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PREFACE

Over the past year, the Center for Internatior:al Development and
Environment of the World Resources Institute (WRI) has been cooperating with the
Asia and Near East (ANE) Bureau of the U.S. Agency for International
Development in developing the analytical basis for a regional environmental and
natural resources strategy for the 1990s. The goal is to provide a comprehensive
analysis of the major natural resource and environmen problems in the ANE
region, to identify their importance for sustainable economic growth, and to
suggest possible programming priorities for AID in the 1990s. It also outlines a
set of princples and criteria for AID to consider in developing its country and
regional priorities.

We hope that "Toward an Environmental and Natural Resources
Management Strategy for ANE Countries in the 1990s" will provide a valuable
resource for AID and others to use in formulating action priorities for assisting
countries in the region. This report should be treated as an initial effort and
should be sharzd with a wide audience both within the ANE region, with other
donors, and with NGOs, industry, and others within the U.S.

The report contains five chapters. Chapter I provides the analytic
framework that links natural resources, their extent, quality, and management with
economic growth in the region. Chapter II contains a more detailed description
and analysis of a number of key resource problems that are restricting economic
growth and have a severe impact on opportunities to improve the standard of
living and quality of life of citizens in the region. Chapters Il and IV contain 20
specific opportunities for working toward sustainable economic growth through
protection and enhancement of the natural resource base. Opportunities for action
were chosen based on the urgency and importance of the problems, the availability
of examples and approaches that have proven successful within the region, and the
expectation that government, the private sector, NGOs, and donors working
together can make a measurable difference. Chapter V presents a set of principles
and criteria that we recommend using to help establish priorities for action in
individual countries and in the region. Appendix 2 contains a set of statistical
indicators for the countries of the ANE region, which were taken from the
statistical database developed for this project by WRIL

A key element in the process of developing the Draft Strategy was the
preparation of 17 background issue papers, by a number of cooperating
organizations and experts. These papers and their authors and reviewers are listed
in Appendix 4 and referenced throughout. Copies of the papers will be available
from the ANE Bureau and from WRI.
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EXECUTIVE SUMMARY

The crudial challenge facing the countries of AID’s Asia and Near East
(ANE) Region in the 1990s is how to grow at rates that will improve living
standards and reduce poverty in a manner that is economically and ecologically
sustainable. The region - which encompasses 1.5 billion people and 15 major
countries and stretches from Morocco on the Atlantic Ocean to Kiribati in the
South Pacific ~ has enjoyed more than 20 years of relatively high economic
growth. But this growth has been accompanied by increasing destruction and
degradation of the region’s natural resources, which now threaten to limit
productive activity and close off options for growth in the future. Recognition of
these important linkages is continuing to grow throughout the region as better
information on the economic costs of inaction is obtained,

Growth in GNP over the period 1980-87 has averaged more than 5 percent
per year, ranging from - 0.5 percent in the Philippines to 12.7 percent in Oman.
Inflation rates in the ANE region have been remarkably low in comparison to the
three-digit rates common in Latin America, and external debt has also been kept
within manageable proportions. However, the rapid increase in population
(despite declining fertility) has meant that per capita incomes have not risen as fast
as desired. In India, total GNP grew at more than 4 percent per year over the
past 20 years, but per capita incomes increased by only 1.8 percent per year.
Indeed, many rural agricultural workers, particularly these without land or other
assets, are not participating at all in the economic growth of the ANE countries,

Natural resources have been the source of much of the growth in income
and wealth. Relatively abundant water and good soils, biologically rich coastal
zones and well-stocked fisheries, extensive natural tropical forests, abundant
wildlife, extensive mineral and petroleum deposits, and other natural conditions
have provided opportunities for countries to rapidly expand the production of raw
and processed materials, generating increased incomes, employment, and trade.
The environment has also been used as a place to dispose of growing amounts of
wastes -- agricultural, industrial, and household.

As a result of this resource-based economic growth, a number of countries -
Tunisia, Thailand, Jordan, Oman - are now characterized as middle-income
industrializing: others — India, Sri Lanka, Morocco, Indonesia, Philippines, Egypt,
Yemen, Pakistan - while still low-income are in a transition from agriculture to
industrial economies. Burma, Nepal, and Bangladesh remain low-income
agricultural economies.



R Conditions. Trends, and Their E ic Sienif

If properly priced and efficiently used and conserved, natural resources can

be both a source of surplus for growth and a direct source of improvements in the
quality of life now and in the future. The problem with the policies and practices
in many ANE countries is that the revenues generated from resource extraction are
not being invested in maintaining and increasing the productivity of the resource

sector.

Four trends in resource misuse and mismanagement seriously threaten

" sustained economic growth:

(1

(2

Soil and water degradation.

Soil erosion is heaviest in the Asian uplands, home to 27 million people in
the Himalayas and another 30 million in the uplands of insular Southeast
Asia. In Indonesia, 36 of the country’s 125 river basins are considered to
have critical erosion problems. In India, 38 percent of rural land —~ about
100 million hectares — is producing well below potential. In the water-short
Near East, groundwater is being rapidly exhausted and, in many places,
polluted with agrochemicals or affected by salinization.

The World Bank estimates the cost of replacing soil and nutrients in an 8
million hectare area of the Philippines at $50/per hectare. On the island of
Java, the cost of soil erosion is estimated at $350-410 million per year: $323
million from on-site losses in agricultural productivity and between $25-90
million from off-site damages to irrigation schemes, reservoirs, and harbors.

Destruction of natural forests, wetlands, and coastal zones.

Over the past 30 years, more than one-third of Asia’s natural tropical forests
have been converted to other uses; still more forest have been left in a
degraded state. Nepal is losing 4.0 percent per year; Sri Lanku, 3.5 percent;
Indonesia, the ANE country with the largest area of remaining tropical forest
with species-rich fauna and flora, about 620,000 hectare per year or 0.5
percent. In the Philippines, forests with commercial-grade timber will be
completely logged in ten years if current logging rates continue.

Coastal wetlands, mangroves, and coral reefs are also being rapidly
converted and degraded. The majority of reefs in the Philippines are in fair
to poor condition: two-thirds of the sites sampled have less than 50 percent
live coral cover. Indonesia, the country with the world’s largest mangrove
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habitat, lost about 19 percent of its mangroves between 1969 and 1982.

The cost of forest and coastal decline, though inadequately measured, is
having a serious economic impact. Philippine wood product sales declined
by half between 1979 and 1987 in volume and in value because of the lack
of high-quality commerdal timber. Thailand has besume a net importer of
wood. Deforestation in Nepal has required women and children to spend
ever more time gathering fuelwood over greater distances, making boiled
water a luxury for many. Tourism, the number one earner of foreign
exchange in Thailand and number five in Indonesia, is often dependent on
high quality coastal habitats, good water quality, and the protection of
nature. Tin mining (in Indonesia and Thailand), coral mining for lime (in
the Philippines), industrial and port expansion (planned in most ANE
countries), combined with erosion and agricultural runoff, are threatening
remaining coastal resources, including some of the world’s most productive
fisheries.

Inefficient energy use and industrial pollution.

Rapid industrialization and urban growth have required greatly increased
energy use. Energy use in ANE countries grew at 6 percent per year
between 1973 and 1986, with much of it inefficiently produced and
inefficiently consumed. On average in developing countries, each 1 percent
increase in GDP requires an increase in energy inputs of 1.3 percent. Rates
were much.higher in many ANE countries: 2.4 percent in Bangladesh, 1.8
percent in Thailand, and 1.8 percent in Jordan and Tunisia. ANE countries
have become increasingly dependent on fossil fuels for commerdial energy,
much of it imported. Oil accounted for 47 percent of primary energy
supply; coal, 30 percent (most of it produced by India); and natural gas and
hydropower, 23 percent. Wood and other biomass fuels remain the major
source of energy for the poor. At present, the region’s share of global CO,
emissions from fossil fuel combustion is small, but increasing rapidly; levels
of SO, and particulates already exceed WHO standards in most major cities
for which data are available.

Because of government policies and technical problems, Bangladesh, Egypt,
india, Pakistan, Indonesia, and the Philippines face severe shortages o
energy, especially of electrical power. Industrial energy consumption per
unit of output in Egypt averages 60 percent higher than the international
average and costs the economy more than $1 billion per year through lost
foreign exchange earnings. Throughout the ANE region, electric power
transmission and distribution losses exceed 20 percent.



Inefficient energy use also leads to a rapid increase in pollution. The Asian
Development Bank predicts a five- to ten-fold increase in regional air and
water pollution over the next 15 years because of expanding industry and
mining and increasing numbers of motor vehicles.

(4) Lack of environmental services.

Less than 50 percent of ANE citizens have access to clean water and less
than 17 percent to adequate sanitation. In Bangladesh, India, Nepal, and
Pakistar, fewer than 6 percent of rural residents have access to proper
sanitation. There is also not enough water to meet other domestic needs —
for bathing, cleaning, hame gardens, and domestic livestock. In Cairo,
improvements in water and sewerage have yet to result in a significant
decline in infant and child mortality rates, now among the highest in the
world. In Manila, 2.5 million people live in slums or squatter areas:
drainage is poor and municipal solid waste and disposal is inadequate.
Over 35 percent of Jakarta residents live in slums located along drainage
canals and less than one-third have public water hookups and sewerage.
Karachi contains one of the largest concentrations of squatter settlements in
the region. Only one-third of the city has solid waste collection and about
the same percentage has sewerage.

The importance of water, for women in particular, cannot be overstated.
WHO estirnates that three-quarters of all illnesses and 80 percent of child
deaths are associated with unsafe excreta disposal, poor hygiene, and
inadequate water supplies. Sickness and chronic illnesses limit opportunities
for education, reduce worker productivity, and thus reduce the prospects for
development.

There are five general constraints on effective natural resources management
in the ANE region: market failures, policy distortions, institutional inadequacies,
inadequate information and analysis, and lack of popular participation in decision
making and management. These factors underlie virtually every worsening
environmental trend we have reviewed. They are also problems about which
something can be done. Indeed, in this report we identify 20 specific opportunities
for addressing them. (See Box 1.)

R ling to the Chall . O tunities for Acti
What will it take to address the difficult environmental and natural resource

problems facing ANE countries? How can policies be reformed and institutions —
governmental and non-governmental — be strengthened to deal with the constraints
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to wise resource use and management? What kinds of training, research,
education, and public outreach are required within a country and in local areas to
build support for policy reform, institutional change, and better on-the-ground
management? How can these changes be encouraged by the programs and
policies of AID and of other donors? These are the kinds of questions we asked
and attempted to answer in the process of developing a set of 20 opportunities for
AlD’s ANE Bureau.

portunities were chosen based on the urgency and importance of the
problem, the availability of models and approaches that have proven successful
within the region and have addressed the basic constraints, and the expectation
that governments, the private sector, non-governmental organizations, the affected
public, and donors working together can make a measurable difference. Most of
these activities, and many others, are necessary if substantive and long-term change
is to occur. (A detailed checklist of opportunities and activities is included in
Appendix 1; a complete discussion with examples is found in Chapters IIl and IV.)

(1) Market Failures: Markets do not fully reflect the value of forests, water
and watersheds, coastal ecosystems, and other natural systems: the products they
produce and the environmental services they provide. Neither do they reflect the
real and substantial economic costs of environmental degradation and until these
externalitics are accounted for, the market will not be able to realize its potential
as the central mechanism for promoting sustainable use and conservation.

This problem can be addressed in part through economic liberalizatior, and
increased private sector participation in the economy. More specifically, by
incorporating environmental considerations into economic policy reform, expanding
policy research and policy dialogue, and taking advantage of adjustment lending
by multilateral financial institutions. Clarifying and expanding ownership rights to
resources is also essential to developing mcre efficient markets.

Strengthening the role of the market is becoming an important objective of
national policy in many ANE countries. In the Philippines, a policy of variable
irrigation fees based on water-volume use has been adopted that more directly
reflects the cost of water development. In Tunisia and Morocco, land policy is
being restructured (through both land consolidation and provision of greater
tenurial security) to provide better incentives for sustainable investments in land
productivity. Both Thailand and Nepal are instituting systems for providing secure
tenure on forest lands. In Nepal, recent legal and policy changes mandate a return
of many forest areas to legally constituted forest user groups. In Pakistan, the
government is encouraging the private sector to develop gas production and power
generation at its low-quality natural gas fields near Khaipur in Upper Sind.
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BOX 1. Opportunities for Environment and Natural Resource

Management in the ANE Region

Cross-Cutting Opportuniti

p—h

Incorpofrating Environmental Considerations into Economic Policy

Reform

Strengthening Environmental Policies

Integrating Environmental Concerns into Sectoral Programs

Clarifying Ownership and Control of Land

Mobilizing Private Energies for Environmental and Natural
Resources Management

Strengthening Public Awareness and Education

Training for Natural Resources Management

Sustainable and Equitable Management of Tropical Forests

Managing Coastal Resources

Conserving Biological Diversity

Developing Policies and Programs for Sustainable Agriculture

Restoring the Productivity of Degraded Agricultural Lands

Making Greater Use of Integrated Pest and Soil Fertility
Management

Sustaining Water Supplies for Multiple Use

Improving Rural Peoples’ Access to Clean Water

Incorporating Environmental Considerations in All Major Energy
Decisions

Conserving Energy through Greater Efficiency in Production and
Use

Increasing Production and Use of Cleaner Fuels

Providing the Urban Poor with Basic and Affordable
Environmental Services

Controlling Toxic Chemicals and Hazardous Wastes

xiv



The Philippines, Indonesia, and Thailand are initiating resource acccunting
studies to better measure the value of resources within their national economies,
which will strengthen their capacity 7o analyze errnomic and environmental prlicy
options.

(2) Policy Distortions: Many ANE government policies seek to increase
production of agriculture, forestry, fisheries, and energy and minerals through
subsidies, tax credits, concessionaire leases, and price controls. On the whole these
policies tend to favor environmentally unsound practices while they discriminate
against the poor and waste “udgetary resources. Some policies actually promote
inefficient use of natural resources, so that the production of crops, timber, and
fish does not even meet short-term goals. Policy distortions are caused by faulty
assumptions, lack of information on how individuals and institutions respond! to
incentives, and a lack of accountability.

Activities aimed at reform include: policy research that will more clearly
indicate winners and losers, how policies can stimulate private sector conservation
and managenicat, and how they can be changed; supporting NGOs that develop
independent analyses of environment and resource problems; increasing public
environmentel education and awareness; strengthening and rationalizing
environmental law, regulations, and impact assessment procecures; and increasing
public access to information about development decisions.

In many ANE countries policy reform is occurring for economic as well as
environmental reasons. Indonesia has reduced pesticide and energy subsidies as a
budgetary measure and is considaring a restructuring of its timber concession
System as a way to generate revenues for reforestation and other management
goals. Pakistan is gradually eliminating subsidies on fertilizers, pesticides, and
energy and is increasing water charges and other irrigation levies.

Recent studies have examined the linkages between a variety of policy
measures and deforestation in Indonesia and the Philippines. Others have
analyzed the environmental effects of irrigation and pesticide pricing and subsidy
policies in Indonesia, Egypt, and Pakistzn,

(3) Institutional Inadequacies: Governments, businesses, schools,
cooperatives, religious institutions, and non-governmental organizations as well as
households influence the way resources are used and managed. Strategies to
promote sustainable development in the ANE region must address the strengths,
weaknesses, and potential of these institutions. There are three basic problems that
have to be dealt with in strengthening institutions to address environment ~nd
resource issues: the laws and regulations that mandate, proscribe, and othe.swise
direct institutional and individual behavior; the organizational structures and ethics
that influence both public and private sector activities; and the capacities and skills

XV
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of individuals within institutions.

portunities for strengthening institutions include: developing
environmental law, establishing effective environmental agencies, improving
environmental impact assessment procedures, strengthening the environmental
capacities of provincial and local authorities and improving the dissemination of
information for natural resource management. Mobilizing the energies of private
enterprise and the NGO sector, enhancing the role of women, and making greater
investments in training -- professional and on-the-job — will be needed.

Most ANE countries have passed basic environmental laws in the past
decade and are in the process of translating legal mandates into specific criteria,
standards, and workable enforcement mechanisms. The Egyptian Environmental
Affairs Agency, created in 1982, has a mandate to define priorities, prepare
national environmental plans, propose laws, sponsor public awareness activities,
and monitor implementation by other government agencies. Like many other
countries, enforcement and regulatory power is located elsewhere.

In the Philippines, in an effort to consolidate management of the
environment with other natural resources, the Department of Environment and
Natural Resources is decentralizing many of its responsibilities to the Regional
Environment and Natural Resource Offices; it is too soon, however, to judge the
viability of this model.

Developing incentives for private enterprize and strengthening NGO
management will directly support resource management. NGOs most need
managerial and technical training, and they need to be free of political hindrance.
The Bangladesh Rural Advancement Committee, with the support of government,
is establishing a Center for Rural Management to train staff in NGOs, rural banks,
. peoples’ organizations, and central and local government officials to help solve
local development and environment problems. The Development Innovations and
Networks, located in Sri Lanka, is an international network of NGOs rendering
support services to local development NGOs. Other more traditional management
institutions, such as Indian Institute of Management, are also expanding their
assistance to NGOs.

(4) Inadeguate Information: Available data clearly indicate that resources are
rapidly being used and degraded, but much of this information is incomplete,
imprecise, and out-of-date. Three problems are evident. Compared to other
sectors, data collection for environment and natural resources management is in its
infancy and is not attuned to the needs of policy makers nor to those who are
intent on managing resources in a more sustainable manner. (National income
accounts, for example, fail to adequately reflect resource depletion and degradation,
which means policy makers are not aware of just how important natural resources
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and environmental quality are to the economic growth of their countries.)
Information is not sufficient to measure performance, and therefore, governments
and private enterprises are not easily held accountable for their actions and
programs. Third, much information is not made available to the public.

Actions for improving the quality, quantity, and usefulness of information
include: strengthening the environmental mandate to require periodic data
gathering and public reporting; providing support for environmental research and
training; expanding environmental monitoring programs of government and private
enterprise; requiring that environmental considerations be routinely addressed in all
. major sector decisions, particularly in the development of energy; and expanding
public education and literacy programs.

Improving the quality of rescurce and environmental analysis should start
now with existing activities. For example, each of Indonesia’s 27 provinces already
produces an annual statistical report on population and environment. Provincial
governments could be encouraged to go beyond the data collection stage and
analyze resource problems and their impact on society and report this information
to Jakarta.

In recognition of the link between environment and development, ANE
countries are engaged in pre} aring or implementing the recommendations of
environmental profiles, conservation strategies, and other resource assessments. In
India, the important role of environmental assessment has been taken on by an
NGO, the Centre for Science and Environment.

Sri Lanka’s Coastal Conservation Department has collected extensive
information on coastal ecosystems, analyzed the data, and used the results to
promote the formation of "special management zones", which will permit
development to proceed in a wa s that limits damage to natural systems. In
Indonesia, five Environmental Study Centers have begun to establish marine
science research programs, whose findings will be used to assist coastal resource
managers.

The Asian Forum of Environmental Journalists, established in 1988, serves as
a network between national groups that sponsor seminars for journalists to
improve the quality of investigative reporting and expand the coverage of natural
resource and environmental issues.

(5) Lack of Pog' ular Participation: Ultimately, the fate of the region’s

resource base — and hence, the prospects for sustainable economic development -~
will be determined by the billions o everyday actions taken by individuals
responsible for managing fpublic lands, private corporations, or their own lands.
The needs and interests of the majority in 1nost ANE countries are not adequately
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represented in the policy making and resource allocation processes. Nor do iocal
communities have the tools and incentives to fuliy participate in the management
of local resources.

Actions are needed to make political systems more open and representative;
to make courts more accessible, efficient, independent, and responsive to local
environmental concerns; to reform economic policy to increase the role of the
market, thus increasing free choice; to encourage government to transfer resource
ownership to individuals and local communities; and to look on non-governmental
organizations as partners rather than as threats to power.

In Indonesia, the 1986 Regulation on Environmental Impacts requires all
projects to have a preliminary environmental report to determine whether
significant environmental impacts are expected. The existence of the law has
recently been utilized by NGOs to bring a lawsuit against a rayon and pulp
factory project that did not conduct an environmental analysis. While they lost the
case on its merits, the court agreed that NGOs had standing under Indonesian law
to sue on behalf of the environment.

For government to transfer property rights to local communities takes a
remarkable change in policy and leadership. Thailand, the Philippines, and
Indonesia are experimenting with a variety of stewardship contracts for
reforestation of degraded lands and for management of buffer zones around
protected areas. On Java, the state forestry corporation has launched a social
forestry program that incorporates community needs into timber plantation
management. The opportunities are numerous, and existing initiatives have only
begun to scratch the surface of the problem.

Urban neighborhoods, too, can help to create their own wealth by
developing improved water and sanitation systems. In Pakistan, the Orangi Pilot
Project, located in a Karachi slum, showed that local groups were able to construct
sanitary latrines and underground sewage pipes when provided with useful
information and simple plans. Residents paid for the system in the form of labor,
management, and organization: the municipal government helped pay for technical
expertise. And, because the residents were squatters, it was essentizl that the local
government recognized their property rights.

Priorities for AID

AID cannot possibly address all of the important resource and environment
issues in each country, but there is much the Agency can do. By choosing
carefully, AID can successfully strengthen ANE institutions capable of analyzing,
developing, and reforming policies that affect environmental management, and it

xviii



can promote an expanded role for NGOs and the private sector in natural
resources management.

Five principles for integrating environmental and natural resource
management in economic development need to be applied at the regional and
national level.

(1) Sustainable economic development is based on the wise management
and efficient use of natural resources as well as the conservation and
restoration of basic environmental systems. Likewise, preservation of
the environment is nnly feasible when accompanied by economic
growth and rising standards of living,

(2)  Recondiliation of economic growth and its environmental
underpinnings require the merging of environmental management and
economics in decision making.

(3)  Environmental and natural resources strategies require action at local,
national, and international levels.

(4)  The full range of human and institutional resources must be
mobilized to work on environmental issues. This includes the private
business sector, NGOs, local communities, and international
organizations as well as national governments.

(5)  To achieve sustainable growth, development assistance must place
environmental concerns in the mainstream of economic development.

To translate these broad themes into more specific actions in specific
countries requires a number of additional steps, most of which will need to be
taken by AID missions and headquarters in cooperation with country
representatives and with the many groups within *he United States that support
and have a stake in development. A series of questions should be asked, the
answers to which will help target U.S. assistance in the areas it will do the most
good.

(1) Which resources occupy the most direct, strategic position in present
and future economic development?

(2)  Which resources and environmental services are most important in
their linkages to the growth and sustainability of industrial and
service sectors?
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)

(5)

(6

V)

®

(9)
(10)

Which resources and environmental systems are most critically and
irreversibly threatened in a national or global context?

What are the most serious environmental threats to human health and
other factors that help determine worker productivity and the quality
of life?

How strong is host-country policy commitment and awareness?
What is the extent of in-country institutional capacities to manage
resources and what interventions are most strategic in strengthening
that capacity?

Are there specific current events or circumstances that provide an
especially useful window of opportunity?

How does the proposed initiative fit Bureau and Mission priorities
and programs?

What is the U.S. comparative advantage for addressing this issue?

Will AID assistance help to implement or leverage other donor
support?
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CHAPTER 1

THE CHALLENGE OF SUSTAINABLE ECONOMIC DEVELOPMENT



THE CHALLENGE OF SUSTAINABLE ECONOMIC DEVELOPMENT

The crucial challenge facing the countries of AIl’s Asia and Near East
(ANE) Region in the 1990s is how to grow at levels that will improve living
standards and reduce poverty in a manner that is economically and ecologically
sustainable. The region - which encompasses 1.5 billion people and 15 major
countries stretching from Morocco on the Atlantic Ocean to Kiribati in the South
Pacific (See Map 1-1.) - has enjoyed three decades of relatively high economic
growth. But this growth has been accompanied by increasing destruction and
degradation of the region’s natural resources, which now threaten to limit
productive activity and close off options for growth in the future.’

The challenge for the 1990s is formidable. Populations in the region are
expected to increase by 21 percent over the next decade, and by 62 percent by
2025 with an increasing proportion in urban areas. Economic growth will need tc
be sustained at current rates or higher for continued improvement in human
welfare. This demographic, urban, and economic growth will intensify pressures
on the natural resource base.

Despite the magnitude of the task, there are 2 number of positive trends.
The region has a labor force that is increasingly well-trained, a growing industrial
and service sector, burgeoning infrastructure and communication facilities,
economic markets supported by government policies that are becoming more open
to competition and more responsive to consumer demands, and a growing
awareness of the need for natural resources management. But can these
countries ~ through government policies, private initiatives, and in some cases
with the support of the international donor community - reorient their policies,
institutional arrangements, and educational systems in a way that will reduce the
pressures on the natural resource base and lead to sustainable economic growth?

A.  SUSTAINABLE ECONOMIC GROWTH

In 1987, GNP per capita in the ANE region ranged from U.5.$160 in Nepal
and Bangladesh to U.S.$5,810 in Oman. In comparison to other regions in the
developing world, economic growth in the ANE region has been relatively high,
averaging 4.5 to 5 percent in real GNP during the late 1960s, 1970s, and 1980s.
Annual growth rates in 1980-87, as shown in Table 1-1, ranged from -0.5 percent in
the Philippines to 12.7 percent in Oman. Furthermore, inflation rates, ranging from
a low of 2.1 percent in Burma to a high of 16.7 percent in the Philippines during
the 1980s, are remarkably low by comparison to the three-digit rates common in
Latin America. External debt has also been kept within manageable proportions,



although it increased dramatically in the 1980s and may pose a problem for the
future.

Rapid population growth in the region has meant that per capita incomes
have not risen as fast as total GNP. In India, for example, total GNP grew at
more than 4 percent per year over 1965-86, but per capita incomes increased by
only 1.8 percent per year. In Bangladesh, economic growth averaged 3 percent per
annum over the same period, but when adjusted for population, growth was only
0.4 percent. Indeed, many of the rural agricultural workers, particularly those
without land or other assets of their own, are not participating in the growth of
the ANE economies.

Although annual rates of population growth for the ANE countries as a
whole are declining (from a regional peak of 2.4 percent in 1965-70 to 1.9 percent
in 1985-90), the very large base means that millions of people are added each year,
intensifying pressures on the economy and the natural environment. (See Figure 1-
1.) India, for example, has cut its growth rate impressively, from 2.3 percent to 1.7
percent over the past 20 years, but it still adds about 14 million people to its
population each year. South Asia as a whole accounts for more than two-thirds of
the population of the region, but has only about half the land area. As a result,

pulation densities in this subregion greatly exceed those in other subregions.
See Table 1-2.) Bangladesh, for example, averages 8,400 people per sq. kilometer
of land; India, 2,740 people. The Near East has considerably lower population
densities, but these figures can be misleading. Virtually all Egyptians, for example,
live along the flood plains of the Nile River.

The combination of rapid economic growth, increased population, and
inappropriate economic and environmental policies has resulted in growing
depletion and degradation of natural resources and a substantial increase in
pollution in most ANE countries. Many resources are being used in inefficient and
unsustainable ways. Thus, tropical forests have been logged inefficiently and
destructively; surface and groundwater supplies have been polluted an
overdrawn; wildlife has been consumed without regard to regeneration; habitats
have been destroyed; soils degraded; pesticides and fertilizers misused; energy
resources have been wasted in inefficient means of production and consumption;
cities polluted from uncontrolled sewage and industrial wastes; and coastal areas
t}traleatened with development that will destroy the features that make them
valuable.

To date, environmental considerations have played little role in the
formulation and implementation of economic policies in the region, partly because
the full costs and benefits of natural resource and environmental trends have not
been understood and partly because policy changes are generally made in
response to immediate political and economic pressures, with little regard for the
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TABLE 1-1 ECONOMIC CONDITIONS
PRODUCTION INFLATION DEBT
Avemge Total Service ;
GNP GDP GNP Asgmal External (of long term debt)f:’
Total Growth Rate per capita «©DrP Debt % of |
deflator) (millions $US) Exports o

1987 1965-80 1980-87 1987 1965-80  1980-87 1980 1987 1980 1987 |
ANE NEAR EAST
Egyp 34068 6.8 6.3 630 7.3 9.2 17972 40,264 18
Jordan 5928 - 43 1560 -— 28 1759 4,564 8
Morocco 14213 54 3.2 610 6.1 7.3 X 20,706 36
Oman 7553 15.2 12.7 5810 17.6 6.5 603 2.879 5
Tunisia 9968 6.6 3.6 1180 6.7 8.2 3684 6,909 13
Yemea 5015 - 5.6 590 -— 11.4 986 2,389 6
ANE SOUTH ASIA
Bangladesh 16976 2.4 3s 160 14.9 11.1 4030 9,506 8
India 239250 37 4.6 300 7.6 1.7 19334 46,370 9
Nepal 2816 1.9 4.7 160 7.8 s 205 w7 2
Pakistan 35875 5.1 6.6 350 10.3 7.3 9923 16,280 20
Sei Lanka 6560 4.0 4.6 400 9.4 11.8 1923 4,733 6
ANE SOUTHEAST ASIA .
Burma * 7860 -— -— * 200 -— * 21 1493 4,348 20
Indooesia ™30 8.0 3.6 450 34.2 .5 20888 52,581 s
Philippines 34456 5.9 0.5 599 11.7 16.7 17387 29,962 7
Thailand 45560 7.2 5.6 850 6.3 2.8 8258 20,710 5

Source: IBRD WDR 89 Tablc 1 Source: IBRD Source: 1980 = WRI WRR 88-89
WDR 29 Table 14.2
Table 1 1987= WDR 89 Table 21
note: * =1986 Figures
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Figure 1-1
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TABLE 1-2

POPULATION IN ANE COUNTRIES

DENSITY LADOR PORCE URBAN POPULATION .

(Persons/ amsxa! growts a1 Percentage

of Total Population

0 |

Sowrce: WRI  Sowrce: WRI Sowrce: I

WRR 85-99 WRR 83-99 WDR 88 ‘fable 31 WRR 83-89
Table 16.2  Table 16.1

} 63

. 4.0 5.1 18 U 4.2 43 68 ]
Morocco 4.1 23 3.9 0.9 540 LB 29 49 63
1.4 3.2 (X ] 2.8 67 27 4 1l -}
1.7 2.2 3.6 0.2 aa 28 26 61 n
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long-term consequences. Nevertheless, ANE countries are finding that single-
minded pursuit of rapid economic growth, without concern for who gets the
income and what happens to the environment in the process, is short-sighted and
detrimental. Increasingly, they are redefining their goals for development in terms
of sustainability.

Just what does sustainable development imply?

First, that there is economic growth to meet human needs and aspirations.
People want more goods and services. It takes production growth and open, well-
functioning; .. ~rkets to increase the goods and services available to a growing
population, to address poverty, and to meet demands for a better 'ife.

