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Markets are often considered enemies of the envi-
ronment. A traditional view is that environmental issues
are grounded on marker externaliries because, in cases
such as smoking or CO, emissions, one individual’s con-
sumption ig irrevocably linked to thar of others. This leads
to ill-defined private choices and to the failure of marker
efficiency, Markets can therefore induce overconsumption
of environmental resources, such as clean air. Reciprocally,
environmental concerns are often hlamed for undermining
market performance, Environmental regulation can lead
to undue costs and prevent the unfetrered hehavior needed
for achieving market efficiency.

Yot recent evidence points in the opposite direction.
Markets have evolved some of the most innovative and
useful selucions for glohal environmental problems. This
includes new and profitable products such as catalyric
converters, industrial scrubbers and waste management
technologies, as well as new financial instruments such as
rtadeable emission permirs, profit-sharing biodiversity
ventures, and debt-for-nature swaps. One observes a posi-
tive groundswell of interest in the environment arising
from all levels of the business communiry,

Global Environment and Economics

The glabal environment offers the most interesting exam-
ples of, and also the greatest challenge to, conventional
views. Rio de Janeiro’s global conference in June 1992
confirmed that global environmental issues are with us to
stay. They range from a concern for the waorld’s remaining
rain forests to industrial wastes and new rechnologics.
These issues focus on economic variables such as trade
and growth, and on North-South issues linking industrial
and developing countries. These issues are at the core of
the world’s concerns for equity and development, The
world's remaining rain forests are mostly in the Souch,
which also produces and exports most of the minerals and
scarce resources such as oil, copper, coal and wood. These
resources are in turn mostly consumed by an insatiable
North. The United States alone accounts for the consump-
tion of about 30% of the world’s oil production, and
burning fossil fuels themselves account for most of the
COQ, that humans force into the atmosphere of the planet.
CO, is the most infamous of the “greenhouse™ gases, ac-
counting for patterns of global climate change that are
possibly irreversible. The globhal warming issue is thus in-
extricably linked to a partern of North-5outh rrade.?
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A major puzzle thar arises is that, despite all intnition
to the contrary, economic growth does not depend on,
and indeed is not related to, the availability of abundanc
or inexpensive resources. | will use resources to illustrate
how our economic common sense may fail, and ro explain
how under certain conditions global markets could be
counted amang the world’s main green advocares.

Abundant and inexpensive naroral resources have been
viewed as the foundation of economic growreh and of the
wealth of nations. This emerges from a linear view of pro-
duction, where more inputs lead always to more outpur,
and where less inexpensive inputs lead to increased pro-
duction, In this view, inexpensive labor and indeed pover-
ty constitute a comparative advantage. 5o do inexpensive
coal and ail, So deeply ingrained 1s this view that the L5,
citizen, who pays for gasoline about 30% of what a
Japanese or European consumer pays, worries that an in-
crease in oil prices will lead 1o lower economic growth,
The 1921 Gulf War and other extreme measures have
been justified in terms of this presumed economic relation,
It must be pointed our that the United States has the sec-
ond largest oil deposits in the world, so that i not only
consumes very inexpensive oil, but also has very abundant
supplies as well.

Japan and Germany, two of the most producrive and
tastest growing countries in the world, are clear counter-
examples to this view. Japan has practically no resources,
and had none through the period of amazing economic
performance thar led it to its current leading position in
the world economy. The Japanese car industry took the
window of opportunity offered to it by the LS, car indus-
trv’s refusal to adjust o OPEC-induced high oil prices in
the mid-1970s. The U5, car industry was formerly domi
nant in the world, and a comerstone of American indus-
trial production and emplovment. During the 1970s 1t
failed to provide its consumers with fuel-efficient vehicles.
Benefiting from the Japanese experience with scarce and
expensive resources, indeed building on i, and on the firm
belief cthat scarce and expensive resources offer a marker
oppartuniry, the Japanese car industry took over the U.5.
position. The only country that appears to bear Japan ar
this game 1s Germany, a country that also has no oil, that
pays high gasoline prices and thar is alone in continuously
showing a trade surplus with Japan in the car secton?

