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The economic value of the Earth’s

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 patterns of growth. information technology and the
environmental agenda are two of the most important trends in the world economy.
Together they can lead to growth that is intrinsically compatible with
the environment.

Graciela Chichilnisky is at the Program
on information and Resources, Columbia University. 405 Low Library, 116th and Broadway.
New York, NY 10027, USA (gc9@columbia.edu).

hat is the economic value of the

Earth's resources? The question is
classical and has more than one answer.
Market economies vaiue goods and ser-
vices by their market prices. These are
the prices that clear markets, equating 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 oif. These are
valuable properties, buttressed by the-
ory and by some economic evidence. Yet
thereis increasing unease today about the
pricing of resources. Physical scientists
question economic wisdom. and the matter
has become the subject of popular debate!.

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 2ither. In some cases, users pay
for water, but the price is divorced irom
competitive markets. and thereiore .mm
eificiency. in the case of arr,

A further dif-

ficulty emerges: one individual cannot
easily choose air quality independently
from others. For such goods, called ‘public
goods’, standard markets do not work weil.
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 evalu-
ation of economic progress. For example,
we burn fossil fuels to produce industrial
output. This output has an economic vaiue.
but clean air does not. Therefore, burning
fossil fueis 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

. forests: the destruction of a forest in order

to extract its wood or to grow agricuitural
products has an uneguivocally positive
value. and is counted as 2conomic ore-
Jrass all over the world. In aworld incraas-
gty concarned with the suraval of (G or-

ests and with its clean air and water, this
vision of economic progress defies com-
mon sense. [t is now under close scrutiny.

It has been pointed out that markets for
environmental assets may never emerge,
and that. even if they do. thev may not act
efficiently?-, Wider notions of economic
value are being proposed bv some, in-
cluding myseif. in an attempt to reconcile
equity and efficiency, as well as to balance
the weight given to the present and the
future®-3. This article cannot, and will not.
cover all the issues, important as thev are.
It will discuss basic needs and environ-
mental markets. As an organizing theme.
[ will propose that we must now focus on
the choice between two. fundamentally
different, patterns of growth: resource-
intensive and knowledge-intensive. One
works and the other doesn’t. Economic
progress is not doing more with more: it is
doing more with less.

Before suggesting solutions, however,
one should understand the nature of the
problem: what is driving our unease? Why
is the question of economic valuation of the
Earth's resources now timely 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 al-
fect natural processes such as the concen-
tration of gases (CFC, CO,) in the atmos-
phere of the planet, the stabilitv of the
global climate, and the complex web of spe-
cies that constitutes life on earth. Thereis
no consensus about the magnitude of these
impacts. but it is widely agreed that. for the
first time in recorded historv, economic
activitv has reached levels at which it can
altar the pianet’s atmosphere and endan-
22r its biodiversitye-3,

At the June 1992 Earth Summit in Rio
de Janeiro. 130 countries chose three areas
n which concerted iﬂt.:""l}[h‘!’l;ﬂ 1ction is
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Box 1. The North—-South contrast

Most of the damage to the global environment originates (and has onginated histoncally) in the industnal
countries that house less than 30% of the world's cooulaticnd. It 1s the industrial countries that are overcan-
suming environmental resources, which are largely overextracted and exported by the developing countnes.
About 70% of the worlds’ carbon dioxide and most CFCs are emitted by the industnalized countries in {he
North. These countries have also substantially altered their biomass: most of the world's remaining Dio-
diversity and forests are in the developing countries. mostly in the South. The Nerth—South contrast is sink-
ing: the average inhabitant of an industrial country consumes nine times more fossil fuels, six times more
beef and veal, 20 times more aluminium, 16 times moare copper. two and a half times more wood and
emits ten times more carbon than the corresponding average person in a developing country?. Replicating

age 50 years from now.

the North's pattem in the South, which contains most of the worlds' population, predicates disaster.
Since the North has the lowest population growth, despite all publicity to the contrary, global environ-

mental damage is. and always has been, inversely related to population growth. This trend could. of coursa,

be reversed in the future, and regions with rapid population growth could produce most environmental dam-

and created corresponding ‘Framework
Conventions’. ; §O3s

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 Tthe 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-
newable resources obtained from fertile
land, such as wood, livestock and cotton.
Contrary to common wisdom, the less-
populated regions cause the most global
environmental damage. Box 1 summarizes
the overall situation.

