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The economic value of the Earth’s

resources

Graciela Chichilnisky

Economics Is the driving force of today's widespread environmental destruction.
Markets undervalue the earth’s resources and compound their overuse. Since World
War Il the world has used resources voraciously. The situation can be described as

the industrial countries overconsuming resources, which are overextracted and
exported by developing countries and traded at prices that are lower than the social
costs. Resource-intensive patterns of growth and trade are inefficient for the world

economy, and lead to tragic maldistribution of the Earth's riches. They should be
replaced by knowledge-intensive pattems of growth. Information technology and the
environmental agenda are twa of the most important trends in the world economy.
Together they can lead to growth that is intrinsically compatible with
the environment.

Graciela Chichilnlsky is at the Program
om Information and Resources, Columbia University, 405 Low Library, 116th and Broadway,
Mew York, NY 1027, TISA (ged@cohmbiaedi).

hat is the economic value af the

Farth's resources? The guestion is
classical and has more than one answer.
Market economics value goods and ser-
vices by their market prices. These are
the prices that clear markets, cquating sup-
ply with demand. They simultaneously
reflect costs of production and consumer
preferences,

Under ideal circumstances market
prices lead to efficient patterns of resource
allocation, which cannot be improved so
as to make everyone better off, These are
valuable properties, buttressed by the-
ory and by some economic evidence, Yet
there is increasing unease today about the
pricing of resources, Physical scientists
question economic wisdom, and the matter
has become the subject of popular debatel.

Part of the problem is the lack of organ-
ized markets, The problem is acute in the
case of water and air. There are no organ-
ized markets, and therefore no market
prices, for either, Tn some cases, users pay
for water, but the price is divorced from
competitive markets, and therefore from
efficiency. In the case of air, a further dif-
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ficulty emerges: one individual cannot
easily choose air quality independently
from others. For such goods, called "public
gonds’, standard markets do not work well.
Efficiency is lost. The problem of pricing
resources is pervasive n practice, many
scarce and valuable resources have zero
prices. For example the achievement of
cleaner water and air have zero economic
value in all systems of economic account-
ing used today.

Faulty prices compromise the evaly-
ation of economic progress, For example,
we burn fossil fuels to produce industrial
output. This output has an economic value,
hut clean air does not. Therefors, birning
fossil fuels has an unequivocally positive
economic value, and counts as economic
progress even as it pollutes the air and
can cause climate change. A similar situa-
tion emerges with respect to the world's
Iorests: the destruction of a forest in order
1o extract its wood or to grow agricultural
products has an unequivocally positive
value, and is counted as economic pro-
vress all over the world, lo a world increas-
ingly concerned with the survival of its tor-
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ests and with its clean air and water, this
vision of economic progress defies com-
mon sense. It is now under close scrutiny,

It has been pointed out that markets for

environmental assets may never emerge,
and that, even if they do, they may not act
efficiently!=, Wider notions of economic
ralue are being proposed by some, in-
cluding myself, in an attempt to reconcile
equity and efficiency, as well as to balance
the weight diven to the present and the
future®-3, This article cannot, and will not,
cover all the issues, important as they are.
It will discuss basic needs and environ-
mental markets. As an organizing theme,
T will propose that we musl now focus on
the choice between twa, fundamentally
different, patterns of growth: resource
intensive and knowledge-intensive. One
works and the other doesn’t, Economic
progress is not doing more with maore: it is
doing more with less.

Before suggesting solutions, however,
one should understand the nature of the
problem; whiat is driving our unease? Why
is the question of economic valuation of the
Farth’s resources now fimely and some-
what controversial? What is the source of
the problem? To answer these questions
a brief review of the situation is required,

The global environment today

Human beings, or their close genetic
relatives, have lived on Earth for several
million years. Yet only recently has human
activity reached levels at which it can af-
[ect natural processes such as the concen-
tration of gases (CFC, C0,) in the atmos-
phere of the planet, the stability of the
global climate, and the complex web of spe-
cies that constitutes life on earth. There i3
noconsensus about the magnitude of Lhese
impacts, but it is widely agreed that, for the
first time in recorded history, economic
activity has reached levels at which it can
alter the planet’s atmosphere and endan-
ger its hiodiversityt-=.

