
9 The costs of a better environment

The costs of protecting and improving the environment appear at first sight to be large. Yet such investments
must and can be afforded. With good policies, the costs are modest in comparison with the potential gains from
improved efficiency and economic growth.

Most investments will pay for themselves. But increased international support will be essential. Local
environmental concerns need to be better embedded in official assistance programs, and the close link between
environmental quality and poverty reduction warrants additional aid. Concessional funding for global problems
is required, but this should not be taken from aid budgets. Access to trade and capital markets in industrial
countries will be essential for a sustainable future.

I
This final chapter examines the costs of the policies
and programs discussed in earlier chapters. It con-
cludes that the costs of addressing the main envi-
ronmental priorities are affordablesome because
of the improvements in economic efficiency they
bring, others because of their environmental bene-
fits. Yet even those that appear costless in eco-
nomic terms may carry a political price. Most pol-
lution and resource degradation occurs because
people have enjoyed something for nothing.
When that entitlement is threatened, polluters will
resist. In considering the aggregate financial cost
of environmental investments, such political costs
also need to be borne in mind.

Finance and the local environment

Can countries afford to protect the quality of their
environments? For many countries, the proper
question is the opposite one: can they afford not
to? Environmental damage has real and sometimes
crippling costs. A recurring theme of this Report
has been that good environmental policies often
bring good economic returns. They are thus no
more or less affordable than other desirable invest-
ments in industry, agriculture, public services, or
human resources.
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The costs of environmental policies can also be
reduced, as the preceding chapters have shown,
by (a) choosing standards appropriately and con-
centrating on those options with the highest net
benefits; (b) choosing instruments that encourage
producers and consumers to respond flexibly and
cost-effectively; (c) preventing damage from the
outset and avoiding heavy cleanup costs later; and
(d) building pollution prevention into new equip-
ment rather than adding it on later. Individual de-
veloping countries are already working out solu-
tions to their own environmental problems (Box
9.1).

Investment requirements: an estimate

Fortunately, many investments will begin to pay
for themselves within a few yearseither through
improved productivity, as with soil conservation,
or through improved health and welfare, as with
investments in sanitation and water supply and in
several forms of industrial pollution control.
Others, such as protecting forests and addressing
carbon emissions, will have uncertain but poten-
tially high returns to future generations. Nev-
ertheless, substantial spending will be needed.
Even low-cost investments need careful mainte-



nance by skilled workers and involve recurrent
spending.

In preparing this Report, rough estimates of the
costs of environmentally responsible growth in de-
veloping countries have been made (in 1990 prices)
for selected sectors. Of course, costs will depend
on the standards chosen, the time path for reach-
ing them, and the policy instruments used.
Clearly, not all countries should invest in the
cleanest technologies immediately. The following
figures, which should be treated as orders of mag-
nitude only, assume that new technologies and
management practices are phased in over a gener-
ation. It is assumed, for example, that by 2030
emissions controls embodied in the capital stock in
developing countries should be roughly equiva-
lent to the best practices emerging in OECD coun-
tries today.

WATER AND SANITATION. Achieving universal
coverage means not just supplying the 1 billion
people currently without safe water supplies and
the 1.7 billion without sanitation but matching
population growth as well. Annual investment is
currently in the range of $15 billion-$20 billion a
yearabout 2.3 percent of gross investment in de-
veloping countries. If that share remains constant
over the next fifteen to twenty years, economic

growth will allow investment to double in real
terms, to $30 billiori-$40 billion a year. Yet without
changes in prices and institutional arrangements,
the goal of universal provision will still recede. The
scenarios discussed in Chapter 5 postulated that
investment would gradually rise to 3 percent of
gross investment, or from 0.6 to 0.8 percent of
GDP. The shares will probably have to be higher in
low-income countries if universal provision is to be
achieved in the next forty years, even allowing for
the effects of price and institutional reforms.