Mineral fuels provide an extreme case
of delivery of a primary, nonrenewable re-
source from developing countries to in-
dustrialized countries. Nearly three fourths
of Southern exports of mineral fuels are
sent to the North, and 60% of the North's
consumption of mineral fuels comes from
the South?. Latin America exports mostly
resources - indeed about 70% of its ex-
ports are resources - and Africa does so
almost exclusively. The US alone, with less
than 5% of the world’s population, con-
sumes an enormous quantity of materials;
it has followed a voracious trend which
accelerated after World War II (Ref. 8).

The pricing of resources is a crucial
aspect of the problem. The world’s rapid
rate of consumption of fossil fuels is linked
to 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 higher
is the consumption. Overconsumption
is practically synonymous with under-
pricing (see Box 2).

How has this situation evolved? Why
have we reached this pattern of overextrac-
tion and overconsumption of the world's
resources, beyond the point of sustain-
ability? Equivalently, why are the world's
resources traded at such low prices”

Prices, basic needs and the

“measurement of economic progress

Do market prices fail to convey the true
value of the earth resources? If so, how
can we improve upon this situation?

These questions led me in the mid-
1970s to create and develop ‘basic needs’
as a central concept of economic develop-
ment, and to be used as an empirical meas-
ure of economic progress in five conti-
nents in order to complement and sharpen
standard measures in the areas where
they fail®-12. 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. [ 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-
able development across the world®.11-12,
Subsequently, my concept of basic needs
became a standard aim of development: it
is central to the concept of sustainability
given in the Brundtland 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

Environment and Development (UNCED)
in Rio de Janeiro3. Despite the international
acceptance for basic needs-based devel-
opment, the problem persists. The ques-
tion remains: why have we reached this
pattern 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 50 years. Economic activity has been
the driving force, the leading cause of en-
vironmental degradation and biodiversity
loss. The destruction of biodiversity over

. the past 50 years is comparable to, or at

least leading to, a mass extinction event
like the one that led to the disappearance
of the dinosaurs®4. 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 187 billion metric tons
of CO,; however, over the past four dec-
ades, the rate of emissions was eight times
higher, amounting to a total of 539 billion
metric tons of CO, (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 before. What happened
over the past 50 years, and why?

The post-war world

Fifty years ago World War [l was won
by the Allies. The United States of America.
which led the victory, emerged with almost
40% of the world economy, following the
destruction of the Japanese and European
economies. Today the US is back to its pre-
war level, producing approximately 25%
of the world's economic output!3.14,

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

Box 2. Resource extraction and environmental damage

Resources are an important source of export revenues for developing countries. However, their extraction
can produce major environmental damage. An example is the salt mining project in Baja Califormia by
Exportadora de Sal, a Mitsubishi subsidiary. it mines salt-destined for ihe international market irom an
area n which thousands of 2ray whales migrate to breed, a reserve that is the size of the state of New
Hampshire, and registered with UNESCO. This croject is opposed by the local Grupo de los Cien in Mexico
because it could produce ireversible damage to this migratory species by destroying its breeding grounds.
as well as destoying the wetlands and fisheres that are crucial for the livelihood of the local communities.
Petroleum 1s another example — an IMporznt source of revenue for developing countries. However. oit
exoloration and extraction can produce major envircnmental damage in the praducer country. For example,
about S0% of the export revenues of Ecuador zome from petroleumn. Exoloration and extraction is iargely
for the international market, and leads to extensive deforestation in Ecuador's Amazon forest. About 50% :r
of the pooulation of Ecuador :s indigenous ana coooses oil exploration and the attendant deforestauoni?
Overconsumption comes irom underpricing. The price of petroleum vares widely across countries: US
consumers pay about 2.5 limes less for petrcieum than do Japanese and German consumers. The use of

