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Markets, governments,
and the environment

Improved environmental management requires that businesses, households, farmers, and governments change
the way they behave. Two sets of policies are required.

First, policies should build on the positive links between development and environment. Policies that are bad
for both growth and the environment should be eliminated: subsidies to energy, pesticides, water, and logging
should be removed; rights to manage and own land, forests, and fisheries should be clarified; and pubu
enterprises should be held accountable. Other development policies, such as promoting macroeconomic stability,
improving the access of the poor to education and family planning services, and liberalizing trade and
investment, will facilitate environmental protection.

Second, targeted policies are needed to ensure that environmental values are properly reflected in economic
activity by both the private and public sectors. The interventions that work best are those that combine incentive
and regulatory policies, recognize administrative constraints, and are tailored to specific problems.

The purpose of development policies, and of envi-
ronmental policies, is to improve welfare. Chapter
1 argued that the increased welfare from rising in-
comes need not sacrifice environmental improve-
ment. But as Chapter 2 pointed out, human activ-
ity has often caused environmental damage and
imposed considerable costs. Failure to take ac-
count of these costs can lead to bad decisions, and
as a consequence, the welfare gains from income
growth may be outweighed by the losses from en-
vironmental damage. Furthermore, the benefici-
aries of higher incomes are often different from
those who suffer the costs of environmental degra-
dation. This chapter discusses the policies neces-
sary to ensure that decisions better reflect the
value of the environment. The next chapter looks
at why such policies are politically so difficult to
adopt.

Environmental damage: diverse problems,
common causes

Environmental degradation, whether tropical de-
forestation in Africa or air pollution in Eastern Eu-

rope, occurs when those who make decisions
about using these resources ignore or underesti-
mate the costs of environmental damage to soci-
ety. The reasons for this divergence in interests fall
into two main categories.

Market failure

Markets frequently do not accurately reflect the
social value of the environment, for several
reasons:

No market exists because it is difficult to de-
marcate or enforce the rights to own or use .the
environmentas with air quality. Thus, prices do
not reflect the adverse effects of pollutants, and
the result is too much air pollution.

Some uses for a resource are marketed but
others are notas with tropical rainforests, where
timber is marketed but watershed protection is
not. The nonmarketed benefits are frequently ig-
nored, while other uses of the resource are
overexploited.

Open access to resources allows them to be
exploited by allas with rainforests in the Amazon



and sardines off the coast of Costa Rica. In these
instances, environmental effects are not recog-
nized by users (and so become externalities). The
results are deforestation and overfishing.

Individuals and societies lack information
about environmental impacts or about low-cost
ways to avoid damageas with the link between
CFCs and ozone depletion, which is only now
fully appreciated. Private firms may not provide
better information because they find it difficult to
capture the benefits.

Policy failure

Sometimes government actions encourage ineffi-
ciencies that in turn cause environmental damage.
Examples include subsidies for agricultural and
energy inputs and for logging and cattle ranching,
nonaccountability of public sector polluters, provi-
sion of services such as electricity, water, and sani-
tation at subsidized prices, and ineffective man-
agement of public lands and forests.

These failures of government policy may aggra-
vate the environmental damage caused by market
failures, as happened in the Brazilian Amazon.
Land clearance for ranching since 1970 in Mato
Grosso and Para has reflected a combination of
open access and tax incentives for ranching.

Contributing factors

The damage due to these primary causes is fre-
quently exacerbated by poverty and by economic
instability. Poor people may care more about ex-
tracting what they can today from environmental
resources than about conserving them for tomor-
row: the result is often the very opposite of sus-
tainability, with excessive exploitation of forests
and soils. Economic (or political) uncertainty also
encourages short-term behavior.

Environmental damage may also be worsened
by population growth and migration. The immedi-
ate causes of deforestation in the Philippine up-
lands are open access to public forests and low
concession fees. But rapid population growth has-
tens deforestation by adding to the demands for
agricultural land and for wood for fuel and build-
ing materials.

Even if environmental policies address all the
main causes of damage, some degradation will still
occur. It is too costly for societies to eliminate air
pollution completely or to preserve all forests. The
right mix of uses for the environment balances the
costs and benefits of alternative usesincluding

conservationat the margin. When this balance is
not struck, either environmental damage or con-
servation can be excessive.

Adopting good development policies

Poverty, uncertainty, and ignorance are the allies
of environmental degradation. Addressing them is
therefore the first requirement of effective environ-
mental policies. World Development Report 1991
identified four elements of a market-friendly ap-
proach to development: an improved climate for
enterprise; integration into the global economy;
investments in people; and maintenance of macro-
economic stability. These policies will also make
environmental protection easier. With prudent
macroeconomic policies that provide price stability
and external balance, market signals are communi-
cated more clearly, uncertainty is reduced, and it is
easier to attract foreign investment. The environ-
mental policies described below will then be more
effective. Expanding the access of poor people to
health and family planning will help reduce popu-
lation growth. And better-educated people can
more readily adopt environmentally sound but
complicated techniques, such as integrated pest
management.

Broadly, there are two sets of development poli-
cies that help protect the environment. One set,
illustrated by the blue area in Figure 3.1, includes
measures that require investment, such as improv-
ing the education of women and the supply of
water. But not only do these measures yield eco-
nomic dividends (represented by the blue curve in
the figure); they are even more beneficial when
environmental benefits are considered.

Other development policies that are good for the
environmentsometimes termed "win-win" poli-
ciesare illustrated by the light red area in the
figure. These improve economic efficiency and re-
duce environmental damage at no net financial
cost to governments. Examples include ending
subsidies for resource use by the private and pub-
lic sectors and clarifying property rights, all dis-
cussed below. Finally, the green area in the figure
shows policies that supplement those develop-
ment policies. These additional measures, dis-
cussed in the next section, are targeted specifically
at resolving environmental problems. As the fig-
ure shows, they are justified only because their
environmental benefits outweigh their costs.

Sometimes, though, the requirements of sound
economic policy may appear to jeopardize envi-
ronmental goals. An example is liberalized policies
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Policies and investments to protect the environment have widely varying benefits and costs

Figure 3.1 Benefits and costs of policies for environmental protection

Incremental costs
and benefits

Policies that have no net
financial costs for governments
and that contribute to both
economic efficiency and
environmental protection

Elimination of subsidies for
energy inputs, pesticides,
fertilizers, and irrigation water

Elimination of subsidies for
logging and ranching

Clarification of farmers' rights
to land

Taxes on urban road
congestion

Public and private investments
that have positive net economic
benefits even when
environmental benefits are
excluded

Investments in water supply
and sanitation

Investments in soil
conservation

Improvements in the
education of women

Total benefits

Costs

Note: This figure is not drawn to scale. The relative size of the shaded areas is not intended to show the
importance of each set of policies and investments.

Nonenvironmental
benefits

Environmental quality

Policies and investments
that address market failures
and that have positive net
economic benefits when
environmental effects are
included

Taxes on emissions and wastes

Regulations on disposal of
hazardous wastes

Fees for timber extraction

for trade and investment, which often bring envi-
ronmental improvement through greater eco-
nomic efficiency but can sometimes lead to envi-
ronmentally harmful changes in the structure of
economic activity. In the latter case, it is usually
more appropriate to introduce better policies for
environmental protection than to sacrifice eco-
nomic gains by restricting trade.
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Open trade and investment policies

Trade policy crystallizes the scope for potential
clashes between economic and environmental
goals. By promoting specialization and competi-
tion and encouraging technological progress, open
trade and investment policies raise productivity
and improve efficiencyincluding efficient use of



Box 3.1 Trade policy and the
environment: a summary of the issues

The links between trade and the environment raise
three main questions.