At the June 1352 Earth Summit in Rio
de Janeiro, 150 countries chose three areas
inwhich concerted international action is
urgently needed - Biodiversity, Climate
Change, and Sustainabile Development —
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Box 1. The North-South contrast

Wizst ol the damage to the glooal emvironmenl orignates (and hiss originatad historivally) in the industisl
countries iat house less than 30% af the world™s popdlation®, ILis the industria’ countries that &% dvercon-
suming enviranmental resources, which are lagely overestracted and wxparted by the developing countries,
Anaut 70% of the worlds' carbon dioside and rost CRCs ane erited by the industialized countrics in the
Hoeth. These countries have dlse substantially altersc el siomzss; mast of The worls's remaining bic-
Giversity and forests ae in the developing eountsies, mustly inthe South, The harta-South conlrast iz gtrik-
ing: the average inhabitant of an incustral country consuimas nine timas moae fossil uels, 5k Umes mors
haaf and veal, 20 Umes mare alurmiaiun, 16 times more copper, two and a half tmes mige wood and
emits Len bmes mare carbon than the corespond Ng averdpe Derson in & paveloping country®. Replicating

the Morth's pattem 0 the Soulh, which contairs mast of the worids’ popuiation, predicates disaster.
Since L Mo BEs the lowest population growtn, desple all publizite to the cortrary, global v

reonitzl damage is, and ghways bas boon, inverssly related to population geawth, Thiz trend could, of course,

e reversed i e future, and regiors with rapid poputation gramti pould produce most ernirormments dam:-

e B0 yoars tram no.

and created corresponding ‘Framework
Conventions’,

Resource prices and
overconsumption

{On the whole, the situation today can
be described as the industrial countries
(the North) overconsuming environmental
resources, which are overextracted in the
developing countries (the South). While
the North houses less that one third of hu-
mankind. it consumes most of the world's
exhaustible resources, such as fossil fuels,
metals and minerals, and most of the re-
newahle resources obtained from fertile
land, such as wood, livestock and cotton.
Contrary to common wisdon, the less-
populated regions cause the most global
environmental damage, Box | summarizes
the overall situation,

Mineral fuels provide an extreme casc
of delivery of a primary, nonrenewable re-
source from developing countries to in-
dustrialized countrics, Nearly three fourths
of Soutliern exports of mineral fuels are
sent to the North, and 60% of the North's
consumption of mineral fuels comes [rom
the South?. Latin America exports mostly
resources — indeed about 70% of its ex-
ports are resources — and Africa does so
almost exclusivelv. The US alone. with less
than 5% of the world's population, con-
sumes an enormous guantity of materials:
it has followed a voracious trend which
accelerated alter World War [T (Ref. 8).

The pricing ol resources is a crucial
aspect of the problem. The world's rapid
rate of consumptinn of fossil [uels is nked
Lo the low international prices of petro-
leum. The same problem arises in the over-
use of forests as a source of wood and
wood pulp, The lower the prices. the Ligher
is the consumption. Overconswnplion
is practically synonymous with under-
pricing {sce Box 2).

How has this situation evolved? Why
havewe reached this patlern of overextrac-
tion and overconsumption of the world's
resources, beyond the poinl of sustain-
ability? Equivalently, why are the world's
resources traded at such low prices?
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Prices, basic needs and the
measurement of economic progress
Do market prices fail to convey the true
value of the earth resources? 1f 50, how
can we hnprove upon this situation?
These questions led me in the mid-
19705 to create and develop ‘basic needs’
as a central concept of ecomomic develop-
ment, and to be used as an empirical meas-
ure of economic progress in five conti-
nents in order to complement and shiarpen
standard measures in the areas where
they fail -2, Basic needs are those goods
and services that are necessary for hu-
mans' effective integration in their soci-
eties, for example, food, shelter, education
and health. They are to a certain extent
culture-dependent. I proposed that the sat-
isfaction of basic needs of the population
should be a minimum requirement for
economic progress, and explored the con-
nection between basic needs and sustain-
ahle developiment across the world®! 22,
Subsequently, my concept of basic needs
becammne a standard aim of devclopment; il
is central to the concept of sustainability
given in the Bruudtland Report, and was
adopted by 150 nations as an explicit objec-
tive in the United Nations ( UN) Agenda 21,
at the 1992 United Nations Conference on