1 petroleurn in the US is comescondingfy much nizrer. The US consumes about 26% of all the petroleum pro-
i duced in the world, and emits zbout 25% of the ~orld's carbon dioxide. Interesungly, atmost all US imoorts

! of petroleumn come from Laun America - Mexico, Yenezuela and Ecuacdor — aven though USA is mucn nicher
in fossil fuels than these couritnes are. About SC% of the known recoverable iossil fue! 2eposits 0 the world

ipetrcleum, coal. shale ol ana natural gas) are n US 30108.:3.23




Box 3. Industrialization and property regimes

In many of the now industriaiized countries, industnalization was preceded by the privatizing of common
property resources. During the penod of industnalization. poputation becames large and mobiie, and there-
fore private-property regimes often work better in the conservation of local resaurces than do common-
property regimes, which become ‘open access' de facto®. For example, in the United Kingdom,
industrialization was preceded by a major change in property rights - the privatization of the commons. The
privatization laws for oil (the "Hot Qil Act’ of 1936 in the US) provide a good example. The US extracts lit
tle oil compared with the levels of extraction in develaping countries with less well-defined property rights
on this resource, such as Mexico. This is true even though the US has enormous deposits. which Mexico
does not have. The US has about 50% of all the world's known recaverable fossil fuel deposits®-18, while
Mexica's oil resources are expected to become exhausted early in the coming century. Although the US
uses its own oil resgurces more carefully, it is the largest oil consumer in the world: the difference between
production and consumption is made up by imports. The US economy is today the largest single importer
of oil in the world. consuming about 26% of the world's proguction yearty.

International Monetary Fund (IMF), the

Werld.Bank, ard the General-Agreement -

on Trade and Tariffs (GATT). These organi-
zations implemented the vision of economic
growth of the leading nation, the USA; a
very resource-intensive pattern of growth
corresponding to a rapidly expanding fron-
tier economy, and the domination of na-
ture through technological change. After
World War [I, the Gross-National Product
(GNP) was adopted as a universal meas-
ure of economic progress. [t is the sum of
a countrv's net value of production of ail
goods and services computed at their mar-
ket prices.

Valuing economic progress

Today all countries report their eco-
nomic performance to 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 weight 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!s. Similarly, there is
no market and no market price for atmos-
pheric quality or for biomass. In GNP terms.
critical resources. such as the whole bio-
mass of the planet, its water bodies and its
atmospheric cover, have zero economic
value.

International markets have contributed
to the problem of misvaluing resources.
Since the end of World War [I. 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 base, the depletion of the asset
itself. Destroving a forest to export woad

ar nnln inereases ONP and coomes s e,

nomic progress. In a world concerned

about the preservation of forests-and-their -

biodiversity, economics values defores-
tation and the destruction of biediversity
as unequivocal progress. Why?

Growth and trade based on
inexpensive resources

After World War [I, two major theories
of economic growth and trade were devel-
oped and rapidly diffused. One was the
theory of optimal economic growth (of
the type made familiar by Robert Solow)16
that originated in the US. [t has an ever-
expanding view of the economy and of the
economy’s use of resources, which paral-
lels the US pattern of development. [t de-
fines an optimal steady state as a path
along which population growth is expo-
nential, with a potential exponential in-
crease in the use of resources.

The second is the theory of interna-
tional trade based on comparative advan-
tage, which originated in Sweden!?. This
theory was widely applied and developed
in the US after World War II. It 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 based on unlimited and
inexpensive resources. Even today this
view is prevalent in the US; it is much less
accepted in Europe and Japan. In the US,
inexpensive oil is seen often as the basis
for economic growth!8, almost a birthright
of its citizens, a right for which wars can
be. and are, fought. Any attempt to redress
this view meets with political failure.