What are the environmental effects of trade liberaliza-
tion? The fear that these effects are generally negative
has led to calls for amending trade policies to take ex-
plicit account of environmental goals. Recent contro-
versies have concerned the negative effects of the pro-
posed North American Free Trade Agreement on air
and water quality in Mexico and the southwestern
United States, of liberalized cassava exports to the EC
on soil erosion in Thailand, and of exchange rate de-
preciation on deforestation in Ghana. But using trade
restrictions to address environmental problems is inef-
ficient and usually ineffective. Liberalized trade fosters
greater efficiency and higher productivity and may ac-
tually reduce pollution by encouraging the growth of
less-polluting industries and the adoption and diffu-
sion of cleaner technologies.

In these and other examples, the primary cause of
environmental problems is not liberalized trade but the
failure of markets and governments to price the envi-
ronment appropriately. Trade policies are a blunt and
uncertain tool for environmental management because
they influence the use of environmental resources only
indirectly. Indeed, modifying trade policies to deal
with environmental problems may worsen degrada-
tion. Thus, restricting the export of logs, as in Indo-
nesia, raises returns to the domestic wood-processing
industry and may contribute to inefficient and high-
cost production that could worsen deforestation. Usu-
ally, more direct instruments than trade policies are
available for combating deforestation, soil erosion, or
industrial pollution. Trade liberalization should be ac-
companied by better use of these targeted policies.

Should trade policies be used to influence environmental
standards in other countries? It has been proposed, for
example, that the General Agreement on Tariffs and
Trade (GATT) be amended to allow countries to neu-
tralize international differences in pollution control ex-
penditures and environmental standards by imposing
countervailing duties. The arguments noted above ap-
ply here as well and are strengthened by another con-
sideration: some variation in environmental standards
across regions and countries is justified by differences
in priorities and in capacities to assimilate pollutants or
cope with resource degradation. When countries (typ-
ically, the bigger and richer ones) use trade policy to
impose their environmental standards, the effect is to
protect domestic producers from foreign competition.
Applying the same standards to domestic production
and imports may be justified when, as with cars or
pesticides, consumption leads to environmental dam-
age. But even there, environmental concerns do not
warrant uniformity across countries.

Evidence shows that developing countries do not
compete for foreign investment in "dirty" industries

by lowering their environmental standards (see Dean,
background paper, and GATT 1992). The main reason
is that environmental costs are a small share of output
valueabout 0.5 percent, on average, for all U.S. in-
dustries in 1988 and only 3 percent for the most-pollut-
ing industry (for details see Low forthcoming). So for-
eign investment flows do not shift dramatically toward
locations with lax environmental standards (so-called
pollution havens). Rather, anecdotal data from Chile
and elsewhere suggest the opposite: because it is
cheaper for multinational corporations to use the same
technologies as they do in industrial countries, these
firms can be potent sources of environmental
improvement.

Should trade policies be used to enforce or implement
international environmental agreements? An example of
their use as an enforcement mechanism would be
threats of trade sanctions against countries that do not
honor prior commitments under agreements on bio-
diversity protection or greenhouse gas emissions. But
if those countries are willing signatories to the agree-
ment, the threat of trade sanctions will rarely need to
be used.

Trade measures to implement environmental agree-
ments include the Montreal Protocol, which phases out
ozone-depleting chemicals; the Basel Convention
(which entered into force in May 1992) for controlling
the transboundary movement and the disposal of haz-
ardous wastes; and the Convention on International
Trade in Endangered Species (CITES), which supports
the embargo on ivory trade. The use of trade instru-
ments could be justified in some of these cases. For
instance, restricting trade in hazardous and toxic
wastes, as under the Basel Convention, is appropriate
if the capacities of many countries to monitor and dis-
pose of these wastes are in doubt. But in most coun-
tries the scale of such trade is small in comparison with
the volume of hazardous wastes being generated do-
mestically. Therefore, the concern should be to mini-
mize the production of these wastes and to devise
ways of ensuring their safe disposal. A total ban on all
trade in hazardous and toxic wastes would be counter-
productive because it would prevent the development
of collective arrangements for treatment and disposal
even where individual countries, as in Western Eu-
rope, can specialize in safe and low-cost disposal.

The ban on trade in ivory to protect the African ele-
phant also involves difficult tradeoffs. Available evi-
dence shows that ivory prices have fallen and poaching
has declined since the ban became effective. But coun-
tries such as Botswana, South Africa, and Zimbabwe
have argued that the ivory ban, by raising prices in the
long run, will simply make poaching more lucrative.
(Work by the London Environmental Economics Cen-
ter supports this assertion.) These countries also claim
that the ban discriminates against their efforts to man-
age their elephant herds sustainably by using revenue
from hunting and tourism to enrich local people and
finance law enforcement.
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environmental resources. The pattern of adoption
of thermomechanical pulping processes in the pa-
per and pulp industry illustrates this point (see
Box 6.3). That technology was developed in the
1970s and was used initially in the United States
and Western Europe in response to environmental
regulation. Thermomechanical pulping was not
only less polluting than the earlier chemical-based
technology but also cut average manufacturing
costs in half. Its initial adoption and later diffusion
have been significantly quicker in developing
countries with fewer trade restrictions. As late as
1989, not a single pulp producer in Eastern Europe
had adopted this technology.

But because greater openness also makes export
production more profitable, it can exacerbate envi-
ronmental pressures. Where there is open access,
liberalizing trade may encourage more intensive
exploitation. For instance, in Malaysia liberalizing
trade in logs and timber products would worsen
deforestation if stumpage fees are too low and con-
cession agreements too short to encourage sus-
tainable logging. Similarly, by making it more
profitable to clear land to grow cocoa in Ghana or
cotton in Nigeria, exchange rate depreciations
have intensified pressures for deforestation where
ownership of forests is not well defined. But these
examples usually argue not for trade restrictions
but rather for other measures to address the envi-
ronmental problems that may be exacerbated (see
Box 3.1). In some cases, as with hazardous wastes,
trade restrictions are appropriate because more
targeted measures are infeasible.

Elimination of subsidies for resource use

As Figure 3.2 shows, subsidies that cause environ-
mental damage by encouraging resource use are
common. Both economic and environmental bene-
fits will be achieved by removing subsidies that
encourage the use of coal, electricity, pesticides,
and irrigation water and promote expansion of
grazing and timber extraction on public lands.
These reforms will require considerable political
will because the subsidies typically benefit the po-
litically influential or are intended to serve such
goals as food self-sufficiency and rapid indus-
trialization.

Recognizing the environmental cost of such sub-
sidies will provide a powerful additional reason for
removing them. Frequently, the same goals can be
met in cheaper ways. It was estimated that in Po-
land removing energy subsidies would by itself
reduce emissions of particulates and sulfur oxides
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by more than 30 percent between 1989 and 1995. In
Indonesia pesticide subsidies were more than 80
percent of the retail price in 1985 but had been
eliminated entirely by late 1988. This step reduced
excessive pesticide use (in favor of a successful in-
tegrated pest management program) and gener-
ated budgetary savings of more than $120 million
annually. In Brazil discontinuing the fiscal and
credit incentives extended to ranching has saved
about $300 million annually while easing (al-

though not eliminating) pressures for defor-
estation.

Subsidies to public industrial firms in many
countriesthrough preferential access to the pub-
lic treasury, as in Eastern Europe, or through pro-
tection from domestic and foreign competition
must be eliminated. The inefficiencies that these
subsidies encourage have worsened pollution in
countries where public ownership has been con-
centrated in capital-intensive and highly polluting
industries.

