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CDP and the proc'r.-tive base

What we have just conducted are but a pair offinger exercises.
Nevertheless, they have shown us how natural capital can be
introduced in microeconomic reasoning. Let us see if it can be
included in macroeconomic reasoning.

A fâmcus 1987 report by an international commission (widely
known as the Brundtland Commission Report) defined sustainable
deaelopment as' . . . development that meets the needs of the
present without compromising the ability of future generations to
meet their own needs'. In this reckoning, sustainabie development
requires'that relative to their populations each generation should
bequeath to its successor at least as large a pr.oclucti,ae ôase as it had
itself inheritecl. Notice that the requirement is derived from a
relatively weak notion of intergenerational justice. Sustainable
deveiopment demands that future generations have no less ofthe
means to meet their needs than we do ourselves; it demands
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nothing mor-e. But how is a genelation to juclge whether it is leaving

behind an adequate pr-oductive base fbl its successor?

It is easy to see why fbcusing on GDP won't clo' Al econotny's

productive base is its stock of capital assets aucl institutions

iChupte, 1). By capital assets, we now meân rlot only tnanufirctuled

capital, human capitai, and knowlecige - n'hich is what u'e limited

ourselves to in Chapter 1 - but also nglllal r@'I' we rvill

presently discover what to look.fbr iu older to cl-reck r'vhether an

"aorlo*y', 
productive base is expanding or conti'zrcting' It is

evident, though, that an economy's productive b:rse will shrinli if its

stockofcapitaiassetsdepreciatesarrditsinstitutionsat'err'tzrbleto
improve su{ficiently to compensate fb'* that cleprecizrtion' GDP is an

u"ron)*n fbr gloss domestic product' The wolcl 'gross' means thzrt

GDP ignores the depreciation of câpitai assets' It is certair.rly

possibie for a country's productive bâse to glow while its GDP

ir-r.r.or", (this will be confirmed when we come to str"rdy'Làble 2)'

which is no doubt a path of econotnic developtuent we all u'ould like

to fbllow; but it is also possible fol a countly's productive base to

shrink dttr-inga period when GDP gi'ows (this also will be

confirmed when we come to study Table 2)' The problemis that no

one woulcl notice the shrinking if everyone's eyes were riveteci on

GDP. If the productive base continues to shliuk' economic glonth

will sooner or later stop ancl reverse sign' The stzrnclalcl of living will

then decline, but no one would have suspected that a t'zrll rvas in

store. So, growth in GDP per head car-r encourâge rrs to think thirt all

is well, when it isn't. Similarly, it is possible tbr tr countr-y's Human

Development Index (HDI; Chapter'1) to inct'ease even while its

productive base shrinks (lhbie z)' This means tir'rt HDI too can
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mislead.

Market prices as signals of resource scarcity

You could counter that a fixation on GDP or'IIDI shoulcln't plevent

anyone from looking up prices' You coulcl even argue that if natural

,"aorr."a, really were becoming lnore scal'ce' their prices would

have risen, and that would have signaliecl tl.rat ali is not well' But if
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prices are to reveal scarcities, markets must function well (Chapter
4). For many natural resources, markets not only don,t function
well, they don't even exist (we cailed them ,missing 

markets,
earlier). In some cases, they cron't exist because reLvant economic
interactions take place over.large distances, making the costs of
negotialion too high (for example, the efïècts ofupland
defbrestation on downstream fârming and fishing activities); in
other cases, they don't exist because the interactions are separated
by larye ternporal distances (for exarnple, the efïèct of carbon
emission on climate in the distant f'uture, in a world where forward
markets don't exist because f'uture generations are not present
today to negotiate with us).'l-hen ther.e are cases (the atmosphere,
aquifèrs, the open seas) where the migratory nature ofthe resource
keeps markets from existing - they are op€n âccess resources
(Chapter 2); while in others, ill-specified or unprotected prcperty
rights prevent markets from being f'ormed (rnangroves and coral
reef's), or make them function wrongly even when they do fbrm
(those who ar-e displaced by deforestation aren,t compensatetl).
Earlier, we called the side-effects of human activities that are
undertaken without mutual agreement, .e:rternalities,. 

