction

While “sustainable development” is the ac-
kl}O\!{lcdgcd subject of much recent development
thinking (see ¢.g. World Commission on Environ-
ment and Development, 1987; Repetto, 1986;
Redclift, 1987; Turner, 1988: Stockholm Group,
1988), little headway appears to have been made
In terms of a rigorous definition of the concept.
.Thﬁrcfore. not surprisingly, efforts to “operational-
1ze sus.tainab!e development and to show how it
can be integrated into practical decision-making
have been few and generally unpersuasive. The
use (_)f the term “development,” rather than “eco-
nomic growth,” implies acceptance of the limita-
tions of the use of measures such as gross national
P_"OdUCl (GNP) to measure the well-being of na-
tions. Instead development embraces wider con-
cerns of the quality of life—educational attain-
ment, pptrilional status, access to basic freedoms
and spiritual welfare. The emphasis on sustainabil-
Ity suggests that what is needed is a policy effort
aimed at making these developmental achieve-
ments last well into the future. By implication,
Some at least of past development efforts have
achieved only short-lived gains.

In this chapter we suggest a simple definition of
Sustainable development, and elaborate a set of
animum conditions for development to be sus-
tainable, the conditions being based on the require-
ment that the natural capital stock should not de-
Crease over time. Natural capital stock, in this
context, is the stock of all environmental and natu-
ral resource assets, from oil in the ground to the
quality of soil and groundwater, from the stock of
fish in the oceans to the capacity of the globe to re-
cycle and absorb carbon. We keep the definition of
natural capital stock deliberately vague in order to
capture the more general picture, and in the belief
that a more detailed investigation will not raise in-
superable problems. The meaning of a constant

natural capital stock is more problematic, howev-
er, and we therefore devote a little time to alterna-
tive meanings.

The idea that the natural capital stock should be
held constant or improved, broadly reduces to an
embodiment of the idea that resource and environ-
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mental degradation has gone “too far.” This basic
feeling is what we detect as the undertone to much
recent environmental campaigning and discussion,
In the language of economics, as degradation in-
creases so the economic value of the next unit of
environment at risk from destruction, whether
tropical forest or wetland or whatever, is seen to be
higher than the unit that has just disappeared or
been degraded. Of itself, this idea of a rising “mar-
ginal” economic value of natural environments the
less there is of them will not justify maintaining
what there is at any given moment of time. As we
shall see, economists would typically argue that
environmental degradation should take place so
long as the gains from the activities causing the
degradation (e.g. agricultural clearance of forests,
development of wetlands) are greater than the ben-
efits of preserving the areas in their original form.
The idea that there is some “optimum” stock of
natural assets based on this comparison of costs
and benefits needs to be addressed directly in order
to see why the conservation of the existing stock
should be elevated to be a goal of sustainable de-
velopment. The rest of this chapter investigates
this question.

Defining Sustainable Development

Since “development” is a value word, implying
change that is desirable, there is no consensus as
to its meaning. What constitutes development de-
pends on what social goals are being advocated by
the development agency, government, analyst or
adviser. We take development to be a vector of de-
sirable social objectives; that is, it is a list of attrib-
utes which society seeks to achieve or maximize.
The elements of this vector might include:

e increases in real income per capita;

¢ improvements in health and nutritional status;
e educational achievement;

e access to resources;

® a “fairer” distribution of income;

e increases in basic freedoms.

Correlation between these elements, or an agreed
system of weights to be applied to them, might
permit development to be represented by a single
“proxy” indicator, but this is not an issue pursued
here.

Sustainable development is then a situation in
which the development vector D does not decrease
over time. However, such a simple definition is not
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Sustainable development is better interpreted in its
weak form—i.e, as saying that the rate of change
of development over time is generally positive
over some selected time horizon.
Subject to the above caveats, we suggest that
sustainability be defined as the general require-
ment that a vector of development characteristics
be non-decreasing over time, where the elements
to be included in the vector are open to ethical de-
bate and where the relevant time horizon for prac-
rical decision-making is similarly indeterminate
outside of agreement on intergenerational objec-
tives. This level of generality may seem unsatis-
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able de""fIOPmCDt policy, and it may even require
systematic changes in social values.
’ We summarize the key necessary condition as
‘constancy of the natural capital stock.” More
§lriclly, the requirement is for non-negative change
in the stock of natural resources and environmental
quality. In basic terms, the environment should not
be degraded further but improvements would be
welcome,

The presumption that sustainability has some-
thing to do with non-depreciation of the natural
capital stock is explicit in the Brundtland Report.
Thus, “If needs are to be met on a sustainable basis
the Earth’s natural resource base must be con-
served and enhanced” (World Commission on En-
vironment and Development, 1987, p. 57). It is
somewhat more vaguely embraced in the World
Conservation Strategy in terms of maintaining “‘es-
sential ecological processes and life support sys-
tems,” “preserving genetic diversity” and ensuring
“‘sustainable utilization of species and ecosystems”
(IUCN, 1980, I). Both sources offer rationales for
conserving natural capital in terms of moral obli-
gation and the alleged mutual interdependency of
development and natural capital conservation. A
similar definition is advanced by economist Robert
Repetto:
sustainable development [is] a development strategy that
manages all assets, natural resources, and human re-
sources, as well as financial and physical assets, for in-
creasing long-term wealth and well-being. Sustainable
development, as a goal rejects policies and practices that
support current living standards by depleting the pro-
ductive base, including natural resources, and that
leaves future generations with poorer prospects and
greater risks than our own. (Repetto, 1986, p. 15)