Public enterprises must be given greater auton-
omy and be exposed to competition. If managers
of public utilities are made accountable for their
performance, they are more likely to set charges at
levels that improve cost recovery and to compare
the costs and benefits of investments system-
atically. Private investment should also be encour-
aged, particularly where private benefits are
highin irrigation and water supply, in particu-
larbut also for collection of solid wastes and
treatment of industrial wastewater. In many Latin
American cities, including Caracas, Santiago, and
São Paulo, private solid waste collection services
are already successful.

Clarification and enforcement of property rights

Clarifying rights of ownership and use would im-
prove environmental outcomes, especially where
those who invest in environmental protection
would also benefit the most. In Thailand the recent
assignment of ownership titles and tenurial rights
to land in recent years has made it more profitable
for farmers to invest in soil conservation and land
improvement, thus reducing soil erosion.
Strengthening individual and communal rights
would also help in many cases where govern-
ments have responded to concerns about overuse
of natural resources by taking over responsibility
for resource management. In the 1950s Nepal insti-
tuted state ownership of forests in place of com-
munity-based arrangements that had regulated
use effectively. But as deforestation there and



Subsidies that encourage the use of energy and agricultural inputs are widespread

Figure 3.2 Ratio of price to production cost, selected energy and agricultural inputs

Ratio

Average electricity tariff as a proportion of the incremental cost of system expansion (1987; Egypt, 1991).
Domestic price as a proportion of border price or long-run marginal cost (various years, 1987-91, except South Africa, 1982).
Farmgate price of urea as a proportion of the average production cost of urea (average of various years, 1980-88).
Direct water charge as a proportion of operating and maintenance costs plus midrange estimate of annualized capital cost

(various years, 1985-88).
Sources: World Bank data; FAQ various years; Shah and Larsen, background paper (b).

overgrazing on public lands in many other parts of
the world show, public ownership and manage-
ment have often led to overexploitation.

Even for natural resources other than land
minerals, trees, and fishif private property rights

are clearly defined, the self-interested decisions of
private owners will produce more desirable envi-
ronmental outcomes than will open access. Private
loggers on plantation forests, for instance, will
weigh the returns from cutting trees today (includ-
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Box 3.2 Natural resources, open access, and property rights

When property rights to natural resources are non-
existent or unenforcedwhen there is open accessno
individual bears the full cost of environmental degra-
dation, and there is no mechanism for regulating the
use of the resources. The result is overexploitation-
what Garrett Hardin termed the "tragedy of the com-
mons." Overfishing, overgrazing, excessive extraction
of groundwater, and overuse of the "global commons"
are examples.

Two policy options are to create private property
rights or to assert state control over the resource. Pri-
vate property conveys rights, which are transferable
and are enforced by the state, to exclude others from
exploiting the resource. When a resource is state prop-
erty, as with public forests, governments make deci-
sions on its use. Political pressures then often lead to
overexploitation and misuse. A third option is for a
resource to be held and exploited by a group, in the
form of common or communal property. The group
excludes outsiders from using the resource and regu-
lates use by its members. Examples of common-prop-
erty management of natural resources abound. Some
have argued that even the medieval English commons
(which Hardin used to make his case) was actually sub-
ject to communal management, with access restricted
to certain members of the village and limits on the
number of animals that could be grazed. In fact, this
commons system lasted for hundreds of yearshardly
a tragedy! Similar communal management systems are
used for forests in Japan, pastures in the Swiss Alps,

the Himalayas, and the Andes, fisheries in Turkey, and
irrigation water in southern India. In each case users
have developed mechanisms for restricting access by
outsiders, allocating use rights among those in the
group, and monitoring and enforcing these allocations.

Private property and common property can and do
coexist. In Japan forests, meadows, and irrigation
works were held as communal property while agri-
cultural land was held privately. In the Swiss Alps
private property governs agriculture, but forests and
summer meadows are under common-property man-
agement. Property regimes can also change between
seasons or over time. Communal land rights in Ghana,
Kenya, and Rwanda have generally moved toward
greater individualization in response to population
pressure, the growth of commercial agriculture, and
technological change.

Hostile government policies can lead to the deterio-
ration of common-property regimes. For instance,
long-standing cooperative fishing agreements in south-
ern Bahia, Brazil, were undermined when subsidies
from the government fisheries agency encouraged out-
siders and some fishermen within the group to use
nylon nets instead of traditional equipment. In addi-
tion, because Brazilian law does not recognize exclu-
sive rights to coastal fishing areas, any registered Bra-
zilian fishing vessel could legally enter the local fishing
grounds, making it impossible for the cooperatives to
exclude outsiders.

ing the accrued interest from investing these reve-
nues) against future revenues, looking at price
trends and the expected growth of timber yields.
Extending the length and increasing the security of
concessions in Southeast Asian forests encourages
more sustainable logging practices.

But as the controversies about excessive logging
even in privately owned forests in the United
States and elsewhere illustrate, such measures are
no panacea. Clear property rights may induce pri-
vate users to adopt the "correct" pattern of timber
extraction, taking into consideration the current
and future benefits from logging, but give no in-
centive to take into account the costs of deforesta-
tion to those living outside the forestsfor exam-
ple, increased soil erosion and lost biodiversity. In
such cases additional environmental controls are
often needed.

Common-property systemswhereby commu-
nities establish rules for controlling access and
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useare capable of regulating the use of range-
lands, forests, irrigation systems, and fisheries.
Because such community-based arrangements are
difficult to restore once they break down, govern-
ments should not undermine them by enacting
laws that make encroachment by outsiders easier,
as happened with the coastal fisheries in north-
eastern Brazil (Box 3.2).

Using targeted environmental policies

Removing policy distortions will frequently en-
hance both environmental quality and economic
growth (even as conventionally measured). Some
environmental resources, however, will remain
susceptible to overexploitation. Because markets
fail to reflect environmental costs accurately in a
variety of cases, governments must consider going
beyond removing policy distortions. Well-chosen
public policies and investments that respond to



Box 3.3 Costing environmental damage

An essential step in determining what should be done
about environmental damage is to value it and com-
pare it with the costs of preventing the damage. Mea-
surement is essential, since tradeoffs are inescapable.
There are many practical problems in deriving credible
estimates of economic value. But four broad ap-
proaches can be used in setting priorities for policy.

Market prices

Market prices are used in valuation when environmen-
tal damage leads to losses in productivity or to adverse
health effects. Common applications include valuation
of damages due to soil erosion, deforestation, and air
and water pollution. In applying this approach, the
physical or ecological relationship between environ-
mental damage and its impacts on output or health
the dose-response functionis estimated and com-
bined with prices to derive monetary values. For
environmentally related health risks, income forgone
because of illness or premature death is sometimes
used to measure welfare losses. Such estimates are par-
tial and controversial because they rely solely on in-
come losses and use causal links that are difficult to
quantify or to extrapolate from studies in high-income
countries.

Costs of replacement

People and firms can respond to environmental degra-
dation by making expenditures to avert damage or
compensate for possible consequences. Although some
effects of degradation are not accounted for, these ex-
penditures can provide an estimate of environmental
damage. For example, when water supplies are pol-

luted, factories can invest in a private tubewell, and
households can buy water from vendors. Losses of soil
fertility caused by erosion can be approximated by the
cost of using purchased fertilizers to replace nutrients.