ELECTRIC POWER. Under the worst scenario,
emissions of pollutants will rise tenfold by 2030
from their already unacceptable levels. The alter-
natives described in Chapter 6 show how unneces-
sary this is. The projections assume that reason-
able improvements in efficiency and pricing
policies are achieved over the next twenty-five
years, while the best control technologies in cur-
rent use are applied to all new investments. With
such reforms, the investments required to meet
the growth of demand, which are already more
than $120 billion a year (roughly 15 percent of
gross domestic investment, or 4 percent of GDP),
will rise to an average of more than $200 billion a
year in the 1990s. Controlling emissions of particu-
lates will raise investment costs by about 1 per-

Box 9.1 Innovative approaches to environmental policy

Many developing countries have begun in recent years
to develop policies and institutions for addressing en-
vironmental problems. Because they often start from
scratch, and because their problems are so pressing,
they have sometimes considered solutions that are un-
tried or little used in the industrial world. Several ex-
amples of such innovative approaches appear in this
Report.

Controlling pollution in Mexico City. To control pollu-
tion from transport in Mexico City, regulators have
chosen to use a combination of regulation and incen-
tives (Box 3.4). These measures are less costly than
regulation alone because they discourage driving,
whereas most industrial countries merely encourage
the use of cleaner engines and fuels. In Mexico City
measures such as gasoline taxes are being used to re-
duce demand and shift travel toward less-polluting
modes of transport.

Treating hazardous wastes in Thailand. An Industrial
Environment Fund has been proposed to finance the
treatment of hazardous wastes from industrial sources
(Box 6.5). The fund would be financed from charges on

waste generation, and its proceeds would be used to
establish and operate central treatment and disposal
facilities.

Protecting natural habitats in Costa Rica. In response
to increased pressure on protected areas and weak
management of parks and reserves, a new national sys-
tem of conservation areas was created in 1986 (Box 7.7).
Regional "megaparks," with greater decisionmaking
authority and financial autonomy, were created, and
each is being supported by a different set of interna-
tional donors.

Improving sanitation in Ghana. In low-income areas
in Accra voluntary organizations and local entrepre-
neurs operate community latrines, and the municipal
authority is responsible for desludging and disposing
of wastes (Chapter 4).

Setting priorities in Poland. Benefit-cost analysis
provides a basis for setting and implementing environ-
mental standards. As described in Chapter 3, a study
of air pollution in southeastern Poland found the net
benefits to be highest if stricter controls on emissions of
suspended particulate matter, rather than on emissions
of both particulates and sulfur dioxide, were enforced.
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cent, or by 0.04 percent of GDP. In regions where
acid deposition is serious enough for controls on
sulfur dioxide and nitrogen oxides to be justified, a
further 5-15 percent of capital costs (amounting to
about 0.5 percent of the regions' GDPs) would be
incurred if low-sulfur coals or natural gas were not
available. For this investment, developing coun-
tries would be able in 2030 to produce ten times as
much electric power as they do today, with lower
emissions of particulates and of pollutants that
cause acid rain.

ROAD TRANSPORT. The "unchanged practices"
scenario described in Chapter 6 envisages that the
demand for vehicle fuels in developing countries
will grow from 425 million tons of oil equivalent a
year today to 2.3 billion tons by 2030. Phasing in
fuel taxes at levels found in Western Europe today
and introducing congestion management schemes
would reduce this consumption to 1.5 billion tons.
Investments in cleaner and more-efficient fuels
and engine technologies would bring the main
emissions from urban vehicle traffic to much lower
levels than today.

Such investments would be tiny in comparison
with other costs of motoring. The extra costs of
introducing unleaded gasoline range from 2 cents
to 10 cents a gallon in OECD countries and average
about 4 cents a gallon. They would add approxi-
mately $2 billion a year to developing country ex-
penditures on gasoline; this is equivalent to 0.06
percent of today's GDP and less than 1 percent of
expenditures on vehicles and fuels. Reducing ni-
trogen oxides, unburned hydrocarbons, and car-
bon monoxide by using catalytic converters may
raise costs by an additional 15 cents a gallon. (This
estimate corresponds broadly to the annualized
capital costs of the controls divided by average fuel
consumption.) For diesel vehicles, recently devel-
oped devices for removing particulates (the largest
pollutant), nitrogen oxides, and sulfur have simi-
lar costs. Much can also be accomplished (and at
low cost) by improving the quality of diesel fuels
and, especially, vehicle maintenance. Assuming
that the cleaner fuels and emissions control prac-
tices are phased in over twenty years, the costs of
moving toward the low-polluting scenario dis-
cussed in Chapter 6 would rise to $10 billion a
year, or 0.2 percent of GDP, by 2000 and to $35
billion a year, or 0.5 percent of GDP, by 2010.