Second, that there is a more equitable distribution of the proceeds of growth
within and between nations. To ensure social and political stability, poverty must
be reduced, and social and gender inequities addressed.

Third, that development suppor' and be supported by open societies and an
increase in democratic pluralism ~ .., that political systems support human rights
and alternative ways of thinking, and that citizens have the opportunity to
participate in decision making.

Fourth, and not least important, that the natural resource base so necessary
to the sustainability of economic growth and quality of life is conserved and
enhanced. Natural resources include both the material supplied by nature — land,
water, air, energy, minerals, and living resources - and the environmental services
that are essential for the continued functioning of the biosphere. All are important
ecologically, socially, and economizally.

B. THE NATURAL RESOURCE BASE

The principal natural resources in the ANE region include the renewable
resources of cropland, forests, range, freshwater, fisheries, wildlife, and coastal
habitats as well as the non-renewable resources of fossil fuels and minerals. These
resource endowments have determined to a considerable extent the path and
pattern of economic growth in the ANE countries, especially in the early stages of
development.



Croplands, which are the most important in terms of economic production,
cover approximately 28 percent of the ANE region. The largest areas are in South
Asia, particularly India, which has 168 million hectares or about 57 percent of its
territory in crops (See Table 1-3) Bangladesh, with 6 millior hectares, has about
65 percent of its laind in crops, though because of the country’s large and rapidly
growing population, this amounts to less than .1 hectare per person. Irrigated
lands are an increasing percentage of cropland in virtually all ANE countries, and
on these lands increases in productivity have been greatest.

Forest and woodlands are the major type of land cover in Southeast Asia.
Tropical forests — tropical monsoon, tropical deciduous, and equatorial rain forest -
- are the dominant ecosystems and a major source of forest products. Despite
rapid rates of deforestation, Indonesia (117 million hectares) and Burma (32 million
ha.) have about one-quarter of the world’s remaining tropical forest. Much of
India’s remaining forest land is subtropical open woodlands and montane forest.
Forests in the Near East are limited to woodlands, which are used for grazing,
fuelwood, and watershed protection. Forests, particularly tropical moist forests,
provide habitat for a substantial and diverse number of biological species.

Pastureland, whose principal use is forage to support livestock and wildlife,
is found in all regions. In Mororco, this is the major use of land. The Near East,
in particular, contains extensive areas of arid and semi-arid environments in which
water defidiency is a critical constraint to vegetative growth for most of the year.
Many of these lands are classified as "other,” meaning they are of little direct
agricultural use.

Statistics on the principal uses of land, compiled by FAO and shown in
Figure 1-2, indicate the diversity within the region. They also reveal that in 6
countries — Egypt, Orman, Jordan, Pakistan, Nepal, and Yemen - less than half the
land is suitable for agriculture, forestry, or grazing because it is either too dry,
barren, or in the case of Nepal, the terrain is too steep, or rugged or the
conditions too harsh to be settled.

Although all ANE countries except Nepal have a marine coast, the most
extensive coastal resources and fisheries are located in Southeast Asia and the
Pacific Islands. Indonesia and the Philippines, with extensive coastline and internal
seas, have coral reefs, mangroves, and seagrass beds, which support species-rich
fisheries and fish stocks. The isolated, low-lying and land-poor atoll nations of the
Pacific - Kiribati, Solomon Islands, Fiji and others — are almost entirely dependent
on their coastal and marine resources.

Freshwater resources, measured in cubic kilometers per year, depend on
annual precipitation and across-border river flows. The Near East countries have
much less water than the other regions, and most of it is developed. Both South
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TABLE 1-3 THE RESOURCE BASE IN ANE COUNTRIES

CROPLAND PASTURES FORESTS FRESHWATER FISHERIES PROTECTED AREAS ENERGY
(Intcmal Rcacwabic Avg. Coal Crude Oil  Hydro~
Total PerCapita Total PerCapita  Total Forest plus River Flow) Asnual Prowxciod  Percontage (Lignits, Proved  clectric |
(1000 (hoctarcs (1000  (hectares (1000 Cover Total percapita 1999  Length of Marine Parkssnd  of Nstional Bituminous, Rocoverable Techaicall -
hectares) per bectares) per hectares) (% of (cubic  (thousand Masrine  Pish Cach Coastal Arca eod Sub-  Rescrves  Poteatial |
person) person) total) kilometers cubic meters  Coastline 1983-85 Arcss Protocted  bituminous) (million mt) (mega-

(1000 mt)

mid-19¢0s nid-1980s 1980s per year) (has)
—

(millionmt) (1984) watn) |

Egymt 2,477 0.05 0 000 0 00% 58.3 1.13 2,450 26 616,100  0.62% 25 400
Jordaa 416 0.12 33 009 50 0.5% 0.7 0.17 26 o 34,300 0.35% X
Movocco 8,375 0.37 15,300 0.6 3236 7.3% 2.7 1.3 1,835 463 204,434 0.66% 178 1]
Oman 4“ 0.03 1,000 0.77 2013 9.5% 20 1.42 2,092 103 54,000 0.25% o 480
Twaisia 4,768 0.65 3,020 941 297 1.9% 4.4 0.56 1,148 n 56,455 0.36% (1) 200
Yemea 1,832 0. 7,000 0.85 10 0.1% 1.0 0.13 523 17 0 0.00% 0 X
ANE SOUTH ASIA
Bangladesh 9,177 0.09 600 0.01 927 6.9% 1357.0 12.08 520 169 951 0.71% 1054 b ¢
India 168,550 o.n 11,900 0.02 57234 19.3% 1850.0 2 7,000 1673 12,910,021 4.M4% ™12 471
Nepal 2,383 n.14 1,850 o.11 2121 15.5% 170.0 9.42 964,887 7.05% (1) X
Pakisten 20,423 0.21 5,000 0.0% 2480 3.2% 298.0 2m 1,046 306 7,290,580 9.36% 145 13
Sri Lanka 2,198 0.14 4 0.03 1659 256% 43.2 2.351 1,340 155 687,028 10.61% o X
ANE SOUTHEAST ASIA |
Burma 10,063 0.26 361 0.01 31941 43.6% 1082.0 26.99 3,060 459 3,05 0.00% 5 4 30000 }'::
Indoncsia 20,620 0.12 11,867 0.07 116895 64.5% 2530.0 14.17 54,716 1732 13,590,792 7.50% 23232 1200 80936 } .
Philippiacs 10,150 0.18 1,140 0.02 9510 31.9% no 5.41 36,289 1330 498,947 1.67% 170 3 3766 :
Thailaad 19,553 0.37 308 0.01 15675 30.6% 110.0 2.01 3,219 2012 4,015912 7.85% 15 12 20148 |
Sowrce: Sowurce: Source: Source: Source: Source: Source:
WRR 3-89 WRR $8-99 WRR $8-9¢ WRR $8-99 “WRR 88-89 WRR 33-99 WRR 88-89
Table 16.1 Table 16.1 Tabie 18.1 Table 21.1 Table 22.1 Table 19.1 Table 20.2
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Figure 1-2

Land Use in ANE Countries
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and Southeast Asia have extensive freshwater resources and considerable irrigation

and hydroelectrical potential. In South Asia, excessive water is as much of a

K:oblem as inadequate supplies. These countries, particularly Bangladesh and India,
ve more floods and droughts than countries in Southeast Asia or the Near East.

All three regions have substantial fossil fuel reserves. Indonesia, Egypt,
Tunisia, and Yemen export petroleum. Pakistan, India, Bangladesh, Thailand,
Burma, and Jordan have natural gas reserves. India has an estimated 27.9 billion
metric tons of coal deposits: and Indonesia, Thailand, the Philippines, Bangladesh,
and Pakistan also have significant reserves.

Table 14 offers a typology of ANE countries according to resource
endowment. It is based on an analysis of per capita abundance of 15 natural
resources, both renewable and non-renewable. (See Appendix 3 for detailed
statistics.) Certain resources for which the spatial dimension is important (e.g.,
forest cover, wildlands, protected areas) are expressed in units of land area rather
than in per capita terms. Only forest resources are expressed in both dimensions.
Each country in the ANE region received a ranking for each of the 15 resources
analyzed in different ways to produce 19 indicators. A rank of 1 indicates that a
country is the most richly endowed (or the least threatened) in the region.

The overall resource rank for the major ANE countries is shown in Table
14. It was derived by adding the country ranks for the 19 indicators, dividing by
19 to obtain the average rank, and assigning new country values based on average
rank. These summary rankings can be used to group ANE countries into one of
four categories according to their natural resource endowment:

o Countries very rich in natural resources: Thailand and Indonesia;

o Countries rich in natural resources: Burma, Philippines, Morocco,
Pakistan, Tunisia, and Oman;

o Countries poor in natural resources: India, Egypt, Sri Lanka,
Yemen, and Nepal; and

o Countries very poor in natural resources: Jordan and Bangladesh.

This Lreakdown is more or less what one would expect. Thailand and
Indonesia are unquestionably the richest in per capita resource endowment, while
Jordan and Bangladesh are the poorest. Moreover, the five countries classified as
resource-rich clearly have more resources to work with than the six classified as
resource-poor.



C. THE ROLE OF NATURAL RESOURCES IN THE ECONOMIES OF THE
ANE REGION

As Table 14 shows, the relationship between natural resource endowment
and economic growth is neither constant nor always positive. In terms of per
capita resource endowment, for example, South Asia emerges as the poorest region.
This position corresponds to the relative income position of South Asia in the ANE

-region. But the resource-poor Near East has by far the highest per capita incomes
and some of the fastest growth rates, while resource-rich Burma has one of the
lowest levels of income and a low rate of economic growth.

In the presence of international trade, a rich endowment is neither a
necessary nor a sufficient condition for economic growth. This can readily be seen
by comparing the Philippines with Japan, or Burma with South Korea. In fact, a
rich resource base may promote over-reliance on resource extraction, which may
lead to inefficient use and degradation of resources and to stagnation or even
decline in the non-resource sectors. This was the case in the years after the oil
price boom in Mexico, Nigeria, and, to some extent, Indonesia. The Philippines,
once a resource-rich country, has squandered much of its natural wealth through
mismanagement of both nature and the economy.

Whether a rich resource endowment promotes economic growth depends not
so much on the resources themselves, but on how resources are being valued,
used, and managed; and that depends principally on the economic policies and
institutions of a country. If properly priced and efficiently used, natural resources
can be both a source of surplus for growth and a direct source of improvements in
the quality of life. The problem with many resource-rich developing countries is
. that the revenues generated from resource extraction are consumed rather than
reinvested, or too little is invested in maintaining and increasing the productivity
of the resource sector. Furthermore, the direct contribution of natural resources
and the environment to the quality of life is poorly measured or ignored.

The importance of natural resources to the economies of the ANE region is
most obvious in the agricultural sector. While the region has moved over the past
20-25 years from a largely agrarian economy to a mixed economy which includes
industry and services (See Table 1-5), the contribution of agriculture (including
fisheries and forest production) to gross domestic product %élDP) continues to be
significant. In the early 1960s, agriculture accounted for between 30 and 60
percent of GDP in South and Southeast Asia and between 20 and 30 percent in the
Near East. By 1986, with the exception of Burma and Bangladesh, the share of
~ agriculture was under 35 percent in all three subregions. The most dramatic
change took place in Thailand, where the share of agriculture declined from 40
percent to 17 percent of GDP. The contribution of the agricultural sector in
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Table 1-4 A TYPOLOGY OF ANE COUNTRIES
BASED ON RESOURCE ENDOWMENT
AND COMPARISON WITH INCOME PER CAPITA
RENEWABLE NON-RENEWABLE TOTAL AVERAGE INCOME PER CAPITAl
RESOURCE RESOURCE RESOURCE INDICATOR (1987)
SCORE RANK SCORE RANK SCORE RANK RANK RANK Uss
BY ENDOWMENT}.
VERY RICH
Thailand 60 2 23 1 8 | 4.6 4 850
Indonesia 58 1 kyj 95 2 5.0 8 450
RICH
Burma 65 3 51 6 116 3 6.1 12 200
Philippines 74 4 55 8 129 4 6.8 7 590
Morocco 76 5 56 9 132 5 6.9
Pakistan 80 7 7 5
Tunisia 8 5 6
Oman 6 0 7
POCR
India
Egypt
Sri Lanka
Yemen
Nepel
VERY POOR
Jordan
Bangladesh

BY REGION

A/NE NEAR EAST
Egypt

Jordan

Morocco

Oman

Tunisia

Yemen

A/NE SOUTH ASIA
Bangledesh

India

Nepal

Pakistan

Sri Lanka

A/NE SOUTHEAST ASIA
Burma

Indooeaia

Philippines
Thailand

Growth, Structural Change and Policy Reform, 1989.

Note: Regional averages arc unweighted means.
For detailed information on the factors included in Repewable and Non-Renewable Resources,

soc Appendix 3.

Source: Panayotou, T.  Natural Ruourcu and the Environment in the Economies of Asia and the Near East:




THE CHANGING ROLE OF
NATURAL RESOURCES IN ANE COUNTRIES

TABLE 1-5

AGRICULTURE INDUSTRY EXPORTS
Vale Added Primary Resource
(Includes Fisherics and Forest Production) in Food and Agriculture Exports
Percertage Share Percentage Share as a Percentage of As a Percentage of
in GDP Employed in Sector Manufacturing Value Added Tota! Country Exports

1970

1986 1960 1965 1986

ANE NEAR EAST

Egypt 23 2 58 s5 46 17 2 38 80

Jordan 8 ] 44 37 10 21 7 96 81

Morocco 18 21 62 61 46 -— 26 92 95

Oman *2 23 - 62 30 - 2 - 100

Tuisia 17 16 56 L k] 3s 2 17 90 22

Yemen 29 =34 3 ™ (] 20 - - 100

ANE SOUTH ASIA

Bangladesh 58 s3 L) 47 L 1 " 75 30 26 - -

India 30 47 37 32 74 73 0 13 11 5s s1

Nepa! - 65 57 - 95 o4 2 -_— —_— - 78

Pakistan 46 40 31 24 61 60 $s 24 M ™ 64
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Motals, and other

Bbote: — = unavailable; * = year other than specified; # = World Tabics 4th ed. Primary Commaoditics)




Indonesia was reduced from 56 percent to 26 percent of GDP, partly because of
the escalation of oil prices in the 1970s and early 1980s. The same pattern is
evident in India and Pakistan, though structural change in these countries appears
to be soziewhat more gradual. Of the 15 ANE countries, Burma, Nepal, and
Bangladesh derive about half of their national product from agriculture, while
Thailand, Tunisia, Jordan, and Oman derive less than 20 percent - conventionally
the sign of having achieved a certain level of sustainable economic growth, thcugh
there are clearly many other factors involved. The remaining countries can be
called low-income transitional countries, in that agriculture’s share of GDP is
between 20 and 35 percent.

The contribution of the agricultural sector to employment in the ANE region
is more important than its contribution to GNP. As Table 1-5 shows, in 1980, this
sector still accounted for more than 50 percent of total employment (down from
56-95 percent in 1960) in all countries of the region except for Jordan and Tunisia
and is likely to do so at least to the end of the century. Even in Thailand, where
the share of agriculture in GDP had dropped te 17 percent by 1986, the
agricultural share of employment declined only to 76 percent, from 84 percent in
1960. Thai statistics overestimate agricultural employment because they ignore off-
farm employment of farmers and seasonal migration. Yet, even with an
adjustment for these factors, the figure remains above 60 percent.

The share of resources in total country exports is an additional indicator of
the evolving role of natural resources in the economies of ANE countries. While
high resource export slares generally reflect the large role of natural resources in
the economy in earlier stages of development, they remain important for countries
with substantial natural resources. In the 1960s natural resources (including
minerals and oil) represented close to 100 percent of exports in all ANE countries
except India and Pakistan. By 1986, with the increasing competitiveness of ANE's
. industrial and service sectors, the share dropped to between 30 and 50 percent,
except for Indonesia and Burma in Southeast Asia and Egypt and Oman in the
Near East, where it remained as high as 80-90 percent. (See Table 1-5.)

The main resource-based commodities exported from Southeast Asia are oil,
tin, copper, rice, maize, rubber, palm oil, coconut, pineapple, coffee, and sugar.
The Near East exports principally oil, phosphate rock, cotton, and hides and skins,
In South Asia, resource exports account for about one-third of total exports and
are mainly jute, hides and skins, and limited quantities of timber, rubber,
petroleum, and iron ore.

In world market terms, the significant resource exporters of the ANE region
are: Thailand, which accounts for 26 percent of the world rice trade, 16 percent of
rubber, and 12 percent of tin; Indonesia, 26 percent of rubber, 15 percent of tin, 40
percent of tropical timber (3.3 percent of all timber), and 4 percent of petroleum;
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the Philippines, 53 percent of coconut oil; Bangladesh, 73 percent of jute; Morocco,
9 percent of phosphate rock; Egypt, 7 percent of cotton; and India, 6 percent of
iron ore.

Natural resource-based activities are also proving to be major earners of
income in the industrial and service sectors. (See Table 1-5.) In seven ANE
countries — Jordan, Morocco, Oman, Bangladesh, Pakistan, the Philippines, and
Thailand - agroprocessing industries, such as pulp and paper, rubber, coconut and
palm oil, and prawns represent more than 25 percent of manufacturing income.
These industries, once established, require a steady supply of high-quality raw

materials, which must be imported if they cannot be produced within the country.

Furthermore, the energy sector in the ANE region depends heavily on
domestic resources. This sector has been growing at over 6 percent a year, and
the demand for energy, particularly electricity, is projected to continue to grow at
high rates at least through 2000. To meet the demand, most ANE countries plan
accelerated development of their indigenous fossil energy resources and
hydroelectrical potential.

The linkage of resources to industry extends beyond manufacturing and
energy. Resources are an essential component of tourism, which has become the

number-one earner of foreign exchange in Thailand and number-three in Indonesia.

Natural attractions are important to the large tourism sectors in Nepal, India, and
the South Pacific. Biologically diverse ecosystems, found principally in tropical
forests and coastal habitats, are a source of genetic material for modern agriculture
and biotechnology industries, including pharmaceuticals. In the future, numerous
other industries may emerge to take advantage of natural resource endowments.

In addition, the environment provides valuable services that support
economic growth and quality of life. Natural ecosystems clean the air, dispose of
wastes, regulate and conserve water, recycle nutrients, and control diseases. These
services can be valued in billions of dollars, although the profits societies make
from investing in their maintenance are poorly measured. An indirect indication
of their value is the heavy costs that private and public sectors are forced to bear
as these resources are depleted and their capacities for renewal are degraded -
costs of cleaning up and regulating pollution and hazardous wastes, of reforesting
and managing watersheds to maintain freshwater supplies and control siltation of
hydroelectric facilities, and of rebuilding homes, factories, and commercial centers
after natural disasters that could have been minimized or prevented by
environmental planning and protection.



D. EMERGING TRENDS

To project the role of natural resources in the economies of the ANE
countries in the 1990s, it is necessary to examine trends in demographic and
economic variables. Changes in population, employment, urbanization, and
industriaiization are known to affect resource use and environmental quality.
Other macroeconomis variables such as foreign debt, balance of payments, inflation
rates, interest rates, =nd investment levels will also be important determinants of
how resources wiil b used arnd managed.

Continuing high population growth throughout the Near East and in parts
of Scvth and Southeast Asia is certain to increase the pressure on resources. This
is particularly worrisome for low-income, slow-growth countries such as
Bangladesh, Nepal, and the Philippines. Even in Thailand, which has been
successful in controlling population growth while growing economically, the
pressure on natural resources inay actually intensify if the country fails to create
enough emplovnent to attract people out of marginal and fragile areas. Studies in
Northeast Thailard, for example, show that a 10 percent increase in population
results in a 15 percent reduction in forest area.’

The role of employment will be critical, because the labor force is growing
much taster than the general population in all ANE countries. (See Table 1-2.) In
Pakistan, the labor force is growing at 2.8 percent compared with population
growth of 2.2 percent; in Moroccy, the equivalent figures are 3.1 percent and 2.3
percent. This rapid increase in the demand for jobs will continue into the next
century, becaus? of the high number of births in the 1970s and because more

women are entering the labor force.

In agriculture, still the largest source of employment, there are three key
constraints to increasing employment:

(I} Except in a very few cases, there are no easy and ready sources for
further growth; unexploited arable land, freshwater, forests, and
fisheries are in increasingly short supply.

(2> On higher quality lands, economic and environmental constraints are
limiting continued growth in productivity; soil erosion, salinization
from lack of drainage, loss of vegetation and soil nutrients, pollution
of surface and groundwater from pesticides and fertilizers, rapid
deforestation, and loss of natural predators are having a clear
economic impact.
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(3  On more marginal lands, particularly uplands and those recently
settled, "Green Revolution” agriculture -~ which depends on high-
yielding varieties, synthetic fertilizers and pesticides, subsidized
irrigation, and plentiful supplies of fossil fuel energy — is too costly
and in many cases inappropriate.

Without secure tenure, the rural poor, who are increasingly forced onto
these marginal lands, tend to "mine" rather than efficiently exploit the land,
causing degradation of the uplands as well as of downstream irrigation systems
and farmlands. In the absence of adequate emplcyment, the likely result will be
increased encroachment of marginal lands, watersheds, and forest reserves, and
increased migration to urban areas ill-prepared to receive new job-seekers.

With the exception of Sri Lanka, urban populations are already growing at
rates between 2.3 and 7.3 percent a year. The percentage of the region’s
population living in cities and towns has gone from 18 percent in 1960 to 29
percent in 1990. As the data in Figure 1-3 su%gest, urban growth will continue to
accelerate, so that by 2020 more than half of the region’s population will live in
urban centers. In fact, Bangladesh and Nepal, two of the poorest countries in the
world, are predicted to show the most rapid rates of urban growth over the next
two decades. Increased rates of urbanization too often entail rapid, unplanned
growth in residential, commercial, and industrial activities which exacerbate
crowding, lack of safe wa.er and sanitation, and water and air pollution. These
are already serious problems in Manila, Bangkok, Jakarta, Delhi, Bombay, Cairo,
and Casablanca.

The slowing of population growth, the increased participation of women in
the labor force, the demographic transition, migration, urbanization, and
industrialization will have a profound impact on the type and intensity of
environmental problems that ANE countries will face in the next 10 to 20 years.

E.  THE IMPORTANCE OF ECONOMIC POLICIES

The trends outlined in the previous section stregfthen the argument for a
major reorientation of investment toward environmental conservation and efficient
management of the remaining natural resources.

It is unfortunate that investment is conventionally thought of as the creation
of new structures or expansion of industries. Policy changes, institutional reform,
management of demand, and conservation of resources are rarely considered
investments regardless of the rate of return that they are likely to generate. Yet
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they are investments in the sense of making an outlay today for a larger benefit
tomorrow. Where the objective is sustainable economic growth, the latter type of
investment is often less costly and more productive than the former.

The essence of sustainable economic growth is the recognition of the
fundamental interdependence between economic growth and natural resource
management. Without natural resource management — that is, efficient use and
conservation of resources - there can be no sustainable economic growth and
poverty alleviation. Efficient resource use and increased productivity, renewability,
and conservation of resources are critical factors for the continued generation of
econumic surplus in all its forms: food, materials, foreign exchange, markets for
industrial goods, and labor for the non-resource sectors.

By the same token, without economic growth and poverty alleviation, there
can be no efficient use and conservation of natural resources in the long-run.
Worsening economic conditions create a situation where investing for the long-term
seems to make liftle sense, where entrepreneurs step up the "mining" of publicly-
and privately-owned natural resources, and where the poor are forced to encroach
on forests and public lands in order to survive.

Because most environmental degradation is associated with inefficiencies and
distortions in the allocation of scarce resources, the most cost-effective and sure
way toward conservation is to reestablish the link between efficient use and
conservation, between scarcity and price and between choices and consequences.
When governments stop subsidizing excessive and wasteful use of resources, when
the users of resources are made their secure owners, when uncertainty is reduced,
and when external benefits and costs are internalized, it will become profitable for
individuals, corporations, and communities to use resources more efficiently and to
invest in their renewal and conservation. Then environmental improvement and
conservation can be self-financing, at a minimum, and might even generate
considerable economic surplus for reinvestment.

The first and foremost investment needed is t."is the reform of policy
distortions and mitigation of institutional failures in resource-using and -producing
sectors. Elimination of Indonesian pesticide subsidies, for example, is doing more
to maintain rice productivity on Java than any other investment. More trees are
saved by eliminatin§ ranching subsidies in Brazil than could possibly be planted
under any grand reforestation scheme. More area can be irrigated in South Asia
by reforming water pricing and by better management of existing irrigation
systems than by building new dams. More energy can be made available
throughout the ANE region, and less pollution generated, by forcing energy
efficiency through higher energy prices than through investments in new
hydroelectric plants or development of new sources of fossil fuels.
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Indeed, the greatest contributions to c.nservation that governments can
make are:

(1) To reform their macroeconomic and sectoral policies to create a
competitive and conducive economic environment and to generate
alternative employment opportunities;

(2)  To eliminate all subsidies that encourage wasteful and inefficient use
of resources;

(3)  To establish secure property rights over all resources, enforcement of
conitracts and other legal foundations for maintaining efficient markets;
and,

(Y  To prcvide people with secure entitlements, such as education and
employment opportunities, access to capital markets at competitive
cost, and/or access to land and other natural resour es.

In addition, governments, academia, and donor agencies need to make a
greater effort to adjust economic accounting practices to reflect true economic and
environmental costs. Because market prices are distorted or absent in many
resource-producing and resource-using sectors, their contribution to GDP is often
seriously undervalued. As a result, scarce resources are wasted, and degradation
of the environment is accelerated.

When growing resource scarcity is allowed to be reflected in higher prices,
the result can be both economic growth and better management of natura!
resources. Investments in irrigation efficiency *hrough improved drainage and
reduced water subsidies, for example, would create incentives to use less water,
thus reducing waterlogging, minimizing costly maintenance, and relieving demand
for clearing new land and building new systems. The result would be increased
productivity and growth in income that can be sustained. In the energy sector,
reduced subsidies, energy conservation, and improvements in energy efficiency are
cheap, quick, and relatively painless ways for high-growth countries to cut energy
costs, stretch supplies, save foreign exchange, and provide additional jobs. The
same measures can yield reductions in emissions of carbon monoxide,
hydrocarbons, and carbon dioxide; reduce demand for water; and by reducing
fuelwood demand, limit the pressure on remaining natural forests.

While it is unrealistic to expect economic policies to be tailored to meet all
environmental objectives, it can be expected that environmental implications should
be taken into account when these policies are being formulated and implemented.
For example, environmental costs may tip the scale against marginal policies by
raising their social costs above their social benefits; the reverse may happen with
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policies that have positive environmental effects; or provisions might be made for
cushioning the negative environmental effect of desired policies and projects.

To translate these broad policy priorities into more specific investments in
specific countries requires a number of additional steps, most of which are beyond
the scope of this strategy and, of course, must be taken by the ANE countries
themselves. The critical questions to begin with are:

(1) What is the country’s resource endowment? What resources are
available: their extent, condition, and current use?

(2)  What is the country’s level of development? That is, how heavy and
of what form is the country’s dependence on its natural resource
endowment; how dependent is the country on resources for inputs to
production or for environmental amenities?

(3)  What are the country’s policies that impinge on natural resource
management? Are there serious market failures in resource
allocation?

The answers to these questions can be used to begin to direct investments that will
strengthen the role of environment and natural resource management in economic
growth that is sustainable.

The following chapters elaborate on the conditions and trends as well as
economic significance of issues in the ANE countries and provide detailed
guidance on ways to reverse those trends through correcting economic policy
distortions, investing in human resources, improving the knowledge base, and
many others. These strategies are directed to aid donors and non-governmental
organizations as well as to governments in the region. Chapter II highlights
selected resource issues ~ deforestation and forest degradation; coastal degradation;
loss of biological diversity; soil loss and watershed degradation; inefficient
irrigation; contamination from agricultural chemicals; inefficient energy use; urban
pollution and hazardous waste; and lack of clean water and sanitation. Chapter I
discusses general opportunities for responding to environmental and resource
challenges, and Chapter IV focuses on opportunities in specific resource-producing
and resource-using sectors. Chapter V provides a set of principles and criteria for
the ANE Bureau to use in the course o developing its own natural environmental
quality and natural resource management programs.
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ENDNOTES

The analysis in this section draws heavily from T. Panayotou, "Natural
Resources and the Environment in the Economies of Asia and the Near East:
Growth, Structural Change, and Policy Reform" (Paper prepared for the
Asia/Near East Bureau, AID, Cambridge, MA, Harvard Institute for
International Development, 1989).

Most of the statistics for this section were taken from World Resources
ublished by the World Resources Institute and the World Development
published by the World Banic. See Appendix 2 for detailed statistics
on economics, population, social, and environmental and natural resource
issues, and a listing of original sources.

This typology of development, based on the criteria of per capita income
and economic structure, was developed for the ANE Bureau’s Agriculture
and Food Strategy. There are three basic groupings: low-income agriculture
economies (per capita income of less than $250 per year, with agriculture
producing more than 50 percent of income and industry less than 20

rcent); low-income transitional economies (per capita income of $251 to
5350 per year, with agriculture contributing less than 35 percent and
industry more than 25 percent); and middle-income industrializing
economies (per capita income of more than $750 per year, with agriculture
providing less than 20 percent of income and industry more than 30
percent).

Using these criteria, the ANE countries fall into the following groups:

I. Low-income Agriculture Economies
Bangladesh
Burma
Nepal

II. Low-income Transitional Economies
Egypt
India
Indonesia
Morocco
Pakistan
Philippines
Sri Lanka
Yemen
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II. Middle-income Industrializing Economies
Jordan
Oman
Thailand
Tunisia

T. Panayotou, "Natural Resource Management: Strategies for Sustainable
Asian Agriculture in the 1990s" (Paper prepared for the AID/Harvard
Institute for International Development Workshop, Washington, D.C,,
September 1988).
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CHAPTER II

NATURAL RESOURCE ISSUES IN ANE COUNTRIES



NATURAL RESOURCE ISSUES IN ANE COUNTRIES

A.  RESOURCE ISSUES

Chapter I has demonstrated the continuing importance of natural resources
and healthy ecological systems as ANE countries industrialize. This chapter
examines in more detail the use and importance of individual resources, trends in
their condition, causes of degradation, and obstacles to improvement.

Nine issues have been identified: degradation arnd destruction of forests;
misuse and pollution of coastal areas; loss of biological diversity; degradation of
watersheds and loss of topsoil; inefficient irrigation systems; contamination of land,
water, and wildlife and threats to human health from agricultural chemicals;
inefficient energy use; urban pollution and hazardous wastes; and lack of clean
water and sanitation.

These issues, though in no way unique to ANE countries, all impinge upon
economic development and are of critical importance in the region. How the ANE
countries deal with them will determine to a large extent how successful they are
at achieving continued sustainable economic growth.