Surrogate markets

Environmental degradation can sometimes be valued
through its effect on other marketsespecially on
property values and wages. For example, clean air is
implicitly traded in property markets, since buyers will
consider environmental attributes as characteristics of
property. Similarly, environmental risks associated
with different jobs are traded in labor markets, and
wage levels for higher-risk jobs will include larger risk
premiums. This technique is difficult to apply when
property owners or workers are unaware of environ-
mental problems or are constrained in responding to
them.

Surveys

Direct questioning can determine what value people
place on environmental change. This approach is par-
ticularly relevant where markets are nonexistent or
where people value art environmental resource that
they do not use. Such surveys have become more so-
phisticated to minimize the biases that may enter into
responses to hypothetical questions. They are increas-
ingly employed to determine the amenity value of spe-
cies or landmarks. In developing countries their use is
rare but increasing; examples include surveys to deter-
mine willingness to pay for better access to clean water
in Brazil and for improved sanitation in Ghana, and to
assess tourists' valuation of elephants in Kenya.

market failures can often raise welfare. This sec-
tion looks at how these policies should be
designed.

The role of valuation

Environmental damage imposes costs on societies
that are often not reflected by markets. Comparing
these benefits of environmental protection with
the costs of remedial action helps policymakers
make better-informed decisions. In making
choices about environmental priorities, standards,
and policies, governments implicitly place values
on different kinds of damage. It is better that these
choices be guided by comparisons of the costs and
benefits of environmental improvements. As ana-
lytical tools, data, and scientific knowledge im-

prove, environmental valuation is being extended
into new areas of policymaking. Its use, however,
remains controversial because environmental
benefits are often difficult to measure (Box 3.3).
Especially when damage is irreversible or would
occur far into the future, assessing tradeoffs may
appear meaningless. But even here, some valua-
tioneven if imperfect, such as assessments of
risks and thresholdsis better than none.

CHOOSING PRIORITIES. Deciding which environ-
mental problems to address inevitably requires a
comparison of the costs of damage with the costs
of preventing it. Such techniques are being used to
a greater extent in policy analysis, as illustrated by
a recent study of air pollution in the southeastern
Polish town of Tarnobrzeg. The economic benefits
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Reducing particulates yields net benefits; reducing sulfur dioxide does not

Figure 3.3 Total estimated benefits and costs of reducing exposure to air pollutants
in Tarnobrzeg, Poland
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to the local population of reducing air pollution
decreased mortality and morbidity and less mate-
rial damage and soilingwere compared with the
costs of achieving reduced exposure to suspended
particulate matter and to sulfur dioxide. The re-
sults were surprising: whereas the benefits of re-
ducing sulfur dioxide were in all cases lower than
the costs, the benefits of reducing particulates by
up to 70 percent exceeded the costs, with net bene-
fits greatest for a reduction of about 40 percent
(Figure 3.3). Thus, from a local perspective, mea-
sures that would reduce particulates are of higher
priority in this region of Poland than are those that
would control sulfur dioxide.

SETTING STANDARDS. Ideally, countries should
set environmental goals by comparing the benefits
from environmental improvements with the costs
of achieving them. The U.S. Environmental Pro-
tection Agency used this approach in setting stan-
dards for the use of lead in gasoline. The benefits
of reducing lead content from 1.1 to 0.1 grams per
gallon were estimated by valuing the health im-
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provements in children and adults, as well as the
savings from reduced misfueling, lower mainte-
nance, and greater fuel economy. These benefits
were compared with the costs to refineries of using
more expensive alternatives to lead in raising oc-
tane levels. The results showed that the benefits
from lowering lead concentrations were substan-
tially greater than the costs, and the more strin-
gent standards were adopted in 1985.

But despite the appeal of these methods, they
are not always applicable because some benefits
are difficult to value. Targets will therefore usually
be set in response to tangible signs of damage. In
these cases, it is still worth choosing cost-effective
policiesthose that meet specific environmental
goals at lowest cost. In practice, some environ-
mental policies impose large costs for small bene-
fits while other measures that have more substan-
tial payoffs are ignored. In the United States, for
example, a cost-effectiveness analysis of various
health and safety regulations that took account of
implementation costs, mortality risks, and esti-
mates of the number of deaths avoided found that

Reduction in highest exposure level Reduction in highest exposure level
(percent) (percent)

Source: Cofala, Lis, and Balandynowicz 1991.
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the cost per premature death averted by the regu-
lations varied from about $100,000 to more than
$100 million.

Regulation and economic incentives

In choosing policies, regulators have to make three
main related decisions, as displayed in Table 3.1. Is
regulation likely to be more effective than relying
on economic incentives? Should policies address
the quantity or the price of pollution or resource
use, or should they specify technologies? And
should policies target the damaging activities di-
rectly or indirectly?

Since policies differ substantially in cost and ef-
fectiveness, and since developing countries can ill
afford to waste resources, the measures they
choose should be guided principally by the cost of
effective implementation. The cost-effective policy
mix depends, in general, on the characteristics of
the environmental problem at hand as well as the
capabilities of regulatory institutions. In most cir-
cumstances, a combination of policiesregulatory
and market-basedis most cost-effective. Box 3.4
illustrates this for the control of air pollution from
transport in Mexico City.

The behavior of polluters and resource users can
be influenced in two main ways: by stipulating
standards and regulations (command-and-control

Table 3.1 Policies for changing behavior

Type of policy Price

Incentive
Direct Effluent charges (Netherlands,

China)
Stumpage fees (Canada,

United States)
Deposit-refund schemes

(beverage containers,
northern Europe)

Indirect Fuel taxes (Sweden,
Netherlands)

Performance bonds (hazardous
wastes, Thailand)

Regulation
Direct

Indirect

Source: Eskeland and Jimenez 1991.

policies) or by pricing additional pollution or addi-
tional resource use (incentive-based or market-
based policies). Although the regulatory approach
has been dominant in most countries, interest in
incentive-based measures has revived. Notable ex-
amples of such measures include effluent charges
on water pollution in the Netherlands and Ger-
many; emissions charges on sulfur dioxide in Ja-
pan; charges on fuels, automobiles, pesticides,
and fertilizers and deposit-refund systems for bev-
erage containers and car batteries in Northern Eu-
rope; and emissions trading for air pollutants in
the United States.

WHERE REGULATION IS APPROPRIATE. Regulatory
policies, which are used extensively in both indus-
trial and developing countries, are best suited to
situations that involve a few public enterprises and
noncompetitive private firms. This is particularly
true when the technologies for controlling pollu-
tion or resource use are relatively uniform and can
easily be specified by regulators. Cubatão, Brazil,
provides a good illustration (see Box 6.4). To ad-
dress serious pollution from particulates and sul-
fur dioxide, CETESB (the state regulatory agency)
forced the larger polluterspublic sector and mul-
tinational firmsto install precipitators and switch
to low-sulfur oil. The result has been a dramatic
improvement in air quality. This experience also

Variable affected

Quantity

Tradable emissions permits
(emissions trading program,
United States)

Tradable fishing permits
(New Zealand)

Tradable input or production
permits (lead trading
program, United States)

Emissions standards
(United States, China)

Logging quotas and bans
(Thailand)

Land zoning (Rondônia, Brazil)
Bans and quotas on products

and inputs (high-sulfur fuel,
São Paulo, Brazil)

Technology

Technology taxes based on
presumed emissions
(water pollution control,
Germany, France)

Subsidies for R&D and fuel
efficiency (catalytic
converters, United States,
Japan, Western Europe)

Mandated technical standards
(catalytic converters,
United States, Japan,
Western Europe)

Efficiency standards for inputs
or processes (fuel efficiency
standards, United States)
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Box 3.4 Controlling air pollution from transport: the case of Mexico City

Transport is a significant source of air pollution in Mex-
ico City, contributing about 97 percent of carbon mon-
oxide, 66 percent of nitrogen oxides, 54 percent of vol-
atile organic compounds, and 48 percent of total
emissions on a toxicity-weighted basis. Private vehicles

Box figure 3.4 Control of air pollution from transport in Mexico City

Incremental cost of reducing emissions
(thousands of dollars per ton)
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Vapor recovery
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/

a. Including taxis, light-duty trucks, and minibuses.
Source: Eskeland 1992.
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share of emissions. Emissions per passenger kilometer
from private vehicles are more than double those from
micro- and minibuses and are even higher compared
with larger buses.
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illustrates how important it is for regulators to ap-
ply environmental standards impartially to all en-
terprises, public and private.