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

he same recommendations todav o

- aaped Vevien

PERSPECTIVES

The limitations of export-led growth
based on labor or resource intensive ax-
ports have been known empirically, and
have been formalized theorettcailv for
some time!®19-3. Yet the theory of tra-
ditional comparatlve advantages is largely
uncontested today in Latin America and
Africa - the two continents that have
fallen behind in terms of economic growth
in the past three decades, while following
resource-intensive patterns of production
and exports. Even today, a projected inten-
sification of South American mining in the
Andean region is viewed as a saurce of
riches for the region and called ‘the new FJ
Dorado’. A doubling of Latin American re-
sourceexports 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
as a triumph of markets and economic pro-
gress#. By contrast, the theory of tradi-
tional comparative advantages has never
taken hold in the successful ‘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 dynamic comparative ad-
vantages; instead of basing their 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. Malaysia 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'-2, and to which
WE now turmn.

Traditional comparative
advantages

Is it true that developing countries have
a comparative advantage in environment-
intensive products, such as cash crops
and minerals, and in dirty industry, which
uses clean air intensively? If so, does el-
ficiency dictate that this comparative ad-
vantage should be exploited, to evervone's
benefit? [n sum, is there a fundamental
contradiction between economic 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
South 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

snnde and thiasse sy ey tRse e 0f whv



PERSPECTIVES

Box 4. Property rights and international trade

When the property rights on environmental resources, such as forests, are ill-defined, at 2ach onice the
country affers more resource-intensive gocds. such as waod, to the intemational market20-3¢, The country
nas an apparent comparative advantage, even when there is none. This argument explains why countries
trade with each other, based solely on the differences in property rights regimes between the trading
regions . Countries with ill-defined property rights in resources, such as most develcping countries are
taday, will export resource intensive products to those with better defined property rights. the industrial
countries. There may be no gains from trade. Yet the exporter country is not better off, nor is the world bet:
ter off when the developing countries specialize in resource-intensive exports. The gains are illusory,
denved from faulty valuations of resources.

Under these circumstances, export-led policies based on resource-intensive products iead to apparent
gains from trade, even when trade leads to actual losses. Anemalies emerge; Honduras exports mahegany
to the US even though it has no comparative advantage in wood products: Mexico expors petroleum ta the
US even thaugh it has small reserves. The US, a major oil importer since the 1970s. has 50% of the recow

- erable fossil fuel resources on the planet8,

.. . countries trade resources, and how these

resources are valued'32030 1t hinges on dif-
ferences in property rights in the trading
regions.

Property rights and
industrialization

Many traditional societies have suc-
cessfully managed their common property
resources, such as fisheries and forests,
using traditional forms of governance3i-,
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 Aguas’, a local
Court in Spain that is 1000 years old, and
which still meets 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
common lands in Japan, and Bahia's sys-
tem of sea tenure in the North East of
Brazil2030-34, These traditional systems re-
quire 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 common property area, outsiders who
can easily move out and avoid penalties.
During the process of industrialization
populations become large and mobile 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-
vails?0.30-H (see Box 3).

Property rights explain prices and
trade

When a pool from which a resource is
extracted, 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 repiacing the tree to ensure the con-
tinuatioa »f the forest is not considered.

ucts even if they have no Comparative ad-
vantage in such products®. It explaing why
Tésource-intensive products such as re-
fined oil, wood and food are exported at
such low prices, below reaj costs. Re-
sources are overconsumed by the coun-
tries with well-defined property rights and
overproduced by those with ill-defined

- property rights. As aresult, the world eco-

nomy consumes an inefficiently large quan-
tity of resources, because it takes no ac-
count of the costs of the resource overuse.
[n brief. the process of industrialization
itself leads to the ineificient patterns of
North-South trade, that are at the core of
the environmental difemma today. It leads