Frvironment and Development (UNCEL)
in Rio de Janeiro®, Despite the international
acceptance for basic needs-based devel-
opment, the problem persists. The gues-
tion remains: why have we reached this
paltern of overproduction and overcon-
sumption of the world's resources, beyond
the point of sustainability”

The past 50 years

The onset of today’s acute global en-
vironmental problems can be traced to the
past 5{tyears, Feonotnic activity has been
the driving force, the leading cause of en-
vironmental degradation and biodiversity
loss. T'he destruction of biodiversity over
the past 50 years is comperable to, or at
least leading to, 4 mass extinetion event
like the one that led to the disappearance
of the dinasaurs®. The emissions of green-
house gases followed a similar pattern:
from 1860 to 1950 worldwide consumption
of fossil fuels for energy consumption re-
leased an estimated L&7 billion metric tons
of C0,; however, over the past four dec-
ades, the rate of emissions was eighl limes
higher, amounting to a total of 339 billion
metric tons of U0, (Ref, 8].

Today's unease reflects the awareness
that the environmental problems we face
are new, or of an order of magnitude that
was not apparent hefore. What happened
over the past 50 years, and why?

The post-war world

Fifty years agn World War Il was won
by the Allies. The United States of America,
which led the victory, emerged with almost
40%, of the world economy, lollowing the
destruction of the Japanese and European
economies. Today the US s back to its pre-
war level, producing approximately 253
of the world's economic output®+,

After the war, major inlernational
organizations were created: the UN, and
the Bretton Woods institutions - the

Box 2. Resource extraction and environmental damage

Besources afe an mpotsnl sturce of cxoort revenues for developing courtries. Howewer, their extraction
an produce majer ervironmental damage. &n example |5 the sall minng oroject in Sajg California by
Exportadora ce Sal, = Mitsubishi subsiglary. It mines sall destined for the internatonal marksl rom an
arza in which thousands of gray whales nnarate 1o breed, & resene thet is Lhe sire of the stals af Mew
Hampshire, and registeren with UNESCO, This anject is opposed by the looal Grine de los Cien in Mexloe
pecaiise it could produce ireversible domage to this migratory species by destroving Ite breadirg groumls,
as wall az destroying Lbe wetlands and fisheres that ars crucial for the livelinend of the local comim urities.

Prtroleum is anather sxample — Br impo-tant source af revente for developing countres. However, oil
exploration and extraction con praduce Mo cnviconmental damagein the producar country. For 2xampie,
ghout 50% of the export revenues of Ecuader come from petwaleum. Esploratian and exraction is largely
for the riterational rarket, anc leads Lo exensive ceforestation in Ccuacar's Amazon forest, Aboul 18
of the poputation of Ecusdor is indigznous and copases oil axplwrition and the attendant deforestation™,

Crerconsumption comes from uncerpricing, The price of petrmlenm vanes widely across countries: L&
ConsumeErs pay about 2.5 Limes less for petroleum than do Japaness and Germar consumers, The uge of
aetroleum in e US s comespondingly much higher, The US consumes about 25% of &l the petoteum pr-
e in the warld, 2nd emits shout 25% of the world's casbon digside. Interestingy. almest all WS imports
of netraleun come from Latin America - Mesico, Venezusla and Ecuncor — ever though USA is much richier
i fossil fuels than thess courties am. Aboul 0% ofthe krown recoverable fossil (uel doposits inthe world
{petroleun, coal, shale oil ard natural gas) are in U3 apiBsE,
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Box 3. Industrialization and property regimes