Another area in which regulation may be appro-
priate is land use. Governments may use zoning
regulations to attempt to create a land-use pattern
that differs from the one that market allocations
would produce. The aim of zoning laws in rural
areas is typically to slow conversion of agricultural
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land or to preserve ecologically sensitive habitats.
Urban zoning seeks to separate land uses so as to
reduce adverse effects from, for example, indus-
trial air pollution.

ECONOMIC INCENTIVES. If effectively imple-
mented, policies that use economic incentives
such as charges will frequently be less costly in
meeting environmental goals than regulatory al-

Reduction in toxicity-weighted emissions
(millions of tons)

Incremental cost with or without tax - Emissions reduction target
- Incremental cost with tax El Cost savings with a gasoline tax
- Incremental cost without tax

-400
0 0.2

2,100
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Because continuous monitoring of individual emis-
sions from transport is obviously impossible, there is
no emissions tax that can be applied easily and effi-
ciently. Therefore indirect policies, which target
proxies for emissions, have to be used. These measures
reduce emissions by decreasing the overall demand for
travel, by shifting travel demand toward less-polluting
or less fuel-intensive modes of transport, or by reduc-
ing emissions per kilometer driven. The United States
has focused almost exclusively on the third option, pri-
marily by imposing emissions standards on all new
vehicles and requiring vehicle inspections.

A combination of policies that targets all three op-
tions has advantages, however, as a recent study on
Mexico City by Mexican regulatory authorities and the
World Bank illustrates. Box figure 3.4 shows the incre-
mental costs of reducing emissions from transport
sources in Mexico City. The upper curve shows the
costs of reducing total emissions by various amounts
when only measures to reduce emissions per kilometer
driven are used. The lower curve shows how the incre-
mental control costs fall when the same measures are
combined with a gasoline tax, which reduces demand
and stimulates a shift toward less fuel-intensive modes
of transport.

By using measures designed to decrease emissions
per kilometer, Mexico City could reduce current emis-
sions from transport by 1.2 million tons (more than 50
percent) at a cost of $560 million. Adding a gasoline tax
would achieve the same reduction with a cost saving of
about 20 percent (the light red area in the figure). The
tax would also generate about $300 million in public
revenue within the metropolitan area alone, which
could be used to reduce other, more distortionary
taxes.

Mexico City has already begun to implement several
of the measures shown in the figure, including gas
retrofits for high-use vehicles, emissions standards and
inspection programs for all vehicles, and replacement
of older taxis by newer catalyst-equipped models. In
addition, unleaded gasoline has been introduced, and
prices of leaded and unleaded gasoline have been in-
creased by about 50 percent.

ternatives. With market-based policies, all pollu-
ters or resource users are faced with the same price
and must choose their degree of control. For in-
stance, a gasoline tax such as that proposed in
Mexico City (Box 3.4) would encourage all drivers
to limit vehicle use to the point at which the value
of benefits forgone is the same for each driver. By
contrast, the current regulations in Athens and
Mexico City, which restrict driving in central urban

districts according to license plates, encourage
evasion and are costly because they force all
drivers to give up the same proportion of trips,
irrespective of the widely differing benefits they
derive. With policies that rely on economic incen-
tives, each user decides either to use fewer re-
sources or to pay for using more. Regulations, by
contrast, leave these decisions to regulators, who
are rarely well informed about the relative costs
and benefits faced by users.

Incentive-based policies that price environmen-
tal damage affect all polluters, in contrast to regu-
lations, which affect only those who fail to comply.
This means that incentive-based policies give the
right long-term signals to resource users. The poi-
luter or resource user has an incentive to use
whichever technologies most cost-effectively re-
duce environmental damage. Regulations that
mandate standards give polluters no reason to go
further than the standard demands. Indeed, regu-
lations that specify control technologiesthat is,
technology-forcing policies, which are common in
the United States and Western Europelock in ex-
isting standards and give businesses less incentive
to switch to cleaner production methods or more
effective controls.

The potential savings from using economic in-
centives are illustrated in Table 3.2, which summa-
rizes evidence from simulation studies of air pollu-
tion control in the United States and the United
Kingdom. The studies contrast regulatory policies
(such as those currently in place) with least-cost
policies for the same level of pollution control. Al-
though incentive-based measures would not, in
practice, exactly mimic the least-cost outcomes,
the figures show how expensive regulatory poli-
cies can be.

Policies that use economic incentives will be ef-
fective only to the extent that polluters and re-
source users respond to them. Responsiveness de-
pends on three factors: ownership, competition,
and differences among users. As the experiences
of Poland and China with pollution charges illus-
trate, state-owned enterprises are particularly in-
sensitive to policies that use economic incentives
because they generally do not care much about
costs. Lack of domestic and foreign competition
dampens the pressures even on private businesses
to minimize costs. Thus, countries such as India,
Mexico, and Thailand that have state-owned pe-
troleum refineries would gain little by using
charges or tradable permits to phase out leaded
gasoline. By contrast, a scheme that allowed
highly competitive private refineries in the United
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Table 3.2 Simulation studies of alternative policies for controlling air pollution

Source: Adapted from Tietenberg 1988.

States to trade rights to use lead is estimated to
have saved about $250 million in phasing out
leaded gasoline in the mid-1980s.

These policies also work best when users re-
spond to changes in prices in differing ways, as is
characteristic of private firms and households. The
experience with charges in controlling water pollu-
tion in the Netherlands illustrates their effective-
ness as a way of influencing private firms. Charges
were introduced in 1970 for all organic pollutants
from industrial sources and were raised about 83
percent in real terms over the following decade. As
a result, and despite a 27 percent increase in indus-
trial output between 1970 and 1983, organic pollu-
tion fell almost 70 percent. Similarly, Malaysia
uses variable license fees to charge palm oil pro-
cessors for their emissions into streams and rivers.
These fees were effective in reducing the pro-
cessors' discharges of biological oxygen demand
(BOD) by almost 90 percent between 1982 and
1987. The environmental fund for treating haz-
ardous wastes from private firms that is being con-
sidered in Thailand will encourage businesses to
minimize waste generation by charging firms and
providing them rebates if less waste is generated
than presumed (see Box 6.5). These advantages
extend to commercial agriculture, where charges
on pesticides and fertilizers, as in Austria and
Sweden, may help address overuse more cost-ef-
fectively than regulation of their use.

If individuals and businesses are unable to
change their behavior muchbecause, for exam-
ple, resource use is already tightly controlledsav-
ings from using economic incentives will be small.
As Table 3.2 shows, in Los Angeles regulatory pol-
icies are not much more costly than the least-cost
option because most industrial polluters already
face stringent standards. By contrast, the gains
from incentive-based policies would be much
larger in most developing country cities, where, as
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in Santiago, industry is highly differentiated and
largely uncontrolled.