INDUSTRIAL EMISSIONS AND WASTES. In this area
the two elements in costs are explicit investments
in end-of-pipe controls and incremental expendi-
tures on "cleanliness-in-the-process" or in-plant
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measures. The latter often cannot be estimated, as
they are embodied in the overall plant design or
process and cannot easily be distinguished from
expenditures on general investment. Some low-
waste, in-plant measures now being adopted actu-
ally reduce costs and improve profits.

The cost of end-of-pipe and in-plant controls to
reduce industrial emissions and effluents varies
among sectors and with the standards set. In the
1970s identifiable expenditures on reducing pollu-
tion in industrial countries typically amounted to
2.0-2.5 percent of investment costs. As standards
have been tightened, these expenditures have
risen to 5 percent in Germany and Japan and 4
percent in the United States. Better policies would
enable developing countries to spend a smaller
amount than this. If spending on pollution control
by manufacturers were to approach 2-3 percent of
investment, developing countries could apprecia-
bly reduce industrial pollution and avoid the costs
of cleanup later. The extra costs would amount to
about $10 bihion-$15 billion a year by the end of
the decade, or 0.2-0.3 percent of GDP.

AGRICULTURE. It is not possible to estimate the
costs of making agriculture sustainable. Even the
land area under stress is not reliably known. But
the costs of preventing soil erosion and degrada-
tion are comparatively small, while the costs of
rehabilitating degraded areas can be large. The
capital costs of prevention vary with the farming
system, the methods used, and topography: ex-
penditures of $50-$150 per hectare (sometimes
less) for such measures as farm forestry and con-
touring with vetiver grass or other vegetative bar-
riers are typical; $200-$500 may be required per
hectare for "structural" measures (terracing, land
leveling, earth banks, and the like) on undegraded
lands. Rehabilitation, in contrast, may cost from
$500 to several thousand dollars per hectare, de-
pending on the severity of the problem. The main
priority must therefore be prevention. Thanks to
the favorable effects of these practices on farm out-
put, payback periods can be short (five to ten years
or less), providedand this is an important quali-
ficationthat the programs achieve high levels of
participation. Public expenditure will be needed
for research, extension, training, education (in-
cluding the costs of encouraging community par-
ticipation in the programs), and support for infra-
structure and afforestation. By far the greatest
commitment of time and resources, however, will
have to come from the farmers themselves.

Not all agricultural lands will need additional
investment in preventive measures. But enough is



known about the situation in many regions, and
about measures for preventing soil erosion and
degradation, for a significant program to be
mounted immediately. For example, investments
of $10 billion-$15 billion a year (0.2-0.3 percent of
GDP) in the 1990s, including the costs borne by
the farmers themselves, would probably be suffi-
cient to extend the coverage of improved soil man-
agement practices by up to 100 million hectares
each year. (Currently, 1.1 billion hectares are un-
der crops in developing countries, and 2.5 billion
hectares are under permanent pasture.) Allowing
for the need to complement agricultural programs
with reforestation projects in some watersheds
may raise investment costs by a further $2 billion-
$3 billion a year (unit costs vary between $500 and
$1,500 a hectare). The main limits would be the
capacity of the institutions to implement the pro-
grams and the circumstancessuch as tenurial ar-
rangements, crop prices, and educationthat af-
fect farmers' responses.