In mary of the now industrializad coantries. industriaization was precaried by the grvalzing ot common
property resources. During the period of industrialization, population becomes fasge and mobile, and thee.
fare privame- prapermy regimes aftan work tetler in the conserdalion of local resources than do comman
propery regimes, which becorre ‘open acoess o fEctott, For example, nothe United Kingdom.
ncduslrialisalion was preceded by 8 major change in property rights - the privatization of the commens. The
orvatization lews for ail ithe "Hot Gil Act” of 1935 i the US| provide a good example. The US extracts it
e il compared with the levels of eatraction in developng countries with less well-defined progety rights
on this resource, such as Mesica, This is true even though the US has enormeus deposits, which Mesico
does not have. The US has about 50% of all the world's krown recoversble fossil fusl deposits®15, while
Meazica's oii resources are cxpected to become exshausted early in the coming certury. Althoogh the US
Hzes its awn oll resources mane carafully, 1718 the lardest all consumar in tha workl: the difference batween
production and consumation i2 mada up by imports. The US econamy is today the fargest single importar
afl pil in e warld, consuming aboat 26% of e worll's production yagarly.

PERSPECTIVES

International Monetary Fund (IMF), the
World Bank, and the General Agreement
on Trade and Tarifis (GATT ), These organi-
zations implemented the vision of economic
arowth of the Teading nation, the USA; a
very resource-intensive pattern of growth
corresponding to a rapidly expanding fron-
tier economy, and the domination of na-
Lure through technological change. After
World War [l the Gross National Product
(GNP} was adopted as a universal meas-
ure of cconomic progress. [t is the sum of
a country’s net value of production of all
goods and services compuled al Lheir mar-
kel prices.

Valuing economic progress

Today all countries report their eco-
nomic perfarmance fo the UN based on
GNP, Yet some of the most fundamental
resources without which humans could
not survive, such as water and fertile soil,
have zero welght in the GNP. There are no
organized markets for water, and there-
fore no market prices, even though accord-
ing to World Bank reports, usable water is
today one of the most scarce resources in
developing countries'® Similarly, there is
no market and no market price for atmaos-
pheric quality or for biomass. In GNP terms,
critical resources, such as the whole bio-
mass of the planet, its water hodies and its
atmospheric cover, have zero economic
value,

International markets have contributed
to the problem of misvaluing resources,
Since the end of Waorld War [, the world's
economy has grown at a very rapid pace.
However, international trade outstripped
the overall growth of the world economy
by a factor of three. This had important
consequences, because most of the mis-
valuing of resources occurs through
international markets. Petroleum is a case
in point, in most of the world, petroleum
is national property. Its extraction and ex-
ports are counted positively, by the mar-
ket value of exports. However, there is no
accounting for the exhaustion of the re-
source hase, the depletion of the asset
itseli. Destroving a forest Lo export wood
or pulp increases GNP and counts as eco-
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nomic progress, Inoa world concerned
about the preservation of forcsts and their
biodiversity, cconomics values defores-
tation and the destruction of biodiversity
a% unequivocal progress. Why?

Growth and trade based on
inexpensive resources

After Warld War [T, two major theories
of economic growth and trade were devel-
oped and rapidly diffused. One was the
theory of oplimal economic growth (of
the lype made familiar by Bobert Solow )
that originated in the US, It has an ever-
expanding view of the economy and of the
economy's use of resources, which paral-
lels the US pattern of development. It de-
fines an optimal steady state as a path
along which pupulation growth is expo-
nential, with a potential exponential in-
creasein the use of resourees,

The second is the theory of interna-
tional trade based on comparative advan-
tage, which originated in Sweden!?. This
Lheory was widely applied and developed
in the US after World War L. [t recommends
that developing countries should empha-
size resource exports and exports of labor
intensive products, while importing tech-
nology and capital intensive goods.

These two theories advanced a vision
of development hased on unlimited and
inexpensive resources. Even today this
view is prevalent in the US: it is much less
accepted in Europe and Japan. [nthe US,
inexpensive oil is seen often as the basis
fur economic growth'®, almost a birthright
uf its citizens, a right for which wars can
he, and are, fought. Any attempt to redress
this view meets with political failure.

These theorles of growth and trade
have had major implications [or the way
we use and trade resources in the post
war period. The World Bank and the IMF
provided strong incentives to developing
countries to follow resource-intensive de-
velopment and recommended exporting
more resource intensive products as a pres
condition for loans and other important
economic incentives. The IMF still makes
the same recommendations today to
Kussia and Mexico.