QUANTITY OR PRICE? Environmental degradation
can be controlled either by altering the prices of
environmental resourcesusing charges or taxes,
for exampleor by restricting use, as with logging
permits, emissions standards, and land zoning.
Policies that specify quantities of pollution or re-
source use fix the level of environmental damage,
whereas those that alter prices fix the cost of con-
trolling environmental damage. Quantity-based
policies often take the form of regulation. But even
if the overall quantity of pollution or resource use
is fixed, the market can still be allowed to allocate
the quantity through the use of tradable permits.
Such schemes ensure that resources are used by
those who value them the most.

Quantity-based policies are also appropriate
when it is extremely important that certain thresh-
olds not be exceeded, as with emissions of radioac-
tive and toxic wastes. In these cases the costs of
greater environmental damage are rightly judged
to be of graver concern than the possibility that
pollution control might be more expensive than
expected. By contrast, the social costs of other
types of environmental damagefrom, say, partic-
ulates or mineral extractiondo not rise dramati-
cally if standards are exceeded by small margins.
In these cases it is more important to avoid spend-
ing too much on controlling degradation than to
risk a bit more environmental damage.

So, quantity-based policies are most appropriate
for pollution problems that involve threshold
health impacts (for example, hazardous wastes
and heavy metals) and for natural resources such
as unique habitats. Similarly, enforceable zoning
laws may be more reliable than differential prop-
erty taxes in preserving unique habitats such as
wetlands, sensitive shorelines, and coral reefs.

Pollutant Geographic area

Ratio of costs of
regulatory policies to

those of least-cost policy
(percent) Study and year

Sulfates Los Angeles, Calif. 110 Hahn and Noll (1982)
Nitrogen dioxide Baltimore, Md. 600 Krupnick (1983)
Particulate matter Baltimore, Md. 420 McGartland (1984)
Sulfur dioxide
Particulate matter

Lower Delaware Valley,
United States

180

2,200 Spofford (1984)

Hydrocarbons All U.S. Dupont plants 420 Maloney and Yandle (1984)
Sulfur dioxide Five regions of the United States 190 Gollop and Roberts (1985)
Sulfur dioxide United Kingdom 140-250 Welsch (1988)



Costa Rica is one of many Latin American coun-
tries to use a shoreland restriction program to con-
trol commercial development.

Among incentive-based policies, the choice be-
tween charges and tradable permits depends
partly on the capabilities of regulators. Although
tradable permits have been used for control of air
and water pollution in the United States and for
fisheries in New Zealand and have been suggested
for restricting emissions of greenhouse gases, they
tend to be more administratively demanding than
charges because the latter can typically be imple-
mented through the existing fiscal system.

DISTRIBUTIONAL ISSUES. One obstacle to using
market-based environmental policies is that busi-
nesses and individuals may be unable to invest in
new technologies or pay for cleaner products. Ex-
amples include declining heavy industries in East-
ern Europe and poor people who use kerosene as
their principal cooking fuel. Sometimes govern-
ments have subsidized the changes, by directly fi-
nancing pollution control equipment or by using

environmental protection funds to finance invest-
ments. Subsidizing environmental cleanup or re-
source use has an obvious problem: it sends the
wrong signals to resource users and conflicts with
the common interpretation of the polluter-pays
principle (Box 3.5). Subsidies may thus encourage
a long-term increase in environmental damage,
and their use should be well targeted, explicitly
time-bound, and carefully monitoredas, for in-
stance, when they are provided only for the initial
installation of pollution control equipment.

Unlike regulations, incentive-based policies
such as taxes raise revenues. These measures may
be advantageous for governments when they re-
place more distortionary sources of revenue com-
mon in developing countries, such as trade tariffs
and corporate taxes. Revenue generation and envi-
ronmental protection are then complementary. In
practice, although the potential yield from incen-
tive-based policies is considerableabout the same
as control costs for industrial pollutionrevenues
today are minuscule even in OECD countries.

But the corollary of those revenues is the impo-

Box 3.5 The polluter-pays principle: what it can and cannot do

The polluter-pays principle (PPP), adopted by the
OECD in 1972, states that "the polluter should bear the
cost of measures to reduce pollution decided upon by
public authorities to ensure that the environment is in
an acceptable state." The main objective is to harmo-
nize policies among OECD members so that differen-
tial environmental regulations do not distort compara-
tive advantage and trade flows. The principle has been
widely accepted as a guide for environmental poli-
cymaking by governments and aid agencies. The
polluter-pays principle is a useful starting point, but it
provides little help in judging the cost-effectiveness of
alternative policies. One problem is that the principle
can be interpreted in two different ways: as requiring
polluters to pay only the costs of pollution control and
cleanup (standard PPP) or, in addition, to compensate
citizens for the damages they suffer from pollution (ex-
tended PPP)an interpretation which gives citizens an
entitlement to a clean environment. Neither reading
necessarily implies the use of economic incentives
charges or auctioned permitsalthough these are cost-
effective in many instances.

Nor is the principle much help in choosing cost-ef-
fective policies when polluters or resource users are
difficult to identify and monitor. For example, it is less
costly and more effective to use blunter policies such as
input or output taxes rather than emission charges to

reduce pollution from automobiles and small-scale
firms. A similar problem in identifying polluters arises
in cleaning up past pollution. The United States tried
to apply the polluter-pays principle through the Super-
fund program. Superfund aims to restore hazardous
waste sites with taxes on crude oil and petrochemical
feedstocks and is to be replenished by recovering
cleanup costs from past polluters. This attempt has
been a failure; much has been spent on litigation, little
on cleanup.

Finally, where environmental effects spill over na-
tional borders and jurisdictions, it may be necessary to
pay polluting or resource-using countries to cooperate
in implementing cost-effective solutions. (Examples are
biodiversity losses due to tropical deforestation and
sulfur dioxide emissions that contribute to acid rain
outside the originating country.) These inducements or
side payments convert the polluter-pays principle into
the victim-pays principle, but without them there may
be little or no incentive to cooperate in improving envi-
ronmental quality.

Thus, the polluter-pays principle should not be
viewed as a guide to designing cost-effective policies.
Rather, it is a specific way of distributing the costs of
environmental protection among polluters or resource
users and those who benefit from the improvements.
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sition of costs. Emissions standards provide poliu-
ters with the right to pollute up to the specified
limits; imposing charges forces them to pay for all
their emissions. Similarly, if regulations on air
emissions are replaced by tradable permit
schemes, the overall cost of controlling air pollu-
tion falls, but businesses may still have to pay the
government for the permits. That may cost busi-
nesses several times as much as meeting regula-
tory standards. Using economic incentiveswhich
is often more cost-effective than regulatingmay
benefit society as a whole, but not individual pol-
luters. Moreover, whereas the costs imposed by
switching to economic incentives fall on relatively
few polluterswho will see clearly that they are
worse off and protest noisilythe gains are dis-
persed across large numbers of people, who may
not even realize that they are better off. Not sur-
prisingly, it is often easier politically to use
regulation.

Can cost-effective policies be modified to build
political support for them? Yes: revenues can be
earmarked for environmental funds, or tradable
permits can be given mainly to existing users
("grandfathering"). Revenues from pollution
charges have been widely used to pay for cleaning
up water pollution in Western Europe. Such
schemes do not win support only because charges
impose lower economic costs than regulation; they
also win favor with those who benefit from the
way the money is spent.