1. Deforestation and Forest Degradation

The natural forests of the region contribute to economic well-being and
ecological stability in virtually all ANE countries. In addition to providing
commercial timber, the forests support biological diversity by providing habitat for
plants and wildlife that cannot survive elsewhere; conserve and protect soils and

waters; offer areas for recreation and tourism; provide raw materials “or an array
of industries; and help maintain and protect the global environment.

Forest products are important sources of foreign exchange and employment.
Thus, wood and wood products are Indonesia’s second leading source of foreign
exchange (after petroleum), accounting for more than $1 billion a year ($2 billion
in 1988)." Its plywood industries employ 600,000 people directly, 64,000 in other
wood-export industries, and 130,000 in imber harvesting. Timber and timber
products account for one-fourth of Burma’s export earnings. In the Philippines,
too, wood products are a significant export and source of employment.?

Although they are often overlooked, non-timber forest products (NTFP) and
other wild products gathered from common lands are also of great economic
importance in the ANE countries. A few of these products — rattan, for example,
and some medicinal plant extracts — are traded internationally, but most have
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large domestic markets or are traded only within the ANE region. Examples
include gums, game, essential oils, honey, rope, and medicines. In India alone, it
is estimated that economically significant NTFP are harvested from over 3,000 plant
species, that half of forest revenues are derived from NTFP, and that 70 percent
(by value) of forest product exports are NTFP. Until a recent ban on raw rattan
exports, Indonesia earned about $150 million a year from rattan and other NTFP
products and provided 90 percent of the raw rattan traded on the world market?

Throughout the region, small-scale forest industries provide up to half the
cash income for 20-30 percent of the rural labor force. In Nepal, 1.3 million
workers depend directly on forest-based activities, mostly fuelwood gathering, In
Pakistan, 270,000 people are engaged in harvesting and transporting fuelwood.
Furthermore, nature-based tourism, which depends heavily on the aesthetic value
of the forest and its wildlife, is a growing sector in many ANE countries.

Conditions and Trends. Despite their importance, the remaining natural
forests of the ANE region are being cut, burned, and degraded at alarming rates.
Over the past 30 years, more than one-third of Asia’s natural tropical forests has
been converted to other uses by expansion of agriculture, logging, road building,
shifting cultivation, livestock operations, and other activities. St. more fores: has
been left in a degraded state, and the future of the region’s once vas| forest
endowment is increasingly uncertain. The countries of Southeast Asja, which
contain some of the most valuable timber stands in the world, are of greatest
concern; many regions are already short of wood. In South Asia, population
growth, increased demand for wood products, expansion of agricultural
production, and resource mismanagement are putting growing pressure on the
remaining forests. In North Africa and the Near East, where wood has historically
been scarce, residents and their livestock make heavy demands on existing forests
for forage, cooking fuel, and water for irrigation and urban use. These forces
rarely deforest a site completely, but over time — especially when working in
combination with commercial loggers -~ they can seriously degrade a forest’s

productive potential.®

The annual rate of deforestation for the ANE region was estimated at about
0.6 percent for the first half of the 1980s, with the most rapid losses in Nepal (4.0
percent per year), Sri Lanka (3.5 percent), and Thailand (2.4 percent). Indonesia,
the ANE country with the largest area of remaining tropical forest, was losing
about 620,000 hectares per year, or 0.5 percent. (See Figure 2-1.)¢

Deforestation rates may even be accelerating. Although not strictly
comparable, 1984-87 satellite data on deforestation of closed forests (those with
more than 20 percent tree cover) in India, Burma, Philippines, and Indonesia show
rates that are higher than those reported by FAO for total deforestation. The more
current deforestation rates are: India, 4.1 percent; Burma, 2.1 percent; Philippines,
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Figure 2-1

Deforestation Rates in Selected ANE Countries
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1.5 percent; and Indonesia, 0.8 percent.’

Even these figures do not provide a comprehensive picture. Data on
changes in forest conditions and their economic significance are infrequently
gathered; often unreliable; and for internationally comparable data, limited largely
to gross estimates of national forest area and large-scale flows of commercial wood
products. They almost never include estimates of forest products that do not enter
the marketplace, much less the environmenta! values of orests or the economic
and social significance of deforestation. Nor do they cover non-forest trees and
- shrubs (such as those around farm fields, along roadways, within agrofores
- plantings), even though these are the primary sources of fuelwood, fodder, and
construction materials in many areas.

Under conditions of multiple-use management, forests can provide a number
of benefits simultaneously and perpetually. But intensive forest management and
long-term sustainability have not received major political support in most ANE
countries, even though government ownership and control of both the lands and
forests have been widespread. Rather, forests have served primarily as sources of
governmental income, and the agencies assigned to manage them have served
principally (and often ineffectively) to police the users.

Less than 15 percent of the region’s natural closed forests, (mainly in India)
are currently managed for sustained yield of forest products. In most of the
region, management is weak because forest departments lack the necessary budgets
and trained personnel; corruption is often an accepted though illegal practice; and
information on forest ecology and dynamics is scarce.’® At the same time, many of
these areas are an essential source of livelihood for indi§enous forest peoples and
adjacent farming communities, and are the last refuge of the landless and
otherwise marginalized migrants pushing at the land frontier. Deprived of
traditional rights, and excluded from legal definitions of legitimate forest use, these
diverse groups treat the forest as an "open access" resource, since they lack
incentives to take a long-term view.

Impacts and Economic Significance. The loss of fore t potential is having,
and will continue to have, severe economic consequences 0. trade, emiloyment,
and income. For example, Philippine wood product sales declined by half between
1979 and 1987 in terms of volume and value due to growing scarcity of quality
commercial timber caused by over-exploitation, encroachment into uplands by
small-scale farmers, and lack of sound forest management. If current rates of
deforestation continue, forests with commercial-grade timber will be completely
logged in 10 years in the Philippines and 30 years in Indonesia.’ Thailand, once a
major exporter of teak and other valuable timber, is already a net importer of
wood products.
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The living standards of the rural poor are directly affected. Thus,
deforestation has required women and cﬁildren in many areas to spend ever more
time gathering fuelwood over ever greater distances. Sometimes, boiled water has
become an unaffordable luxury, with the result that family meals are less
nutritious than before. Where the absence of fuelwood causes people to turn to
dried dung and crop residues for fuel, the result is diminished soil fertility and
reduced crop yields. In Nepal, for example, this diversion has been shown to
reduce grain yields by 15 percent.”

In urban areas, prices of fuelwood and derivatives can rise beyond the reach
of the poor. In India, for example, a study of wood markets in 41 urban centers
found that fuelwood prices increased 14 percent per year in real terms between
1977 and 1984. In Morocco, the price of charcoal has risen almost twice as fast as
the average cost of living."

Forest destruction and degradation also have effects that reach far beyond
the forest sector. The combined economic impacts of forest degradation on the
rest of society have yet to be quantified but are clearly significant. Thus, removal
of trees can lead to severe soil erosion on steeply sloping land, reducing the
productivity of upland areas cleared for crops. Deforested areas then often bccome
compacted and lose their ability to absorb rainwater, resulting in irregular stream
flows and floods. Where upland deforestation increases the intensity of
downstream flooding, the costs of repairing damage to roads, bridges, and other
man-made structures rise. Increased sedimentation tencs to silt up dams, harbors,
and irrigation systems, reducing their value for power production, transportation,
and agriculture. Loss of biodiversity from d:forestation may have serious long-
term implications for both agriculture and medicine. Finally, South and Southeast
Asia contribuie about 25 percent of the carbon dioxide emissions caused by
burning wood, or about 6 percent of total CO, emissions.? This adds to the
concentration of "greenhouse" gases in the atmosphere by releasing the carbon
stored in trees, increasing the likelihood of a significant warming of the earth’s
climate.

2. Coastal Degradation

The coastal zone -~ the broad interface between land and sea — comprises
not only shoreline ecosystems but also nearshore waters, small islands and atolls,
and upland watersheds that have an impact on coastal habitats and resources.
These regions contain some of the earth’s most productive ecosystems (estuaries,
coral reefs, salt marshes, mangroves, and seagrass beds) as well as significant
amounts of prime agricultural and recreational iands. They support unique,
diverse, and commercially valuable biota and play a crucial role as habitat for
migrating waterfowl. Wetlands, mangroves, and coral reefs also help to mitigate
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flooding and coastal erosion.®

Conditions and Trends. All ANE countries, except Nepal, border marine
waters and therefore, contain coastal zones. In recent years, however, the
resources of the region’s coastal zones — mangroves, coral reefs, fisheries, and
water quality — have deteriorated. The Thailand Development Research Institute,
for example, has reported a 7 percent loss of mangroves between 1980 and 1985.
In Indonesia, the country with the world’s greatest extent of mangrove habitat,
about 19 percent was lost between 1969 and 1982 And in Bangladesh, the
Sunderbans, an extensive inangrove forest which supports at least 3 percent of the
country’s labor force by providing fuelwood, timber, fish, shrimp, and other
products, is now becoming increasingly degraded as a result of rapid population
growth, excessive cutting for fuelwood, increased industrial pollution, and decline
. In freshwater inflows from upstream.”

ANE coastal zones contain about 70 percent of the world’s coral reefs, a
habitat that supports some one-third of all fish species. The o&aportunity to
manage these resources for sustained yields is being threatened. The majority of
coral reefs in the Philiﬁpines are in fair to poor condition, with two-thirds of the
sites sampled in 1982 having less than 50 percent live coral cover. As a result, six
of the more commonly collected commercial coral species have declined. Coral
mining along the southwest coast of Sri Lanka has caused serious coastal erosion
as well as a loss of fish production.'s

The stagnation and decline of fisheries continues. Measured in terms of
catch and preferred species, declines have been documented along the Nile Delta,
the Negumbo Lagoon in Sri Lanka, and the Gulf of Thailand. The Negumbo
Lagoon is an example of a highly productive estuary that has been degraded by a
combination of over-fishing, pollution, and destruction of habitat, with the result
that it is capable of providing income for only a fraction of the artisanal fishermen
that it supported 20 years ago. Discouragingly, restoration of coastal fisheries has
not been successful, even when catch has been regulated.”

Degraded coastal water quality is most apparent in estuaries, lagoons, and
coastal embayments where flushing and mixing is restricted. Although water
pollution is recognized as a mujor issue, particularly in the harbors and bays
adjacent to the major cities, data are not adequate to carefully document trends.
Coastal waters are over-fertilized with nutrients from agricultural practices,
contaminated by hurnan sewage and other organic wastes, and degraded by
industrial toxic and material wastes.”®

Should predictions of global warming prove accurate, the ensuing rise in gea

levels (perhaps by as much as 30 em by 2025) would cause even more serious
problems. Seas would inundate low-lying areas; destroy coastal mangrove forests
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and marshes; erode shorelines; exacerbate coastal flooding; increase the salinity of
rivers, bays, and aquifers; and destroy the homes of millions of people. These
consequences would be most pronounced in countries with population
concentrations in low-lying areas. In the Nile Delta, for example, a 50 ¢m rise in
sea level, combined with ongoing land subsidence, would result in the loss of
coastal land that is now the home for 16 percent of the nation’s population. In
low-lying, deltaic Bangladesh, the impacts would be even more severe.”

Impacts and Economic Significance. Coastal areas are home to an estimated
700 million people in the ANE region and have the greatest concentrations of
industry, urban development, and tourism. They are the prime targets for new
.development in the coming decades. (See Table 2-1.)

The following are among the sectors that are most dependent on coastal
resources and therefore, most likely to feel the impact of degradation in these
resources:

0 Tourism - which is already the number one earner of forei
exchange in Thailand, number five in Indonesia, and high on the list
in many other countries —~ is enhanced by, if not dependent on, high-
quality habitats, good water quality, and the protection of scenic and
cultural resources.

o Shrimp mariculture, a rapidly growing industry in nine ANE
countries, requires the construction of freshwater ponds, which are
created by draining wetlands, further reducing habitat for marine fish.
This characteristic has led to direct conflicts with other sectors
including fishing and tourism, in the Philippines, Thailand, Indonesia,
Sri Lanka, and India.

0 Marine Fisheries. While most marine fisheries in the region are fully
utilized or over-fished, half of the ANE countries have plans to
increase marine fish production, principally through a shift in catch
rather than net increase from stocks. In Indonesia and Morocco, gains
are expected through the exploitation of under-utilized stocks.

0 Nearghore and Offshore Oil and Gas Development. As proven land-

based reserves are depleted in countries such as Indonesia, Thailand,
Egypt, and Tunisia, new oil and gas exploration is focusing on ccastal
environments. Substantial reserves have already been found in the
Gulf of Thailand/Eastern Seaboard Development Region.

o Coastal Mining. Indonesia and Thailand are expanding nearshore tin
mining, with attendant pollution from processing and mine tailings.
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Table 2-1

SIGNIFICANCE OF COASTAL RESOURCES
IN SELECTED ANE COUNTRIES

DEVELOPMENT
OPPORTUNITIES

Offshore Oil and Gas

Industrial Complexes

Mining (coastal, offshore)
New/Expanded Ports

Fisheries

Mariculture

Tourism (coastal)

Intensified Agriculture (coastal)
Human Settlements

F 4+ 4+ ++
+
+
-
-

SOCIO-CULTURAL

Food

Fuel (Mangrove Wood)
Cultural Association

+
+
+
5

ECOLOGICAL
Biodiversity

Migratory Species
Unique hab

NA NA

+(B) +(@B) +(B)
+ +

+ + + NA NA
{ +F) +(F)

+

1. +: priority for future development. P: poteatial but cautious spproach to be taken.
Source: Tic "Economist™ Country Report; these reports are based on a review of the country's most
recent developmeat plan. The authors offer no comment as to whether this activity will occur.

2. +:>50% of animal protein consumed in the country is from fish or shellfish. Source: WRI ‘87, Table 9.4 |
3. +: Wideopread, a major usc (firewood and charcoal). X: localized, a minor use (firewood), 4

{4. +: Important. +(P): important for parts of the country.

*1s. (B): Birds

-: not utilized. NA: data not availsble.

Source: [UCN, 1983: Global Status of Mangrove Ecosystems. Commission on Ecology Pspers No. 3

Source: Authors’ interpretation based on country specific documeats cited in Appeadix 1.

(F): Fish
SOURCE: Uaiversity of Rhode Island, Coastal Resource Center.




Coral mining for lime production and sand is a significant but
localized problem, with implications for erosion, tourism, and
fisheries, particularly in Sri Lanka and Indonesia.

o Port expansion is planned in half of the ANE nations. These
developments will have considerable impact on natural habitats as
well as water quality and will influence tourism and other industries
that depend upon a’high-quality resource.

o Industrial development is concentrated along the coasts because a
coastal location provides access to labor and transportation and
because waste disposal into estuaries and coastal waters is easy.
However, existing and projected development is producing conflicts
with other sectors over the need to protect the coastal zones from
industrial pollution.

0 Agricultural Production. The Near East countries and Indonesia are
already planning agricultural expansion through impoundments,
increased irrigation, and the conversion of coastal wetlands, Some
coastal reserves are already affected by runoff of agricultural
chemicals.

This rich and often conflicting mix of human activities, natural resources,
and tightly linked ecological processes creates a situation where integrated, cross-
sectoral management becomes a necessity.” Coastal resources will not generate the
economic returns that are expected of them unless they are seen in all their
various aspects. For example, coral reefs can be mined for construction material
and fished intensively with measurable economic benefit. But when harvesting
overwhelms regeneration and when reefs are threatened by extensive siltation and
pollution, the economic value of the resource to local and regional economies is
reduced. Since reefs and mangroves dissipate the destructive energy of typhoons,
when these resources are degraded, their value is reduced even further.

Few environmental initiatives in the ANE region focus directly on the
special problems of coastal areas. Pollution may be prohibited, but large segments
of the population living in the coastal cities are not served by sewers, and where
sewage is collected it is rarely trcated. Fishing laws and stock assessments are not
translated into effective programs to control the rapid depletion of coastal fish
resources. Marine parks, when designated, are not provided with staff and money
to develop and implement park management plans. Tourist and recreation sites
are developed without regard to the sustained use of the beaches and fishing sites
they depend on. Upstream erosion and pollution from agriculture, forestry, mining
and industrial development continue to destroy coral reefs and lagoons, sea grass
beds, beaches, and other sensitive coastal resources.
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3. Loss of Biological Diversit

Biological diversity — often shortened to biodiversity — refers to the variety
of plant and animal species, the different genetic makeup of individuals belonging
to a species, and the range of natural habitats in which they live. This diversity of
life constitutes the basic biological capital on which human and planetary
livelihood depend. It would be difficult to find any collection of countries with
life forms and ecosystems as diverse as those in the ANE region. Between
Morocco and Fiji, wide variations in habitats — from desert to alpine to tropical
rainforests and coral reefs ~ have given rise to an extraordinary diversity of life.
Some tropical forests in Southeast Asia, for example, have as many as 570 woody
ss.'peciesz;l in one hectare, more than can be found in all of the continental United

tates.

At the same time, the economies of the region are highly dependent on
agriculture and other activities whose productivity is intimately bound to the
health of the basic biological capital. These resources provide products that are
consumed directly or marketed informally - firewood, fodder, game meat,
medicinal herbs, and many others. They provide commodities and services that
are commercially marketed, including timber, fish, skins, new crops developed
from traditional varieties and wild crop relatives, and nature tourism. And, they
perform ecosystem functions, including watershed protection, photosynthesis,
climate regulation, crop pollination, and breeding and nursery habitat for fish.

Conditions and Trends. It is likely, however, that the number of species
vulnerable to extinction in the ANE region is growing steadily, and even
accelerating in some areas because of growing human populations, declining
natural habitats, and unusually high rates of endemism (species limited to a single
area and found nowhere else in the world). Indeed, some areas of Southeast Asia
may soon have the highest rates of species extinction in the world.

Maintaining relatively unmodified natural habitat is the best option available
for conserving the diversity of flora and fauna. Yet, as Figure 2-2 shows, only 21
percent of the original wildlife habitat in South Asia (Bangladesh, India, Pakistan,
and Nepal) remains, and 38 percent in Southeast Asia (Burma, Indonesia,
Philippines and Thailand). These remaining natural habitats are increasingly
fragmented by human uses of land, and contiguous habitats of a substantial size
are disag aring even more rapidly than the overall figures indicate. Habitat loss
is probably lower in the courtries of the Near East, except in the wetland or
riparicn habitats where human activities tend to be focused.?

The list of factors causing loss of biodiversity is lengthy and varied. Among
those often cited are the clearing and burning of forests, the draining and filling of
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Figure 2-2

Remaining Wildlife Habitat
In Selected ANE Countries, 1986
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wetlands, coral reefs smothered by sedimentation and pollution, shifting
cultivation, introduction of monoculture forestry and agricultural systems, over-
harvesting of plants and animals, introduction of exotic species, the indiscriminate
use of pesticides, and illegal trade in wildlife. Underlying many of these causes
are national and international policies that encourage the depletion of biological
resources - exploitation of the raw materials base to generate foreign exchange;
resettlement of unemployed and landless populations onto marginal frontier lands;
clearing of public lands and forests by squatters who have been forced off more
productive land by lack of tenure; and so on. Whether such policies under-cut
biodiversity because it is thought there is no choice, or because the deleterious
consequences were overlooked, the insufficient value attached to biodiversity is
invariably part of the problem.?

Impacts and Economic Significance. Biological diversity is essential to
sustaining currently important economic activities and to preserving future
development opportunities for three major reasons: (a) to sustain and improve
agriculture, forestry, and fisheries; (b) to provide opportunities for medical
discoveries and industrial innovations based on natural organisms; and (c) to
preserve choices for addressing problems and opportunities in the future.?*

, Information on the economic values of biodiversity is in very short supply

in most ANE countries, as is information on the relative contributions of various
factors to the impoverishment of biodiversity. Nevertheless, the rapid rates of
growth and change in many parts of the region lend a particular urgency to the
problem. Over-exploitation of biological resources, particularly of the tropical
forests and coastal habitats, is evident in each of the ANE countries to one degree
or another, and has been accelerating since 1945.

Some ANE countries have responded to the threatened loss of habitat on
which biodiversity depends by establishing legally designated protected areas.
Areas under some protected status range from less than 1 percent of total land
area in Burma and the Near East to more than 8 percent in Sri Lanka, Thailand,
Pakistan, and Indonesia, for an overall regional average of a little more than 4
percent. (See Appendix Table 20.) These areas differ vastly in size, habitat quality,
adequacy of management, and suitability of location. Often, the designation of
protection means little in terms of actual protection from unauthorized uses.

Furthermore, most biological resources will always be outside of strictly
protected areas. Most biologists believe that the larger the contiguous habitat area
is, the greater are the probabilities that its constituent biological diversity will be
sustained. Limited research to date suggests that, at least in humid tropical
forests, the "minimum critical size" required to conserve biological diversity is at
least 100,000 contiguous hectares. As habitat area decreases, increasingly intensive

wildlife and plant management is required to maintain the habitat’s original
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4. Soil Loss znd Watershed Degradation

Arable soils and freshwater from river systems and underground aquifers
are among any country’s most precious resources. Their availability depends not
only natural conditions (which gives the monsoon belt countries rich, if seasonal,
supplies, while leaving the Near East countries water-poor), but also on the care
that countries take to preserve and enhance their watersheds.

For the most part, natural forces determine the movement of soil and water
within drainage basins, but human activities in the 1:Eper watersheds are having
an increasing impact. Approximately 40 percent of the land area in Asia is steeply
sloping (e.g., above 30 percent). Another 14 percent has slopes ranging from 8-30
percent® So long as their populations were sparse, ANE upland peoples were
able to manage the steep slopes and less fertile soils in a sustainable fashion.
Population increases and the influx of poor land-seekers from the lowlands,
however, increasingly threaten these agroecosystems. Logging, cultivation, grazing,
mining, and human settlements are resulting in loss of vegetative cover, which
corcrlibined with the natural erodability of the soils, leads to increased water runoff
and erosion.

Severely eroding watersheds lose as much as 100 tons of soil per hectare per
year, compared to a normal watershed loss of 30-60 tons. Erosion of this
mas~*.ude reduces the depth and quality of topsoil and the capacity of the soil to
absorb and hold moisture. Not onlv does this reduce the productivity of upland
lands and increase the frequency of " :ndslides, it also changes the distribution and
timing of water delivery downstream, decreasing the flow during dry seasons and
increasing it in rainy seasons, thus exacerbating droughts and floods. Downstream,
excessive sedimentation from upland erosion silts up reservoirs, harbors, and
irrigation canals; damages fisheries; and reduces water quality. In addition,
agricultural pumping and other downstream activities result in excessive use of
groundwater, which, on the one hand, can cause the water table to drop and
permit salt water to intrude and, on the other hand, can lead to waterlogging and

salinization of soils.

Conditions and Trends. Degradation of watersheds in the ANE region is
already far advanced, especially where the forests have been cleared. Erosion is
heaviest in the uplands, which are home to about 27 million people in the
Himalayan region and another 30 million in the uplands of insular Southeast
Asia? Thus, in Indonesia, 36 of the country’s 125 river basins are considered to
have critical erosion problems? At least one-third of Java’s cultivated
mountainous areas are eroding seriously, and some one million hectares have been
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rendered useless for farming.? Similar conditions are found in parts of the
Philippines, Thailand, and in many places throughout South Asia and the
Himalayas. In India, recent estimates indicate that 38 percent of rural land -
about 100 million hectares — is producing well below potential, owing to soil
erosion, overgrazing, toxic salinity levels, and waterlogging ¥

Excessive use of groundwater for agricultural irrigation has caused the water
table in the Tamil Nadu region of India to drop by 25-30 meters, requiring greater
use of energy for irrigation. Bangkok’s water table has dropped 25 meters since
1958, necessitating subsidies and increased pumping for drinking water. Saltwater
intrusion is becoming a problem in coastal areas. Ten percent of Thailand is now
underlain by saline water, and India and Pakistan have similar problems. In the
water-short Near East, groundwater is being rapidly exhausted and in many
Plac. >, polluted with agrochemicals or affected by salinization. Indeed, water
threatens o replace oil as the most precious commodity of the future in these
countries.

Impacts and Economic Significance. The social and economic costs of
watershed degradation, though problematic to calculate because it is difficult to
separate natural processes from those caused by human activities, are crucial to
local and regional economies. In the Philipﬁines, scil erosion has caused
significant loss in productivity in 8 million hectares of upland area. The World
Bank estimates the cost of replacing soil and nutrients in this area at $50/ per
hectare. In the Hill area of Nepal, overall yields of cereal fell by over 1 percent
per year between 1970 and 1980 largely due to excessive erosion of productive
soils. And, throughout the region, the cost to sodiety is growing as more and
more watersheds are being modified.

For reservoirs in particular, downstream sedimentation from upland erosion
imposes significant costs in terms of shortened investment life, high maintenance
requirements, and reduced services. In India, for example, the storage capacity of
the Niznamsager Reservoir has been reduced by 60 percent due to much-greater-
than-expected siltation, resulting in inadequate water for irrigating the 1,100 square
kilometers of rice and sugarcane for which the reservoir was built, and
considerable under-utilization of the nearby sugar factories. The expected lifespans
of India’s Tehri Dam and Pakistan’s Mangla Reservoir have been cut in half, from
a planned 100 years to 40-50 years. Examples from Southeast Asia include the
Upper Solo Watershed and Karanglates and Cacaban reservoirs in Indonesia, the
Lower Agno River watershed in the Philippines, and the Nam Pong Reservoir in
Northeast Thailand.® On the island of Java, which retains only 15 percent of its
original forest cover, the costs of soil erosion are estimated in a recent study by
the World Bank to be $350-410 million per year: $323 million from on-site losses in
productivigl and between $25-90 million from off-site damages to irrigation and
reservoirs.
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Although the cause-and-effect relationship has not been proved, upland
watershed degradation may also increase the frequency and severity of flooding
downstream, depending on the size of the watershed. For example, the incidence
of flooding along the Indus river system in Pakistan is far higher in the past 25
years than during the previous 60 years.* One researcher has estimated that it
would cost nearly $48 billion to construct earthwork reservoirs to store the sume
volume of water that India’s forests soak up and release gradually each year.

Historically, officials have paid little attention to resource problems in the
uplands, which were the least desirable for development. This is changing. Partly
because of the downstream effects noted earlier, most ANE countries are making
investments to control soil erosion and water flows associated with waiershed
degradation. By and large, however, they have not approached the problem of
watershed management in a coherent and coordinated manner. Not enough effort,
for example, has gone into improving farming practices. Furthermore, about half
the countries in the region do not have full control over some of their most
important river systems. For over three decades, India, Pakistan, Nepal, and
Bangladesh have argued over the use of the waters arising in the Himalayas.
Bangladesh is at a particular disadvantage, since it receives nearly 90 percent of its
water from rivers originating in other countries. In the Near East, none of the
rivers are the sole preserve of any one country, and conflict among states is
growing.

5. Inefficient Licati

Irrigation is a vital component of agriculture throughout the ANE region.
India and Indonesia derive 50-55 percent of their total food production from
irrigated lands. In Pakistan, the figure is 80 percent; in Egypt, nearly 100 percent.
Combined with the biological and chemical innovations associated with the Green
Revolution, irrigation has given the region a 3 percent annual increase in cereal
yields.® The critical question for the 1990s is whether this yield increase can be
sustained and increased to take up the growth deficit being left by the
approaching end to the land frontier.

Conditions and Trends. Between the mid-2960s and the early 1980s, 22
million hectares of land were brought under irrigation in Asia, bringing the
proportion of arable land under irrigation from 20 percent to about 30 percent.
South Asia contains almost half of the region’s net irrigated area, while Southeast
Asia contributes 10.7 percent and China another 38.3 percent. Trends in the Near
East are dominated by Egypt, where net irrigated area peaked in the early 1970s
and then declined somewhat* (See Figure 2-3.)
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Figure 2-3

Irrigated Cropland
As Percent of Total Cropland
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The constraints to expanding irrigation in the region are growing. The most
suitable irrigation sites have already been utilized. With the fall in international
grain prices and the increase in world grain supplies, as well as with enhanced
environmental concerns, multilateral development banks have become less willing
to finance investments in new Systems. Furthermore, expansion of irrigation
systems will involve steeply rising costs. The Asian Development Bank reports, for
example, that the cost of new irrigation investments doubled between 1978 and
1983, going from $2,500 per hectare to $5,000.¥

Nor is water being delivered as efficiently as possible. Irrigation efficiency
in Thailand is estimated at 15 percent of the potential; in the Philippines, 20-25
percent; and in Malaysia, 40 percent - compared with 60 percent in Taiwan.
Research in Pakistan found that water losses from seepage and evaporation in
watercourses ranged from 33-67 percent, with an average loss rate of 47 percent,
while losses within the farmers’ fields ranged from 20-36 percent. The study also
found that over-irrigation coexisted with under-irrigation in the same system, with
73 percent of farmers complaining of insufficient supplies while farmers close to
the water source were over-irrigating, causing salinity and drainage problems.*

In Taiwan, water has long been recognized as a socially scarce commodity.
- Taiwan practices rotational irrigation according to a strict plan, uses control gates
and measuring devices, and has an extensive network of farm ditches. Careful
management practices are encouraged through irrigation associations, with
incentives for managers of the systems and for farmers. In most ANE countries,
by contrast, there are few effective controls in the chunnels and turnouts; channels
are not well maintained; and there exist only a few farm ditches and hardly any
measuring devices. With no water rights, and no effective water user assodiations
or other mechanisms to allocate water efficiently, water scarcity does not register,
and farmers tend to think of water as free and unlimited. The resulting tendency
toward over-irrigation, combined with inadequate drainage and poor water quality
resulting from lack of maintenance and management of irrigation systems, means
that salinization and waterlogging are increasing.

These problems are far more serious than anticipated throughout Asia and
the Near East, particularly in arid and semi-arid regions, but also along the coasts
in humid dimates. In some cases, the damage is irreversible and lands have had
to be abandoned. In Pakistan, about 12 million hectares, or half the command
area of the Indus Basin canal sysiem, is waterlogged or saline or both. In India,
waterlogging has forced farmers to abandon 10 million hectares, and salinization is
currently threatening another 25 million hectares. In Northeast Thailand, 17
percent of the arable land suffers from saline soils due to poor drainage. In the
Near East, 50 percent of Iraq’s Lower Rafactain Euphrates Valley suffers from
salinity and waterlogging, while in the irrigated lands of Egypt and Iran, 30
percent and 15 percent, respectively, are affected.®
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Impacts and Economic_Significance. The consequences of waterlogging and

salinization are reduced crop yields, loss of irrigated lands, increased salt loadings
of return flows and aquifers (which also reduce the yields of farmers who use
them), and generally poor water quality, detrimental to other uses such as fish
culture and industry. Over-irrigation and poor drainage are also critical constraints
in any efforts to diversify agriculture, since most crops other than rice are sensitive
to poor drainage and continuous high moisture. Furthermore, iong periods of
humidity produces optimum conditions for the germination and spread of fungj,
diseases, and pests that threaten crop productivity, and standing water creates
conditions highly favorable to the breeding of vectors that transmit such human
diseases as schistosomiasis and malaria.