There is an urgent need to improve knowledge
of the links between agriculture and environmen-
tal damage and to survey environmental condi-
tions in rural areas. Given the increasing complex-
ity of rural environmental problems and the need
to raise agricultural yields, more money is needed
for agricultural research, particularly on the effects
of crop practices on soil loss and fertility (see Boxes
7.2 and 7.3). Current national R&D expenditures
by developing countries are approaching $5 billion
a year, and international expenditures are about
$350 million. For the reasons discussed in Chapter
7, both need to be expanded by 30-50 percent in
relation to projected levels. In addition, a com-
mensurate increase in finance is required for train-
ing and for disseminating the findings of R&D.
Expenditures on extension are presently about
$4.5 billion a year in developing countries, or $1.5
for every hectare under crops and permanent pas-
ture. To help put agricultural practices on a sus-
tainable footing, the extension message will need
to be broadened from the present emphasis on
production technologies to include soil conserva-
tion, integrated pest management, the manage-
ment of pastures, and, more generally, issues of
resource custody.

POPULATION. Total spending on family planning
in developing countries amounts to $4.7 billion a
year, of which 80 percent is borne by developing
countries and 20 percent comes from external as-
sistance. Family planning programs have never re-
ceived more than 2 percent of official development
assistance. To achieve the base case projections of

stabilization at 12.5 billion population discussed in
Chapter 1 would mean increasing spending to $8
billion by 2000. To arrive at the lower-fertility pro-
jections, an extra $3 billion a year would be re-
quired, giving a total of $11 billion a year by 2000,
or 0.2 percent of developing country GDP. (It will,
of course, also require better progress on reducing
poverty and increasing access to education.)

FEMALE EDUCATION. Improving education for
girls may be the most important long-term envi-
ronmental policy in the developing world. Edu-
cated women have smaller families, and their chil-
dren tend to be healthier and better educated.
Furthermore, women are often the principal man-
agers of natural resources; they gather wood and
water and undertake much agricultural labor. Bet-
ter education will help them to use natural re-
sources more productively and to depend less on
natural resources for income. Educated women
will have more opportunities for productive off-
farm employmenta vital source of income as the
average sizes of farms shrink. Raising the primary
school enrollment rate for girls to equal that for
boys in low-income countries would mean educat-
ing an additional 25 million girls each year, at a
total annual cost of approximately $950 million.
Raising the secondary school enrollment of girls to
equal the rate for boys would mean educating an
additional 21 million girls at a total cost of $1.4
billion a year. Eliminating educational discrimina-
tion in low-income countries would thus cost a
total of $2.4 billion a year, or about 0.25 percent of
these countries' GDP.

Putting costs in perspective: the case for reform

The additional costs of the investments listed
above would add $75 billion a year by the end of
the decade, or about 1.4 percent of the combined
GDPs of developing countries (Table 9.1). Costs
will be higher if an allowance is made for items not
costed above, such as forest protection, the reha-
bilitation of environmentally degraded areas, and
cleanup. And costs may rise over time, even as a
share of GDP, as standards are tightened. Overall
incremental costs in the range of 2-3 percent of
GDP by 2000 would appear appropriate and suff i-
cient. The estimates are, of course, approximate
and are not all-embracing; even less are they a
financial plan, since such plans can only be devel-
oped through careful assessments of each coun-
try's priorities and circumstances. They are indica-
tive and are intended solely to place costs in
context.
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Table 9.1 Estimated costs and long-term benefits of selected environmental programs
in developing countries

The GDP of developing countries in 1990 was $3.4 trillion, and it is projected to rise to $5.4 trillion by 2000 (in 1990 prices). The projected GDP
growth rate is 4.7 percent a year.

Costs may eventually be lowered by the use of new combustion technologies and other measures discussed in Chapter 6.
Recurrent expenditures on these items are counted as investments in human resources.

These costs, although high in absolute terms,
are small in relation to the additional incomes gen-
erated by good economic management. For exam-
ple, World Development Report 1991 found that
countries with good economic policies had average
growth rates fully 2.5 percentage points higher
than those with middling and poor policies and
nearly 1 percentage point higher than the average
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projected growth rate for the 1990s. Over a fifteen-
year period, the total real income of countries with
good policies should rise by 125 percentmore
than twice the amount in other countriesand by
twenty to twenty-five times the costs of a full-
blown environmental program. Because their in-
comes will be higher, these countries will also be
able to afford more environmental protection.