Exporting oil is also recommended to developing coun-
tries by the international organizations as a panacea to the
their capital needs, and as a shorr cur to economic
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growth. Yet the dara shows that, quite to the contrary,
during the period of high oil prices (mid-1970s to mid-
1980s) middle income oil exporting countries grew less
and accumulated more debt than their oil importing coun-
terparts. Inexpensive oil is not a reliable source of growth,
nor are oil exports a reliable source of income or growrh.?

Germany also offers a good counterexample to the
view that international competitiveness is built on inex-
pensive labor TF Larin America and Africa do nor suffice
to show that inexpensive labor or poverty 15 not a com-
petitive advantage, then Germany's excraordinary perfor-
mance in international markers can be used to exemplify
the value of highly productive and well-paid laboz Until
now, Crermany has had one of the highest paid and most
productive labor forces in the world. Inexpensive re-
sources, including labor and natural resources, do not
guarantes inrernarional compentiveness. They do not pro-
vide a good foundation for ceonomic growth,

This example farces us ro recansider some of the most
commonly held views of the environment and the econo-
my. Preserving the environmenr need not harm economic
growth; indeed countries without resources that pay high-
I and value environmental resources have che highest
growth records. There is an opposite and valid view con-
tending thar countries with the highest environmencal
standards will have the highest competitive edge in the
world economyd

The positive link perceived berween abundant and inex-
pensive resources and economic growth derives from a
misunderstanding of markers. Markets are far more com-
plex and far less linear than we often understand them to
be. It is because of the price mechanism that we internal-
ize the value of scarce resources, and it 15 because of mar-
ket prices thar we can explain why the more we value the
Earth’s resources, the more we will pay tor them in mat-
ket prices, and the more producdve we shall be.
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Market Innovation: Examples

Perhaps the most innovative marker approaches to envi-
ronmental issucs are exemplified by the newly introduced
financial instruments, Financial instruments help to
achieve oprimal allocation of risk by redistriburing wealth
across time and across states of nature or of the econamy,
They are therefore hest suited to deal with environmeneal
risks that typically extend across time and states.

One instrument is fradeable permits for gas cmissions,
which will be traded shordly in the Chicago markets,
These are financial mstruments that control emissions by
selling the rights to emit a certain quantity of gas, with the
total quantity traded adding up to an environmentally
safe level. Buying a permit entitles the holder to a given
level of cmission, and all holders together cannor exceed
the total amount chat is deemed to be environmentally
safe. The issue of enforcement is left wide apen, hut the
idea is simple and appealing, linking trading and marker
prices to industrial needs. Thus prices are permitred to
fluctuate freely and resources are allocated in an oprimal
fashion.

Debi-for-nature siwaps have a somewhat different tla-
vor, Here debtor countries can “buy™ back part of their
debt in exchange for the right to use their own environ-
menral resources. A typical case involves a deal to limit
the use of rain forests as an cconomic resource for the
production of wood, and to restrict deforestation to grow
cash crops. The induscrial countries buying into these
deals obrain the preservation of “sinks™ for carbon emis-
sions or of hodiversity preserves. The word “sinks™ s
uscd to denote an area that absorbs CO,, such as forests
ot other biomass. Industrial countries need CO, sinks to
compensate for their overuse of gas emissions since, for
example, CO), emissions from fossil fuels by the industrial
countries are several times those of the developing coun-
tries, both currently and historically. Industrial countries
need the biodiversity preserves of the Sourh to compensate
for their historical destruction of their own forests and
biodiversity in their process of industrialization.’