Nevertheless, irrigation policy in the ANE region has been biased in favor of
new construction rather than rehabijlitation and management of existing systems,
despite the cost advantages of the latter. (In 1978, the average cost of irrigating
one additional hectare of land in Asia by rehabilitating existing systems was
approximately $690, compared to $2,500 for new construction; both costs are much
higher today.) Furthermore, the systems are heavily subsidized. Only a fraction
of the costs of operating and maintaining Asian irrigation systems — 20 percent for
Bangladesk, 27 percent for Thailand, and 60 percent in Nepal, for example — is
covered by revenues collected from water users, even at the current low level of
maintenance.* Although irrigation authorities often assume that farmers will at
least contribute time and energy to help maintain the system, the farmers generally
expect the authorities to do it. Furthermore, where farmers do not have secure
land titles, they may be reluctant to make long-term investments in irrigation and
drainage structures and other system enhancements. Sometimes they even damage
irrigation structures intentionally, as a protest against the inability of the systems
to deliver water in times of need. With a policy bias against operation and
maintenance and no effective cost recovery, it is no wonder that so many of Asia’s
irrigation systems are in need of major repairs. All in all, about half of Asia’s
irrigation systems are said by the United Nations to require improvements, half of
them major.

6.  Contamination from Agricultural Chemical

Over the past 30 years, chemical fertilizers and pesticides have become an
integral part of agricultural and food production systems throughout the ANE
- region. Their use has been associated with substantial yield increases and the
attainment of self-sufficiency in basic grains. However, this use has often been
inefficient and unsafe, threatening human health and the environment, introducing
a new suite of management problems, and ultimately threatening the continued
stability and sustainability of the agricultural production system.
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Conditions and Trends. Demand for fertilizers and pesticides has grown
rapidly since the mid-1960s. Indeed, demand for and use of nitrogen fertilizers is
higher in the ANE region than anywhere else in the developing wo..d. India is
the major consumer by volume, while Egypt has the highest per hectare use.* (See
Figure 2-4.) Pesticide use has increased by 35 percent per annum in the ANE
region since the mid-1960s. India is by far the largest consumer in Asia, and
Egypt in the Middle East.?

Most agricultural chemicals are applied on the best-quality lands, those with
fertile soils and reliable water supplies. In Tunisia, for example, over 80 percent of
all pesticides are used on the 5 percent of arable land that is irrigated. Pesticide
use varies as well between crops. In Egypt, about 65 percent of all insecticides are
used on cotton grown on only 15 percent of the cultivated land. And vegetables,
while not grown as extensively, often receive higher quantities of pesticides on a
per hectare basis than cotton. Similarly, por hectare application rates and percent
of farmers using nitrogen fertilizer are highest on irrigated and better-quality
rainfed lands.®

The use of agricultural chemicals in the ANE region will probably continue
to grow, given dedlining availability of arable land per capita and increasing
demands for higher-value food by urban and internation markets. Most ANE
governments favor expanding their use, particularly fertilizers, and have instituted
a variety of mechanisms to help encourage this practice, including access to foreign
exchange on favorable terms, tax exemptions or reduced tax rates, soft credit, fixed
prices, and sales below cost by government-cortrolled distributors. The weak
regulatory climate existing in many ANE countries and the shortage of good
integrated management programs mean that hazardous and inappropriate use of
these chemicals, particulariy pesticides, is very common.

Impacts and Economic Significance. Financing the use of agricultural
chemicals has been a costly endeavor in most ANE countries. In Bangladesh, for
example, nearly 75 percent of the total agricultural development budget goes for
fertilizer subsidies, even though 30 percent of the country’s needs are met through
foreign aid organizations. Indonesia spent $220 million and $25 million,
respectively, on fertilizer and pesticide subsidies in 1985, though most pesticide
subsidies have since been eliminated. Similar high cost figures are available for a
number of ANE countries.

Furthermore, pesticide-dependent strategies have led to growing resistance to
pesticides, requiring ever stronger and more frequent applications (which are
invariably more costly). Pesticides frequently kill not only the target insects but
also the natural enemies of pests, leading to a resurgence of the target insect and
the need for even more applicatio:s. While a thorough documentation of
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resistance is not available for the ANE region, it has clearly become a major
management problem in every ANE country for one crop or another as well as for
vectors for human diseases.

The health impacts of pesticides and fertilizers arise either from direct
contact during application, or through ingestion of residues or. contaminated
foodstuffs and water by consumers, or indirectly from the release of chemicals into
the environment. Applicators face a particularly high risk of exposure. Reports
oonsistently describe the lack of or failure to use protective gear (overalls, gloves,
hat, mask, and boots), the use of faulty or miscalibrated equipment and the use of
pesticide "cocktaiis," or mixtures within one sdpray application. The chronic impact
of continued exposure to pesticides and the delayed health impacts are very poorly
understood. However, increased incidence of cancer as well as reproductive and
blood disorders have been noted. Chronic and acute exposure may be
comp..unded by the poor nutritional and health status of many citizens in these
countries.

Table 2-2 shows trends in occupational and accidental pesticide poisonings
for a few ANE countries, exclusive of attempted suicides. These figures represent
only a fraction of actual cases, sir .2 they record only those for which hospital
visits werz required, which is a small percentage of the total. One survey in
Thailand, for example, reported 8,268 cases of pesticide poisoning per 100,000
agricultural workers, only 169 of which were reported to hospitals. Even then,
nﬁsdiagnc:fis and lack of diagnostic tools further reduce the accuracy of poisoning
estimates.

In addition to the risk to applicators and their families, there is an
unquantified public health risk te consumers when spraying, particularly of
vegetables, is done close to harvest time and residues are left on the crop.
Fertilizer-related health impacts are also little known and/or contentious. Nitrates
themselves are relatively non-toxic; the healtn hazards they arise from
leaching or draining into the environment as well as other factors.

The environmental impact of pesticides and fertilizers is highly variable
depending on the chemical irvolved and the specific biophysical conditions.
Pesiicides can have a definite impact on non-target organisms, and much of this
has been well documented in developed countries. Less clear is the relative
importance of this impact in developing countries, the ability of affected
ecosystems to recover, and the economic costs of environmental contamination
involved. Fertilizers increase nitrate and phosphorous loads in water throughout
the region. They are implicated in algal! blooms, can trigger fish kills due to
oxygen depletion, and also may be important atmospheric pollutants, although
human and livestock waste probably account for more of these effects than do
chemical fertilizers. Given tge lack of monitoring efforts in the ANE region, actual
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Figure 2-4

Fertilizer Use On Cropland

(Kilograms per Hectare of Cropland)
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Table 2-2

1979

1980 1981 1982 1983 1984

1985

PESTICIDE POISONINGS IN SELECTED ANE COUN TRIES

|ANE NEAR EAST
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ANE SOUTH ASIA
Bangladesh
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Note: Numbers in parentheses are deaths as a result of poisoning.

Source:

Table from: Higgins, M.L., W.W. Barclay, and J.N. Pretty, 1999,

The Use and Management of Agricuitural Chemicals in the Asis and Near East
* Note: Multiple catrics for countrics (Indoncsia, Philippincs) are from different sources.
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impacts on organisms and ecological communities are difficult to ascertain,

7. Inefficient Energy Use

The continued expansion and industrialization of the economies of ANE
countries as well as rapid urbanization and population growth, have required
greatly increased energy use. Indeed, energy consumption has grown faster in the
ANE region than any place else in the world, averaging 6 percent a year between
1973 and 1986. (See Figure 2-5.) Experience has shown that each 1 percent
increase in GDP in developing countries requires a 1.3 percent increase in energy
inputs, but in several ANE countries, this ratio has been substantially exceeded.
For example, between 1980 and 1986, each 1 percent increase in GDP required an
increase in energy inputs of 2.4 percent in Bangladesh; 3.3 percent in Nepal; 1.5
percent in Egypt; 1.7 percent in Thailand; and 1.8 percent in both Jordan and
Tunisia.® Energy demand is projected to continue growing at high rates in most
ANE countries at least through 2000.

Conditions and Trends. Commercial energy supply and use in the ANE
region is dominated by fossil fuels. The largest energy-consuming end-use sector
has been industry, and transport is the largest consumer of petroleum products.
India is by far the largest €nergy consumer, accounting for 50 percent of the
region’s c;n'unary energy use in 1986. Indonesia and Egypt are the region’s second
and third largest energy consumers, respectively.

0 Oil accounted for 47 percent of primary energy supply and 57 percent
of final energy consumption in 1986, and is the primary source of
energy for all countries except Bangladesh, India, the Philippines, and
Oman. (See Figure 2-6.)

o Coal accountec for 30 percent of supply and 20 percent of

*

consumption in 1986 and is India’s major source of energy. India

produces 90 dpercent of the region’s coal, with the Philippines,
Thailand, Indonesia, and Pakistan accounting for the rest.

o Several countries (including Bangladesh, India, Indonesia, Pakistan,
Egypt, Thailand, and Oman) have greatly increased their use of
natural gas, generally through development of indigenous resources.
The largest primary consumer of natural gas in the region is
Indonesia, followed by Pakistan, India, and Egypt. Natural gas is the
major source of prim energy supply in Oman (66 percent) and
Bangladesh (56 perce:g Consumption in the region as a whole has
been growing at 16 percent a year.
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In addition, the region has a considerable number of facilities for
hydropower. Hydroelectric power supplied over 40 percent of total electricity in
1986 in the Philippines, Nepal, Sri Lanka, and Pakistan.

Outside the comnercial sector, wood fuel and other biomass fuels remain a
major source of energy. They are the only cooking fuels for the majority of rural
households and for a significant portion of the urban population. Many rural
industries that require heat -~ e.g., brick-making, fish-smoking, tea-drying, and
lime-burning — also use wood as the primary fuel. Charcoal is predominantly an
urban fuel, where it is preferred to wood for its ease of use and lack of smoke.”

ANE countries’ demand for these fuels has been growing rapidly, and the
demand for energy, especially electricity, is projected to grow at high rates in most
ANE countries at least through 2000. The fastest growth is expected in Thailand,
Egypt, Pakistan, Yemen, India, and Indonesia. Electricity demand is likely to grow
at much higher rates than overall commercial energy demand, and in most
countries will exceed 7 percent a year.*

To meet existing and projected demand, most countries plan to accelerate
the development of their indigenous fossil energy resources and their hydroelectric
-potential. In the region overall, there is likely to be a continued shift away from
oil and toward coal and natural gas. Irdia expects annual coal demand to increase
to 420 million tons by 2000, and projects an average growth of 10 percent a year
in coal production for the power sector alone over the next ten years. A number
of countries - including India, Indonesia, Pakistan, and Morocco - also plan to
add large amounts of hydro capacity.*

Impacts and Economic Significance. ANE governments face a number of
constraints that threaten their ability to provide the energy needed to fuel
. development. Several countries in the region, including Bangladesh, Egypt, India,
Pakistan, Indonesia, and the Philippines, already face severe shortages of energy,
especially of power. For example, in India power shortages have been over 10
percent of demand in the last five years. Pakistan is experiencing severe shortages
of power and natural gas, which are constraining industrial and economic growth
and requiring higher imports of oil.

In part, these shortages result from the extremely inefficient use of energy
across all sectors and all countries in the region.® Surveys in Pakistan have shown
that the same industrial output could be achieved 1sing 22 percent less energy. In
Egypt, industrial energy consumption per unit of output averages 60 percent
higher than international standards. It has been estimated that energy inefficiency
costs the Egyptian economy more than $1 billion per year through lost foreign
exchange earnings from potential petroleum exports and reduced productivity.
Throughout the region, electric power transmission and distribution losses exceed
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Figure 2-5

Energy Consumption
Growth Rates

(Percent per Year)

(1965-80, 1980-86)
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Figure 2-6

Major Producers of
Commercial Energy
(1973, 1986)
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20 percent.

Enexgzeude is also inefficient for traditional fuels. An efficdency of about 10
percent is often assumed in studies of traditional cookstoves, for example. Early
?rograms to improve stoves attempted to reduce the costs of new appliances by
ocusing op stoves that were made by the user out of un-fired clay. However
there were many difficulties in the diffusion of design information and in
maintaining the quality of fabrication. More recent programs have focused on
introducing metal and’ ceramic stoves, which use less charzoal and wood, for use
by urban and peri-urban households that buy their fuel from commercial traders.

Significantly, all but four countries in the region subsidize either fuel or
electricity prices, a policy that undoubtedly contributes to wasteful use of energy.
In Burma and Egypt, where fuel prices are heavily subsidized, energy intensity
(e.g., the tons of oil equivalent required to produce each unit of GDP) was much
higher than for other countries at similar income levels. (See Figure 2-7.)

Given the costs of subsidies as well as needed investments, ANE countries
will be hard-pressed to meet their future energy needs. Their energy development
plans will be extremely expensive, and will impinge on government financing of
health, education, and other programs. Finanang the needs of the power sector
alone will require an estimated $230 billion between 1986 and 2000, and will add
to the already severe financial strains on most governments in the region.”

Furthermore. given the intent of most governments to rely on fossil fuels
and hydropower o meet their growing demand for energy, the local, regional, and
global envirorinental impacts of energy use in ANE countries will continue to
increase. Coal, which has the greatest environmental impact, plays a particularly
important role in India. Coal mining releases fugitive dust and damages the
natural landscape. Its combustion, along with that of other fossil fuels, releases
"greenhouse” gases which contribute to global warming, and other pollutants which
affect public health, damage crops, and cause acid rain. At present, the region’s
share of global CO, emissions from fossil fuel combustion is small but increasing;
levels of SO, and particulates already exceed WHO standards in several major
cities in the region.® The growing demand for wood fuels in rural areas will
exacerbate the region’s deforestation problem. Finally, hydropower installations,
which are included in the electricity expansion plans of most ANE countries, will
inundate large areas of land, altering river-basin ecologies, and often requiring the
relocation of sizable populations.
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8.  Urban Pollution and Hazardous Waste

Hazardous wastes are a growing component of the waste management
problem in the ANE region, especially the large, rapidly industrializing countries of
Egypt, Pakistan, India, Thailand, the Philippines, and Indonesia.® These wastes,
along with older forms of pollution, are contaminating drinking water, air and
food, exposing workers to poisons, and degrading the quality of land and water at
disposal sites.

Conditions and Trends. Urban pollution in developing countries has only
recently become subject to study and analysis. Nevertheless, enough is known to
provide a general picture of this emerging problem.

(a) Air Pollution. Urban air in most ANE countries is filled with growing
amounts of organic and inorganic chemicals as well as suspended particulates
emanating from motor vehicles, industrial plants, thermal power generators, cottage
industry, and natural sources. For Asian countries on which data are available, for
example, sulfur dioxide levels rose by about 10 percent a year between 1973 and
1984. New Delhi, Calcutta, Jakarta, and Bangkok ranked 4th, 6th, 8th, and 12th,
respectively, among the 41 cities analyzed by the UN-sponsored Global
Environmental Monitoring System (GEMS) in 1980-84, for concentrations of
suspended particulate matter. (See Figure 2-8.) Emissions of heavy metals (lead,
arsenic, mercury, cadmium) are also increasing.*

To these more modern sources of air pollution must be added those that
result from under-development. Bacteria-laden dust and dirt, for example, still rise
from open trash heaps. street sweepings, and sanitation dumps in most towns and
cities. Firewood, dried dung, and agricultural wastes used for domestic cooking
and space heating also produce large amounts of pollutants.

(b) Water Pollution. Asia’s rivers and streams have long carried heavy
burdens of sewage and have nad high concentrations of coliform bacteria, which
often indicate the presence of other bacteria that are harmful to humans. Of the
rivers sampled by the GEMS program in Asia and the Pacific, for example, 20
1;:ercent had high or very high coliform bacteria content® City canals and drains

ave effectively become open sewers, receiving surface runoff as well as garbage,
effluent from septic tanks and cesspools, and other water.

Because few industrial plants have installed waste treatment facilities,
industrial and mining wastes compound the water pollution problem. Indonesia,
for example, has identified ten industrial zones where excessive amounts of
hazardous wastes are being discharged into rivers and oceans. In Surabaya,
despite a city moratorium on new wasie-producing industry, the local river was
virtually devoid of oxygen by 1980, and untreatable by standard m.ethods for
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Figure 2-8 Suspended Particulate Matter in Selected Cities, 1980-84
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producing potable water. Indonesian officials also cite the numerous, small tapioca
producers as significant contributors to river pollution.®

(c) Land Pollution. Large cities in the low-income ANE countries (e.g.,
Calcutta, Karachi, and Jakarta) generate between 500 and 600 metric tons of solid
waste per day for each million inhabitants, while cities in middle-income countries
(e.g., Cairo, Manila, and Tunis) generate as much as 850 metric tons, primarily
because of their greater industrial and commerdial activity. Indeed, collecting such
waste provides employment for thousands of scavengers throughout the region.”

Composting is often used for household and street wastes that contain large
amounts of water and vegetable matter, excreta, and other organic matter. The
higher a country’s per capita income, however, the more likely it is that urban
trash will include substantial amounts of papcr, glass, ceramics, and metals. Much
of this is recycled through a combination of scavenging and more modem
techniques, but some industrial wastes are highly toxic (perhaps 50 to 100
compounds out of the hundreds in common use are toxic to humans, plants, or
animals), flammable, or otherwise dangerous to handle or dispose of.* Rough
estimates suggest that, for every $1 billi"n in GDP, about 100 tons of hazardous
waste are generated from plants manutacturing such goods as pharmaceuticals,

. paints and dyes, chemicals, pulp and paper, and fossil-based fuels, as well as
small-scale industries such as electroplaiing shops and tanneries.® One survey in
Istanbul found that hazardous waste amounted to about 9 percent of the total
waste identified for disposal.®

While it is conventional to discuss pollution under the general headings of
air, water, and solid waste, much pollution is simply transferred, sometimes in
more concentrated form, from one medium to another. Thus, toxins from landfills
leach into groundwater; ash from incinerated industrial waste is dumped into
rivers; and air pollution falls to earth as acid deposition. Residues from
wastewater treatment plants and air pollution control devices are themselves
sources of hazardous waste because they are likely to contain heavy metals.

Impacts and Economic Significance. Overall, the Asian Development Bank
predicts a five- to ten-fold increase in regional air and water pollution over the
next 15 years because of an expected 300 percent iricrease in the number of motor
vehicles and a 150-200 percent expansion of industrial and mining activity.

Quantitative measures of the impact of hazardous chemicals and wastes are
not readily available, principally because of the lack of monitoring equipment,
trained personnel and operating budget, and the difficulty in isolating causal
factors, espedially in the case of long-term consequences. ~ Industrial workers —
poorly trained and usually without safety equipment or protective clothing — are
at the most immediate risk of illness or accident. Thus, the rate of industrial
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injuries in Thailand rose from 1,173/100,000 workers in 1974 to 4,003/100,000 in
1984, though the rate has since dropped slightly.* Furthermore, workers are at
unquantifiable but probably significant long-term risk. Additional risks accrue to
the workers’ families and others who cluster near most factories, not only from
potential accidents of the sort that happened in Bhopal, India, in 1984, but also
from long-term exposure to pollutants. The risks of chronic exposure to pollution
are not well documented. However, they are believed to range from cancer and
birth defects to mental retardation.

Urban populations in general are subject to multiple assaults from unpotable
water, toxic wastes and foul air, so that specific causes of death and disability are
hard to identify. There is no doubt, however, that pollution adds to the already
large health burden from traditional sources of illness and infection, in addition to
greatly lowering the quality of urban life.

In addition to its health effects, pollution is known to damage important
crops, including maize, cotton, and soya beans, as well as forests and coastal
ecosystems. Degraded water quality may be the most pervasive consequerce,
producing losses to fishing and tourism as well as drinking water.

Pollution control is not, however, a priority issue in most ANE countries.
Governments have been particularly slow to recognize the direct and indirect
subsidies that encourage overuse of pollution-causing substances. Prices of
electricity and gasoline, for example, are often held artificially low to promote
industrialization and tc help the urban middle class to meet expenses. Failure to
regulate, tax, or sue polluters for the damage they cause also creates an incentive
system biased against pollution prevention. In addition, government policies have
reinforced a concentration of industries generating toxic and hazardous wastes in
urban areas.

While many ANE governments now have anti-pollution laws and regulations
on the books, particularly for toxic substances, enforcement is spotty.
Envirorunental protection agencies and occupational health and safety offices lack
financial and technical resources, as well as enforcement authority, capability, and
political backing. Insofar as they exist, waste treatment facilities — landfills,
incinerators, etc. — are generally not designed to handle hazardous materials.

Older industrial facilities are particularly difficult and expensive to retrofit with
pollution-control devices. State-owned plants violate errussion standards as
regularly as do private ones, and officials tend to overlook infractions.
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9. Lack of Clean Water and Sanitation

Water is the natural resource that is central to sustainable development.
Other sections of this report have discussed its relevance to agriculture, forest and
watershed management, fisheries, an< onastal resources. For individuals, both the
quality and the quantity of water available to the household is a determining
factor in the quality of life and health. Adequate sanitation, too, contributes to
maintaining healthfui conditions. Rural inhabitants (and development experts)
continue to stress the need for assured safe water supplies and sanitation as a
principal means to alleviate poverty and improva the quality of life in developing
countries.

Conditions and Trends. As part of the UN's International Drinking Water
Supply and Sanitation Decade (1981-90), almost all of the ANE countries developed
strategies for providing services in both rural and urban areas, with a goal to
provide universal coverage. This has not occurred, and without access to clean
water, the expected benefits in improved health, time-savings, increased economic
productivity, and income have not been realized.®

At the time of the most recent assessment, 1985, less than 50 percent of
ANE citizens had access to clean water and less than 17 percent to adequate
sanitation, In rural areas the percentages were lower, 44 percent and 12 percent.
In Bangladesh, India, Nepal, and Pakistan, fewer than 6 percent of rural residents
have access to proper sanitation. (See Figure 2-9.) Population growth means that
the absolute numbers of those without safe drinking water and, especially,
sanitation will contirue to grow. Furthermore, there may not be enough water to
meet other domesti~ needs — for bathing, cleaning, home gardens, and domestic
livestock.

WHO clean-water standards require that 98 percent of water samples from
any one area be completely free of coliform bacteria. But untreated sewage,
whether disposed of directly into watercourses, through seepage from latrines, or
through flooding, makes this standard virtually impossible to meet. Thus, by
WHO standards, more than two-thirds of India’s freshwater resources are polluted.
Of the country’s 3,119 towns and cities, only 217 have even partial sewage
treatment facilities. The Jumna River, typical of many in India, picks up an
estimated 50 million gallons of untreated sewage every day as it passes by New
Delhi. Before entering the city, the river water contains 7,500 coliform bacteria per
100 milliliters; below the city, the bacteria count rises to 24 million per 100
milliliters.® In general, the poorer the country, the more likely that its drinking
water will be contaminated.
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Impacts and Economic Significance. The importance of water, for women in
particular, cannot be overstated. Water is a basic necessity in the performance of
most of their domestic chores - cooking, washing clothes, house-cleaning, child
care, and care of livestock — and in the maintenance of family health and hygiene.
Furthermore, in rural areas it is generally the women'’s responsibility to assure the
family water supply, and they must often travel long distances, carrying heavy
jugs, to find the water they need. An improved water supply can have a
remarkable impact on the ability to cook and feed the family, maintain healthy
children, and expand productive activities.

Contaminated water and poor sanitation make possible extremely high rates
of diarrhea, worm infestation, and other water-borne diseases. Indeed, WHO
estimates that three-quarters of all illness and 80 percent of child deaths in the
developing world are associated, one way or another, with unsafe excreta disposal,
poor hygiene, and water supplies that are inadequate either in quantity or quality.
Decreased health and well-being, in turn, have negative repercussions on
productivity, and thus on the prospects for development.

When assessing the environmental implications of providing water and
sanitation facilities, consideration must also be given to the long-term protection of
water supplies. Overuse of water resources, both surface and groundwater, can
jeopardize future water supplies not only through over-extraction, but also through
degradation from industrial and agricultural chemicals. Water shortages are
already predicted to be crucial problems for many ANE cities in the future.

B. GENERAL CONSTRAINTS ON EFFECTIVE NATURAL RESOURCES
MANAGEMENT

Our analysis of resource issues and trends has identified five general
constraints on effective natural resources management in the ANE region: market
failures; poiicy distortions; institutional inadequacies; inadequate information and
analysis; and lack of popular participation. They underlie virtually every
worsening environmental trend we have reviewed. They are also problems about
which something can be done. Indeed, in the next two chapters we identify
twenty specific opportunities for addressing them.
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1 Market Failures

Identifying and correcting market failures that result in the over-exploitation
of resources and in the undervaluing of environmental impacts, goods, and
services is imperative for ensuring the sustainability of the resource base, upon
which economic growth in the ANE region so greatly depends. Economic
liberalization and increased private sector participation can be the basis for more
efficient and sustainable resource Mmanagement, provided that market prices and
signals take into account the value of environmental goods and services, and the
costs of their degradation. Ownership rights are the key to developing more
efficient markets.

As it stands, however, markets do not fully reflect the value of forests,
watersheds, coastal systems, the products they produce, and the biological diversity
they comprise. Neither do they reflect the very real and substantial economic
costs of environmental degradation, whether in the form of deforestation, topsoil
loss, pollution, or loss of species and habitats. Until these externalities are
accounted for, the market will not be able to realize its potential as the central
mechanism for promoting sustainable use and conservation of the resource base.

Furthermore, no matter how perfect they are, markets cannot completely
ensure that resources are used and protected wisely. Some environmental goods
and services, such as clean air, are truly public goods, the benefits of which cannot
be captured and marketed by any one economic actor. Others, such as the
potential future value of species as yet undiscovered, are extremely hard to assign
economic values to. In addition, markets do not adequately address equity
concerns. In these and other cases, policy interventions in the form of incentives,
regulations, and fiscal measures are needed. The challenge is to differentiate
between market failures, and inherent limitations on the market requiring policy
intervention.

2 Policy Distorti

ANE government policies are aimed at meeting social and economic goals
for development and therefore seek to increase production of agriculture, forestry,
fisheries, and energy. Many of these policies, which include public subsidies, tax
credits, concessionary leases, and price controls, have implications that lead to
unsustainable use of natural resources. On the whole, they tend to favor
environmentally unsound pra.tices while, at the same time, they discriminate
against the poor and waste budgetary resources. Some policies actually promote
inefficient use of natural resources, so that the production of crops, timber, or fish
does not even meet short-term goals. The benefits that do accrue, mostly go to a
few wealthy individuals and firms.
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Policy distortions such as these are caused by faulty assumptions, lack of
understanding of individual responses to incentives, and a lack of accountability.
Agricultural subsidies lower the cost of pesticides and chemical fertilizers, leading
to overuse which can degrade the environment as well as cost farmers money.
Subsidized irrigation leads to the waste of water. Low fees on timber concessions
lead to rapid exploitation of forests and a disincentive for sustainably managing
forest reserves.

Once the effects of these policies are observed, they can be changed, and
because many of the distortions are costing governments money, there is a strong
incentive for policy reform. Lacking is the timely policy research that will more
clearly indicate winners and losers, how policies actually work, and how they can
be changed. Also lacking is the institutional support for bringing policy research
to bear on these problems, and the political will to make reform a major political
issue.

3.  Institutional Inadequacies

. Human beings act and interact through institutions — governments and their

agencies, businesses, schools, cooperatives, religious institutions, non-governmental
organizations, and many others. Strategies and policies to promote sustainable
development in the ANE region must therefore address the strengths, weaknesses,
and potential of the institutions that manage the resource base or otherwise affect
it. Indeed, policies must be shaped around the present and potential capacities of
available institutions. Otherwise, they are wish-lists, not policies.

The three basic components of the institutional fabric are the laws and
regulations that mandate, proscribe, and otherwise direct institutional and
_ individual behavior; the public and private sector organizations within which
human activities affecting the environment are planned and carried out; and the
human capacities and skills found within those organizations. Weaknesses in all
three areas are widespread throughout the region. Much of the next chapter
discusses opportunities for addressing those weaknesses.

4  Inadequate Informati 1 Analvsi

The nine sections on resource trends and issues clearly indicate that
resources are rapidly being used and destroyed and degraded in most ANE
countries. But much of the data is incomplete, imprecise, and out of date. The
lack of information and analysis is a major obstacle to using resources in a
sustainable manner.
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Four problems are evident: First, current data collection and monitoring are
not attuned to the needs of policy makers nor to the needs of resource manazers
who are intent on managing resources in a more sustainable manner. Both the
data collected and the analyses fail to pinpoint the problems and policy options
that are open to influence.  The national income accounts and other important
national indicators fail to adequately reflect resource depletion and degradation.
As a result, policy makers are not aware of just how important natural resources
and environmental quality are to the economic growth of their countries.

Second, resource and environmental quality monitoring does not meet the
growing need for data on the extent, condition, use, and value of the resource.
Data on production and harvests are abundant; not so data that farmers and other
resource managers need - e.g., precipitation, groundwatar availability, soil
condition, wildlife abundance, and agroecosystem dynamics — to sustain yields
over time.

Third, information is not sufficient to measure performance. Information is
needed to help the public hold its government and other major institutions
accountable for their actions. What are they doing to achieve agreed-upon goals,
what is it costing, and what are the results? This is dlearly a problem for all
countries and governments, not just the ANE countries,

Fourth, information that is collected — and some of these countries are
making use of the latest technology for monitoring land use, agricultural
production, and rates of deforestation ~ is not disseminated widely and therefore
not used. Data are tightly held by those who collect it and usually released cnly
when it suits the needs and purposes of the government. Even then, much
information is not made available between ministries, which must coordinate their
activities if resources are to be managed effectively. Barriers to access reduce the
availability of statistics and research ndings to the public and the many users that
need information. "hreats to national security, industrial secrets, and cultural
sensitivities are overused as excuses to control and limit access. Bureaucratic red
tape and fear of facing the facts also plays a role.

Controiling the collection and dissemination of information is a powerful
way to infl'lence how resources are used, and it is imperative that information
policies and practices be reaviented to better address long-term management needs.

5. *  Lack of Popular Participation
Ultimately, the fate of the region’s resource base — and hence, the prospects

for economic development - will be determined by the billions of everyday actions
taken by individuals. The needs and interests of the majority in most ANE
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countries are not, however, adequately represented in policy making and resource
allocation processes. In addition, local communities have not been allowed the
opportunity — nor provided the tools and the incentives — to fully participate in
the management of local resources. The frequent result is that development
policies, because they are formulated without widespread participation, fail to
mobilize the support of local communities in implementation. Until individuals
and communities are represented fairly in the policy process, they are likely to go
their own way, which — particularly for the majority who live in poverty — will
generally dictate rapid and unsustainable depletion of the resource base.