The loss of the-services that the-forest-—to-international prices for resources that

provides to human settlements, such as
providing an ecosystem for biodiversity,
shelter, stable climate and food are not
computed. Similarly, in the extraction oi a
national asset such as petroleum, the only
costs computed are those of exploraticn
and extraction: the exhaustion of the re-
source base itself, that is, its depreciation,
is not counted as it is in the case of private
property. Nor are the costs from defor-
estation during the process of exploration
for petroleum, for example in Ecuador's
Amazonas?0-303 Because costs are under-
valued, the net benefits from extraction
are overestimated. At each market price,
more is extracted under open access re-
gimes than under private property regimes
or under traditional managed systems®.
Hence, the resource is overaxtracted, it
dwindles and often disappears20.30.34,

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 property2. This leads to an apparent
comparative advantage in the production
of environmentally intensive products,
even when there is no real comparative
advantage (see Box 4).

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

are well below the actual costs to society,

The economic value of the Earth’s
resources
Green accounting

One proposal to correct this problem
is to modify the way we account for re-
sources. The idea is to report the costs oi
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?

Environmental markets and prices

Where will prices for forests, water, bio-
diversity and ¢lean air corne from? Econo-
mists say from free markets. Thereis a lot
of merit as well as optimism in this prem-
ise: under ideal conditions. market prices
lead to efficient outcomes that represent
the preferences of the population. Water
markets are considered currently in Cali-
fornia, the Chicago Board of Trade already
trades rights to emit SO,. and [ recently
proposed global markets for global CO,
emissions.

But we can't trade unless we know who
owns what: we need property rights on for-
ests, water, air 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

A proposal that is currently under consideration ty the UN is o modify the system of national accounts 0
incorporate environmentai costs. Green accounting 1s the practice of deducting environmental casts from
the computation of the GNP. For examole. the national accounts would depreciate the vaiue of the SiGCk
of forests or of minerals extracted. in mucn the same way that pnvate individuals and corcorations depre
ciate the value of their own stock or assats wnen reporting thetr scersonal or carporale ncome.

Green accounting can indeed help in recucing the overusa af resources, and their axcessive extracion
by reporting the costs from extractions mare accurately. Unaer green accounting the axccn revenues are
added. but the decrease or cepreciation cf the asset =xporieg 's suouwacted from the =guauon. 7S can
Nelo comect the problem of lack of Broperty nghts on resources. wmich INduces & mistezcing new 0f Corr
parative advantages and gains from trade Gy overestimating the net value of extraclon ang =xports. Gre2n
accounting can make alarge difference in recoruing ecanomic senormance n resourca intansive countries.
The GNP of Costa Rica and Mewco were recently recampuied 45ing TS oractice, 2rq *hey, =cin dropced i
a fraction of their former level 3s computed rom stancars oracuces.



urgency with which some feel the environ-
mental problem must be tackled.

Efficiency and equity in environmental
markets

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 efficiency 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-
ciency and equity may not work in mar-
kets in which environmental assets are
traded. It is important to understand why.
Qften it is not possible for different indi-
viduals to choose different quantities of
environmental assets independently from
each other, as required for efficient mar-
kets. For example, the concentration of
CO, 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
goods', and their sources are ‘global com-
mons’. These are, however, unusual public
goods in that they are produced privately.

A new finding is that only particular
‘equitable’ distributions of a given total of
property rights can lead to efficient mar-
kets in those markets with privately pro-
duced pubiic goods?. 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. [n emergencies, taxes or bans
on the trading of species that are close to
extinction may be necessary: examples
include trade in elephant tusks, in tiger
parts, in US box turtles, commercial hunt-
ing, and more recently the 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.

Is it possible to reorient patterns of
trade and development without interfering
with free trade? To a certain extent this is
possible?l-22. The trade strategies followed
bv the Asian Tigers - Japan. Korea, Taiwan.
Hong Kong and Sinaanars . and mara

Box 6. Private goods and public goods

Private goods are goads whose consumption is ‘rival’, in the sense that what one person consumes oth
ers cannot. The levels of consumption can be chosen independently by each person. Examples of pnvate
doods are eatable products. Public goods differ from private goods in that they are availabie to everyone
in about the same amount, and, within limits. are not ‘rival’ in consumption; for example, a road, a bndge
or clean air. Furthermare, with public goods one person’s consumption need not detract from others’, A
good example is knowledge: one may share knowledge with others withcut losing it oneself. Of course,
knowledge should not be identified with the financial gains that can be obtained from it.