The limitalions of export-led growth
based on labor or resource intensive ex-
ports have been known empirically, and
have been formalized theoretically, for
some time!&9-2 Yet the theory of tra-
ditional comparative advantages is largely
uncontested today in Latin America and
Africa — the two conlinenls thal have
fallen behind in terms of economic growth
in the past three decades, while following
resolrce-intensive patterns of production
and exports. Even today, a projected inten-
sification of South American miningin the
Andean region is viewed as 4 source of
richies for the region and called the new F
Dorado’. A doubling of Latin American re-
source exports to USS25 billion by the end
of the decade, mostly through the grant-
ing of generous and unobstructed explo-
ration and extraction permits, is heralded
asa trivmph of markets and economic pro-
gress®t. By contrast, the theory of tradi-
tional comparative advantages has never
taken hold in the successiul four tigers' of
Asia: Hong Kong, Singapore, South Korea
and Taiwan. These countries never quite
adopted this way of thinking?*. They hold
instead a view of dyvnamic comparative ad-
vantages; instead of hasing thelr growth
on resources or cheap labor, they shifted
swiftly into technology-intensive prod-
ucts, The three members of the Associ-
ation of Southeast Asian Nations (ASEAN),
Indonesia. Malaysia and Thailand, are
also interesting examples. Malavsia took
the resource-intensive route but rapidly
shifted to technology-intensive develop-
ment. These countries present a stark con-
trast to Africa and Latin America, and con-
firm a new vision of development and trade
that is gaining ground®®-22, and to which
we now turm,

Traditional comparative
advantages

l5 it true that developing countries have
g comparative advantage in environment-
intensive products, such as cash crops
and minerals, and in dirty industry, which
uses clean air intensively? If so. does ef-
ficiency dictate that this comparative ad-
vantage should be exploited, to evervone's
benefit? In sum, is there a fundamental
contradiction belween econoitic gain and
environmental preservation?

The answer to these questions is no.
The export patterns we observe in devel-
oping countries do not follow the law of
comparative advantages, nor any other
law of economic efficiency. Nor is the world
better off in economic terms when the
Suouth specializes in the export of resource-
intensive products, which damage the
environment. The whole thing is a tragic
misunderstanding of growth and trade.
The correct answer to this question is
simple, and it leads to a new theory of why
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Box 4. Property rights and international trade

Whan the oropery rights on erwvironmental resoues. such as forests, are ill-dsfined, at cach pice the
country offers more respurce-intensve goods, such a5 woad, to the intemational market=0-+. The courtry
has an apparent comparative sdvantage, even when Mere s nong. This argument explging wny countras
trade with ach olier, based solely on the differences 0 propedy rights regimes between e trading
regions®*. Courtres with ii-defined propery rights in resaurces, such as most developing count<es are
today, will export resource inlensive praducts to those with bettar dafinen propery rights, the industrial
countries. There may be ne pains from trade. Yet the exporler country s not better aff, noris the wond bet
ter off when the developing countries spocialize i resourca-intansive exports. The galng ara iliusory,
derived from faulty valuations af resaurces.

L ner lhese circumstances, export-ad policies basad on resource-intensive praducts ead Lo apparent
gans from trade, evern when trade leaus o aotual i0sses. Anomalies emerge: Honduras exparts mahugary
to tha U5 even though it has no comparative acvantage in woad products; Mewics expons petroleur o the
LS even though it has small reserves. The US, a major oil importer since the 19708, has 50% oF the recyv-

grable fossil fuel rescurces on the planetts.

countries trade resources, and how these
resourees are valued 2030 Tt hinges on dif-
fercnecs in property rights in the trading
redions.

Property rights and
industrialization

Many traditional societies have suc-
cessfully managed thelr commean property
resources, such as fisheries and forests,
using traditional forms of governance!-4,
The term ‘common property’ refers to
ownership that is shared by a group, rather
than individual ownership. An example is
Valencia's “Tribunal de las Apuas’, a local
Court in Spain that is 1000 years old, and
which still meels on a weekly basis to ad-
minister costs and allocate the use of the
regions’ water network. Other examples
include the Iriaichi system of managing
commaon lands in Japan, and Bahia's sys-
tem of sea tenure in the North East of
Brazil®3-3t, These traditional systems re-
guire a small and stable population, where
penalties from antisocial overuse of re-
sources can be administered effectively
and, if necessary, across generations.