Our dealings
with Nature are full of erternalities. The examples suggest that the
externalities involving the environment are mostly negative,
implying that the private c'sts ofusing natural resources are ress
than their social costs. Being underpriced, the environment is over_
exploited. In such a situation, the economy could enjoy growth in
real GDP and improvements in HDI fbr a long spell even while its
productive base shrinks. As proposals for estimating the social
scarcity prices of natural resources remain contentious, economic
accountants ignore them and governments remain wary oftaxing
their use.

The environrnent: is it a luxurl, or necessity?
It isn't uncommon to regard the environment as a luxury good, as
in the thought expressed in a prominent newspaper that,economic
growth is good {'or the environment because countries need to put
poverty behind them in order to care,. But in Desta,s world the
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environment is an essential factor of ploduction. \À/hen wetlands,

inland and coastal fisheries, woodlands, tblests, ponds, and grazing

fields are damaged (owing to agricultural encroachment, nitrogen
overload, urban extensions, the construction oflarge dams,

resource usurpation by the state, or whatever), it is the rural poor'

who su{Ièr most. Frequently, there are no alternative soulces of
livelihood fol them. In contrast, for rich eco-tourists or importels
of primary products, thele is something else, olten somewhere

eise; which means that thele are alternatives- Degradation of
ecosystems is like the depreciation of loads, buildings, and
machinery - but with two big differences: (i) it is fi'equently

irreversible (or at best the system takes a long time to recover), and
(ii) ecosysterns can collapse abruptly, without much priol warning.
Imagine what would happen to a city's inhabitants if the
infrastructure connecting it to the outside world was to bleak
down without notice. Vanishing water hoies, deteliorerting glazing
fields, barren slopes, and wasting mangroves are spatially confined

instances ofcorresponding breakdowns among the lnral pool in
Desta's worid. The analysis in Chapter'2 can now be invoked to
explain how an abrupt ecological collapse - such as the one that
has been experienced in recent yeals in the Horn ofAfrica and the

Darfur region of Sudan - can trigger a rapid socio-economic
decline.

Sustainable development: theory and evidence

Economic development is sustainable ifl relative to its population, a

society's productive base doesn't sirlink. How can one tell whether
economic development has been sustainable? We have rloted thât
neither GDP nor HDI will tell us. So u'hat index would do Èhe job?

A society's productive base is its institutions ancl capital assets. As

we are intelested in estimating the change in an economy's

productive base over a period oftime, v/e need to know how to
combine the changes that take place in its capital stocks and in its
institutions. Let us keep institutions aside tbr the moment and

concentlate on capital assets.
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Intuitively, it is ciear that we have to do rnore tl-ran just keep a score
of capital assets (so rnany additional pieces of machinery and
equipment; so many more miles of roads; so rnany 1èwer squar-e

miles of forest cover; and so forth). An economy's productive base
declines ifthe decumulation ot assets is not cornpensated by the
accumulation of other assets. Contfaryr,vise, the pr<-rductive base

expands if the decumulation of assets is (mole than) compensated
by the accumulation of othel assets. The ability of an asset to
compensate for the decline in some other asset depends on
technological knowledge (for exar-nple, clouble glazing can

substitute lbr central heating up to â point, but only up to a point)
and on the quantities of assets the econorny happens to have in
stock (for example, the protection trees provide against soil erosion
depends on the existing grass cover). Clear.ly, though, capital assets

diII'er in their ability to compensate for one another. Those abilities
are The aalues we would wish to impute to assets. We need to have
estimates of those abiiities. This is where an asset's social
pt'od'uctiaity becomes an item of inter.est. By an asset's social
productivity, we mean the net increase rn social uell-beingThat
would be enjoyed if an additional unit of that asset were made
available to the economy, other things being equal. Putting it
another way, the social productivity of an asset is the capitalized
value ofthe flow ofservices an e)ctra unit ofit would provide society.
An âsset's value is sirnply its quantity rnultiplied by its social
productivity.