Increasing popular participation needs to be done on a number of fronts.
Local and national political systems need to evolve toward a greater breadth and
depth of representation; Legal systems need to become more accessible, efficient,
independent, and rssponsive: Local communities need to obtain the authority and
capacity to take a greater role in managing their resources; Non-governmental
organizations need to be given the political space and the capacity to put forward
under-represented interests and concerns; and goverument bureaucracies need to
become more open, flexible, and responsive, particularly with regard to data and
information. These kinds of changes are essential fo~ the wise, sustainable, and
equitable stewardship of the “egion’s resource base.
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RESPONDING TC THE CHALLENGE:
POLICIES, INSTITUTIONS, AND PERSPECTIVES

In this chapter and the next, we have identified 20 specific opportunities for
working toward sustainable developmer:* in the ANE region. The seven
opportunities in this chapter deal with changing the basic framework so im rtant
in determining the use, value, and condition of resources. This involves re orming
policies and strengthening the institutions that nust manage resources effectively.
The opportunities here also address the need for greater public awareness and
participation and the use of more, and more pertinient, information in decision
making and management. Chapter IV deals with specific resource issues.

Opportunities were chosen based on the urgency and importance of the
problem, the availability of models and approaches that have proven successful

recommended need be undertaken in every country or at the same time, most of
these actions are hecessary if substantive and long-term change is to occur. It is
not intended, however, that AID will undertake programs or projects in all ANE
countries in response to each of these opportunities. Indeed, the rinciples and
criteria by which AID) can make choices and set priorities are spelled out in
Chapter V.

Opportunity 1: i ironmental Considerations into Economic
PP Incorporating Env

There is increasing recognition that many policy-induced distortions in the
functioning of market processes are both contributing to environmental degradation
and hampering economic progress. The severe environmental problems discussed
in the previous chapter are the cumulative result of millions of small agricultural
and industrial decisions and operations, as well as of large capital projects.
Careful planning and regulation can mitigate the negative effects of large projects,
but they have little impact on the decisions and actions of the small farmer,
pastoralist, or manufacturer. What is needed, therefore, are policy reforms that
alter the structure of incentives that economic actors, large and small, respond to.
Appropriate incentives are those that support economic growth and at the same
time, help to preserve the productivity of the natural resource base.

Economic policy reforms include a range of measures, from the broad
macroeconomic to sub-sectoral levels. Macroeconomic policies cover exchange
rates, management of external debt, trade policies, measures that alter relative
prices between sectors of the economy, and other measures that have multisectoral
effects across the whole economy. Incentive-manipulating sectoral policies include
measures that change the structure of incentives in a particular sector such as



forestry or agriculture; input subsidies (e.g., for water, fertilizer, credit), taxation
(e.g., of timber production), and output price controls. Some policy interventions
are directed at specific subsectors, such as livestock, although their indirect efferts
are often sector-wide.

Economic policy reforms are being carried out by a number of ANE
overnments to rationalize their economies and allow more freedom and incentive
or private economic activity. Although these reforms are rarely carried out solely

for environmental reasons, policy makers are beginning to understand the mutually
beneficial relationship between economic development and environmental
sustainability, and the role that economic policy reforms can play in both.

In the Philippines, for example, subsidies on irrigation services have been
reduced, and a policy of variable irrigation fees based on water-volume use has
been-adopted. Rules and grocedures for collection of irrigation fees have been
strengthened, and responsibilities for operation and maintenance of some irrigation
systems have been turr.ed over to irrigators’ associations. Pricing and tariff
reforms are also taking place within the urban energy sector, with the objective of
increasing energy efficiency and mobilizing resources.!

In both Tunisia and Morocco, land policy is being restructured (through
both land consolidation and provision of greater tenurial security) to provide better
incentives for sustainable investments in land productivity. Measures include the
transfer ¢ { collective lands to private individuals, provision for long-term leasing of
putlic lands to private enterprise, land consolidation measures and incentives, and
accelerated land titling. Pakistan is gradually eliminating subsidies on fertilizers,
pesticides, and energy, and is increasing water charges and other irrigation levies.
Indonesia has reduced pesticide and energy subsidies ard is considering a
restructuring of its timber concession system. Both Thailand and Nepal are
instituting systems for providing secure tenurial rights on legally designated
"forest" lands. In NgFal, recent legal and policy changes mandate a return of
many forest areas to legally constituted forest user groups. In Thailand, inheritable
but non-alienable "right to farm" certificates are being issued for some lands
classified as forest, but suitable for long-term agricultural use. .

The most promising opportunities for promoting economic policy reforms for
sustainable development in the 1990s lie in three complementary directions. First,
the already considerable fund of general knowledge on the topic needs to be
deepened and adapted to the conditions and needs of specific ANE countries.

This requires policy research and assessment, and development of in-country
capacities to carry it out. Second, the process of policy dialogue within and
among countries and between governments and donors needs to be further
stimulated and channeled toward the implementation of reforms. Finally, a wide
range of complementary measures needs to be explored. "Getting the incentives
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right” is a necessary but not sufficient condition for bringing about sustainable
economic growth; in the absence of perfect markets and information, and in the
dynamic conditions of ANE economies and societies, carefully crafted and flexible
institutional, legal, and technological interventions are also necessary.?

a Policy R h and_Analvsi

Research to document the links between specific public policies a~d their
environmental effects is a prerequisite for effective policy reforni. In particular,
inquiry needs to focus on the effects of pricing policies, taxation and subsidies, and
tenurial arrangements in forestry, fisheries, irrigation, pesticides, and other
agricultural inputs.

Recent studies have examined the linkages between a variety of policy
measures and deforestation in Indonesia and the Philippines,’ and have analyzed
the environmental cffects of irrigation and pesticide pricing and subsidy policies in
Indonesia, Egypt, and Pakistan.* In Thailand AID-supported research has taken a
similar approach across a number of sectors,® and another project has documented
the economic and environmental effects of land tenure policies.® At the World
Bank, a recent study examined the environmental impacts of structural adjustment
policies, with a good deal of focus on countries of the ANE region.”

More research is needed that responds to specific conditions in the ANE
region. Policy research should focus on the sectors and countries where: (a) a
serious environmental problem threatens; (b) prima facie links between economic
policies and the environment can be seen; and (¢) the government is showing some
interest in both environmental protection and economic policy reform. Water
policies are important throughout the region, but particularly so in the Near East.
Policies affecting forests are key in Southeast Asia. Agricultural policies are
important virtually everywhere. Very little work has been done on the relation of
energy subsidies, to air pollution, on’the one hand, and to fuelwood consumption
and deforestation on the other.

In addition to focusing on specific linkages, research needs to focus on
developing the basis for including natural resources "capital stock” and
environmental services in the calculation of national income accounts. Because
natural resources are not treated as productive assets and depreciated over time,
their depletion is treated as current net income, without an offsetting calculation of
the depletion in the nation’s basic environmental capital. The result is an illusory
gain in current income, bought at the cost of permanent losses in national wealth.
If this situation is to be corrected in the ANE region, governments will have to
adopt some type of natural resources accounting, which assigns values to resources
and environmental services and integrates them into the overall national balance
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sheet. While this whole field of inquiry and policy reform is just taking shape, it
represents an important opportunity for addressing determinants of unsustainable
natural resource utilization at their very roots.

Building a cadre of in-country experts who can carry out research on the
environmental and other effects of economic pclicies, and use the results to
promote policy reform, is probably the most promising route to implementing
reforms. Research capabilities need to be strengthened in, and research carried out
by a variety of institutions. Chief among these are planning and finance agencies
and ministries, economic policy research institutes, university economics faculties,
environmental study centers, and research-oriented NGOs. In some countries,
possivilities exist for the establishment of joint e-onomics-environmental study
instit ites.

b.  Promoting Policy Dial

Economic planners, sectoral and environmental officials, academics, non-
governmental environmental groups, donors, and representatives of private
industry and banking all need to ge involved in policy dialogue on the
environmental and other dimensions of economic policy reform. The appropriate
forum will vary from country to country. In some places, existing planning bodies
may provide a vehicle, if participation in their deliberations can be broadened. In
other cases, it may be appropriate to hold special workshops, and possibly
establish a national commission to further develop the institutional mechanism. A
sector-specific approach may be appropriate in some cases (e.g., focusing on policy
reforms in the forestry sector). In all cases, however, the efficacy of policy
dialogue will likely depend on the specificity of the problems and reforms
discussed, and the quality of available data and policy analyses.

Beyond the internal policy dialogue, it is also important that ANE countries
develop a dialogue on a "South-South" basis. The economies of each of the three
broad subregions of ANE —~ the Near East, South Asia, and Southeast Asia — are
increasingly interrelated, and many policy reforms (e.g., constriction of timber
exports) could have regional repe: -ussions. Since economic policy dialogue already
takes place at forums such as ASEAN, there are opportunities to begin focusing on
the environmental dimensions and their implications for regional economic
relationships.

Develorment donors can play an important role at both national and
international levels as catalysts for dialogue on economic policy reform. Standing
outside the formal hierarchies and processes of government and society, donor-
initiated dialogue can provide a "neutral ground,” where a wide range of actors
can more easily be brought together. In addition, the promise of doror assistance
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can provide an incentive for governments to take action sooner rather than later.

. Compl tary M to Reinf the Envi tal
Sustainability of E ic Policy Ref
The policy reform process opens a range of opportunities for complementary
steps by governments, MDBs, donors, the private sector, local communities, NGOs,
and research institutions. For example, policy reforms may raise prices and thus
create hardships for the poor -~ or for specific subgroups of the poor — and steps
must be taken to mitigate their suffering. Furthermore, more positive measures are
needed to facilitate attainment of environmental goals. Thus, in connection with
forest policy reform in both Nepal and Thailand, appropriate production systems
for forests and crops need to be tested and implemented, inputs and credit need to
be provided, and systems for the processing and marketing of outputs need to be
established to allow farmers to act on the new incentive structures. New
institutional vehicles for local cooperation and participation, and for community-
overnment linkage, need to be developed. Policy-driven incentives alone will not
ill these needs.
Subsidy reductions in countries such as Indonesia and Pakistan also present
a number of opportunities for complementary measures. Reduction of pesticide
subsidies raises pesticide prices, thus making biologically based "integrated pest
management” more attractive. Development of these new systems, however,
requires a good deal of research, pilot testing and extension, as well as the
institutional skills and capacities to do so. The key is in the term complementary,
the linking of measures widely recognized as supportive of environmental
sustainability to broader economic policy reforms.

dmmnmmmmmmmmmm

Adjustment lending by multilateral financial institutions to support policy
reforms has expanded rapidly since the early 1980s, and now constitutes nearly 25
percent of the World Bank’s portfolio.” Rooted in the need to respond to the
international economic shocks of the 1970s and early 1980s and the resultant
balance-of-payments crises, this kind of lending has come to focus increasingly on
policy and institutional reforms necessary for long-term economic growth and
resilience. It has several advantages. First, adjustment loans present lenders with
a powerful "carrot" to offer in policy dialogue. Seccnd, they provide borrowing
countries with the funds to offset short-term dislocations and inequities that might
otherwise slow or prevent policy reforms. Finally, the loan agreements speed the
reform process by setting relatively short timetables for specific reforms.
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The opportunity for governments and donors lies in integrating
environmental concerns into the relatively rapid pace of policy reforms that
adjustment lending is bringing about. Adjustment lending policy packages provide
a framework for both borrowers and lenders to discuss the likely consequences of
each policy change for the long-term sustainability of the natural resource base.
Well-designed and carefully implemented structural adjustment programs can
protect the environmental basis for economic growth, through their effect on the
mix and quantity of resources to be used in an economy and on the rules and
procedures by which resources are allocated. Conversely, adjustments that impact
adversely onthe recource base can diminish the prospects for healthy economic
development.

The burden of ensuring that adjustment lending is beneficial environmentally
as well as economically lies in large part on the World Bank and other lenders.
There are three basic steps that these lenders should take to ensure that
environmental considerations are fully integrated into the design and
implementation of loan agreements.

(a) They should initiate a systematic program cf research to analyze the
environmental effects of past and on;:ois2 adjustment loans. The
World Bank has already begun this proc:: 7, but it should commit
more funding for research and conduct ii-country research that draws
on a wide range of donor, governmental, academic, and NGO
expertise.

(b)  The lenders should clearly incorporate environmental objectives and
criteria into policy dialogues and loan negotiations. The recent
Pakistan Energy Sector II loan, for example, requires an environmental
action plan with guidelines ox :ir pollution emissions and assessments
of environmental implicatiors of energy projects.® This, however,
has been done only for a smail winority of loans made.

(¢)  The lenders should build provisions and funds into loan agreements
for ongoing monitoring of environmental consequences and devise
procedures for "mid-course corrections” when environmental effects
are unexpectedly negative.

Opportunity 2: Strengthening Environmental Policies™

The increasing w.gency of environmental threats has spurred the creation of
a new generation of expi'citly environmental policies, laws, and institutions
throughout the ANE region. Since the early 1970s, countries as diverse as Tunisia,
Pakistan, Sri Lanka, Papua New Guinea, and Egypt have passed basic national
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environmental laws, and have developed supra-sectoral institutions charged with
various aspects of environmental policy. Further development and strengthening
of these policies, legislative frameworks, and institutions is a priority throughout
the region, presenting mary opportunities for governments, donors and NGOs to
act.

a.  Elaborating Environmental Law

A basic legal framework is a nhecessary prerequisite for development of
viable environmental institutions. Law by itself does rot guarantee that
environmental policies will be carried out, but it serves powerful symbolic and
practical purposes. Some ANE countries (Bangladesh, Burma, Yemen, Morocro
many Pacific Island nations) have yet to develop a basic framework for
environmental law and policy. The opportunity in those countries is for
sympathetic government officials, donors, and NGOs to encourage the
establishment of such a framework and to provide the impetus, resources, and
expertise to do so.

Many ANE countries (e.g., Tunisia, Pakistan Nepal) have passed "Basic

- Environmental Laws" in the past decade, but are still in the process of elaborating
and refining them, so that broad legal principles may be translated into specific
criteria and standards, and workable enforcement mechanisms. Other countries
(Indonesia, Thailand, India, the Philippines) have developed fairly elaborate
operational legal and institutional systems, yet are faced with the shortages of
funding, technical capacities, implementational authority, and enforcement muscle
that frustrate environmental policy throughout the world. The range of
opportunities for action and support by governments, donors, and others in these
countries is considerable.

Three broad areas for environmental law development can be identified.
First, there is a need for the drafting and promulgation of enabling provincial,
environmental impact assessment and other types of subsidiary regulations. This,
in tum, calls for the development of technical standards and criteria upon which to
base such regulations. Second, existing sectoral laws with environmental impact
(e.g., forestry, land use) need io be scrutinized for deficiencies and gaps and
harronized with the newer body of environmental law. Third, attention must be
paid to developmant of meaningful enforcement provisions, including penalties,
provision for public input, and the allocation of unambiguous authority for their
enforcement.
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b.  Estabiishing Effective Envi tal Agenci | Council

Most Basic Environmental Laws in the ANE region mandate creation of
some form of environmental agency or council. While most are still relatively
weak and hzve not yet developed effective relationships with sectoral agencies and
economic policy making bodies, the development of these institutions represents a
potentially important step.

Environmental agencies take many forms. In Pakistan, the 1983
Environmental Protection Ordinance mandated the creation of a National
Environment Council to provide high-level leadership, and an Environmental
Protection Agency, charged with elaborating standards and enforcing regulations.
In Pakistan’s federa! system, provincial EPAs in the four Provinces are to be the
actual implementors, and they are already operational in Punjab and Sind. While
the system is still far from effective, it is developing, and represents a promising
opportunity for improving national and provincial envirorunental policy capacities.

Indonesia has had a state ministry dealing with environmental matters since
the late 1970s and a Basic Environmental Law since 1982. The miristry has played
a leading role in mobilizing a public and policy consensus for increased attention
to environmental threats, and for greater inclusion of NGOs in the formulation of
responses. It is also participating in the development of criteria and procedures
for environmental impact assessment, under Indonesia’s 1986 Government
Regulation on Environmental Impacts. The ministry is handicapped, however, by
its lack of authority to influence the programs of sectoral ministries and by its
minimal budget and presence outside of the national capital. Increasing the
ministry’s authority and technical capacities is a major opportunity for Indonesia,
and for donors concerned with the country’s formidable environmental challenges.

Egypt has also established a set of institutions for environmental affairs,
building on its strong capabilities in science and technology. The Egyptian
Environmental Affairs Agency (EEAA) was created in 1982, with a mandate to
define priorities, prepare national environmental plans, propose appropriate legal
instruments, sponsor public information and awareness activities, and monitor
implementation by sectoral government agencies. Although EEAA has made a
good start in many of these areas, it is constrained by its lack of regulatory and
law enforcement powers; it is merely a planning and coordinzting body. These
constraints are partially overcome by the prominent role taken by the National
Academy of Sdentific Research and Technology (ASRT), whose various research
councils and other organs help in the formulation of government environmental
policy. ASRT carries out environmental research in the areas of air pollution,
environmental health, natural resources mapping, and environmental education.



While the models chosen by particular couniries have varied, they generally
share two basic problems. First, they must reconcile pre-existing sectoral authority
over natural resources and the environment with a new set of legal and
organizational arrangements that blur the boundaries of those sectors in a new
“environmental" paradigm. Second, they must carry out their functions without
strong regulatory authority or a "line" structure and presence in the field, and
within severe budget limitations. The frequent result is an institutional lack of
authority to compel sectoral environmental policies and coordination to change,
combined with a lack of capacity to indépendently carry out line functions.

The opportunities for strengthening environmental agencies in the region
vary, but some combination of the following five elements are applicable to the
needs of most countries:

(@)  Strengthening technical capabilities and facilities for scientific and
policy research;

(b)  Developing sub-national institutional capacity, and linkages to
academic industry, and NGO institutions;

()  Integrating environmental analyses into the process of economic policy
making through regularized consultative mechanisms;

(d) Developing greater agency authority vis-a-vis sectoral ministries such
as Forestry, Industry, and Agriculture;

(e)  Enlarging agency capacities and activities in the field of public
awareness and education.

[ ¢

By and large, ANE countries have not developed the basic information
needed to assess changes in environmental quality and the growing threats to
human welfare. Considerable amounts of data are collected, stored, and n}wocessed,
but they are rarely analyzed to support and guide policy. Also, when infornation
about environmental problems and the causes of degradation is developed, it is not
made available to the public.

Monitoring. Building a cost-effective environmental monitoring system to
support policy making requires that environmental councils work cooperatively
with major government agendies, the private sector, and government statistical
offices. They should develop an environmental monitoring plan for the country
and regions and coordinate the administrative structure needed to gather timely
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and useful data. Provincial and municipal governments, NGOs, and industry

should be brought in to help decide on a minimum, core set of statistics to be
collected on a routine basis. Coverage should include statistics on the extent,

condition, use and value of rescurces and cover land, water, living, and non-

renewable resources.

Assessment. There are many different types of assessments that need to be
carried out in support of policy. At the local level, rapid rural appraisals can be
used to indicate the need for land and whater conservation. Statistics gathered at
the loca! level can be aggregated at the regional and watershed level to assess
environmental sustainability and can be used in regional and sector planning, At
the national level, assessments should be carried out on a periodic basis and be
used to evaluate progress in achieving environmental and economic goals as well
as assessing the state of the environment. Opportunities for improving the quality
of assessments should be based whenever possible on existing activities. For
example, each of Indonesia’s 27 provinces already produces an annual statistical
report on population and environment, which is sent to Jakarta for review. The
provincial governments could be encouraged to expand coverage to include all
natural resources and to begin to analyze the trends.

Reporting. Getting information on the quality of the environment into the
hands of the public is essential. Assessments are too often prepared with an aim
to securing donor project funding. Reports on the state of the environment or
similar assessments should be prepared in-country, by national experts from
government and non-government universities and organizations, with review and
critique by the public, NGOs, government, industry, and others. And, these
reports should be updated on a periodic basis, preferably every one or two years.

With the support of donors and international NGOs, a few of the ANE
countries during the 1980s prepared Enviro umental Profiles, National Conservation
Strategies, and other natural resource assessments. Profiles in Thailand, Indonesia,
and Pakistan™ have helped policy makers to get a better understanding of the
condition of the environment, to link environmental conditions to the health and
social welfare of the population, and to identify problems that need to be
addressed by government and the private sector. National Conservation Strategies
in Nepal, Pakistan, and Sri Lanka™ have provided an excellent opportunity for
bringing together government, business, NGOs, academics, and, most importantly,
representatives from grassroots voluntary organizations to discuss and debate
development goals and targets for their countries. When supported by government
and based on consensus, these strategies have had a direct impact on legislation,
government policy, and public awareness and support for environmental goals.



Other countries and regional organizations should examine the experience of
these countries and then develop their own. The role of donors should be to
strengthen the indigenous institutions that conduct the assessments and publish the
reports, be they NGOs as in India, or academic institutions as in Thailand, or
government-related agencies as in Indonesia.

The Environmental Impact Assessment (EIA) is the point at which
environmental concerns ere incorporated into the planning, design, and
management of specific projects. Development of effective EIA capacities and
procedures is therefore, a "make or break" element in the establishment of
environmental policies and institutions.

The basic purpose of an EIA is to develop more informed decision making
and to increase public participation. This is carried out by: (a) evaluating the
impacts of a proposed project — and alternatives — on the natural resource base
and environmental values in the vicinity or region; and then (b) utilizing this
information, if necessary, to modify the project plan (including detailed design, and
proposed methods of construction ‘and operation). The goals are to avoid
unnecessary adverse environmental impacts, to minimize adverse impacts that
cannot be avoided, and to offset unavoidable losses through positive enhancement
measures. A fully developed EIA process should possess authority ranging from
the absolute cancellation of a Project to allowing it to go forward without further
modification.

A number of ANE countries (e.g., Indonesia, Sri Lanka, the Philippires) are
in the process of developing EIA criteria and procedures, but no country in the
region has yet developed a truly effective system that functions on a regular and
uniform basis.* In many cases, ANE countries are carrying out Step (a) above -
the collection of data on impacts - with little if any meaningful attention to Step
(b) on how to use the data to correct the Project’s environmental deficiencies. This

is, of course, becarse the latter step is where major costs accrue and powerful,
politically connected economic interests are challenged.

In Sri Lanka, the EIA process is the count;.?/s single most important
regulatory control for environmental protection,

unrealized.” The 1982 Cabinet Order which established the procedure required
that the 15 state development agencies with project approval authority make all
state and private sector development projects subject to an EIA beginning in
January 1984. The order also required the Central Environmental Authority (CEA)
to prepare comprehensive EIA guidelines and mandated the drafting of enabling
legislation. With assistance from AID, several EIA training workshops were held
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for officials of project-approving agencies. In 1988, amendments to the National
Environment Act put the existing administrative requirements for Initial
Environmental Examinations (IEEs) and ElAs firmly into law, with added
provisions for public notice and comment.

Despite these significant steps, only two EIAs have been required since 1984.
Of these two, one project was dropped for non-environmental reasons, and the
other one’s EIA was done under the requirements of the Coastal Conservation Act,
not the Cabinet Order. The lack of EIA legislation (until 1988) is often cited as the
reason that EIAs have not been carried out. Less-detailed IEEs, on the other hand,
have become quite routine, and CEA has three staff reviewing the 15-20 IEEs it
receives each week. Each project receives a CEA site visit as part of the review.
The most glaring loophole in the EIA process is the complete lack of review for
government infrastructure projects, although this and other weaknesses are
addressed in the recent NEA amendments, which vastly strengthened CEA’s
project review authority.

With a strengthened NEA, one of the greatest needs is for development of
strong environmental "cells" within sectoral agencies. EIA is not yet routinely
integrated into feasibility and pre-feasibility studies, and EIA guic{elines for major
planning decisions, particularly in the forestry and water sectors, have not yet been
spelled out. The legal framework and political impetus are clearly there, however,
and the potential for developing an effective EIA system in Sri Lanka is good.

Indonesia enacted a Regulation on Environmental Impacts in 1586, effective
in June 1987. The regulation requires all ministries to formulate implementation
procedures, and a number of ministries have begun to do so. The EIA process
requires all project proponents tc prepare a preliminary environmental report to
determine whether significant environmental impacts are expected. If the report
and/or the approving agency determines that this is the case, a full-scale EIA must
be prepared as part of the project feasibility study. Review and approval of the
EIA, and the project, rest with the government official with authority to approve
the proposed activity. Intersectoral committees at the central and provincial levels
are also involved in evaluating the EIA. The State Minister for Population and
Environment plays a consultative role, but has no real power to influence the
approval or design of the proposed project.

Under the Indonesian system, the decision to proceed with a project is made
before the decision to conduct an EIA. Thus, the EIA is not a "decision
document," but rather is used to develop mitigation and monitoring plans for
projects already approved, regardless of the gravity of the project’s environmental
impact. Other deficiencies include a lack of trained EIA personnel in either the
public or private sector, lack of standardization between the procedures and

criteria of different ministries, and lack of a process to screen siting and land use
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priorities. There are also no substantive provisions for public notice and comment,
or for appeal of EIA decisicns.'*
It is too soon to judge the eventual role and effectiveness of Indonesia’s EIA
rocess. As various ministries develop their own procedures, the picture will
come clearer. There is some danger of EIA becoming a "paper requirement"
with little power to stop or modify bad projects. On the other hand, existence of
the EIA law has recently been utilized by NGOs to bring a lawsuit against a rayon
- and pulp factory project that did not conduct an EIA, and to exert pressure on a
- multinational paper company planning a massive pulp plantation and factory in a
remote forested area.”

In all ANE countries where EIA processes are being planned or
implemented, there is a need to develop effective "negotiating models" capable of
incorporating and harmonizing diverse economic and political interests in workable
compromise solutions. The needs, interests, and power of industry must be taken
into account through EIA flexibility. At the same time, the power of private
economic interests, and the rigidity of sectoral targets, need to be counterbalanced
by the development of broad-based forums and procedures for public participation.

, One of the most significant developments in environmental assessment has
been the increased interest of donors in internal Froject review. Starting with AID,
the World Bank, the Asian Development Bank (ADB), and most other bilateral
donors have begun to examine more closely the environmental effects of their own
development projects. In some cases, this has already led to a formal review
process that can alter the course of a development project or block it altogether.

AID, for example, requires all qualifying projects to undergo three reviews —
an initial environmental impact statement. ~Other bilateral aid agencies are
-beginning to adopt similar requirements. At the World Bank, clearance by regional
-environmental units is now required for all lending operations prior to final
negotiation and approval.® The ADB's environmen department has a new
mandate to conduct similar internal reviews of all large-scale projects with
potentially adverse environmental effects. While these mechanisms have to be
developed furtkzr, they are a substantial improvement over the limited levels of
environmental review that existed not too long ago.

Opportunity 3:

While strengthening of specifically environmental institutions is a promising
opportunity, the traditional sectoral institutions of government - Ministries of
Agriculture, Forestry, Public Works, Industry, and the like ~- currently play a much
larger role in managing natural resources and the environment and will continue
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to do so through the 1990s. It is essential that environmental capabilities and
responsibilities be developed and strengthened in these mainstream government
institutions.

Three basic issues are raised in attempting to develop effective sectoral
responses to environmental problems. First, there is a need to integrate an
environmental mandate into sectoral laws and policies and give it organizational
expression. Second, there is a need for sectoral agencies to develop capacities and
institutional mechanisms for intersectoral coordination. Finally, there is a need (not
confined to environmental problems) to develop more effective sectoral capacities
‘at regional and local levels, in tandem with some degree of decentralization.

a  Stengthening the Envi 2l Mandat

By and large, the legal and institutional sector frameworks in most ANE
countries were developed without reference to the environment. Recently,
heightened attention to environmental issues has resulted in the grafting of
environmental units onto pre-existing institutional frameworks, and the drafting of
environmental regulations to supplement basic laws on forests, water, land, and
other resources. The result is a certain degree of tension between pre-existing
-institutional goals and structures, and new environmental mandates.

Forestry agencies, for example, must reconcile their long-standing
commitment to timber production and custodial protection of forest reserves with
new tasks involving land rehabilitation, and the social context of forest
management. Agencies dealing with marine resources must turn from maximizing
catches to Jealing with marine pollution. The skills required for these new areas
of emphasis are often poorly developed, and career incentives within agencies are
. not often suppcrtive of their enhancement.

The development of a legal and institutional mandate for increased attention
to environmental issues is the first priority for sectoral agencies. In many ANE
countries, the ongoing development of indicators and implementation guidelines for
Environmental Impact Assessment provides sectoral agencies with an opportunity
to develop environmental policies and initiatives that go beyond evaluation of
discrete projects. The creation of environmental units within ministries is another
nseful step. At the same time, it is important that environmental considerations
enter the work of all relevant portions of an agency and not be marginalized in a
new (and therefore usually weak) "environmental unit." Training programs,
revised job descriptions, and other standard tools of bureaucratic reorientation can
be utilized to ensure that the "mainstream" of a sectoral agency begins to take the
environmental aspects of its work more seriously.
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b.  Prometing Coordination Among §

In the environmental context, horizontal coordination with an ecological-
geographical focus is the most promising approach. Watersheds, coastal areas,
parks and protected areas, and even urban areas are resource systems that need to
be managed in an integrated fashion, and can provide the focus for coordinative
efforts. The increasingly evident environmental threats to these systems can
provide a focal point - and political will - for overcoming sectoral isolation, while
the limited geographical focus provides a manageable framework. This is not to
say that higher-level, more general planning, and coordinative mechanisms cannot
also play a role.

General conditions for improving horizontal cooperation include: (a)
awareness of environmental decline in a particular resource system; (b) awareness
that the existing (sectoral) approach is ineffective; (c) existence of a constituency for
coordination in each of the affected agencies and jurisdictions, and (d) existence of
a regulatory framework, forum and mechanism for the legitimation and
regularization of coordinated activities. Donors can sometimes play a catalytic role,
servirg as mediator and communications channel. The same is true for local
-NGOs. In short, there is no one model for enhancing intersectoral coordination,
and while governments must take the lead, a range of other actors can also play a
significant role.

Sri_Lanka’s coastal resource management system, the most advanced in the
ANE region, illustrates the potential of the ecogeographical approach. The Coastal
Conservation Act created a Coastal Conservation Department (CCD) within the
Ministry of Fisheries. The CCD is responsible for conducting coastal zone surveys,
preparing a Coastal Management Plan, regulating all development activities in the
. coastal zone, and ensuring that Environmental Impact Assessments are carried out
for all projects with a significant potential impact on the coastal environment.
Given its small staff, CCD’s efforts have been very effective.”