The most innovative deals so [ar involve profic-sharing
- or cquity — agreements for preserving biodiversity, These
deals are best for the purposes of sharing environmental
risk such as the disappearance of species. Several exam-
ples have emerged in the last few years, one of the most
prominent being IN BIO, a deal between Merck & Co.
and the government of Costa Rica. IN BIO was designed
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by Professor T. Eisner, a scientist at Cornell Universiry.
Under the terms of their agreement, Costa Rica set aside
25%, of rain forest land as a biodiversity reservoir to be
used by Merck & Co. — the largest pharmaceutical com-
pany in the world — in exchange for about 51 million and
a profit-sharing agreement on drugs developed and mar-
keted by Merck on the basis of Costa Rica’s biodiversity
samples. Merck uses a random sampling R&D method on
animals to discover useful genetic codes. Costa Rica’s bio-
diversity is similar to a genetic library and the deal is anal-
ogous to one on intellectual property rights of, for exam-
ple, software. Biodiversity was the source of many valu-
able drugs such as aspirin, curare and several oncogens
such as the rosy periwinkle used to teear children's
leukemia.

Another interesting example is provided by agreements
reached by Shaman Inc. in Brazil and Argentina, Shaman
means “medicine person.” Shaman Inc. is a small
California pharmacentical company thart is parenring a
herpes medicine discovered using specific knowledge ac-
quired from local medicine people. The deals of Shaman
Inc. also share profits, but not with governments. Rather,
they will share profits with the population of the localities
from which the medicine people and their knonwledge pro-
ceed. The economic incentives for preservation are there-
fore more accurate.

Several issues emerge in this context, In the case of
tradeable permits, the foremost problem is allocation of
initial property rights in the permits, namely the problem
of their initial ownership. Industrial nations prefer land-
based allocacions, while developing nations prefer GDP or
land-hased allocations, for obvious reasons in both cases.
Leaving aside the important issue of allocation, the next
itern is to decide among different risk and profit-sharing
metheds, Two main financial instruments are debt {bonds,
fror cxample), an insteument that pays a fixed return or in-
terest, and equity, an instrument thar shares the value of
the project among the owners, whatever this value may
be. The latter is better in terms of risk allocation, and itis
closer to the nature of profir-sharing projects such as
those of Merck and Shaman. There are also mixed instru-
menes such as, for example, warrants, which are essential-
Iy debt with an aption to convert into equity at a given
price and within a given time frame.

One of the most difficulc problems arises in cases where
the actual value of the resource is not known and where
the individuals concerned are aware that their own prefer-
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ences for a resvurce (such as biodiversity) may vary over
time as their knowledge develops. Tn this case one consid-
ers option values.® The instruments that are most appro-
priate here are the equivalent of options sold in foreign
exchange markets, and for similar hedging purposes.
Mutual insurance and securities to hedge againse collec-
tive risk arc also valuable to acrain efficient allocations in
the case of unknown risls,”

The Economics of Market Innovation

It is natural to ask how the market works successfully in
these examples, and when does it not,

The main theorem of welfare economics, which assures
the efficiency of allocations in competitive markets,
fails when there are consumption cxrernalities. The theo-
rem fails because consumption is not purely private in
such cases,

This failure arises because consumption by one individ-
ual is not a “private good,” since it forces consumption
o1 others. Passive smoking is a typical example.

Externalities prevent cfficient marker solutions because
in calculating how much to consume at market prices, in-
dividuals fail to consider the consumption thar they force
on others, i.e., the “external effects.” This is also called a
“free rider” problem. Fisheries offer another good exam
ple. Each person may compute guite accorarely the
marginal returns of his/her fishing time and cquare the
market price with histher marginal producrivity, but nev-
ertheless neglect to include in the computation cthe fact
that the more he/she fishes, the less fish become available
to others. Thus the productivity of fishing time is overcsti-
mated on the whole, and there is overconsumprion of the
resource. The fish population may therefore disappear.
This is the well-known problem of the commans, which
rranslates to global commaons in the cases of the acma-
sphere or main bodies of water. It explains why there is a
market failure when there are externalities in consumprion,