Existing and Optimal Capital Stock

Conserving the natural capital stock is consis-
tent with several situations. The stock in question
might be that which exists at the point of time that
decisions are being taken—the existing stock—or
it might be the stock that should exist. The latter is
clearly correct in terms of the application of neo-
classical economic principles to resource issues.
Economics would argue that there are costs and
benefits of changing the natural capital stock. If it
is reduced, it will be for some purpose; for exam-
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! countries where it might appear that we can af-
ford to reduce natural capital stocks further, there
are risks from so doing because of (a) our imper-
fect understanding of the life support functions of
natural environments, (b) our lack of capability to
substitute for those functions, even if their loss is
reversible in theory, and (c) the fact that losses are
often irreversible. There is therefore a rationale in
terms of uncertainty and irreversibility for con-
serving the existing stock, at least until we have a
clearer understanding of what the optimal stock is
and how it might be identified. . . .

A fourth reason for supposing that existing
stocks are important arises from recent research on
the use of willingness-to-pay and willingness-to-
accept measures of benefit. A simple conceptual
basis for estimating a benefit is to find out 'what
people are willing to pay to secure i jI‘hus, if we
have an environmental asset and there is the possi-
bility of increasing its size, @ measure of the ec:-
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point and attitudes to surrendering some of what is
already owned or experienced are quite different to
those that come into play when there is the
prospect of a gain. Put another way, the valuation
function B in Figure 1 is “kinked” at the existing
stock of assets. The result of modifying Figure 1 is
shown in Figure 2. The existence of the kink
means that the optimal level of Ky is likely to be at
the point of the kink: existing and optimal natural
capital stocks coincide. In terms of the “constant
capital” idea in sustainable development, it implies
that a high valuation should be placed on reduc-
tions in the existing capital stock, thus supporting
the view that conservation of existing stocks itself
has a high priority.

Overall, while there is a powerful case in ana-
lytical economies for thinking in terms of main-
taining optimal rather than existing natural capital
stocks as the basic condition for sustainability,
there are also sound reasons for conserving at least
the existing capital stock. For poor countries de-
pendent upon the natural resource base, optimal
stocks will in any event be above the existing
stock. In other cases, there is a rationale in terms of
incomplete information about the benefits of con-
servation (the failure to appreciate and measure
multifunctionality), uncertainty and irreversibility
for conserving the existing stock. Additionally, re-
source conservation serves non-efficiency objec-
tives, whereas optimality tends to be defined only
in terms of efficiency. Finally, even in terms of ef-
ficiency, the existence of a valuation function
which is kinked at the existing endowment of nat-
ural resources adds emphasis to the conservation
of existing stocks.

The Meaning of Constant Capital Stock

Constancy of the natural capital stock can take
on several different meanings. A common interpre-
tation is in terms of constant physical capital stock.
This is appealing for renewable resources, but,
clearly, has little relevance to exhaustible re-
sources since any positive rate of use reduces the
stock. An alternative interpretation is in terms of a
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constant economic value of the stock. Thl\ allows
for a declining physical stock with a rising rcf'l
price over time, maintaining a constant t_:cclllflrtllt
value. The problem here is that the “price” variable
needs to be interpreted with considerable care to
reflect all the economic values deriving from mul-
tifunctional resources. Valuation problems, espe-
cially with functions such as contributions to re-
ducing future catastrophes, are formidable. An
additional complication lies with the presence of
discontinuities in the valuation function—i.e.
threshold effects such that stocks below a mini-
mum critical level result in major costs.

A variant of the constant economic value con-
Ceplisthe view that a constant capital stock can be
interpreted as one where the price of the stock re-
mains constant over (ime. The motivation behind
this idea is thatseascity can often be effectively
measured in terms of the price of a natural re-
source, higher prices reflecting scarcity and lower
prices reflecting abundance. Thig has some appeal
in terms of exhaustible FeSOUrces with uncertain
reserves, where scarcity results in increased explo-
ration effort or technological substitution, But for
renewable resources, current prices are less likely
lo reflect future scarcity. As an example, fuelwood

prices may remain constant in real terms, despite
stock reductions, because the flow of harvest is not
significantly affected. Price may then rise only as
the last units of the resource are extracted.

A broader version of the constant value rule
would require that the total value of all capital
stocks be held constant, man-made and natural,
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Here the basic idea is that : future generations
would inherit a combined capital stock no wmixl.]t!r
than the one in the previous yglumlmn In this
way, a depleted resource, say oil, would be com-
pensated for by other invcst]'ncms generating the
same income. This argument is cnnsndcrgl in more
detail shortly; but if it is to be advanced, it is clear-
ly important that natural cup}l:ll stocks be cnrr_uc(I},
valued, and that threshold effects be allowed for.

In general, there is no easy m[crprcmuun. to the
iuea of a constant capital stock. Some combination
of an equal value rule with indicators of physical
stocks to allow for critical minimum stocks
(which, in turn, might qualify as ‘sustainability in-
dicators") appears appropriate, but the issues have
yet to be resolved.
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