Amendments to the Coastal Conservation Act, to be introduced in the near
future, may give CCD authority to declare an area, such as an entire lagoon, part
of the coastal zone. Additional amendments may also grant CCD authority to stop
coral reef destructicn through confiscation of kilns used to convert coral into
cement powder. CCD itself has been promoting development of "special
management zones" in particular districts, although the current political situation
has slowed this initiative. While limited budgets, staff, and technical capabilities
still constrain this system, it shows that the institutional basis for integrated coastal
management systems can be established through relatively incremental institutional
change. '
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In Indonesia, the evolving system for management of the Brantas River
watershed in East Java Province provides another example of the opportunities for
ecogeographically focused intersectoral coordination that does not require new laws
or agencies. An ongoing donor-assisted project in the area was given authority by
the provindal government to carry out mapping of the whole watershed into
ecological zones. Coordination between agriculture, forestry and other agencies
and actors grew slowly and depended on a good deal of personal contact.
Eventually, the actors collaborated on the design of an integrated extension
program keyed to the various agro-ecological zones in the watershed. Bit by bit, a
“critical mass" for intersectoral cooperation developed. While the effort has
encountered obstacles, progress toward an intedgrated and effective approach has
been steady, and the program has been singled out by the National Development
Planning Board as a model for other provinces and watersheds.?’

¢ Strengthening Provincial Authority and Effecti

Resource management throughout the ANE region is still generally
characterized by centralized bureaucratic control and public ownership or control
over most non-agricultural lands and resources. Effective environmental policy,
however, requires heightened sensitivity to local variation and feedback, and the
ability to work effectively with local communities on the ground. The
strengthening of sub-national capacities ~ "decentralization” —~ is thus an important
prerequisite for effective environmental management.

Decentralization typically takes several forms: (a) de-concentration (more
authority to sub-national offices of central agencies); (b) delegation to semi-
autonomous or parastatal agencies; (c) devolution to provindal and local
governments; and (d) transfer of functions from public to non-governmental
institutions or joint exercise of such functions. Whatever the form, the underlying
purposes generally include some combination of the following: to allow for
planning, policy making, and project design that more accurately reflect local
needs, conditions, and capacities; to facilitate improvements in the efficiency and
effectiveness of policy and project implementation; and to respond to the political
pressures for increased sub-national autonomy that frequently accompany increased
socioeconomic and political development.”!

In all decentralization efforts, it is important to remember that linkages to
the center remain critical. Without a strong center to lead, oversee and discipline,
decentralization may simply mean the decentralization of corruption and arbitrary
power to local officials and elites. Nevertheless, many ANE governments have
concluded that the question is not whether to strengthen local capacity, but how
best to do it while avoiding potential negative consequences.
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In Nepal, the 1982 Law and 1984 Rules on Decentralization have provided
the mandate and impetus for strengthening sub-national authority and capacity for
natural resource management, particularly with regard to forest lands. The law
devolves planning and implementation responsibilities to the district level and
sanctions the establishment of sub-district "resource-user groups" and "resource-user
committees” covering forestry, irrigation, livestock, and other sectors. Activities
where governments and users interact (such as provision of agricultural inputs,
extension, and marketing) were reorganized through multisectoral "Service Centres,"
nine of which are planned for each district.

At the same time, the 1978 Forestry Rules authorized the transfer of some
nationally held forest lands to local Panchayats (the basic unit of local
government), and the 1982 Soil and Water Conservation Act authorized the
creation of district committees to administer watershed areas protected under the
Act” While actual development of effective sub-national authority and capacity to
realize the mandate of decentralization is still in a nascent stage, the potential for
development of more effective vertical capacities is clear.

In the Philippines, the Department of Environment and Natural Resources
(DENR) is engaged in an ambitious attempt at decentralization. Created in 1987,
DENR also represents an effort to consolidate management of natural resources
and the environment horizontally in a single agency. Within that newly integrated
framework, DENR is currently decentralizing its line functions to Regional
Environment and Natural Resource Offices, located in regional capitals and headed
by Regional Executive Directors (REDs). Through this process, formerly centralized
line agencies, such as the Bureau of Forest Development, have been restructured as
staff bureaus, with their line functions delegated to the REDs. It is too soon to
judge the viability and sustainability of this new model, and it is not clear what
elements are transferable to other ANE countries. Nevertheless, the development
of DENR is a promising initiative that deserves study and support.

Opportunities for reorienting government institutions for more effective
environmental management should not be pursued in isolation. Linkages to the
environmental institutions discussed in the last section are an important aspect of
coordination. In addition, horizontal and vertical linkages must extend beyond
government, to local communities and resource users, on the one hand, and
horizontally to NGOs, academic institutions, and private enterprise on the other.

d.

Ministries and bureaus of forestry, fishery, mining, energy, wildlife, and
agriculture are already responsible for collecting data on production, prices,
employment, and trade. This information is essential for setting quotas for
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harvesting, establishing tariffs for exports and imports, securing rents and taxes,
and in general, managing these resources.

Now, in order to fulfill new conservation mandates, line ministries are being
asked to monitor the condition of the forest, the stock of fisheries, the impacts of
mining operations on nearby streams and rivers, the impacts of energy projects on
the natural environment, the extent to which the nation’s wildlife is becoming
endangered, the conservation practices of farmers, and much more. The demand
for more and better information is growing, and the capacity of official
government ministries at the national and provincial levels is strained. In fact,
much of the information needed to manage these resources in a sustained manner
is not being collected, analyzed, or used.

Improving resource management also requires strengthening the capacity of
farmers, rural cooperatives, and other resource owners and managers to collect and
analyze information. In the past, much of the information needed to manage
resources was common knowledge and communicated verbally. Today, this
information needs to be captured and integrated with modern data collection
activities. Data gathering and analysis can be supported by existing extension
services, or with support from local PVOs and private industry. The amount and
quality of the data needed depends on the type of resource and its use (single,
multiple, strict protection, no use).

Because of low-cost technology, particularly computer hardware and
software, institutions at the provincial and national level can provide important
services ¢o the local resource managers and help to aggregate data and analyses to
the national and international level. This may require strengthening their
capabilities to develop and adapt suitable-analytical techniques. Thus, in a recent
_study of air pollution in the Jakarta region of Indonesia, the Central Statistics
. Bureau, working with the State Ministry for Population and Environment, found
that it was necessary to bring together 16 different groups, including government
ministries, universities, NGOs, and the chief of police to determine which data
were already availabie and which organizations had the capacity to collect what
was missing. The critical stage in the project was getting agreement on the use of
a simple computerized database management system that was available to all,
inexpensive, and useful for data storage and analysis.”

In other situations, systems dynamics can be used to help resource managers
better understand their problems and what impacts various strategies will have on
prcduction and conservation goals. Geographic information systems can be used
to manipulate and analyze spatial data to determine optimum sites for roads,
irrigaiion schemes, port facilities, and national parks. And computer networks can
ba used to connect even the most remote research stations with colleagues in other
regions and other countries.
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Opportunity 4: Clarifying Ownership and Control of Land

When farmers and other resource users lack stable and legitimate access to
land and its resources, the incentives for sustainable resource Inanagement are
considerably diminished, and environmental destruction is likely to follow. In the
ANE region, millions of people lack legal rights to the land they work. Large

areas of legally designated forest and other public lands are, in reality, under

Traditional patterns of assigning rights and responsibilities to resource users
have largely broken down, in part because traditional authority has been displaced
by national laws and policies. New national systems, however, have not fully
penetrated to many rural areas, in part because local communities reject them as
inappropriate, and’ in part because government capacities to implement and enforce
them are weak. On public lands, the frequent result is an ‘open access" situation
in which incentives favor the rapid utilization of resources without concern for the
future. On private lands where ownership is settled by custom and practice, if not
by law, lack of legal title deprives owners of a potential source of collateral and
renders sale and inheritance transfers less secure. Either way, deforestation, land
degradation, and species extinction are encouraged.

There are significant opportunities to clarify and strengthen land tenure
systems in many countries of the ANE region. To realize these opportunities,
governments, donors, NGOs, and other actors need to pursue a three-fold strategy.
First, there is a great need for policy research and analysis to evaluate the current
situation, assess ongoing reform initiatives, and suggest promising avenues for
change. Second, basic land laws and regulations need to be reformed in support
of equitable and flexible clarification of rights in land. Third, the state machinery
for land tenure administration must be revamped and strengthened in line with
policy research findings and the mandates of legal reform. Any tenurial system,
however, is only as effective as its administration, its accessibility to the wide
range of actors that hold and use land, and its ability to resolve disputes between

a Policy R h and Analvsi

There is a striking lack of information and analysis directed at
understanding the effects of land tenure Systems and conditions on management
and utilization of land and its resources, The following are among the tenure

issues that need priority attention because they have the most potential for
improving the management of the land resource base:
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Traditional forms of tenure, the changes they are undergoing, and

their effects on management of natural resources: While modernity is
transforming even the last vestiges of purely traditional societies,
many aspects of traditional land management and ownership remain
in force and are likely to influence the viability of imposed systems.
The centuries-old irrigation and tenure systems of the Igorots of
Central Luzon (the Philippines), of the Balinese in the Baliem Valley
of Irian Jaya in Indonesia, the forest management practices of tribal
groups in India, and the complex tenurial traditions widely extant in
Papua New Guinea are just a few examples of the body of traditional
resource management knowledge still in existence. Study of these
systems can contribute both to the development of viable national
tenure policies and to the protection of these groups’ rights te
determine the direction of development on lands they have occupied
for centuries.

The_connections between tenurial conditions and the adoption of soil

and water conservation practices by upland farmers and pastoralists
throughout the region: While it is clear that land tenure arrangements

do influence land users’ decisions to adopt or reject conservation
technologies, there has been little sound analysis of the specific
relationship between tenure and improved land management practices.
The result is that tenure may be overlooked in some projects, and its
role overemphasized in others. Since many governments are
increasingly concerned about the degradation of upland areas, the
time-is right for an increased effort to understand the role that tenure
plays in land degradation and can play in reversing that trend.

The effect of tenurial interventions undertaken by governments:
Many ANE governments have undertaken tenurial initiatives,

including the titling of private holdings, recognition of traditional
tenures in national law, the granting and titling of land rights on
cultivated forest and other public lands, and the granting of a variety
of stewardship, tree tenure, common property, and other arrangements
short of outright private ownership. Experience is available from
countries as diverse as Tunisia, India, Thailand, the Philippines,
Indonesia, and Papua New Guinea. Systematic research and
comparative analysis could provide the basis for developing tenurial
strategies that are better grounded in experience.




b.  Reforming Land Law

While the lack of detailed data and analysis makes it difficult to generalize
about specific reforms in land law that will support more sustainable resource
management, a number of general roints can be made. First, it must be
remembered that title to land serves four basic functions: security of ownership
against other claimants; a recognized right of present and future occupancy; proof
of ownership for use as collateral; and the legal right to transfer ownership
~ through sale or inheritance. It is the function, and not the form, that matters, and
a wide variety of tenurial systems may serve these functions.

. Second, it may be better in some cases to fit conservation technologies to

existing tenure situations, rather than assume that tenure must always be
strengthened before any improvements in resource management will be adopted.
While a farmer may balk at investing labor and capital in major earthworks under
a 20-year "stewardship" lease, other technologies with quicker payoffs (e.g.,
planting vegetative contour bariiers) may be quite attractive.

Third, since land tenure is largely a legal matter, changes in basic land laws
and their subsidiary regulations constitute the central element of any significant
- reform in tenurial policy. In general, the land law systems of the ANE region do
not recognize enough categories of tenure. They frequently ignore customary land
law, or at best fay it lip service. In addition, they rarely facilitate the granting of
partial or complete tenures on forest and other public lands. The common
property rights of farming and pastoralist communities are also rarely addressed
adequately. Law reform is never easy, but the increasing awareness that existing
tenure systems are economically inefficient as well as ecologically destructive is,
contributing to a growing movement toward land law reform. Structural
adjustment lending has contributed to this trend, since rationalization of land law
is a major condition in a good number of loan agreements throughout the region.

Legal changes of the types just discussed will often necessitate changes in
the laws and regulations governin% the agencies that deal with land tenure and
titling at national, provincial, and local levels. These may include more thzn just
the formal "land office." In a reformed system, departments of forestry, public
works, and agriculture as well as offices dealing with resettlement, will probably
have to deal with tenure issues, and they will have to be given the legal mandate
to do so.

Finally, since tenure issues often raise serious human rights as well as
environmental considerations, donors would do well to take tenure seriously. For
example, the recent debacle concerning the World Bank-funded Kedung Ombo
Dam in Central Java (including widespread student protests, alleged auses of
human rights, and a good deal of bad press for the Bank) could have .een
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avoided if the tenurial situation had been dealt with seriously at the outset.
Donors should reconsider and reform their equivalent of land law - i.e., the
tenurial criteria they use to evaluate the social, ecoriomic, and environmental
worthiness of particular projects and loans.

The administration of land law is uniquely a government function, and the
main opportunity for improving its admunistration in many ANE countries lies in
reforming and strengthening those agencies that survey land, grant land rights,
deliver land titles and resolve land disputes. Procedures for assessing, granting,
and transferring rights in land need to be simplified and streamlined. Indonesia
for example, has had some success with mass land titling programs, in which large
areas are sw.v2yed and titled at subsidized rates** In most countries, the maze of
bureaucratic steps required for even the simplest land transaction is unnecessarily
costly and time consuming. allows too many opportunities for petty corruption,
and often leaves the sinall landholder outside of the system. The widespread lack
of trained field staft, transportation facilities, and equipment for land surveying
also impedes smooth operation of land tenure administration.

Since many tenurial issues arise in th 2 context of government or private
sector development schemes, projects that utilize large areas of land or are affecizd
by local tenurial status (e.g., resettlement, large dams, plantations, watershed
management) should be encouraged to take up more of the responsibility for (and
cost of) dealing with land tenure matters.

While local land offices must carry out the bulk of field work in surveying,
processing documents, and dealing with disputes, it is important that national and
Erovincial land agencies provide strong guidance and oversight. If this is to

appen, the central agencies will need to strengthen their own oversight
procedures and capacities and provide career incentives for local offices to act
efticiently and honestly. At the same time, local coordination with sectoral projecis
should be buttressed with coordination at high levels of the bureaucracy, and legal
and administrative provision should be made for public input and appeal for
redress. Simplification of procedures can free up field staff time. In addition, the
possibility of earmarking increased tax revenues from land registration for land
office operations should be explored.

Finally, there is a considerable need for more efficient and equitable
procedures and forums for resolution of the land disputes that will inevitably arise,
especially in the context of rapid development found in most ANE countries. The
court systems of mest ANE countries are unwieldy, overburdened and
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characterized by archaic legal procedures unsuited to the resolutior; of complex
land disputes, especially those involving many small landholders, anc’ The time
pressures exerted by large development projects. At the same time, the ANE
region is rich in traditional dispute resolution systems. There are, thus, many
opportunities for devising innovative, informal, ‘and speedy systems for resolving
land disputes through the use of traditional forums, ombudsmen attached to land
offices, and mediation by NGOs.

Oppoztunity 5: Mﬂm&fﬂ!ﬂtﬁ.ﬁnﬂmﬁmnﬁummwmm
Resources Management

: Managing natural resources for sustainable development requires the skills,

talents, and commitment of all segments of society, whether they be from industry,
government, indigenous pecples, women (particularly rural women), universities
and research institutes, PVOs, and NGOs. Industry, and private enterprise
generally, has a particularly important role. Two other groups, the independent or
non-governmental sector and women, should also be looked to for expanded
responsibility and authority. But this will require changes in policy, law,
education, and training, along with a change in attitudes.

a.  Encouraging Private Enterprise

The private sector in the ANE regions is incredibly diverse. It encompasses
multinational corporations (including banks), large- and medium-scale national
enterprises, joint ventures, local shopkeepers and entrepreneurs, and the vast
informal sector of merchants, salesmen, traders, vendors, and middlemen that fil]
markets, sidewalk stalls, and street corners throughout the region. In addition,
many state-owned enterprises (parastatals) behave substantially like private firms,
and many NGOs, while in the private sector, perform such state functions as
primary heal*h care delivery. Broadly construed, the private sector is perhaps the
main instrument of change that affects the natural resource base of development in
the ANE countries, both positively and negatively.

Up to now, private sector investments in ventures supportive of sustainable
development have been largely absent in the ANE region. Indeed, it is generally
acknowledged that much private sector activity — particularly in relationship to
resource extraction, industr:ial pollution, and hazardous chemicals and wastes - is
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state all too often encourage wasteful and short-sighted exploitation of the
environment by private enterprise. Finally, the benefits of many environment-
saving investments — clean air and water, species diversity, and intact natural
ecosystems — are difficult or impossible to market, given the lack of exclusive
property rights in natural systems.

Nevertheless, where the incentives are right and the entrepreneurial drive is
not urduly hindered by state interference, the private sector can play a central and
positive role in insuring that economic growth in the ANE region is sustainabie
and environmentally benign into the 21st century. The special characteristics of the
private sector — flexibility, willingness to innovate, entrepreneurial spirit, and
above all the profit motive — allow it to be more efficient and productive than
public institutions. Equally important, the private sector has the capital to invest,
while most ANE governments do not.

In particular, rapid growth of the private sector is essential for labor
absorption and production of capital and consumer goods. The private sector also
needs to play a major role in the development, transfer, and application of new
technologies, especially in the fields of pollution apatement, hazardous waste
management, and energy eificiency, and in the development of innovative systems
for exploiting natural resources (e.g., forests) on a sustainable basis.

These functions present many opportunities for private firms of all sizes.

Thus, there are often significant economic as well as environmental savings from
upgrading technologies, especially if new plants are fitted with the most up-to-date
technology from the outset. Aluminum producers in India, for sxample, reduced
the electricity use of their processes by 15 percent between 197 and 1980, enabling
them both to conserve energy and to cut costs. In Thailand, sugar cane residues
could be used to fuel 300 megawatts of electric generating capacity and thereby
~add 25 percent to the value of the industry. One Indonesian factory, faced with

heavy fines for CEolluting, developed an inncvative process for recovering paper

pulp fiber, which it sells to an egg-carton manufacturer. An Egyptian chemical
plant, which is presently dumping mercury into the Mediterranean Sea, could
invest in a recovery process that would pay for itself in six years.”

Industrialists are not the only ones who could profit from environment-
sparing investments. Egypt, for example, is offering low-cost loans to enable
Cairene scavengers to buy improved donkey carts and tractor-trailers, which could
double their capacity to collect municipal garbage and help to solve Cairo’s
enormous solid waste problem. Loans have been Provided for projects involving
plastic granulation, rag pulling, and paper baling* Many biological control
organisms needed for integrated pest management systems can be produced in
smaller, simpler facilities than those needed 0 manufactire chemicals, thus
providing economic opportunities for farmer cooperatives and small businesses.
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The role of the public sector is central in determining the extent to which
the private sector’s role in economic growth is environmentally sustainable or not.
The state provides the framework of incentives which control the nature of private
sector activity. Governments influence the role and dynamism of the private sector
in two basic ways. First, governments can provide a more hospitable climate for
private sector activity through liberalization measures that lessen distortions in the
relative prices operating within the economy. Second, governments can privatize
public enterprises, transferring assets and management authority to private
enterprise. As a general matier, privatization only leads to greater economic
efficiency when it is accompanied by liberalization policies.

b.  Strengthening the NGO Sector

The dominant role of government agencies in the planning and execution of
natural resource management activities is firmly established and growing. But the
last decade has seen the sudden emergence of non-governmental organizations
(NGOs) as significant actors in the ANE region, with the largest numbers in India,
Bangladesh, the Philippines, and Indonesia, and the fewest in the Near East
countries, with the exception of Egypt? While no consolidated figures are
available, those who have monitored this growth believe that more than 100,000
NGOs have emerged over the last ten years. The term "NGO" includes a range of
organizations, from grassroots voluntary groups to relatively sophisticated national-
level policy research, training, and advocacy institutes, to national branches of
international private voluntary organizations.

The great majority of NGO work on environmental issues is carried out by
NGOs whose primary focus is development. This will continue to be the case
through the 1990s. Many of these NGOs have taken up new functions that move
them well beyond their traditional fields of social welfare and narrow] construed
development activities. More and more of them are moving into the fields of
environmental protection and natural resources management.

At the same time, a number of NGOs with explicitly environmental
mandates have come into existence. The distinctive competencies of these groups
lie in conveying environmental information and strategies to development NGOs,
and in their role in. national-level coalition-building and advocacy of the
environmental cause with governments, donors, and private industry.
Environmental NGOs also generally have better linkages with international

environmental groups and the services and expertise they can provide.



Development and environment NGOs increasingly share an integrated
analysis of the linkages within and between their respective fields of concentration.
The pivot of this shared analysis is the need for sustainable livelihoods for the
poor majorities that will largely determine the fate of the environment in all of the
ANE countries. While it is relatively easy to agree in principle on the
interdependence of development and its environmental base, translation of that
analysis into action is the major challenge facing NGOCs in the region.

The diversity and potential of the region’s NGOs are illustrated by the
following sketches:

o The Institute for Social and Economic Research, Education &
Information (LP3ES), an indigenous Indonesian NGO, is collaborating
with the Indonesian Ministry of Public Works, the Ford Foundation,
and AID to strengthen water-user associations and their role in
irrigation systm construction and management. In addition to
training and supervision of community organizers, LP3ES assists the
ministry in assessing and revising its own operating procedures in
ways supportive of a stronger community role. It is also undertaking
studies on a number of related issues in collaboration with the
Ministry of Domestic Affairs.

o The Bangladesh Rural Advancement Committee (BRAC) is establishing

a Bangladesh Center for Rural Management to strengthen capacities of
NGOs, rural banks, people’s organizations, and central and local
government officials to collaborate in local development problem-
solving. Initially, the new center will concentrate on the health sector,
working closely with the Ministry of Health on the development of
more effective community-based approaches to primary health care.
BRAC is reviewing its program activities in rural development, non-
formal primary education, rural industries, and natural resources
management.

o The Indonesian_Environmental Forum (WALHI), founded in 1980, is

an umbrella organization, which currently coordinates more than 400
community-based and other NGOs concerned with environmental
issues throughout Indonesia. WALHI organizes education programs
such as conservation education programs for young activists,
Environmental Impact Assessment training programs, and several
training programs on environmentally appropriate technology. Other
gnograms include provision of technical assistance to NGOs (e.g., for
d-raising), designing national sub-networks (e.g., on pesticides,
forest destruction, pollution control), and lobbying through
parliamentary hearings and other approaches to government. Most
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recently, WALHI has led several environmental groups in bringing
Indonesia’s first suit against a corporation for violating environmental
laws.

As NGO activity in the environmental sphere has increased, some ANE
governments have begun to view NGOs as allies in carrying out sustainable
national development policies. NCCs and government agencies have cooperated
on environmental assessments, training and extension programs, research projects,
and basic community development activities in Indonesia the Philippines,
Thailand, India, and Bangladesh. Donors are also increasing their cooperation with
NGOs, especially in the environmental field. Their small size, independence, and
focused-value commitment give NGOs a capacity for social and irstitutional
innovation seldom found in either government or business. At the same time,
these are often fragile institutions subject to unrealistically inflated expectations of
their capacities and potential roles.

Institutional Assessments. The time is ripe for donors, international and
larger national NGOs, and Sympathetic government agencies to undertake strategic
country assessments of the independent sector. Where this has been done - in
Indonesia for example -- the result has been more effective and strategic support
, for the NGO role. The primary role of such assessments is to illuminate the
nature and extent of the NGO community within a country, and to highlight the
distinctive competencies and effective inifiatives of its various actors. In addition,
assessments can:

o Increase understanding of indigenous philanthropy, and the ways
NGOs might take advantage of it;

o Provide analysis of the interface between NGOs and the private
business sector;

0 Provide the basis for a strategy for building coalitions that make
optimal use of the complementary and distinctive competencies of the
many kinds of NGOs, and suggest technologies and mechanisms for
doing so;

o Facilitate an increase in the quantity and sophistication of
recommendations for the NGO sector growing out of the many
environmental profiles being carried out in the ANE region.
(Currently, most recommendations are aimed at government, donors,
and business.)
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Political Space for Independent Sector Growth. The growth in number anc
influence of NGOs has evoked mixed reactions from governments in the region.

In the Philippines, the Aquino government has welcomed the participation of
NGOs in policy making and implementation, particularly in enviroiimental matters.
In other countries, the relationship is ambivalent and has become mired in iayers
of registration, government regulation, funding restrictions, and other controls. In
the worst cases, governments have reorganized or dissolved NGOs and imprisoned
their leaders as threats to national security. Nevertheless, development of broader-
based institutional pluralism is supported by elements in virtually all ANE
governments, and the potential for broadening NGO’s political space in the coming
decade is considerable.

Bilateral donors, international PVOs, and international financing institutions
can play important roles as catalyst and mediator in broadening the political space
for NGOs. They can do this by, for example, convening national, provincial, and
sub-provincial symposia focused on the complementary relationship between the
government and independent sectors and featuring recognized NGO leaders as
well as sympathetic government officials. They can also build NGO components
into their own project design, management and evaluation processes, and into the
projects and programs that they fund. The importance of increasing political space
-for NGO participation in developmen! can also be stressed in policy dialogues.
Nevertheless, donors must recognize that this is a politically sensitive area and
must proceed with care.

Managerial and Technical Capacity. NGOs are characterized by small size,
budgets, and staff; modest pay scales; high staff turnover; and generally weak
managerial and technical capacities. If NGOs are to move beyond basic data
gathering and advocacy to participate in policy making and project design,
management, and evaluation, they must develop their technical and managerial
. capacities.

Lack of basic management skills is a common weakness of NGOs
throughout the region; a problem that often prevents them from playing the rol»
that their ideas and commitment promise. Young and/or rapidly expanding NGOs
are particularly vulnerable in this regard. Managerial weakness particularly
restricts access to donor funding and encourages donors to continue working with
a few well-established national groups. Improved management skills are needed in
financiai planning and budgeting, accounting, personnel management, information
systems, fund-raising, and administration of small grants programs.

Considerable resources exist in the ANE region for NGO management
training, in the way of specialized training packages and programs. The Asian

Non-Governmental Organizations Coalition for Agrarian Reform and Rural
Development (ANGOC), located in Manila, is a regional organization of NGOs in
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South and Southeast Asia with such programs. It organizes management training
for NGO supervisors, focused on project development, general managemen:, and
supervision. The International Institute for Rural Reconstruction (IRR), also in the
Philippines, is a research and training center which offers a variety of courses,
including standard on-campus and in-country programs for both middle-level and
senior managers and courses specially tailored to the needs of particular
institutions. Areas covered include project planning and management and basic
organizational management skills. The Development Innovations and Networks
(IRED), located in Sri Lanka, is an international network of NGOs rendering
support services to local development NGOs. Recent management programs
include seminars on "Management Tools for NGOs in Development" and on

- "Financing Alternatives for Development Activities." Other more traditional

- management institutions, such as the Asian Institute of Management and the
Indian Institute of Management, are also expanding their offerings for NGOs.

Some national NGOs also have strong management training programs. In
Indonesia, Bina Swadaya runs a number of such programs for NGOs, concentrating
on development of leadership skills, basic management, training, fund-raising,
personnel policy and the like. In Thailand, the Thai Volunteer Service (TVS) offers
training courses for less experienced managers of Thai NGOs whose experience is
not longer than two or three years. Courses cover planning, project writing and
reporting, evaluation, budgeting, and personnel manzgement. The Social
Development Management Institute (SDMI), set up by the Philippine Business for
Social Progress (PBSP), provides similar services.

As development NGOs adopt environmental objectives, they need to enhance
their technical capabilities to deal with the natural and sodial science aspects of
environmental and natural resources management. Environmental NGOs possess
some of these skills, but they too require strengthening in this area. A successful
model for the transfer of technical environmental skills is the Indonesia-Canada
Twinning Project, which links two Canadian NGOs ~ Pollution Probe and the
Canadian Institute for Environmental Law and Policy ~ with three counterpart
organizations in Indonesia. The project’s research will focus on the Surabaya River
in East Java, intensely polluted with industrial wastes. Canadian specialists will
help Indonesians to use available technology to monitor the pollution, and together
they will determire how to use existing legislation to protect the health and
environmental quality of the area. Given the sharp rise in U.S. NGO’s interest in
Third World environmental problems, the opportunities for this type of twinning
are considerable.

Another effective way to increase technical capacities is to establish working
relationships between NGOs and local or regional research institutes that can offer
them high-quality technical advice, training, and research support. With the
exception of India, Bangladesh, Indonesia, and the Philippines, the link between the
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university community and NGO work is very weak. If such links were a criterion
for donor funding, better programming would result. Good opportunities for this
kind of collaboration exist in Nepal, Jordan, Egypt, and Morocco.

NGO Expansion. While many NGOs in the ANE region have
demonstrated their ability to carry out successful projects and activities on a small
scale, efforts to replicate successes on a regional or national scale raise a different
set of challenges. There are basically three strategies for NGO expansion. An
NGO can: (a) grow in size, expanding its activities within the same basic structure,
but taking care to build decentralization and local control into the process; (b) can
assist in setting up "satellite" NGOs working on different issues and/or in different

aphical areas, but retaining a loose affiliation; and (c) assodiate itself with
other NGOs working on similar issues and strategies, through umbrella network
organizations. A particular NGO may, of course, pursue more than one of these
strategies simultaneously.

Whatever the strategy for expansion, the key objective for both individual
NGOs and for the whole NGO community in any country is to develop a "critical
mass” of many little activities in a certain area of concern, to generate widespread
support and to attract funding from governments and donors. As important as it
is to build consensus around substantive issues (e.g., deforestation), it is perhaps
more important that the means used by NGOs (e.g., high levels of local 4
participation, affiliation of many groups in loose and flexible networks) gain
acceptance as valid mainstream strategies for addressing environmental problems.

¢ Enhancing the Role of Women

Women in rural ANE households participate in many activities that have a
direct bearing on the use and conservation of natural resources. In agriculture,
women provide more than half of the labor needed for planting, weeding,
harvesting, transporting, storing, processing, and marketing produce. They also
carry water and collect fuel, manage domestic livestock, fish, gather medicinal
plants, and pass on to their children considerable knowledge of nature and local
wildlife.,,

Because of their roles as resource managers and consumers, women are
major agents in the degradation of the environment, but they are potentially major
agents for improving natural resource management in the future. The problem is
that women'’s roles are inadequately recognized and supported. Lack of awareness
of the way men and women use and rely on natural resources, as well as the
different gender impacts of policies, technologies, and institutional actions has led
to misdirected investments and missed opportunities. Support for women in the
field of natural resource management WIE have to come g\rough change in
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national policies and programs, gender-specific research, and support for projects
and programs that benefit women and take advantage of their ability to organize
and manage. Both governments and donors need to address these problems.

National Policies and Programs. ANE governments are becoming more
committed to enhancing the roles of women in their economic development
programs. But, progress is slow. Getting in the way of expanding women'’s roles
in natural resource management are inequitable laws on marriage and inheritance
and the lack of sufficient support for basic education, health, and family planning.
Training programs are often geared to men because women have lower literacy
rates.