But market imnovarion is not included in the main theo-
rem of welfare economics. The theorem refers to the inef-
ficicney of markets with external effects, but only where
the economy produces and consumes a fixed number of
goods and services. Economic theory does not have an
equivalent theorem for cases where markets change; there
arc no results to explain what happens as new goods and
services are introduced, as markers are enlarged to deal
with goods and services that may be produced in response

40

to the exrernalities themselves, or market failures, For ex-
ample, successful and profitable new methods to measure
- and new products to contain — gas emissions, such as
catalytic converters, are outside the scope of the theorem,
The trading of gas emission permirs is also oueside the
realm of this theorem. Merck’s and Shaman's new finan-
cial instruments designed ro deal with the demand and the
expected profics from the scarcity of biodiversicy are not
included either. In other words, our standard results that
explain how the market [ails in the presence of externali-
ries themselves fail to explain the potential gains from
marker innovation,

Market innovarion is the introduction and trading of
new goods and services, It includes new financial instru-
ments such as those observed emerging on Wall Screet,
tradeable permits, equity andfor profit-sharing deals.
Indeed, market imnovation accurs rapidly in financial
markers. Market innovarion often deals with the alloca-
tion of property rights by fiat: the firm that introduces 4
new financial mstroment is its first owner, Questions of
equity and efficiency are blurred in the process of market
innesvation,

The economics of exrernalities and property rights is
central in this context. . H. Coase has pointed our thar
the inefficiencies induced by externalities could be elimi-
nated by the proper allocation of property rights.! In this
context, once all property rights are assigned, the market
operates efficiently. For example, the recognition that an
individual has the right ro clean air, which is the alloca-
tion of a propercy right to an individual, leads to legal
rights and claims that were not possible before, such as
lawsuits againsr industrial air polluters and nonsmoking
in airplanes and public areas. This new right defines in
turn a new marker in which trading can rake place, rrad-
g of clean air rights such as emission permirs. The argu-
mene is that the new market resolves the externality, and
the main theorem of welfare cconomics now assures the
efficiency of market allocarions, However, this may re-
quire a very comprehensive, even unrealistic, allocation of
property rights. In an extreme case, the universe would
have to be neatly parcelled out into individual assigna-
tions of property rights for the marker ro function cffi-
ciently. K. J. Arrow has pointed our that there may be ex-
ternalities in the negotiation of property rights themselves
which may make this process highly unlikely to succeed in
practice.® He argues further that “the problem of external-
ities 15 thus a special case of a more general phenomenon,
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the failure of markets to exist,™ ¥

Kut the observarion we make here, which Coase and
Arrow have not made, s that the new property rights,
whether perfectly defined or not, may rhemselves lead o
market innovation. Orn if in Arrow's terms coreain markets
tail to exist, market innovation in other areas can rise to
the occasion. Innovation means markets for new prod-
ucts, goods and services that emerge to deal with the new
rights, such as filvers, catalvtic converters, clectrical bat-
teries and engines, They may lead to new rechnologies and
ways of doing busimess, and generally to higher levels of
productivity, This may occur when the assignment of
rights, by regulation or otherwise, has the properey of
lraving market behavior up to individoals and allowing
them to proceed with their best, decentralized economic
behavior, The examples provided above fit into this cate-
gory. In ather words, when externalities are properly rego-

lated they often induce market innovation, This requires a
special type of regularion: predictible, with long lead rime,
and not interferimyg with free technology choices and trad-
ing. 1 T'his leads to rechnological ingenuity, to genuine in-
novation, to the introduction of new goods and services,
and generally to more productivity. All of this can occur
in the context of competitive and free markets. Indeed, i
is in such markers thar innovation mav occur maore readi-
lv, provided fntellectieal property rights of innovations are
respectad. Marker innovation therefore has the potential
of reconciling active policy-making with the unfetrered
functioning of efficient markets. 1t is up to us to reline
and develop the coconomics of marker innovarion o cap-
ture these gains in practice. The rewards could be enor-
maous: allowing us to reconcile a livable planet with effi-
cienr markers,
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