As we are trying to make operational sense of the concept of
s?tstai'nable development, we rrlust inciude in the term'social well-
beurg'not only the well-being ofthose who are present, but also of
those who wiil be here in the future. There ar.e ethical theories that
go beyonci a purely anthropocentric viern'ofNature, by insisting that
certain âspects of Nature have intrinsic value. The concept of social
well-being I arn appealing to here includes intrinsic values in its net
if lequiled. However, an ethical theory on its own wont be enough
to determine the social productivities ofcapital assets, because
there would be nothing fbr the theory to act upon. We need
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descriptti,ons ofstates ofaffairs too. To add a unit ofa capital asset to
an economy is to perturb that economy. In order to estirnate the
contlibution of that additional unit to social well-being, we need a

description of the state of affairs both before and atter the addition
has been made. In short, measuring the social productivities of
capital assets involves both evaluation and description.

Imagine now that you have adopted a conception ofsocial well-
being (by adding the well-beings of all per.sons) and that you have
an economic scenario of the future in mind (business as usual). In
principle you can now estimate the social productivity of every

capital asset. You can do that by estimating the contribution to
social well-being (that's the evaluative part ofthe exelcise) an

additional unit of each capital asset would make, other things being
equal (that's the descriptive part ofthe exercise). Econornists call
social productivities ofcapital assets their sÀadou, priccs,Io
distinguish them from prices that are obserued in the market.
Although shadow prices pertain to commodities generally, not only
to capital assets, we {bcus on capital assets here.

Shadow prices reflect the social scarcities of capital assets. In the
world as we know it, estimating shadow prices is a formidable
problem. There are ethical values we hold that are probably
impossible to commensurate when they come up against other
values that we also hold. This doesn't mean ethical values dont
impose bounds on shadow prices; they do. Which is why the
language of shadow prices is essential if we wish to avoid making
sombre pronouncements about sustainable development that
amount to saying nothing. Most methods that are currently
deployed to estimate the shadow prices of ecosystem services are

crude, but deploying them is a lot better than doing nothing to value

them.

The value of an economy's stock of capital assets, measured in terms
of their shadow prices , is tts inclusiae zaealth. The term 'inclusive'
serves to remind us not only that natural capital has been included
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on the list of assets, but also that externalities have been taken into

account in valuing the assets. Inclusive wealth is the sum ofthe

values of all capital assets. It is a number - expressed, say, in

international dollars.

We can summarize by saying that an economy's inclusive wealth

plus institutions constitute its productive base. If we now wish to

determine whether a country's economic development has been

sustainable over a period of time, we have to estimate the changes

that took place over that period in its inclusive wealth and its

institutions - relative to population ofcourse. In Chapter 1 we noted

that changes in knowledge and institutions over time are reflected

in changes in total factor productivity. So -re break up the

procedure for estimating changes in an economy's productive base

relative to population during any period of time into five stages.

First, estimate the value of changes in the amounts and

compositions of manufactured capital, human capital, and natural

capital - rvhich we will call inclusiae inoestmenr. (If inclusive

investment is found to be positive, we may conclude that

manufactured capital, human capital, and natural capital, taken

together, grew over the period.) Second, estimate the change in total

factor productivity. Third, transforqr the two figures in a way that

enables us to calculate the effects ofthe tr;vo sets ofchanges on the

productive base. Fourth, combine the tlvo resuiting estimates into a

single number that can be taken to reflect the change that took

place in the economy's productive base' Fifth, make a correction for
demographic changes to arrive at an estimatr for the change that
took place in the economy's productive base relative to population.

I have so worded the five steps that they apply to a study ofthe past.

But, of course, the five steps can be appiied with equal validity to

forecasts ofthe ftiture. The procedure outlined here is essential for
anyone who wants to know whether the economic pathways we are

currently pursuing can be expectecl to lead to sustainable

development.
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