Donors can help to address these problems by encouraging countries to
develop projects that consciously address women'’s needs. A review of 22 social
forestry projects appraised by the World Bank from 1984 through 1987 found that
only one explicitly mentioned women as project beneficiaries or participants.” Yet,
in an overwhelming number of projects with forestry components, women are
important participants. Forestry projects can increase returns on investment by
taking women'’s preferences for products and species into consideration, by
recognizing women as effective lobbyists for protecting common property, by
understanding that women will increase their contribution to household income if
raw materials for home-based industries are available, and by providing credit to
women for commercial ventures. These projects and the policies that support them
would not only be more equitable, they also mean that natural resources would be
managed more efficiently.

Research. More incentives are needed to encourage researchers to document

gender differences related to resource use by rural households. Subjects of
articular interest include: quantifying the economic contributions to household
ivelihood from women’s collection of natural products such as fodder, fruits, and
fuelwood; tapping the knowledge of local women about effective traditional
practices for managing land, water and biological resources; understanding how
different customs and socioculturat traditions permit or prohibit certain resource
activities by women; and correcting policies and legal institutions that perpetuate
inequities and restrict women’s access to and control over resources. For example,
the failure of several tree-growing projects in Nepal might have been avoided if
men had not been given responsibility for tending nurseries and caring for
seedlings, while women, who are traditionally responsible for watering trees, were
excluded.

Mechanisms for encouraging research on women's issues include special
fellowships and grants, curriculum development at universities, and the exchange
of information among research institutions in the ANE region that are addressing
social issues relating to environment and development. Additional support is
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needed for institutions that address these research needs, such as the International
Center for Integrated Mountain Development, in Nepal and the Regional
Community Forestry Training Center for the Asia-Pacific, in Thailand.

Women’s Organizations. In many parts of the ANE region, development
groups have organized women into clubs or cooperatives to manage resources for
the benefit of the community. For example, women living along the coastal
wastelard of Gujarat, India, traditionally collected seeds from the salt-tolerant
Salvadora trees and sold them to merchants. These seeds yield an oil that can be
used in manufacturing soap and varnish. With the support of a non-governmental
organization, Mahiti, the women increased their harvest and arranged to sell
directly to oil-seed processors, who paid a much higher price. With the increase
in earnings, the women expanded tree planting, added new varieties, and began to
use some of the profits to build water catchment tanks, this time with government,
donor, and private sector invclvement.

Donors, governments, and NCGOs can encourage women to organize around
issues such as natural resource cciservation, credit, and income generation. They
can also help to establish rcgional and national information networks to document
organizational success stories such as the above and to share these experiences
 (successes and failures) with other women and local groups. More importantly,
leaders of women'’s organizations should be encouraged to participate in helping to
plan regional and rational environmental and natural resource projects.

Opportunity 6: -Strengthening Public-Awareness and Education

Managing natural resources in & more sustainable fashion requires that the
public understands the imporianc: of environmental quality and resources to their
lives and that it supports, even demands, policy reform. This comes about when
the public is informed about government- and private-sector activities and has an
opportunity to participate in making policy and in expressing their interest in what
these institutions do. Public awareness comes about only when there is an
increased flow of information from industry and government to the public, and
vice versa. The aware public is the best source of pressure for change.

Fortunately, the basic conditiors for strengthening public awareness and
environmental education and training in the ANE region are improving. Literacy
is growing, althcugh starting {roin a very small base for women, and
communication and iransportation infrastructure is reaching a greater proportion of
the population, including rural villages. Knowledge about environment quality
and its links to eccnomic conditions is growing and a host of new, appropriate
tec(ljmologies and practices have :een tested in pilot projects and are ready for
wider use.
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The two most important target groups for expanding awareness are the
general public and leaders in government and industry.

2 Informing the General Publ

The mass media (television, radio, and newspapers), exhibits and shows,
brochures and booklets, and special events can promote greater awareness and
communicate simple facts and figures. Journalists can play an essential role by
getting the government and industry to release information about the causes and
sources of pollution and resource degradation and the underlying causes and
impacts on people. The establishment in 1988 of the Asian Forum of
Environmental Journalists (AFE]) is an indication of growing interest in
environmental issues and their connections with sustainable development. The
AFE] serves as a network between National forums in 11 countries, including
Bangladesh, India, Indonesia Nepal, Pakistan, Sri Lanka, and Thailand.¥

ail

Seminars for journalists can also improve the quality of investigative
reporting and expand the coverage of natural resource and environmental issues,
In Indonesia, for example, NGO-supported workshops indlude a two-week
. assignment in which journalists prepare articles on biological conservation,
columnists from the Far Eastern Economic Review critique their stories, and the
articles are published in national and local media.®

Environmental concepts and Practices can also be taught in primary and
secondary schools. It is better to integrate this material into basic science and
social studies than to mount special classes. Furthermore, school activities can
involve the entire community and can result in direct benefits to the community as
well as expanding awareness. Tree-planting and litter clean-up campaigns and
demonstrations on reforestation, pollution control, soil management, and wildlife
protection can be done jointly by schoolchildren and parents. By bringing in the
local community, the teaching of modern techniques can be combined with the use
of traditional knowledge. Also, the important role of women in planting crops,
caring for livestock, and harvesting can be recognized and enhanced.®

Better education is not a substitute for open government. Information on
government and private sector policies and lprojects that have potentially serious
environmental effects must be made available to the public. Implementing a
thorough environmental impact assessment process is one way to open government
and industry dedisions to public scrutiny. Increased government support for
environmental NGO participation in project planning, design, implementation, and
evaluation is another. The public should have an opportunity to comment on all
major development plans and have recourse to higher-level government review if
their well-being is threatened. This requires both governments and donors to
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allow greater access to information on planned projects, well in advance of any
decision to proceed.

b.  Informing Leaders in Government and Industry

The key to getting leaders to become more aware of the importance of
resource management is to communicate environmental information in the context
of geals that are important to them. Thus, regional workshops, in-country
seminars, and study tours should help leaders understand the importance of
resource management to sustaining the growth of their economies. National
planning officials, through conferences by local and international groups, can be
brought to understand that excessive subsidies for pesticides, irrigated water, and
fertilizers are a drain on the budget, and that reducing them can save money as
well as reduce pollution and resource degradation. Chemical manufacturers,
through industry- and government-supported seminars, can learn that they can
increase profits if they adopt technologies that reduce processing losses and wastes
of expensive imported basic chemicals, which in turn reduces pollution.

It is even more important to get leaders to participate in developing state-of-
the-environment reports and national strategies for addressing environmental
problems. Working with NGOs, other senior officials, industrialists, and a variety
of interest groups to identify national problems and to set action priorities, builds
awareness, and the process can be used to build political support for making
difficult decisions. "Building on Success," the recently completed National
Conservation Strategy for Nepal, utilized a weekly radio broadcast, meetings with
urban community groups, meetings with leaders and farmers at the village level,
and workshops with the Association of Environmental Journalists of Nepal to
ensure that the Strategy represented the views of a large segment of society and
included the active participation of govcrnment leaders and the king.®

Opportunity 7: lraining for Natural Resources Management

There is a great need throughout the ANE region for technical and
professional training to meet growing needs for skilled personnel in environmental
and natural resources planning and management and to ensure that trained
personnel are placed in positions where their skills can make an optimal
contribution.

For all ANE countries, a training strategy should include three basic
elements. First, a needs assessment must be carried out to determine the most
critical areas where skilled personnel and training institutions are in short supply.
Second, more professional training is needed in relevant natural science, social
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science, and management disciplines. Third, there is great need for more informal
short-courses and other types of on-the-job training that strengthen hands-on
environmental management skills in government, NGOs, and the private business
sector. In all kinds of training, it is important to focus on building indigenous
training capacity as well as on training individuals. It is also important that
training strategies stress a multi-disciplinary approach.

a.  Needs Assessment

Previous sections have stressed the need for evaluation of the country’s
most critical environmental challenges. This evaluation should include an
assessment of the kind and quantity of skilled personnel needed to address those
challenges. It should also assess the capacities of existing training institutions and
evaluate past attempts to strengthen these capacities. The assessment should be as
specific as possible, identifying what is needed at what levels in particular
institutions. At the same time, the assessment should take a broad view of
training opportunities which encompasses the needs and capacities of NGOs,
community groups, and the private business sector as well as government; an
NGO, for example, may need to receive training in toxicology, but it may also be
able to provide training to government agencies in community development.

Universities and other centers of learning provide the basis upon which
environmental training capacities can be built. Needs assessment is particularly
important for investmeni in training of this kind; limited funds must be used
strategically, since directions in formal higher education are often difficult to
change once set. The needs assessment should focus on the current and potential
absorptive capacity of various institutions. There is little utility in training
ecologists if they will end up in positions that do not utilize their skills, or move
to another country for a better-paying job. Finally, assessments should focus on
building indigenous training capacity — "training the trainers" - and on prospects
for sustained financing of enhanced training capacities. It is important that the
assessment process involve education ministries as well as those concerned with
the environment, since it is the former that generally have the power to put
recommendations into practice.

b.  Professional Training

The ANE countries suffer from critical shortages of trained professionals
needed for sustainable environmental management, and a lack of capacity in their
universities to provide high-quality professional education. The subject areas that
most need attention are: ecology, resource economics, and human ecology;
integrated resource planning and management; environmental sciences, including
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health and engineering; and environmental law, policy, and administration. A
number of critical themes in need of interdisciplinary treatment emerge throughout
the region. These are: water resources management, including watershed
protection and pollution control; environmental impact assessment; ecosystem
inventory and monitoring; forestry production and protection; coastal, fisheries, and
aquaculture management; soil science and conservation; and the proper handling,
use, and disposal of pesticides and other hazardous chemicals.

In developing in-country capacities to address these needs, several
dimensions need to be ~Adressed. First, there needs to be more emphasis on field
work and field aﬁplicatious. While many countries need managers, there is a
greater need for hands-on natural and social scientists, who understand conditons
in the field ard are willing and able to work there. This is often difficult in th.2
ANE region, as professional and financial incentives frequently point toward the
national capital and to managerial rather than substantive occupations.
Government agencies, in particular, need to rethink their career and incentive
structures, if they are going to atiract talented people to hands-on positions. And
it is the occupational incentive structure that wil’ in turn provide the incentive for
educational institutions to reorient their priorities and curricula.

Second, there is a great need for more interdisciplinary training which
brings together, for example, agriculture and forestry training in a distinctively
ecological framework. One promising opportunity for doing so is illustrated by
Indonesia’s system of Environmental Study Centers (ESCs). Since the first one was
founded in 1972, the number of ESCs in Indonesia has grown to 52, although
many are still in their formative stages. ‘Each ESC is attached to a university and
has a close relationship with local and provindial environmental officials. While
there is no standard ESC model, the basic ESC goals are interdisciplinary research,
training, and public service (e.g., environmental profiles for local and provincial
governments and planning bodies). Four universities with ESCs currently offer
graduate-level interdisciplinary programs in environmental studies, directly and
indirectly supported by the ESC. Many others offer similar courses at the
undergraduate level. ESCs have also offered more than 100 short courses on
Environmental Impact Assessment for participants from government, NGOs, and
the private business sector. The ESC system has attracted considerable donor
interest and funding, most notably from the Canadian International Development
Agency (CIDA).*

Finally, judicious and strategic use of overseas training and use of expatriate
experts in-country is still necessary in most of the ANE countries. Long-term
institutional development will not provide the skilled personnel needed over the
next decade. Where specific needs exist that cannot be filled by existing
institutions, overseas training should be used. To the extent possible, such training
should be closely keyed to the needs and conditions in the home country. One
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possible model is for a student to take a Master’s degree overseas, but return to
his or her country to pursue the Ph.D., under the joint supervision of a national
and an overseas institution. In overseas programs, it is also desirable to encourage
a significant clinical comporent, in which the ANE national spends time actually
working in environmental management or policy analysis in the host country.
More attention should also be paid to the potential for "South-South" training,
where nationals of a country such as Burma, for example, receive training in a
neighboring country such as Thailand. Finally, where expatriates teach in ANE
countries, the development of in-country curriculum and capacity should be as
much a goal as the training of individuals. :

¢.  On-the-Job Training

Short-term, readily applicable training in environmental and natural
resources management is needed throughout the region, focusing on those people
from all sectors who are already doing work related to natural resources
management and who need skills to do so more effectively. This kind of training
should focus primarily on field operatives and middle-level managers, providing
them with simple, yet effective skills for environmental assessment, analysis,
monitoring, and management. Particular attention needs to be paid to
environmental information management systems, especially basic computer skills.

On-the-job training strategies must be flexible, and adaptable to changing
needs and conditions. As a general matter, international PVOs and in-country
NGOs have proven themselves more adept than governments in this regard. “For
example, the Asian Institute of Technology, in Bangkok, has developed a successful
one-month course on environmental impact assessments for government officials
from the ANE region. There are plans to expand particigation to include
technicians from Asia’s growing private industrial sector.

While formal university education remains the preserve of the privileged
few throughout the region, short-term training can target a much wider range of
environmental actors. Women, local officials, small businessmen, and farmers’
associations, for example, should be priority targets. NGOs and private business
can be tapped for expertise in training as well as receiving training themselves.
The key is to carry out ongoing assessments, so that training responds to current
needs and takes advantage of the widest possible range of human talent.
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RESPONDING TO THE CHALLENGE:
ENVIRONMENT AND NATURAL RESOURCES MANAGEMENT
FOR SUSTAINABLE DEVELOPMENT

In this chapter we identify 13 opportunities that address the most important
environmental and natural resources issues in the ANE region - rapid
deforestation, degradation of coasts, loss of biological diversity, sustainability of
agriculture, water resource issues, energy management, and deterioration in
environmental quality in urban areas. The actions recommended are directed at
the underlying causes of environmental and resource degradation. Most solutions,
therefore, require not one but a combination of actions,

A. PROTECTION AND MANAGEMENT OF BIOLOGICAL RESOURCES
AND ECOSYSTEMS

Much of the drawdown of biological capital in the ANE region is caused by
. economic and political forces that favor destructive uses of land, uncontrolled
urban sprawl, destructive logging and fishing, over-expansion of plantation
agriculture, and water pollution. The challenge is to slow the decline in biological
destruction by incorporating resource conservation into the development process in
terms of government investments and initiatives and in terms of establishing
incentives for the private sector to invest in biological resource conservation,

Opportunity 8:

ANE countries have begun to address problems of rapid deforestation by
expanding their forest ministries, increasing charges to logging companies,
establishing more parks and protected areas, and experimenting with a variety of
"social forestry" systems. Donors have also begun to place greater emphasis on
forestry. In general, there is increasing recognition of the important economic and
environmental roles played by the region’s forests, and the important
interdependencies that exist between forestry and other sectors of the economy,
particularly agriculture, although this recognition is not yet reflected in policy and
practice.

Current policy frameworks grossly overvalue the net benefits from forest
exploitation and conversion. The myriad of non-timber natural forest products
such as fibers, foods, and medicines, and less quantifiable environmental services
such as watershed protection, climate amelioration, and maintenance of biological
diversity are frequently ignored in calculating the alternative worth of different
forest uses. At the same time, the social and environmental costs of forest



conversion and over-exploitation, such as displacement of local communities, soil
erosion, and the disruption of other environmental services are not calculated.

a.  Policy Reform in the Forestry Ssctor

Many policy reforms necessary to slow deforestation and promote
sustainable forest management must come in sectors other than forestry. Recent
?olicy analﬂs s however, point the way toward desirable and specific reforms in
o cy.

restry po

(1)  Fiscal and environmental savings can be made through better
oollection of forest rents, better design and enforcement of forest
production revenue systems, corrected incentives to forest-based
processing industries, and reduced subsidies to competing land uses
such as agricultural settlements. (Forest tenure reforms are also
important, as discussed below.) Levies and taxes on timber
concessionaires, for example, rarely cover the loss of environmental
services and burdens on local communities that most commercial
forestry ventures in the region incur. The Indonesian government
responded in the early 1980s by levying a $4/per cubic meter
"Reforestation Guarantee Fund" on timber extracted by concession
holders, refundable if reforestation conditions were met. The failure
of this system to encourage reforestation led the government to raise
the fee to $7 in early 1989 (and to $10 in September 1989), and to
treat it as a straight tax, earmarked for reforestation activities
generally.?

In Thailand, there are also signs that more critical analysis of forest
policies is leading to changes in the calculation of alternative forest
uses. The Thai government recently opted to shelve a hydroelectric
project planned for the Thung Yai Naresuan and Hua Kha Khaeng
sanctuaries after weighing the benefits against the long-term costs of
destroying its largest forest reserve.® Meanwhile, the government also
banned all logging countrywide in early 1989, spurred to action by
public anger over the consequences of uncontrolled forest destruction.*

(2)  The recently developed FAO/UNDP-sponsored Tropical Forest Action
Plan (TFAP) initiative is providing a useful model and process for
improved forestry sector planning, donor coordination, and
reorientation of government priorities, and for promoting dialogue on

licy reform. Thus far, Nepal and Indonesia have completed formal
orestry sector Reviews,’ and they are under way in six additional
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countries.® The review and plan formulation process is potentially as
important as the product, as it provides a focus for building support
for policy reforms and for the initiation of programs and projects.
The TFAP process has been criticized by some non-governmental
groups in the U.S. and in the ANE region for not incorporating
enough "bottom-up" input’ and it is indeed important that national
TFAP exercises include meaningful participation by a range of actors,
not just government officials. It is particularly important that local
forest communities have a much greater say in decisions that affect
their environment and livelihood.

b.  Forest Tenures and Community Access

Reform of tenurial rights over forests — legal rights of forest ownership,
access, and control - is an important and promising strategy for improving the
state of forest management throughout the ANE region. The two most important
issues are the rights of local communities and the nature of rights and
responsibilities for timber operations granted to large-scale concession holders.

ANE public forestry agencies increasingly espouse the need to work with
local forest communities and user groups as "partners,” but this requires the legal
recognition of local rights over resources necessary for community livelihood in
order to provide forest-dwellers with a meaningful stake in the long-term
sustainability of forest resources. Local control need not be absolute or
unconditional, nor need it preclude generation of revenues for the state. The key
is for local households and communities to hold secure, long-term, alienable rights
in forest lands and resources, rights that provide the basis for a secure economic
return over the long periods of time that forest management requires.

In Papua New Guinea, forest ownership by indigenous communities
provides a model for forest production and protection in relative harmony with
local needs and customs.* No one form of tenure, however, provides the key.
Cultural, ecological, and other variables may dictate individual ownership, common
property regimes, or rights to particular species and uses without ownership of
land per se. Thailand, the Philippines, and Indonesia are experimenting with a
variety of "stewardship" contracts for reforestation of degraded lands and for
management of buffer zones around protected areas’ On Java, the state forestry
corporation has launched a social forestry program that incorporates community
needs into timber plantation management.® India recognizes some tribal forest
tenures within national law." Indonesian law recognizes traditional rights to
collect non-timber forest products.? NePal is granting legal control over some
forests to local "resource users groups."” The opportunities are numerous, and
existing initiatives have only begun to scratch the surface of the problem.
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Tenurial arrangements for extracting commercial timber are also in need of
reform, particularly in Indonesia, the Philippines, and Burma. Typically, timber
concessions arve granted for periods of time (e.g., 20 years in Indonesia) that
provide no imcentive for ensuring the forest’s future viability. In combination with
a demonstrated lach of povernmental oversight capacity, and lack of legal and
political mechanisms strong enough to permit environmental groups to take a
meaningful oversight role, these short-term concession arrangements have
encouraged the "minring" of the {orest so commor throughout Southeast Asia.

Of course, longer concession periods in themselves would not necessarily
improve management, since market conditions can change greatly over a period of,
say, 50 years, and might dictate clear cutdng. One solution would be a “roll-over"
system, in which a 35- cr 50-year concession is renewed every year for another full
concession term, contingent on adherence to sustainable management principles
and regulations. Impioved monitoring and regulatory capabilities are important
for such a sysiem, but they are important for the success of any system.

Recent developments underline the opportunities and the urgent need for
action. In Indcnesia, there is currently a substantial policy debate about reforming
the concession system (nearly 85 percent of existing concessions will expire or be
renewed by 1993), but the 20-year system remains in place.* In Burma, the
military regime has recently granted concessions to Thai timber companies for
periods as short as fiva years, commencing a process of rapid forest destruction
and tribal displacement by military force.” Given Burma'’s current political
isolation, efforts at conczssion-policy reforni may best be directed at the Thai
government and the concession holders that operate under its laws and authority.

Despite the increasing attention given to the problems of tropical
deforestation, reliable irformation fcr the ANE region on the extent of forests, rates
of deforestation, and condition of remaining forests is extremely limited. Even less
is known about the true social and econoinic costs of forest degradation and forest
loss. A primary shortcoming of existing forestry indicators — apart from their
inaccuracy and incompleteness — is that they fail to present the interdependence of
forests and other sectors of the economy (e.g., agriculture, industry, energy,
tourism) forcefully enough to convince policy makers of the importance of forest
conservation. There are particularly few data concerning the multiple roles that
forests play in the ecoromic life of local communities, especially in regard to
products that do not enter formal markets.
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Improving the quality and quantity of forest assessment and monitoring is a
crucial prerequisite for all other opportunities discussed in this section, and the
ANE countries need to develop improved analytical capabilities to produce it.
Basic national-level inventories and ongoing monitoring systems are urgently
required. To this end, national governments, often with donor assistance, have
conducted forest and land use inventories in India, the Philippines, and other ANE
countries. A comprehensive inventory of Indonesia’s forests (more than 40 percent
of the ANE total) is just beginning with World Bank support.

As recognition has grown that deforestation in the ANE region is primarily
a "people problem,” more emphasis has been placed on documenting the complex
interactions between forest and human agents which determine the conditions of
the forest. Because traditional "forestry research" pays little attention to these
human dimenrsions, the most promising work in tﬁls area has been carried out by
people and institutions - often NGOs - studying the problems of rural
development generally and putting forestry in that context. Traditonal forestry
research institutions are beginning to follow this lead and to integrate sociological
and human ecological perspectives into their agendas, a trend which should be
encouraged. .

At the same time, the more technical aspects of forestry research are
beginning to change, as the need for multi-purpose forest management in the
- region grows. More and more work is focusing on the current and potential value
of non-timber forest products (fruits, medicinal plants, etc.), utilization of lesser-
known timber species, and regeneration of natural forests. AID, for example, is
assisting the Philippines with studies and implementation of "assisted natural
regeneration” under the Rainfed Resources Development Project. Through its ten-
year Forestry/Fuelwood Research and Development Project, AID is also supporting
collaborative research throughout Asia on multi-purpose tree species and
accelerating their acceptance by farmers.

Work on the feasibility of sustainable systems for large-scale commercial
logging in Southeast Asia is urgently needed. It is increasingly evident that most
existing systems have been a failure in all but the most crass, short-term economic
sense. Research is urgently needed to document the failures of existing practices,
analyze more successful systems, and devise alternatives. The focus of such work
should be not on "which systems are sustainable," but rather on determining if
large-scale commercial logging is sustainable under any system, given institutional
infirmities (such as corruption and smuggling) and population pressures.
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4 Managing Forests for Multiple Prod 1 Servi

If the remaining forests of the ANE region are to be preserved from
wasteful destruction, a broader definition of "natural forest management" is needed,
one that goes beyond timber production. Forest management must encompass a
range of complementary uses, including collection of non-timber forest products,
farm forestry, watershed and biodiversity protection, strict reserves, and
agroforestry buffer zone strategies on the forest periphery. The definition of forest
manager must concurrently be broadened to include those communities in and
adjacent to forest areas.

The value of non-timber resources is increasingly acknowledged in many
ANE countries, but much needs to be done to realize their full potential and to
insure that their benefits accrue to local communities. Rattan, for example, is
harvested from 600 species of palm vines native to moist tropical forests. In
Indoneria, traditional mechanisms that prevented over-cutting have broken down
under increases in external penetration and ill-conceived government efforts to
control the industry. Along with a return to local control over the resource,
research is needed to improve the chances for rattan cultivation in ecologically
suitable areas.

Some 500,000 people in Asia already depend on rattan for full-time
employment, and this source of livelihood could increase substantially if rattan
were integrated into the mainstream of forest management concern.® The same
can be said for a number of other forest products, including collection of resins
and gums and intensive wildlife farming. -Crocodiles and butterflies, for example,
are faml\7ed in some Southeast Asian forest areas as well as in Papua New
Guinea.

e. D 1 i I- l Bl l l- E D' Ql I s l [ l .l‘.l :

Rising demand for wood products has prompted the establishment and
expansion of tree plantations in many ANE countries. They can produce large
volumes of timber and fuelwood (often growing three to ten times faster than
corresponding natural stands), protect against soil erosion, help maintain
watersheds, and help reduce the pressure to exploit remaining natural forests.

Plantations are of three types: short-rotation industrial plantations producing
pulp, wood chips, and low-density saw logs; non-industrial plantations composed
primarily of species grown for charcoal, fencing, and fuelwood; and long-rotation
plantations producing high-quality sawn timber and veneer (e.g., the teak
plantations of India and Indonesia). The recent trend in the ANE region is toward
fast-growing multi-purpose species."
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Plantation forests are needed throughout the ANE region to serve as an
alternative to natural forest sources. There are, however, a number of issues that
must be considered if plantations are to provide optimal economic and
environmental benefits in a sustainable fashion. To the extent that fast-growing
species preduininate, plantations cannot compensate for the loss of the full range of
goods and environmental services that natural forests supply, and in any event, the
plantation establishment has lagged behind deforestation in almost all ANE
countries. In addition, since plantations are monocultures, the risks of tree
mortality from insect pests and diseases are very high. Finally, some plantation
species (primarily eucalyptus) have been adamantly opposed by local populations
for their perceived adverse environmental effects, and the lack of local benefit
generated by their cultivation. In 1983, for example, farmers in India’s Karnataka
State marched en masse to a tree nursery and pulled out all the eucalyptus
seedlings, replacing them with native tamarind seedlings.”

A final, critical feature of plantation forestry that must be addressed is the
tendency, noted in Indonesia, to establish industrial plantations on lands excised
from existing tracts of high-value natura! forest. In these cases, plantation forestry
is being used more as a means of legally invading protected forest reserves, and
thereby accelerating logging rates, than as an alternative method of producing
wood products.

In short, plantations can serve an important economic and environmental
role if they: (a) are established in consultation with local communities, provide for
their needs, and respect their rights in land and other resources; (b) move away
from the monocultural model toward more complex systems that provide a variety
of benefits over time, are more resistant to disease and pests, and are more labor-
intensive; and (c) are developed under a system of incentives and regulation that
insures that they are sited on degraded lands, not natural forest areas.

. Promoting Social Forestry Stuategies and Techalout

Increasing realization that existing forestry policy and practice is inadequate
to deal with the pressures on the region’s forests has spurred interest in a range of
"social forestry" strategies, which are espoused both by those who would defend
and strengthen the power of the state over forest resources and by those who
promote increased community control. Stripped of its diverse ideological baggage,
social forestry refers to structural and policy changes in traditional forest
management that have the purpose and effect of increasing the forest benefits

needs and agroecological conditions. It includes some element of agroforestry, and

produces a variety of products with different time frames and end uses. It
involves some degree of participation from the local community, encompassing at
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the very least the sharing of forest benefits, the articilation of local needs and
preferences, and at least passive support for state forest management policies and
goals.

Beyond these ccre elements, social foresiry varies greatly in concept and
execution. In Indonesia, it refers both to increased local participation, benefits, and
tenurial security in the traditional taungya teak plantation reforestation system on
Java, and to the development of community-managed buffer zones around
protected forest areas in the "outer islands."” In the Philippines, it refers to the
granting of "stewardship certificates” to local farmers in degraded upland forest
areas”’ In India, social forestry has been used to describe village woodlots, strip
plantation on road, rail, and canal embankments, and farm forestry on private
land.? Sodial forestry technologies include a variety of agroforestry and agro-silvo-
pastoral systems, fuelwood plantations, home gardens on private lands, and
improved shifting-cultivation systems in natural forests.

The opportunities inherent in the varied and innovative strategies fa'ling
under the social forestry rubric are numerous. Enough experience has accumulated
for systematic review and analysis of social forestry initiatives throughout the
region. This should be a priority for governments, donors, and NGOs, since the
goals and results of social forestry are so diverse.

In particular, the goals of specific social forestry activities need to be better
defined. Goals may include provision of forest products for subsistence or the
market, income and employment generation, enhanced production of food through
agroforestry, rehabilitation of degraded lands, and protection of natural forests
through buffer zone strategies. While often complementary, these goals can
conflict, as they have in many eucalyptus-based projects in India. Resulting
failures do not indicate generic deficiencies in social forestry; rather, they indicate a
poor fit between particular technologies and strategies, and the social and
environmental contexts in which they are carried out.

Building on colonial traditions, most ANE foresters and forestry departments
define their core tasks as the production of timber, maintenance of watershed and
other protection forests, and the limitation of public access to forest resources
through Yatrol-style policinig. Population pressures, low levels of finandal and
personnel resources, and the sheer size of forest areas under nominal state control
in many countries have rendered this model ineffective. If they are to respond to
the opportunities discussed above, the forestry administrations of the ANE region
will need to reorient themselves for a variety of new tasks and objectives.
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Effective forestry strategies in the region are increasingly heterogeneous,
outward-looking, and interdisciplinary. The forester is increasingly called upon to
serve as agent of development, interact with local communities, deal with a range
of non-timber forest products, and integrate substantial agricultural components
into forestry strategies. These changes require professional forestry administrations
to take on new tasks and develop new institutional adaptations to those tasks.
They must also institutionally adapt to the fact that many of the new functions
required for sustainable forestry may best be carried out by people and
organizations in fields other than forestry.

In the forest-rich countries of Southeast Asia, government forestry agencies
are relatively strong and provide an institutional base for developing new skills
and ways of doing things. Indonesia, for example, has recently established a
Directorate for Conservation Extension within the Forestry Department, in
recognition of the importance of people-forest interactions in the management of
parks and protected areas.? The State Forestry Corporation, which manages Java’s
forests, has enlisted the assistance of a community development NGO to develop
and implement social forestry skills and strategies.” The Philippines’ Forest
Management Bureau established a Social Forestry Division several years ago. In
the smaller, forest-poor countries of South Asia and the Near East, where farm
 forestry is of primary importance, it may be more logical to develop the forestry
orientation of agricultural agencies and actors, rather than try to extend the
responsibilities of small and relatively inconsequential forestry departments.