Such systems of resource management
tend to break down in the period of indus-
trialization in which outsiders move into
the commaon property area, outsiders who
can easily move out and avoid penalties.
During the provess of industrialization
populations hecome large and mohile and
can easily escape penalties from overuse.
Well-managed common property is trans-
formed into unmanaged open access' re-
sources, which can be had for the taking.
A ‘first come first served’ system pre-
vails2h#-H (gee Box 3).

Property rights explain prices and
trade

When a pool from which a resource is
cxtracted, such as a forest, is treated as
open access, the only cost computed is
the cost Involved in the actual extraction.
Often this is just the time and energy it
takes to cut and remove the trees, The
cost of replacing the tree to ensure the con-
tinuation of the forest is not considered.
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The loss of the services Lhat the forest
provides to human setilemenls, such as
providing an ecosystem for biodiversity,
shelter, stable climate and food are not
computed., Similarly, in the extraction of a
national asset such as petroleum, the only
costs computed are those of exploration
and extraction: the exhaustion of the re-
source base itself, that is, its depreciation,
is not counted as itis in the case of private
property. Nor are the costs from defor-
cstation during the process of exploration
for petroleum, for example in Ecuador's
Amazonas?-i14, Because costs are under-
valued. the net benefits from extraction
are overestimated, Al each market price,
maore is extracied under open access re-
gimes than under private property regimes
or under traditional managed systerns®,
Hence, the resource is overextracted, il
dwindles and often disappears®.34,

The country with open property re-
sources offers more of the resource to
the international market than is efficient,
At each market price the quantity offered is
greater with open access than it is with pri-
vate property?, This leads to an apparent
comparative advantage in the production
of environmentally intensive products,
even when there is no real comparative
advantage (see Dox 4).

This explains why developing coun-
tries, which have on the whole ill-defined
property rights for environmental re-
sources, export resource-intensive prod-

ucts even if they have no comparative ad-
vantage in such products®. It explains why
resource-intensive products such as re-
fined oil, wood and lood are exported at
such low prices, below real costs. Re-
sources are overconsumed by the coun-
trics with well-defined property rights and
overproduced by those with ill-defined
property rights. As a result, the world eco-
nomy consumes an inefficiently large quan-
tity of resources, hecause it Ltakes no ac-
counl of the costs of the resource overuse,
[ brief, the process of industrialization
itself leads Lo the mefficient patterns of
North-South trade, that are at the core of
the environmental dilemma today. It [eads
to international prices for resources that
are well below the actual costs to society,

The economic value of the Earth’s
resources
Green accounting

Ume proposal to correct this prohlem
is to modify the way we account for re-
gources, The idea is to report the costs of
using the environment within the national
accounts. This is generally called ‘green
accounting’ (see Box 3), The procedure
requires, however, that environmental as-
sets be priced correctly. How is this to be
achieved?

Enofvonmental merkels and prices

Where will prices for forests, water, bic-
diversity and clean air come [rom? Econe-
mists say from free markets. There isa lot
of merit as well as optimism in this prem-
ise; under ideal conditions, market prices
lead Lo efficient outcomes that represent
the preferences of the population. Water
markets are considered currently in Cali-
fornia, the Chicago Poard of Trade already
trades rights to emit 30}, and | recently
propused global markets for global CO,
eInissions.

But we can't trade unless we know who
owns what! we need property rights on for-
ests, water, alr and biodiversity, Can we
carefully parcel out the Universe and as-
sign property rights on each piece? This
seems a tall order, perhaps too tall for the

Box 5. Green accounting

& proposa’ that is cusrently under consideration by the UM is tniradify the system of naticnal ecoounts o
incofparats enviranmental coats, Green accounting is e practice of ceducting envirorinenla: costs from
the ormputation of the GNP, For exemple, the nabiond secounts would depreciate the value of the stack
of forests orof minerals cxtracied, in much the same way that private indviduals and corporations depee
piate the value of their awn stock or assets when reportivg thelr persenal or coporate ircume.