Program

Additional investment in 2000

Billions of
dollars a year

As a percentage
of GDP1n 2000'

As a percentage
of GDP growth,

1990-2 000'

Increased investment in water
and sanitation

10.0 0.2 0.5

Controlling particulate matter 2.0 0.04 0.1
(PM) emissions from coal-fired
power stations

Reducing acid deposition from
new coal-fired stationsb

5.0 0.1 0.25 J

Changing to unleaded fuels;
controls on the main
pollutants from vehicles"

10.0 0.2 0.5

Reducing emissions, effluents,
and wastes from industry

10.0-15.0 0.2-0.3 0.5-0.7

Soil conservation and
afforestation, including
extension and training

15.0-20.0 0.3-0.4 0.7-1.0

Additional resources for agri-
cultural and forestry research,
in relation to projected levels,
and for resource surveys

5.0 0.1 0.2

Family planning (incremental
costs of an expanded
program)'

7.0 0.1 0.3

Increasing primary and
secondary education for girls'

2.5 0.05 0.1

Long-term benefits

Over 2 billion more people provided
with service. Major labor savings
and health and productivity
benefits. Child mortality reduced by
more than 3 million a year.

PM emissions virtually eliminated.
Large reductions in respiratory
illnesses and acid deposition, and
improvements in amenity.

Elimination of pollution from lead;
more than 90 percent reductions in
other pollutants, with
improvements in health and
amenity.

Appreciable reductions in levels of
ambient pollution, and
improvements in health and
amenity, despite rapid industrial
growth. Low-waste processes often
a source of cost savings for industry.

Improvements in yields and
productivity of agriculture and
forests, which increase the economic
returns to investment. Lower
pressures on natural forests. All
areas eventually brought under
sustainable forms of cultivation and
pasture.

Long-term world population
stabilizes at 10 billion instead of 12.5
billion.

Primary education for girls extended
to 25 million more girls, and second-
ary education to 21 million more.
Discrimination in education sub-
stantially reduced.



Financing environmental expenditures

A substantial share of the investment and mainte-
nance expenditures related to the environment
will be incurred by enterprises and will therefore
be paid for by consumers. These extra costs will be
reflected in the prices of the final product or ser-
viceas they should be under the "polluter-pays"
principle. Thus, environmentally damaging prac-
tices and products will be less profitable to pro-
ducers and less attractive to consumers, while en-
vironmentally desirable ones will be more
profitable and attractive, so that there is a conver-
gence of private and social interests. In this way,
private investment (and the technical and mana-
gerial skills it brings with it) will be attracted to the
resolution of environmental problems.

With financial and regulatory incentives for pri-
vate action in place, public expenditure can be fo-
cused on such areas as:

Environmental monitoring and research and
the administration of policy

Technological research, development, and
demonstration

Education and training
Agricultural research and extension
Provision of supporting public services, such

as afforestation; the protection of forests, wildlife,
and natural habitats; and the establishment and
maintenance of national parks.

International finance for national environmental policies

The financing of environmental investments will
require an increase in export earnings and an ex-
pansion of private and official capital flows to de-
veloping countries in the coming decades.

THE IMPORTANCE OF INTERNATIONAL TRADE.

Some environmental investments will require im-
ported capital equipment. By far the most impor-
tant source of foreign exchange will be export
earnings. Developing countries are currently ham-
pered by import restrictions, which in some indus-
trial countries have become tighter in recent years.
A successful conclusion to the Uruguay Round of
trade negotiations that reduced by one-half the tar-
iff and nontariff barriers in the main industrial
countries would generate additional annual export
earnings in developing countries of $65 billion by
the end of the decadean amount only slightly
lower than the entire incremental investment pro-
gram described above. Robust, environmentally
responsible growth in industrial countries can also
help. An increase in OECD growth by 1 percent-
age point over a four-year period would generate

Box 9.2 Private finance and the
environment

The International Finance Corporation (IFC) re-
cently undertook nine country studies to deter-
mine market potential and opportunities for pri-
vate investment in environmental goods and
services. The studieswhich looked at Chile,
Hungary, Indonesia, Malaysia, Mexico, Pakistan,
Poland, Thailand, and Turkeyconsidered oppor-
tunities in waste management, technology for
control of industrial pollution, and related ser-
vices. In developing countries the market for envi-
ronmental goods and services is still small but is
likely to expand rapidly during the next decade.