Classic pubiic goods such as roads and bridges are supplied by governments. Biodiversity or greenhouse
gas concentrations in the atmospnere are public gocds. but they are not classic public £0ods because they
are not produced by governments as roads or bridges are. They are produced, rather, by each individual in
the economy. Carbon emissions are "produced’ privately, by people driving their cars or by producers bum-
ing fossil fuels to release energy. These are private activities that a government does not generaily
regulate.

The trading of private goods is very different {rom the trading of public goods. !n markets with private
goads, efficiency is divorced from equity in the sense that under any distribution of property nghts, a com-
petitive market with private goods achieves an efficient outcome at a market equilibrium. This is not true
in markets with public.goods. it-has been shown recently that.in-such markets-there is a relation between
efficiency and equity?-+. A rigorous general equilibrium treatment of markets in which some of the goods
are pnvate, and others are privately produced public goods. such as property rights on emission of careon
dioxide, shows that cerain property rights regimes on the use of global environmental goods are consis-
tent with the efficient operation of competitive markets, and athers are not. A certain ‘equity’ is needed for
environmental markets to operate efficiently2-4.
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recently the Little Tigers, such as Malaysia.
provide good examples. These are very
export-oriented countries that moved
away swiftly from traditional comparative
advantages, such as labor-intensive and
resource-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 are the most
dynamic sectors in the world economy
today.

A possible development strategy is to
emphasize knowledge-intensive rather
than resource-intensive sectors. This eco-
nomic strategy was introduced formally a
few years ago!s-%, and received further
impetus from the empirical evidence of
world development, some of which is dis-
cussed here.

The knowledge-intensive sectors 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 announced its determination to trans-
form the country into an information age
society in less than a generation, based on
its excellent educational system3.

Conclusions: information and
resources

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

Box 7. Education and technology

Many authors are concerned that educational conditions in developing countries may not allow the transr
tion from resource-intensive praduction to knowlecge-based production in the near juture. This was not &
problem in the case of the East Asian countries, which developed rapidly. Recent emoirical work at the
Interamerican Development Bank in Washington belies this view for the Canbbean region as well?5. The ini-
tial conditions found in Canbbean countries 20 years 2ge. in terms of education and generally the sats
faction of basic needs, matched those of the East Asian economies at the same perncd3S. However in the
past 20 years the East Asian countries moved rapicly towards technology-intensive practices and suc-
ceeded. The Canbbean countnies, and indeed the wnole of Central and South America. emphasized insteac
resource-intensive growth and lost Zround. Sven today, Latin America emphasizes resource 2xports.
Mineral exports from the region are excected to doutle to achieve a level of US3Z3 aillion by the end of
the decade. An unfortunate and dated view of Zrewih and trade perceves this incr2ase in resource inten
sity as a "the new El Doracdo’ for the region3,

The trend is not uniform. Today, Barpados s recressing this policy and attemoting ‘o make a swift trar-
sition towards an information-age soctaty6. Mexico ana India already have active computer hargware anc
software sectors, Those nations that 2mpnasize «ncwiedge-intensive growth will meve forwards and int
grate with the most dynamic redions n the worig 2ccnomy; the rest il £ecay anc ‘arguish at the cost 27
much human and enviranmentat l0ss

—<—
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its most important aspect is that knowl-
edge-intensive growth does not require
intensive use of the environment. It is
intrinsically compatible with the global
environment.

[nformation and resources appear to
be the most important trends in the world
economy today, 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 be better
valued, and this is as it should be. By under-
valuing the Earth's resources we under-
value ourselves.
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