Grean accourting can indged help in reducing the overuse of resolces, and their sxcessive extraction
by reparting the costs from exlractons more accurately, Under green accounting the export evenues am
added, nut the decrease or degreciation of The asset exporied is sublracted from e equation. This can
hielp carrect the prablem of lack ol propery rghts on resources, which induces a misleading vies of con
paralive atvaniages and gains from: Fade by avere stinmating the nat value: of catraction and exports, Green
gecounting can make 8 large differencd in reporting economic perfanmance (N rEsource intans e countrias.
The GNP of Costa Rica and Mesico were recenty recomputed using this practice, and they both dropped 1o
a fraction of their fommer level 85 computed from stendard praclices.
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urgency with which some feel the environ-
mental prohlem must be tackled.

Efficiency and equity in environmental
rirkels

Even if the universe was parcelled out
successfully, a problem remains: how to
distribute property rights? How to assign
its pieces across people, regions or even
across generations? This is a problem of
equity. It is generally of no importance for
the economic elficiency of competitive
markets with private goods, as they are
usually defined. although of course it mat-
ters on ethical grounds,

However, the neat separation of effi-
cleney and equity may not work in mar-
kets in which environmental assets are
traded. It is important to understand why.
Often it is not possible for different indi-
viduals to choose different guantities of
environmental assets independently from
each other, as required for efficient mar-
kets. For example, the concentration of
(:0), in the atmosphere of the planet is rela-
tively uniform and stable, and everyone in
the planet is exposed on the whole to the
same concentration. The total biodiver-
sity in the planet, regardless of the way it
is measured, is the same for us all. These
constraints are physical, not economic or
legal. For this reason, biodiversity and CO,
concentrations are often called “public
goads’, and their sources are ‘global com-
mons’. These are, however, unusual public
goods in Lhal Lhey are produced privately.,

A new finding is that only particular
‘equitahle’ distributions of a given total of
property rights can lead to efficient mar-
kets in those markels wilh privately pro-
duced public goads?-+. It was recently es-
tablished that only with such distributions
of property rights one can ensure that mar-
ket prices will lead to efficient allocation
of resources (see Box 6).

Knowledge-intensive growth

Property rights must be sorted out
properly for environmental markets to
achieve efficiency?. This requires careful
market design, and will not be achieved im-
mediately, In emergencies, taxes or bans
on the trading of species that are close to
extinetion may be necessary: examples
include trade in elephant tusks, in tiger
parts, in 1% box turtles, commercial hunt-
ing, and more recently (ke meat trade in
the UKL Trade in human parts has related
aspects, Humans' irrational cruelty to ani-
mals = and to each other — admits on occa-
sion no other redress.

ls it possihle to reorient patterns of
trade and development without interfering
with free trade? To a cerlain extent this is
possible®-22, The trade strategies followed
by the Asian Tigers - Japan, Korea, Taiwa,
Hong Kong and Singapore — and more
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Box 6. Private goods and public goods

Private goods are gocds whose consumption is ‘rval’, in the sense that what ohe person consumes cth-
ers cannot. The levels of consumption can be chosar independently by 2ach person. Examples of private
goods are establs products. Publle geods differ fiom orivate goods in that they are available to averyone
in abaut the same gmounl, @d, within limits, ase fat 'rival’ in consumption; for example, 3 mad, a bridge
or clean air. Futhermare. with public goods one person's consurmption need rat detract fram athers’, &
good example iz knowledge: ane may share knowledge with athers without losing it anesalf. Of course,
knowledge shousd not be ident: fied with the financial 23irs that can be oblained rom it

lassic public goods such as roads and bridges are supplied by govermmsents. Biodiversity or greenhouse
{as cOncentrations in the atmosphere are public goads. but they are not classic public geods Decause they
are nol grocuced by govemments as roads o bridges are. They are produced, rather, by each individual in
the econormy, Camon emissions are ‘produced ' privataly, v peaple driving their cars o by producers Dum
ing fossil fuels 0 release energy, These are orvate activities that 8 government does not generally
regulate.