Market growth is driven by several factors, in-
cluding the severity of environmental problems,
increasing public awareness of environmental is-
sues, growing political support, and international
pressure on developing countries to harmonize
and enforce environmental laws and regulations.
As governments respond with environmental leg-
islation, strengthened environmental protection
institutions, and increased enforcement, oppor-
tunities are being generated for private invest-
ments in environmental goods and services. The
constraints on public resources in providing tradi-
tional public services such as wastewater treat-
ment and management of solid wastes are also
creating opportunities for the private sector to
provide such services. The studies identified more
than 200 potential opportunities of this kind.

more than $80 billion in annual foreign exchange
earnings by developing countries.

RESTORING ACCESS TO CAPITAL MARKETS. Access

to commercial finance, coupled with expanded for-
eign investment, will make it easier to import
clean technologies embodied in capital imports.
There is no reason why additional spending on
pollution control should not be financed through
commercial markets and, indeed, be profitable for
the companies that undertake it (Box 9.2). The en-
couraging restoration of commercial flows to such
countries as Chile, Mexico, and Venezuela over
the past two years must be extended to a much
wider range of countries. This will require more
consistent policies on the part of borrowing coun-
tries and would be facilitated by policies to raise
savings ratesespecially in the public sector. Debt
relief will be required in a number of countries.

OFFICIAL ASSISTANCE. It is essential that new in-
ternational financing for global environmental
problems (discussed below) not detract from the
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Box 9.3 The Global Environment Facility:

The GEF has established principles and priorities to
guide project design.

Principles

More technologies are needed to offer options for
reducing emissions at least cost.

GEF funding should encourage promising but un-
proven technologies when the technology, economics,
or market conditions are not yet "right."

Successful technologies will be those that show
potential for widespread use and could eventually at-
tract investment from conventional sources.

Priorities for support

I. End-use efficiency
Reducing energy intensity of basic materials
processing
Efficient motors and drives
Irrigation pumpsets
Lighting and water heating
Vehicle fuel use

priorities for greenhouse warming projects

II. Reduction in the emissions intensity of energy
production

Renewables such as photovoltaics, solar-ther-
mal, and wind power
Biomass gasifiers/gas turbines
Sustainable biomass production to replace fos-
sil fuels
Advanced, efficient gas turbine cycles
Microhydropower
Fuel switching to natural gas

III. Non-carbon-dioxide emissions reductions
Urban and rural waste treatment
Reduction of flaring and venting of natural gas
Reduction of releases associated with coal
mining

IV. Generic areas
More efficient production, transmission, and
distribution of energy
Slowing deforestation
Sequestering carbon dioxide (for example,
afforestation)

urgent needs of developing countries for develop-
ment assistance in general. The elimination of pov-
erty and the achievement of economic stability and
growth remain the main priorities for develop-
ment and, as discussed in this Report, will be fun-
damental if environmental problems are to be suc-
cessfully addressed. At the same time, additional
development assistance will be needed to tackle
local environmental problems. Such assistance
should not be viewed as separate from develop-
ment needs but, rather, should be embedded in
official programs. Three distinct changes are
needed. First, development agencies need to as-
sess thoroughly the environmental impact of all
their lending, especially for irtfrastructural proj-
ects. That will require the further development of
environmental impact assessment techniques.
Second, a shift is needed in the balance of aid port-
folios. Development agencies and governments
need to consider how their traditional programs
might deliver environmental improvements.
Third, assistance will be needed for new kinds of
projects that offer environmental rather than
purely economic gains.