Grandfathering can be effective in reducing op-
position to the introduction of cost-effective poli-
cies. It helped build support among businesses for
incentive-based policies to eliminate leaded gas-
oline and reduce sulfur dioxide in the United
States and to limit fishing catches in New Zealand.
But policies that favor existing producers, such as
subsidies from earmarked funds and grandfather-
ing, are not costless. Because the U.S. Clean Air
Act imposed more stringent standards on new pol-
lution sources (a type of grandfathering), firms
tended to postpone replacement of older, less-effi-
cient technologies.

DIRECT OR INDIRECT POLICIES. In addition to de-
ciding whether or not to use incentives, regulators
must also choose between direct policies, which
target proxies for environmental damage, such as
industrial emissions or timber extraction, and
blunter measures, which influence actions only in-
directly related to environmental damage, such as
the use of leaded gasoline or of land. Ideally, regu-
lators would attempt to change the behavior of
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resource users by means of direct policiesfor in-
stance, by taxing or regulating emissions. But
these measures involve a heavy administrative
burden because they target individual polluters or
resource users. Blunt policies, such as taxes on
polluting inputs and area-based forestry charges,
are less demanding because they can be imple-
mented through the tax system. In the United
States, which primarily uses direct policies, the
share of staff resources within the Environmental
Protection Agency devoted to enforcing these
measures rose continuously through the 1980s and
by 1991 accounted for more than a quarter of the
totaleven though self-monitoring by large pollu-
ters is the main tool for enforcing compliance. So,
in many cases it will be appropriate that develop-
ing countries use blunt policies, which require less
stringent monitoring.

The difficulties involved in monitoring the ac-
tions of individual users, and thus the application
of direct policies, depend on four factors. First,
and most obviously, the more numerous and dis-
persed the sources of environmental damage, as in
transport, the more costly are policies that require
continuous monitoring. Second, it is almost im-
possible to monitor the actions of users who can-
not be located, such as fuelwood gatherers in rural
Africa and small-scale gold miners in the Amazon.
Third, the ease of monitoring depends on the na-
ture of the technological solutions available. After
leaded fuel was phased out (as in the United States
and Japan) or taxed (as in Western Europe), use of
catalytic converters to control automobile emis-
sions became easier because their operation could
simply be checked during regular vehicle inspec-
tions. Last, for environmental problems that ex-
tend beyond national boundariessuch as acid
rain in Europe and Asia or biodiversity in tropical
forests that is valued in other countriesit may be
more cost-effective for countries to coordinate the
enforcement of their policy responses than to
adopt policies unilaterally.

Therefore, the conditions in which direct poli-
cies (whether or not incentive-based) are most jus-
tified are best approximated for environmental
problems that involve large, highly visible enter-
prisesnotably, particulate and sulfur dioxide
emissions from electric utilities, pollution from in-
dustrial and mining operations of public enter-
prises, and timber extraction by logging com-
panies. The cleanup since 1985 in Cubatäo (cited
above) was accomplished mostly by enforcing
emissions and technology standards and suc-
ceeded because the main polluters were large pub-



Direct policies target emissions; indirect policies address outputs, inputs, or the production process

Figure 3.4 Policies for reducing sulfur dioxide emissions from electric power generation
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lic or private sector firms. Similarly, the trading of
sulfur dioxide emissions that will now be allowed
under the U.S. Clean Air Acta direct policy with
economic incentivesapplies initially only to elec-
tric utilities, which, by virtue of their size, are eas-
ier to monitor.

Indirect policies are particularly useful when the
monitoring and enforcement capabilities of regula-
tory authorities are weak. Air pollution from auto-
mobiles and household energy use, excessive de-
forestation by small logging companies, pesticide
and fertilizer runoff from agriculture, hazardous
wastes from small enterprises, and solid wastes
from households are all problems well suited to
the use of blunt policies. For instance, selective
zoning to create buffers around reserveswhich is
being discussed in Brazilis a less direct policy for
protecting reserve areas than a comprehensive
land-use planning scheme. By limiting zoning to
smaller areas, access to reserves can be controlled
at significantly lower cost. More ambitious zoning
in the Brazilian Amazon is unlikely to succeed be-
cause it cannot be enforced adequately, given the
pressures for clearing land.

Because blunt policies for environmental protec-
tion can be applied at many different levelsthe
waste generation or resource extraction process,
the pattern of resource use or conversion, or the

structure of demandmany alternatives are avail-
able for addressing specific environmental prob-
lems (Figure 3.4). But because these policies often
target distant proxies for emissions or extraction, a
single indirect policy may not be cost-effective
and, indeed, may encourage resource users to be-
have in ways that worsen environmental damage.
Setting area-based license fees for forest conces-
sions rather than differentiating these finely by the
volume and species logged may protect a larger
forested area but may lead to intensified logging of
higher-value species. The costs of using many
such measures have to be weighed against the ad-
ministrative savings they make possible.

Improving public investments

Changing the behavior of individuals and busi-
nesses must be accompanied by steps to improve
the investment decisions of government agencies
and departments.

TAKING ACCOUNT OF ENVIRONMENTAL COSTS.
Failure to consider environmental costs and bene-
fits leads governments to undertake projects with
adverse impacts or to neglect investments that
might bring environmental gains. Understanding
the environmental impacts of such public projects
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will require better analysis of environmental costs
and benefits, using the methods described in Box
3.3. The Polonoroeste rural development and
highway projects in Brazil, funded in part with a
loan from the World Bank, and the Mahaweli irri-
gation project in Sri Lanka provide vivid illustra-
tions of the environmental damage from ill-con-
ceived and badly implemented development
projects. Better project design and appraisal could
have predicted at least some of these impacts. In
the case of Polonoroeste, it should have been an-
ticipated that building roads and other infrastruc-
ture would attract many more migrants into the
project area, making already underfunded public
agencies even less capable of controlling large-
scale deforestation. Similarly, the appraisers of the
Mahaweli scheme assumed that it would not accel-
erate deforestation, even though it occupied large
areas of land in four wildlife sanctuaries.

Furthermore, valuing environmental benefits
will make some investments more attractive. An
example is a forestry project funded by the World
Bank in northern Nigeria. For calculating the eco-
nomic rate of return, the benefits of expanded tim-
ber production included reduced soil erosion,
higher crop yields, and more fodder and forest
products. These benefits (using current and esti-
mated future market prices) increased the project's
rate of return almost threefold and made it more
worthwhile. Two other public investment deci-
sions that valued environmental impacts are sum-
marized in Box 3.6.

When it is difficult to value environmental bene-
fits, environmental impact assessments (EIA5-
also called environmental assessments, or EAs)
can be useful. Although they are qualitative, they
force recognition of the environmental risks of
public projects. The need for these assessments is
now well recognized, and their use is mandatory
in many countries and by large donors. (Box 3.7
discusses the World Bank's approach.) But EIAs
are often conducted too late to influence project
design and approval.

Further reforms are required in the processes
that governments and donors (including the
World Bank) use to identify and appraise invest-
ment projects. Such reforms will be helped if the
agency that implements a project also bears the
cost of any environmental damage that results.
They can be accomplished either by establishing
geographically based development authorities
(river-basin or watershed authorities) or by using
mechanisms that make the managing agency re-
sponsible for the project's financial consequences.
User charges should also be employed more of-
tenin irrigation projects, for exampleto reduce
excess profits to some beneficiaries and thus the
political pressures for public investments that have
little economic justification. In Morocco the finan-
cial autonomy of the regional agricultural develop-
ment office (ORMVAD), achieved through full cost
recovery, was an important reason for the success
of the Doukkala irrigation projects.