The trading of private goads |5 very difforent from the trading of pulblie goods. In mankets with privale
gooids, efficioncy is divorced from equity [n the sense that under any cistribution of property rights, a carm
petitive market with private gocds achieves an efficient oulcome at a market equilibriom. This is not tne
i markets with pubiic posds, It bas heen shown recertly that in such markets there is a mlation between
efficlancy and equity? 4. A rigorous general eguilibium treatment of rmarkets in which some of the goocls
e private, and others are privately groduced putlfic £0055, SLEh A5 propety RERTS on emission of carbon
giowida, shows tThat corain propery rights redimes on the wse of global environmental goods are Consis-
tent with e effic ent cperation of competitive markets. and others are not, & certain “equity’ is needed for
environmenlal markets 1o coerate efficiently< 4,

PERSPECTIVES

recently the Little Tigers, such as Malaysia,
provide good examples. These are very
export-oriented countries that moved
away swiftly from traditional comparative
arlvantages, such as laborinlensive and
resoltce-intensive products, into knowl-
edge-intensive products, such as micro-
processors, consumer electronics, com-
munications, financial products, and many
other technology-based products. These
knowledge-intensive sectors arc the most
dynamic sectors in the world economy
today.

A possible development strategy is Lo
emphasize knowledge-intensive rather
than respurce-intensive sectors. This eco-
nomic strategy was introduced formally a
few years agol-22 and received further
Impetus from the empirical evidence of
world development, some of which is dis-
cussed here.

The knowledge-intensive sectars listed
above require human capital and know-
how rather than large plants and equip-
ment. Furthermore, these sectors are

often competitive, and therefore efficient:
the computer hardware industry is a good
example.

The skilled labor required for knowl-
edge-intensive sectors is available in many
developing countries™ (Box 7), It is well
known that Mexico is currently a producer
of electronic products such as microchips
and software, and that India could become
one of the largest exporters of software in
the world, Software is very labor-intensive
and suits the Indian and Mexican econo-
mies as it does not require large capital
outlays. More recently Barbados® govern-
ment announeed its determination to trans-
form the country into an information age
society in less than a generation, based on
its excellent educational system,

Conclusions: information and
resources

Knowledge-intensive growth is suc-
cessful in economic terms, It drives the
most dynamic sectors in the world Loday.
For the purposes of this article, however,

Box 7. Education and technology

tany authors ase concemed that educational conditions in developing countries may not allow the transk
Licar frarm resource-intensive production to knowledis-based praguction in e near future. This was not @
prablerm in the case of the Bast Asian countries. which developed rapidly. Recent empirical work @t the
Interamerican Development Bank in Washinglon belies this view for the Carisbean region a5 well28, The ini-
tial coniitions found in Caribbean countries 20 years 3g0, in terms of education and generally the satis-
faction of kasic needs, matched those of the East Asian economees at the same penod?=, However in the
pasl 20 years the East Asian countries moved rapicly Wwards technology-intensive practices and suc-
ceaded, The Carobean countries, snd inceed the whole of Central and Scuth America, ernphasized instead
resaurce-inlensive growth and lost ground. Even today, Latin America emphasizes rescurce expors.
Mineral exports from the region are expected to double to achieve a level of US$25 billicn by the end of
thee decade. An unfortunate ard dated view of growth and trade perceives this inGreasa in resource irten
sity as a ‘the new E| Dorado’ for the region 23,

The trand is nat uniform, Teday, Barbados is redressing this policy and ettempting te make a swift 7an
sition towards an information-age saciaty®. Mexice and India already have sclive cempute: nardwars and
aoftware sectars. Those nations that emphasize knowledge- intensive growlh will move forwards and nie
grate with the most dynarmic regions in the world econorny; the rest will decay and [oguish at the.cost of
much hurman and environmental loss.
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its most important aspect is that knowl-
edge-intensive growth does not reguire
intensive use of the environment. It is
intrinsically compatible with the global
environment.

Information and resources appear to
he the most important trends in the world
economy todav, and if properly under-
stood and harnessed. could lead to eco-
nomic prosperity that is harmonious with
the global environment,

How will all this affect the economic
value of the Earth's resources? As we
change our emphasis away from resource
production and exports, the world's avail-
able supply of resources will decrease,
Therefore resource prices will increase.
This means that resources will he better
valued, and this is as it should be. By under-
valuing the Earth’s resources we undet-
value ourselves.
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