Finance and the global environment

Funds will be required to enable developing coun-
tries to meet the additional costs of addressing
global environmental problems and to facilitate the
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implementation of international agreements.
These transfers should not be thought of as devel-
opment assistance, since they should be allocated
in ways that offset the unequal distribution of
gains and costs across countries.

GREENHOUSE WARMING. Finance is required
now to assist developing countries in meeting the
immediate costs involved in implementing the
precautionary policy discussed in Chapter 8.

Increased knowledge is an immediate need.
Studies of the vulnerabiities of individual coun-
tries to climate change would be in the interest of
the world at large, and so developing countries
should be helped to undertake them.

Although developing countries should adopt
those measures that best promote economic effi-
ciency and improve their local environment, it is
unrealistic to expect them to do more without fur-
ther incentives. Additional measures in the inter-
ests of the world at large will require further assis-
tance, such as that already available in pilot form
under the GEF. For now, the objectives of such
funding should be to broaden the scope for low-
cost reductions in emissions through technological
innovation. That means supporting those projects
that hold out the most hope for future cost de-
clines, for future reductions in greenhouse gas
emissions, and for learning by doing. Under the



GEF, work is under way to identify promising
areas for investment. Box 9.3 lists some of them.

Many of the most promising areas for support
are in electric power generation and related end-
use technologies. In particular investments in the
application of renewable energy would sharply re-
duce the costs of an accelerated response to green-
house warming, if this were to prove necessary. A
shift in the emphasis of research and develop-
ment, now heavily concentrated on nuclear energy
and fossil fuels, should be coupled with more in-
ternational collaboration. A long-term government
commitment to the development and application
of renewable energy would encourage manufac-
turers to expand their own development from its
current small base. Expenditures building up to $3
billion-$4 billion a year by the end of the century
a commitment much less than industrial country
R&D budgets for nuclear powerwould make it
possible to mount a major program of research,
development, and demonstration projects.

BI0DIvERsITY. Estimates of the likely direct costs
of achieving a satisfactory level of protection for
biological diversity range from millions to billions
of dollars a year over the next decade. The wide
variation is not surprising. The work of setting na-
tional priorities and analyzing what is needed is
only beginning. Novel approaches to conservation
may lower direct financial outlays considerably.
Reducing subsidies for habitat destruction could

have an important effect in some areas, as could
many of the "win-win" options discussed in
Chapters 7 and 8.

It is not possible to estimate precisely how much
is needed to conserve the world's biodiversity, but
estimates for high-priority programs can be made.
Much biodiversity can be conserved in protected
areas, which form the mainstay of almost every
conservation strategy. The costs would not be pro-
hibitive. At present 4.8 million square kilometers
of terrestrial and marine areas are under protection
in developing countries, but neither the level of
protection nor the areas already gazetted are suffi-
cient. It is estimated that to make the protection of
the areas already gazetted effective and to increase
the total area of protected areas by 50 percent over
the next decade would require some $2.5 billion a
year. By comparison, the United States spends $2
billion a year on national parks.

From the perspective of the developing coun-
tries, however, official assistance for protecting
biodiversity is affordable only if it is not at the
expense of other concessional aid. Considering
that disbursements by the International Develop-
ment Association (IDA), which cover a wide range
of development activities, have been about $4 bil-
lion a year over the past few years, diverting even
a fraction of the funding for conservation from
concessional aid flows would be highly undesir-
able. The Brazilian Tropical Rainforest Fund (Box
9.4) illustrates what can be achieved when donor

Box 9.4 The Brazilian Tropical Rainforest Fund: international cooperation
to protect the Amazon

The Brazilian Amazon has long been recognized as a
unique repository of natural resources of value to the
world at large. Many groups in the industrial world
fear that these resources are threatened, and econo-
mists have argued that there is an international willing-
ness to pay to avert their loss. An agreement, reached
in December 1991, to provide $250 million to finance
the first phase of a pilot program to conserve the rain-
forest in Brazil promises to translate these concerns
into action. A number of industrial countries led by the
Group of Seven have pledged to contribute.