Project appraisal should be supplemented with

Box 3.6 Valuing environmental resources: two examples

The examples here are of two cases in which estimating
environmental benefits helped improve decision-
making.

Improving forest management

Market prices were used to estimate the gains from a
forest development project in Nepal. The project was
designed to reduce deforestation by planting trees and
bushes suitable for fuelwood and fodder and so im-
prove scrubland and timberland. Prices for milk and
fertilizertwo of the increased outputswere avail-
able, and the value of the fuelwood was estimated on
the basis of the price of a substitute, cattle dung. The
increased land-use values aloneeven without count-
ing the less easily quantifiable benefits from control of

soil erosion and floodinggave the project a rate of
return of about 9 percent.

Investing in water supply

When prices are not available, consumer choices can be
used to value the benefits from improvements in water
and sanitation and in other infrastructure. In Ukundu,
Kenya, residents had three sources of watervendors,
kiosks, and wellseach with different costs in money
and time. Water from door-to-door vendors cost the
most but required the least collection time. A study
found that the villagers were willing to pay a substan-
tial share of their incomesabout 8 percentin ex-
change for greater convenience and time saved. This
finding, and similar ones in other developing coun-
tries, have been used to make the case for extending
reliable public water supply even to poor communities.
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Box 3.7 Integrating environmental considerations into World Bank lending

The World Bank's Operational Directive on Environ-
mental Assessment (approved in 1989 and substan-
tially expanded in 1991) is the principal vehicle for tak-
ing account of the environmental effects of the Bank's
project lending. Fiscal 1991 was the first year in which
all approved Bank projects were subject to these pro-
cedures. As noted in the Bank's latest annual report on
the environment, almost half of all projects required
environmental assessments. Environmental assess-
ments (EAs) are required for all projects that could
have significant adverse effects on the environment.
By requiring such assessments early in project prepara-
tion, the directive helps reduce the risk of cost over-
runs and delays in implementation as a result of unan-
ticipated environmental disruptions. The Bank's four
regional environmental divisions are responsible for
coordinating the process, but the ultimate responsibil-
ity for the EA remains with the borrower. All prospec-
tive Bank projects are now screened for potential envi-
ronmental effects and are placed in one of three
categories according to the effort required to mitigate
adverse impacts.

For instance, all projects that could cause serious
environmental damage, such as development of hy-
dropower and thermal energy, large-scale irrigation
and flood control, and forestry production, are classi-
fied in category A and require full and detailed EAs. A
review of category A projects approved recently shows
that several have been modified following EAs. For
example, for the Lower Guayas flood control project in
Ecuador, a channel was rerouted to avoid disruption to
a lagoon.

To improve understanding and implementation of
these procedures, an Environmental Assessment Source-
book was published in 1991. It provides details on the
operational directive, including a section on how the
views of affected groups and NGOs are to be taken
into account in preparing EAs and during project de-
sign and implementation.

It is anticipated that the current version of the direc-
tive will be reviewed and will be adapted, as it was in
1991, to the experience of the Bank and its borrowers.

assessments by independent evaluators who are
insulated from the implementing agency. For in-
stance, the Indira Sarovar irrigation project in In-
dia was redesigned in the late 1980s after its initial
design was reviewed and criticized by several
agencies, including the departments of environ-
ment and wildlife. Finally, as is discussed in Chap-
ter 4, more attention must be given to improving
knowledge about environmental impacts.

IMPROVING SERVICE PROVISION. Sometimes fail-
ure to value environmental benefits may lead not
to overinvestment by the public sector but to un-
derinvestment. This is particularly true for ser-
vices such as water supply, sanitation, wastewater
treatment, and irrigation. These services are likely
to be undersupplied by markets, either because
excluding users who do not pay is costly (storm-
water drainage) or because the service is a natural
monopoly and an unregulated private supplier
would restrict the service in order to raise prices
(water supply and wastewater treatment).

Governments frequently provide these services
but artificially hold down the price charged to
users. When private benefits are high, as for water
supply and wastewater collection, more invest-
ment can be financed by charging realistic prices.

With other services, such as solid waste collection
and wastewater treatment, the social benefits sig-
nificantly exceed the benefits to users. Then it will
rarely be appropriate to charge their full cost, and
investments will have to be paid for partly through
subsidies (see Chapter 5).

Directions for policy reform

Most countries, developing and industrial, have
used direct regulations to address environmental
problems. The United States is typical: its Clean
Air Act mainly prescribes emissions standards or
control technologies; the Clean Water Act man-
dates control technologies; the Resource Conser-
vation and Recovery Act regulates the transport
and disposal of hazardous wastes; and more than
28 percent of land is publicly owned and managed
by various government agencies. Direct regula-
tions are not always cost-effective. Environmental
improvementsin air and water quality in indus-
trial countries, for examplehave probably been
achieved at higher cost than if economic incentives
had been used to a greater extent.

In developing countries this widespread prefer-
ence for directly regulating polluters and resource
users has also stretched administrative capa-
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bilities, particularly for monitoring and enforce-
ment. Few policies have been enforced con-
sistently. For instance, despite ambitious goals and
regulations, air pollution remains a problem in
most cities in developing countries. The inability
to enforce regulations has been an important rea-
son for the ineffectiveness of the often stringent
environmental laws.

Policy reform, because of its redistributional im-
plications, will require considerable political will.
But the gains to developing countries from well-
designed policies are enormous. Reform should
proceed in four directions.

First, a sequence of policies will generally be re-
quired. The initial step is to remove policy distor-
tions that damage the environment and slow
growth. These measures must often be supple-
mented by others aimed at inducing government
agencies and the private sector to recognize envi-
ronmental impacts. Even here, a combination of
policies will usually be required because environ-
mental problems have several causesdeforesta-
tion, for example, results from the actions of gov-
ernment departments, logging companies,
farmers, and fuelwood gatherers. Not every
source of damage needs to be targeted, but a com-
bination of policies, including removal of distor-
tions, regulations (such as standards and land zon-
ing), and economic incentives, will be needed to
control even the most important sources.

Second, policies to change behavior should rely
more on economic incentives such as charges,
taxes, and deposit-refund schemes. Pricing envi-
ronmental damage would help reduce implemen-
tation costs, encourage the faster adoption of envi-
ronmentally benign technologies, and supplement
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public revenues. Such incentive-based policies will
not be applicable to all environmental problems,
particularly where only a few large firms, pro-
tected from competition or state owned, are in-
volved. But most countries, including industrial
ones, have made too little use of economic incen-
tives in addressing environmental problems.

Third, indirect policies such as charges on in-
puts and products that pollute, self-enforcing de-
posit-refund schemes, and performance bonds
should be used more frequently. Because most en-
vironmental problems in developing countries
stem from the actions of numerous and dispersed
resource users, it is costly and often prohibitive to
enforce direct regulations. Blunt policies would
simplify administration and so make enforcement
more likely. Greater use of indirect policies will
also typically mean that several must be used to-
gether. As in Mexico City (see Box 3.4), fuel taxes
alone will not encourage vehicle owners to replace
polluting engines or meet emission standards.
Taxes need to be combined with regulatory
measures.

Fourth, early action can reduce the costs of im-
plementing effective environmental policies. As
with air pollution from transport or hazardous
solid wastes from the chemicals industry, the
emergence of many environmental problems can
be foreseen. It is usually possible to take steps
such as setting up regulatory institutions, initiat-
ing charges, and encouraging adoption of cleaner
technologies that can reduce the eventual magni-
tude of the problem. Countries that delay acting
until problems become crises will eventually need
to take extreme and costly responses, such as clos-
ing industrial plants and restricting vehicle use.