The pilot program is to be the start of a comprehen-
sive effort to maximize the environmental benefits of
Brazil's rainforests that is consistent with Brazil's de-
velopment goals. The formulation of this plan brought
together several federal agencies, the nine state gov-
ernments of the Amazon region, and numerous local
and national NGOs. The specific objectives of the proj-
ects in the pilot phase are (a) conserving biological di-

versity and indigenous areas, (b) consolidating policy
changes and strengthening implementing institutions,
and (c) developing scientific knowledge and applied
technologies for environmentally benign development
in the Amazon and building support for their
adoption.

This innovative program results from two important
developments. First, over the past few years the Bra-
zilian government has embarked on extensive policy
and institutional changes to improve environmental
management. For the Amazon, this involves trying to
improve the standard of living of local people while
protecting the resources in the rainforest. Second, in
July 1990 heads of state of the Group of Seven re-
quested the World Bank and the EC Commission to
cooperate with the Brazilian government in drawing
up a pilot program and to coordinate funding. This was
a quick and effective way to mobilize help for
conservation.
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and recipient countries cooperate to tackle the
most urgent problems of preserving biodiversity.

Development in the twenty-first century

This Report has highlighted the growing con-
sensus that policies for economic efficiency and for
environmental management are complementary.

Box 9.5 Agenda 21

The United Nations Conference on Environment
and Development (UNCED) in Rio de Janeiro in
June 1992 has provided leaders with an oppor-
tunity to agree on a strategy for environmentally
responsible development in the next century.
Most environmental problems will be addressed
at the local and national levels, of course, but
there are a number of areas in which an interna-
tional commitment to change is needed. These are
set out in Agenda 21an agenda for the next cen-
turythe primary document discussed at the con-
ference. They include:

Allocating international aid to programs with
high returns for poverty alleviation and environ-
mental health, such as providing sanitation and
clean water, reducing indoor air pollution, and
meeting basic needs

Investing in research and extension to reduce
soil erosion and degradation and put agricultural
practices on a sustainable footing

Allocating more resources to family planning
and to primary and secondary education, espe-
cially for girls

Supporting governments in their attempts to
remove distortions and macroeconomic imbal-
ances that damage the environment

Providing finance to protect natural habitat
and biodiversity

Investing in research and development of
noncarbon energy alternatives to respond to cli-
mate change

Resisting protectionist pressures and ensur-
ing that international markets for goods and ser-
vices, including finance and technology, remain
open.
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Good environmental policies are good economic
policies and vice versa. Efficient growth need not
be an enemy of the environment, and the best pol-
icies for environmental protection will help, not
hurt, economic development. The United Nations
Conference on Environment and Development
provides an opportunity for the world's leaders to
commit themselves to these principles (Box 9.5).

With international political tensions reduced
and with near unanimity on the central impor-
tance of markets and human resource investments
for successful development, the coming decades
offer great prospects for progress. Within the next
generation, widespread poverty could be elimi-
nated. Clean water and adequate sanitation could
be made available to virtually everybody on earth.
This will be possible only with rising incomes, in-
vestment, education, and employment. Agri-
cultural productivity could continue to grow at
present rates or better, thus doubling food produc-
tion in developing countries by 2030 in a manner
that minimizes pressure on natural habitats. But
this will require a commitment to research and ex-
tension and to undistorted policies. Industrial out-
put in developing countries could rise to six times
present levels, with lower total emissions and
wastes. This will require rapid investment, stron-
ger environmental institutions, and technology
transfer, supported by open trade and capital
flows. Such development could be powered by
clean fossil fuel technologies and, increasingly, by
renewable energy. Commitment on the part of
both the public and private sectors to accelerate
the development and use of these technologies
and resources would be required. Valuable natural
habitats could be much better protected than at
present. The international community would need
to accept this as a joint obligation with national
governments.

This is not a small agenda. But it is an affordable
one, and there is already considerable knowledge
and experience on which to base a successful pro-
gram. Were it to be incorporated into national and
international policy, the world would be wealthier,
and its environment would be preserved for future
generations to enjoy.