Opportunity 9: Managing Coastal Resources

Traditional sectoral management cannot solve the major resource problems
in coastal environments. Instead, integrated land use strategies are required that
bring together the various interests ~ construction and transportation, heavy
industry, urban and resort development, aqua- and mariculture, and military
facilities ~ and focus on their interdeperidencies and the processes that can sustain
the use of coastal ecosystems. The concepts of integrated resource management
are known and generally accepted. The challenge for the ANE region will be to
put these approaches into practice before the fragile and limited coastal resources
are irreparably destroyed and degraded.

a.  Profiling Coastal Issues

Preparing a national or regional profile of coastal resource and management
issues is a useful way to identify important problems and foster an appreciation of
the issues involved. It is important that coastal profiles be prepared by local
experts and include the participation of local communities. The process should
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include the analyses of resource conditions, trends, their use, and the contribution
coastai resources make to the local, regional, and national economies. At a
minimum, the profile should cover the resources in the coastal zone (marshes,
deltas, estuaries, mangrove swamps, seagrass beds, coral reefs and lagoons,
beaches, and islands), marine resources, and the problems associated with the use
of these resources and their degradation from local, upstream, and marine
activities.” The profile should also examine the institutional mechanisms at work
in the coastal zone and identify the specific circumstances that are interfering with
the preparation, adoption, or implementation of sound resource management
policies. By using existing data sources, the profile can identify priorities for
future research, monitoring, and policy analysis.

A well prepared coastal resource profile can become the basic source of
information for policy discussions, public awareness, and education as well as a
guide to more detailed project and site-specific studies. More importantly, the
profiling process and follow-up discussion can identify a few key problems that
communities can begin to address. In 1987, the Indonesian National Development
Planning Agency (BAPPENAS), with the support of Canada, developed an Action
Plan for Sustainable Development of Indonesia’s Marine and Coastal Resource
based, in part, on a rapid assessment and profile of coastal conditions and
institutions.” Coastal resource management profiles are particularly needed in the
Solomon Islands, Kiribati, Papua New Guinea, the Philippines, and the Near East
countries of Morocco, Tunisia, and Egypt.

b.  Developing Legal and Institutional Frameworks

A principal need in the region is to develop legil and institutional support
at the national, regional, and local levels to guide an<i to govern the use of coastal
resources. These frameworks should enable officials and resource users to resolve
coastal conflicts, promote sustainable development o' resources, protect critical
natural and cultural areas, rehabilitate important habitats and species, and take into
consideration the physical, social, economic, and politica! impacts of resource use.

In Sri Lanka, experience with the Coastal Conservation Department (CCD) in
the Ministry of Fisheries underlines the difficulties involved. In 1987, the Ceylon
Electricity Board requested a CCD permit for a coal-fired power plant within the
coastal zone at Trincomalee. Comments on the Environmental Impact Assessment,
which was required by law, pointed out the significant adverse effects on air,
water, and biological resources. On this basis, after considerable review and
appeal to the Minister, the CCD Advisory Committee recommended against the
permit, and the Electricity Board was refused a permit to build the plant, at least
until the EIA is revised. However, the CCD lacks authority to prepare a
comprehensive coastal zone management plan for Trincomalee harbor, which
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would provide guidance on how and where such energy facilities could be built
while conserving resources.?

Three elements are basic to developing a framework for planning and
managing coastal resources: (a) the requirement that a comprehensive development
and conservation plan for a resource or zone be prepared and agreed upon; (b)
legislation specifying the process of review, analysis, appeal, and permit for
specific projects; and (c) the establishment of an institution that will carry out the
process and compile the information needed to carefully assess various interests
and options.

A legal and institutional framework that fosters bargaining is essential.
Coastal resource problems often involve a complex social and physical
environment, where different resource users are pursuing a wide range of
objectives. Resolving these conflicts requires multifaceted negotiations, sometimes
among dozens of key actors and organizations.

Coastal zone management (CZM) is an approach that is used to guide
development in the coastal zone in a way that is consistent with long-term
conservation of the natural resource. The best approach requires a combination of
a CZM strategy at the national or regional level and more specific CZM activities
at the project or site level.

With the legal and institutional framework in place, a CZM program
requires that the ccastal zone be identified, mapped, and inventoried. This
information, along with data on the uses of the resource, is then used to determine
. Where development will provide the greatest social good and do the least damage
to the resource base. Ideally, coastal policies will be set for each area or region.

A number of options are possible, in uding sanctuaries, preserves, marine parks,
land-use zoning, limits on levels of use and exploitation, industrial parks,
transportation corridors, and energy facilities. Policies should specify the
administrative procedures and enforcement actions to be used to ensure that future
coastal development will be in compliance. A draft plan should be prepared and
reviewed by other government and private organizations and receive public input.
A revised coastal zone management plan should indicate the institutions that will
be responsible for implementing each part of the plan.?

In many situations, particularly the highly polluted and degraded bays and
estuaries that support the cities of Manila, Jakarta, Bangkok, Karachi, Calcutta, and
Port Said, the problems are so serious that the major reasons for developing a
strategy and plan are to clean up pollution and rehabilitate fisheries and coastal
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habitats, not to plan new development.

The management of coastal resources and activities has an impact on the
lives of many communities, and the effect of management of resources is not easily
perceived. Indeed, in the short-term, some elements of the plan -- such as
maintaining beaches, mangroves, or coral reefs — may appear to restrict
development and curtail employment. Since the benefits of these activities are
often spread out anu accrue over a long period of time, an education program is
needed to mobilize public support for management initiatives. Those whose
activities are regulated need to understand why they are being asked o forgo
short-term benefits, and this can best be done by drawing on persons with detailed
knowledge and understanding of local conditions.

Integrated management plans for Thailand, Sri Lanka, Indonesia, Bangladesh,
and the Philippines have been developed for some sites. Sri Lanka has had
success in implementing its limited national coastal resource management program.
The Philippines has passed legislation creating a coastal zone program, but there
has been no implementation of the law. Similarly, in Thailand numerous plans
and regulations have been identified for specific areas, but very few have been
implemented. Regional organizations such as the Association of Southeast Asian
Nations (ASEAN) can be called upon to assess the progress made in
implementation and share the results with other countries just getting started.

d.  Training Coastal Managers

Most ANE countries conduct marine and coastal research, but their studies
rarely sipport policy analysis and the management of coastal resources. Coastal
resource management centers should be established in association with local
universities and supported by government and industry to carry out basic
education, applied and targeted research, and service activities. Such centers can
help build local capacity for analyzing issues, designing projects, and conducting
targeted research and monitoring. They can also carry out training programs. The
need for this kind of help is varied and growing. In Bangladesh, research on
mangrove degradation, shrimp cultures, and sediment management is urgently
needed to expand food production and to ensure added protection from storms
and floods. In Indonesia, training is needed to help provinces identify and
manage marine reserves. In the Near East countries, centers could help develop
coastal resource profiles, develop plans for expanded tourism and fishery activities,
and provide the government with the talent needed to regulate and plan coastal
development.

102



A coastal resource management center has been established at the University
of Kelaniya, in Sri Lanka, with an initial task to help the Coastal Conservation
Department set research priorities. Five of the Environmental Study Centers in
Indonesia have begun to ‘establish marine science research centers which can
support coastal zone management activities.

Opportunity 10: Conserving Biological Diversity

Opportunities for conserving biodiversity in the ANE region have increased
considerably in the past decade. As more knowledge has become available, donors
. have begun to respond, and ANE governments have focused on both the threat
and the opportunities to counter it. Opportunities include: (a) increasing the
knowledge base for both immediate and long-term action; (b) enacting policy
reforms that will increase economic incentives to conserve a wider range of
biological resources; (c) reorienting land use management to more effectively
conserve and utilize the diversity of biological resources; (d) increasing the
coverage and effectiveness of parks and protected areas systems; and (e)
reorienting agriculnu'e and forestry technologies to take advantage of and conserve
biodiversity.?

Conserving biodiversity is often thought of in terms of legal protection of
habitats and species. However, such legal protections mean little without adequate
management or actual protection from unauthorized uses. Furthermore, in all
ANE countries, most biological resources will alw?'s be outside of strictly
protected areas. Biological diversity is thus, a land use and agricultural issue as
much as it is a matter of designating parks and protected areas. This being the
case, sections of this Strategy on forestry, sustainable agriculture, and coastal
Mmanagement are also strategies for conserving biodiversity. Much of what is said
“here should be read as strategies for incorporating biodiversity objectives into those
fields.

Responding to the destruction of biological resources first requires rapid
identification of the ecosystems and species in most urgent need of protection.
Rapid assessments should utilize existing informatior. on conditions and trends in
biological resources, causes of habitat and species loss, and underlying economic
and institutional factors. They may be national in scope, or focus on a particularly
important region or biome. Selection of areas for immediate action should balance
three factors: biological uniqueness, gravity of existing and potential threats, and
the extent of opportunities for conservation.
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Rapid assessments may be carried out in the context of broader
environmental profiles, or as the initial step in a more comprehensive program of
research and assessment. The institutional format will necessarily vary from
country to country. Their overriding goal, however, must be the rapid
identification of biodiversity "hot-spots,” which require immediate action and the
elaboration of practical, immediate steps for their protection.

Beyond such rapid assessments for crisis response, there is a great need for
basic scientific research on biological systems in the ANE region. Scientific studies
which clarify the extent of different natural habitats, their ecological dynamics, and
species composition are crucial for the long-run. Of particular urgency are field
studies which illuminate the ecological processes of tropical forest, coastal wetland,
and marine systems to determine trends in biological productivity, degree of
resilience to disruption from human activities, and current and potential economic
and social value.

An adequate set of biodiversity indicators does not exist at present, at either
the national or project level. Ideally, such indicators should provide four types of
information: (a) a current reflection of the conditions and trends affecting
biodiversity; (b) information on social and economic conditions likely to affect
biodiversity conservation; (c) data on the economic value of biological r¢ sources
under different uses; and (d) data to assess the capacity of in-country institutions
to implement conservation programs. Much of this data should be collected in the
context of coastal, forestry, agriculture, and general environmental information and
monitoring efforts. The key is to devise indicators that present this information in
such a way that it can be used in development policy deliberations.

Human ecological research at the field level is also needed to document how
natural vegetation and wildlife contribute to the livelihoods of rural people and
traditional systems of resource management. Such research should, in particular,
reveal the degree to which the rural poor and landless depend on natural
ecosystems for food, security, health, and income and for coping with natural
hazards such as pest outbreaks and drought. This kind of data should provide the
basis for more realistic calculations of the benefits of conserving biological
resources, and thus demonstrate that conservation is an issue of economic
efficiency as well as equity.

If biological resources are to be conserved, the economic value of
biodiversity must be made clear to both local communities and national policy
makers. At the national level, inclusion of biological resources as capital stock in
national income accounts, previously discussed, provides the opportunity for doing
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so. For this to happen, methods must be further developed and utilized to
quantify the direct and indirect values of forests, wetlands, marine systems, and
the genetic diversity of agricultural plant and livestock species.

While it is difficult to quantify some aspects of the worth of biodiversity,
much can be done. In addition to assessing the value of commerdially harvested
E;oducts such as timber, fish, ivory, rattan, and medicin:(lelants, field research can

used to give value to natural products such as firew , fodder, game meat,

and non-timber forest products which are consumed directly without passing
through a market. The indirect values of ecosystemn functions, such as watershed
Erotection, tourism, soil conservation, and climate regulation are harder to quantify,

ut rough estimates can be made, and they will certainly be more accurate than
current de facto valuations (e.g., zero). Af the same time, development of better
measures of both economic and non-economic values for all of these elements
should be pursued.

For local communities and resource users, more and more varied ways to
provide direct economic benefits from the diversity of biological resources must be
developed. Recognizing local rights to non-timber forest products, reef products,
traditional fishing areas, and other natural wealth can provide the basis for
sustainable community management and increased local incomes, as discussed in
previous sections, Furthermore, both governments and local communities would
have a greater stake in maintaining biodiversity if they were able to share in the
profits made by pharmaceutical and seed companies from development of products
based on indigenous varieties.

¢ Strengthening Management of Parks and Protected Areas

Despite their limited geographical coverage, parks and protected areas
remain among the most valuable management tools for preservation of species and
habitats. Protected areas can serve a variety of functions, from strict protection of
habitats in a natural state to sustainable harvesting of natural products. Since no
one site can provide the full range of ecological and economic benefits available
from natural and semi-natural systems, a country’s protected areas should be
conceived and managed as a continuum of protected sites within an integrated
system. Indeed, optimal protected area systems often require cooperation with
neighboring countries.

The ANE countries vary greatly in terms of both protected area coverage
and the adequacy of management capabilities.” Action in the next five years is
crucial to protect currently unprotected remnants of distinctive and unique habitats
from irreversible modifications. At tines, this designation has to occur in advance
of the careful institutional and policy steps discussed above, but at the very least
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must include an open dialogue with local communities that rely on the biological
resources within these areas.

In general, the Near East countries have given very limited protection to
natural areas. Of greatest urgency are the wetlands along the Mediterranean coast,
which are breeding grounds for many migratory birds, and the coral reefs of the
Red Sea. In Asia, under-protected areas include the Western Ghats area of India,
the Irrawaddy and southern regions of Burma, and many ecosystems in the
Philippines. Generally, the mangrove, coastal wetland, and tropical coral reef
ecosystems throughout the ANE region are seriously under-represented.

Although expanding protected area coverage is important in some places,
the greater challenge is to improve the management of existing protected areas. In
virtually every ANE country, additional training is essential for staff at all levels.
In many countries, reserves lack the infrastructure for basic monitoring, let alone
for development of scientific research, tourism, low-intensity extractive production,
and other activities that increase economic value -~ and hence support for --
reserve maintenance, nationally and locally. If reserves are to become more than
"paper parks,” they will require substantial investments. These investments are
unlikely to materialize, however, until it is demonstrated that protected areas can
"pay their way."

In addition, the involvement of local communities in protected area
management is a crucial element for success. Local communities should be
directly incorporated into park and reserve management as rarngers, guides,
researchers and research assistants, builders of infrastructure, and providers of
tourism services. Nepal provides two examples of how this can be done. In
Sagarmatha National Park, responsibility for forest protection was returned to the
local Sherpa community, and efforts were made to increase local employment in
the tourist trade.® Deforestation has declined, local incomes have increased, and
the community is generally supportive of the park. In Royal Chitwan National
Park, regular interactions between park staff and local residents have substantially
reduced conflicts and unauthorized encroachments.® Field studies on the
productivity of natural grasslands (supported by AID) led to a grass-cutting
schedule for local people which yields approximately $2.9 million worh of fodder,
thatch, and reeds a year for adjacent communities. These kinds of strategies
reduce pressures on protected areas by increasing incomes for surrounding
populations, thereby demonstrating tangible economic benefits from conservation.
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4. Conserving Genetic Diversity for Agriculture and Fores

Some of the most direct benefits of biological diversity come from the
diversity of genetic material, or germplasm, found in the domesticated and wild
plant and animal species that constitute the basis for agriculture, aquaculture, and
forestry. Genetic diversity can be used both to reduce the risks of crop failure and
to develop new varieties adapted to specific environmental conditions, or providing
higher yields. Furthermore, the genetic materia! in wild relatives of domestic
species is often essential for overcoming the pests and diseases that inevitably
evolve. Rice, for example, gets its resistance to two of Asia’s four main rice
diseases from a single sample of wild rice from central India® Genetic diversity is
also important for maintaining its resilience and productivity of livestock, fish
stocks, and forest resources.

Maintenance of plant and animal genetic material in the wild (in_situ) and
of wild or domesticated material in gardens, orchards, seed collections, or
laboratories (ex_situ) are both essential strategies for managirg the basic genetic
stock. Preservation of wild relatives should become an explicit goal for protected
area design and management. Species for which conservation is of high priority
include relatives of: groundnut, oil palm, banana, rubber, coffee, cocoa, members of
the onion family, citrus fruits, mango, a number of forage crops, and rice. India
has already set up a "gene sanctuary" for citrus species,” and similar efforts are
needed throughout the region.

A wide range of forestry, grazing, extensive cultivation, and other land uses
could, with proper management, contribute to biodiversity conservation. The key
lies in developing incentives and land use planning systeras that serve human
needs while protecting the distinctive biological resources of each area or zone.
For example, a core area wunder strict protection could be surrounded by one or
more zones under varying types and intensities of human settlement and
exploitation. The government might directly manage the protected reserve, while
local farmers manage surrounding lands under a variety of uses ranging from
collection of forest products to agroforestry, tourism promotion, and permanent
agriculture and settlement. The need for basic scientific and sociological research,
participatory pilot activities, and the strengthening of community tenures and
organizational mechanisms - as discussed in other sections — are all important
aspects of this model. Reorientation of old-line government agencies for a more
flexible and "people-oriented" approach is also a crucial element.

Ex situ technologies (seed banks, in vitro plant tissue, orchards, frozen
semen and embryos, etc.) have developed rapidly in recent years, but face many
unresolved problems. Chief among these is the fact that the evolution of the
species is "frozen," and no further adaptation to pests or environmental changes
can occur. Nevertheless, ex situ efforts are an important part of an overall
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strategy and should be pursued both internationally and within individual
countries. Among the ANE countries, only India has an effective germplasm
conservation program. The Internadonal Board for Plant Genetic Resources
(IBPGR) which was established in 1974, can assist ANE countries in developing
strategies and appropriate technologies for genetic conservation. Donors in turn
can facilitate international exchange of information and resources in this regard.

In forestry, more attention should be paid to maintenance of genetic
diversity in both natural forests and plantations. The commercial forestry practice
of "high grading" ~ cutting only the best specimens ~ impoverishes the genetic
timber stock and should be restricted through both regulation and economic
incentives. In plantation forestry, reliance on monocultures should be reduced in
order to increase resilience to pests and allow for the development of tree-planting
systems that more closely mimic nature’s diversity. Models for diverse agro-
silviculture systems exist throughout the region, the home gardens of Java being a
prominent example. The economic incentives that foster monocultural timber
plantations can be reversed through establishment of appropriate economic
incentives. Increasing appreciation of the value of genetic and species diversity
can in turn provide the impetus for these policy reforms.

B.  AGRICULTURAL SUSTAINABILITY

It is becoming evident throughout the ANE region that the historical
increases in agricultural production observed over the past several decades cannot
be sustained simply by cultivating and irrigating more land and applying more
fertilizer and pesticide. At the same time, growing populations and changing
consumer demand require a renewed effort to increase agricultural production.
Governments, donors, and —~ most importantly ~ the region’s millions of farmers
must, therefore, develop new agricultural strategies which increase productivity on
both favored and less-favored lands, reduce resource degradation, and enhance
equitable distribution. The challenge is immense, but the opportunities for meeting
it are also substantial, provided that the transition can be made to the theory and
practice of "sustainable agriculture.”

Three important factors underlying sustainability are: (a) its dynamic
nature ~ i.e, what is sustainable varies through time, place, and in terms of what
is being sustained for whom: (b) the need for agricultural interventions to meet the
expressed (but evolving) needs of farmers and give them early and secure returns
for their efforts; and (c) the absolute need to conserve the natural resource base. It
follows that the era of the uniform technical "package" is for the most part over.
Sustainable agriculture requires adherence to a flexible set of systemic principles
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and approaches which:

0 Maintain and improve the quality and productivity of soils, water,
and other biological resources (e.g., adjacent forests and watersheds)
that directly and indirectly make agriculture and other economic
activities possible;

0 Attain the highest possible efficiency in use and conservation of basic
farm resources (soil, water, sunlight, energy, and farmers’ capital and
time), while providing for basic livelihoods and household needs
(including energy and cash income).

0 Preserve and enhance maximum biological diversity in both natural
and agricultural systems (i.e., genetic diversity within economically
important species and species diversity per se, including animals and
trees) and incorporate maximum biological interaction (e.g., mulching,
agroforestry, intercropping, legumes), while minimizing the use o.
health-endangering and environmentally damaging external inputs,
such as chemical fertilizers and pesticides;

0 Maximize farmer autonomy and empowerment through participation
in decision making that affects them, grant legal recognition o
paramount local rights in land and resources (whether private or
common property), expand and enhance the use of local knowledge,
reccgnize the critical roles of women farmers, and devolve the locus
of management authority to the farm community;

o Provide a policy framework that is flexible, capable of changing as
needs change, establishes appropriate economic and institutional
incentives for an ecologically-based, integrated approach to agriculture
and provides training and extension that builds on current farmer
Practices.

Putting these principles into practice will require many ANE countries and
donors to take a fresh look at their agricultural institutions, policies, and strategies.
Sustainability cannot be limited to existing, favorable lands, but must be extended.
to the less favorable and in some cases already deﬁraded and abandoned lands.
And, the principles of sustainable agriculture will have to be applied in the
production systems of farms, fisheries, grazing and rangelands, and other intensive
and extensive uses of land for food, fogc;er, f-%lel, and fiber production. The main
point is that these challenges must be addressed in the increasingly populous ANE
countries of the 1990s.
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Opportunity 11:

Fortunately, there are a number of actions that ANE countries can pursue,
which will directly improve the sustainability of their agriculture. These include
policy reform, the application of new methods for field research and field testing,
and the dissemination of agricultural information using a variety of existing and
innovative techniques and institutions.

a.  Policy Review and Reform

The importance of basic economic and institutional policy reforms for
sustainable development has been discussed throughout this Strategy and is
nowhere more important than in the agriculture sector. Governments must
reconsider taxation, subsidy, food pricing, land tenure, and all other policies that
put farmers — particularly poor farmers — at a disadvantage and skew incentives
against the adoption of sustainable agricultural principles and practices. At the
same time, they must develop an appropriate framework of incentives, without
which farmers will simply not adopt new ways, no matter how well they work on
the experiment station or in the pilot project. Similarly, private enterprises will
only play their optimal role in sustainable agricultural development if there are
incentives to do so, and the state frees them to pursue those incentives.

The first step that governments should take is to review policy-determined
incentives in light of the objectives and needs of sustainable agriculture. One
possibility for getting the review under way is to establish a semi-independent
national commission to conduct a one-year assessment of the status of agricultural
sustainability and to make specific recommendations for policy and institutional
changes. In order to avoid an overly "top down" approach and to assess the
impact of existing policies on farmer practices, such a body should make
maximum use of farm-level participatory research, public hearings, academic input,
and participation by a wide range of private sector actors and institutions,
including NGOs and donors with proven track records in supporting sustainable
and diversified agriculture. In some countries, regional or even subregional
commissions corresponding to agroecological zones, may be more useful.

Particularly important subjects for policy review and reform are:

o Macroeconomic policies, such as trade, exchange rate, fiscal and
monetary policies that have a significant impact on agriculture;

0 Agricultural input and output pricing policies and interventions, such
as export and import duties, subsidies, producer margins, and
government monopolies;
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0 Agricultural stabilization policies, including the use of consumer
subsidies, price stabilization, marketing boards, and manipulation of
stocks; and

0 Agricultural credit ‘policies and the extent to which they focus on
ecologically-sound farmin:- practices. -

The importance of incentives should not be caricatured into a belief that if
we “get the incentives right," everything will magically fall into place.. For one
thing, one has to ask "right for whom?," ‘right for how long?," and other questions
that encompass the dynamism of the sustainability challenge, and its important
distributive dimensions. Policy reform must be an ongoing process of constant
readjustment, in which it is recognized that we can never get the incentives "right,"
but we can continually get them better, based on systematic research, evaluation,
and unfettered feedback from the farmers whose behavior and livelihood are the
ultimate criteria for policy reform in the first place.

b.  Research for Agricultural Sustainabili

If research is to count for much, it must provide insight into the complex
and varied environmental and socioeconomic conditions of farm households and
communities, taking a distinctly ecological and interdisciplinary perspective rather
than focusing on single crops or commodities or single management interventions.
It should examine on- and off-site linkages of different cropping systems, impacts
of temporal and regional cultivation practices, and the efficient use of internal
resources and inputs. More research is needed on integrated farming systems,
management of natural systems as a buffer for agricultural systems, and
management of diverse agricultural systems.

National and international research institutions can make a greater
contribution to promoting sustainable agriculture by adopting perspectives on
farming systems research that include the following components:

0 An emphasis on the use of multi-disciplinary workshops and rapid
appraisal techniques;

0 A focus on ecological as well as socioeconomic concepts;
0 A focus on the relative costs and benefits of alternative (e.g.,

monoculture versus polyculture) cultivation systems in different
ecosystems and socioeconomic contexts;
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o A reccgnition of the importance of the tradeoffs in agricultural
development between productivity, sustainability, and equity; and

0 Application of these perspecﬁves not only to farming systems but to
analysis and development of larger systems at the village, watershed,
region, and even national level.

This kind of approach is utilized in the "agroecosystems analysis" case study
methodology, which has been tested in India, Thailand, Indonesia, and Pakistan.*
This methodology relies on a form of rapid rural appraisal. Informal interviews
with local people, sketch-mapping, and other methods are used to increase
understanding of environmental and socioceconomic problems in a community and
the factors influencing farmer decision making. The results are analyzed in terms
of what interventions are most promising for improving productivity, sustainability,
and equity through increasing househ~ld income, maintaining or improving
resource management, or lowering the risk of catastrophic failures. The
methodology is flexible enough to apply to field cropping, livestock, perennials,
and aquaculture. The degree of farmer participation in this method is potentially
very high, as it emphasizes a "bottom-up" approach to data gathering and option

formulation.

A more costly and time-consuming - but often effective — variant of this
methodology is "diagnostic research."*® While the data-gathering methods are
substantially the same, this model stresses the importance of a researcher living in
each subject community for an extended period of time (at least six months), with
periodic meetings between researchers from all sites. Apart from the more
detailed quality of data obtained, this model allows for deeper understanding of
sensitive socioeconomic and legal issues (e.g., illegal fuelwood sources, informal
credit networks, political factors) that rapid appraisals often miss. In addition, a
sustained period of research can serve as a catalyst for the building of support and
interest among %ovemment officials and other actors for the interventions, pilot
projects, and policy reforms to be recommended. Rapid and more extended
research sirategies can be combined with rapid appraisal of a large number of
sites, leading to more detailed diagnostic research at strategic sites.

International and national agricultural research centers (IARCs and NARCs)
can play an important role in promoting agricultural sustainability. However, a
new approach to testing is needed, one which: rciies on working more closely with
farmers. Too often the technological advances generated by these centers have
been developed and tested ondy on experimental stations. The IARCs and NARCs
are sensitive tc this problem. Under the umbrella of the Consultative Group for
International Agricultural Research (CGIAR), they are moving to incorporate
sustainability into their agendas, to increase the participation of ordinary farmers,
and to concentrate more of their efforts on helping farmers on less well-endowed
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lands.* They must still pay more attention to adapting international advances to
specific national and local conditions, for which strengthening of national research
capacities and improved coordination between international and national centers
are priorities. Conversely, NARCs should also devote greater attention to
researching the ecological bases of traditional, indigenous farming systems as an
additional source of innovation with wider application. In all cases, research
results must be taken fully into account in the policy making process.

¢ Models of Sustainability; Field Teat

Viable working models at the farm-community scale should be developed
from research efforts. All too often, pilot projects are not treated as the impertant
phase of research that they represent, in which conclusions and recommendations
are tested in the field laboratory of the farm community by the most important
researchers of all, the farmers.

As research must anticipate and encompass pilot project efforts, so too must
pilot projects anticipate their forward linkages, both to policy reform and to
diffusion of innovative technologies. Too many pilot Projects are characterized by
, unrealistic levels of attention and financial input, neither of which can be sustained

in large-scale replication or over time. As a part of the research process, good
pilot projects can serve as the catalyst for developing policy coalitions in favor of
reform and providing concrete directions for such reforms. At the same time, it
must be remembered that inducing agricultural innovation in ten villages is
different from doing it in 1,000 villages. Pilot projects must, therefore, constantly
examine their potential for large-scale replication, taking technical, ecclogical,
socioeconomic, budgetary, and institutional factors into account.

4 Scaling Up: Extension for Sustainabil

Diffusion of sustainable agricultural technologies requires the voluntary
adoption by millions of farmers of locally appropriate technologies and farming
systems. Agricultural extension is the mechanism generally used to achieve this.
As agricultural strategies change, there is a great need for innovative and more
effective extension mechanisms that can work in the face of stable or declining
government expenditures. A wider range of actors — including farmers themselves
— needs to be mobilized to carry out and finance extension.

Extension must not only bring technologies to the farmer but must learn
from farmers’ performance and draw on their empirical skills to develop new

approaches. Rather than an extension service, what is needed is an extension
network within which the government extension service is but one of a number of
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actors. The challenge is to combine the distinctive competencies of each actor in a
flexible system which responds to the distinctive agroecological and socioeconomic
characteristics of different communities and regions. In particular, extension
should more fully promote farmer-to-farmer information exchange and training,

Personnel trained in the diverse skills needed for effective extension are in
short supply throughout the region, and this shortage is an important reason why
projects fail. Incentives must be created in research and extension to attract and
hold the best scientists and managers in the system. Governments should be
encouraged to sustain quality personnel by offering working conditions and
incentives commensurate with skills and effectiveness. At the same time, new
sources of skilled personnel must be sought out and developed from universities,
NGOs, and the private sector, and integrated into the extension system.

Opportunity 12: Restoring the Productivity of Degraded Agricultural Lands

The imminent exhaustion of the arable land frontier in the ANE region, and
the enormous increases in population projected for the next several decades, mean
that degraded lands will have to be restored to productivity if human needs are to
be met. Fragile upland and other steeply sloped areas degraded through
inappropriate land use, and irrigated cropping systems rendered unproductive
through waterlogging and salinization, present the greatest challenges. The
productivity of such degraded lands can be restored through a combination of
institutional and policy reforms, technological interventions, and socioeconomic
measures, but the challenge is formidable, and the costs will be high. The costs of
not rehabilitating significant segments of these potentially productive lands,
however, are likely to be far greater in the long-run.

a.  Restoring Degraded Uplands

The basic principles for upland land rehabilitation are known. Engineering
interventions (check dams, bench terraces, trenches, and the like) constitute the first
component. The second important element is upgrading vegetative ground cover
through reforestation, afforestation, reseeding grassy slopes and high-country
pastures, planting the lips of terraces, and introducing perennial crops.

The third and perhaps most important element is responsiveness to the
needs and capacities of local farmers and communities. Without this, new
technologies will inevitably fail. In addition, rehabilitation schemes must equitably
distribute costs between lowland areas, which often reap the most immediate
benefits of upland rehabilitation through reduced siltation, floods, and drought,
and upland areas which must bear the costs. In Colombia’s Upper Magdalena
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Watershed project, for example, 4 percent of hydropower company revenues are
required by law to be invested in upstream watershed management.” Finally,
studies throughout the regior have stressed the centrality of basic policy and
institutional reforms for land rehabilitation, including clarification of land tenure
(particularly on common property and public lands).

Experience in Jordan illustrates the utility of fruit trees and other perennials
in restoring steep degraded lands.* Seventy percent of jordan’s rainfed cropland
has a slope of 9 percent or more. The government has successfully persuaded
farmers to replace cereal crops -~ ground preparation of which greatly contributes
to erosion — with olives, peaches, pomegranates, and other fruit trees. At the
same time, farms were stone- or earth-terraced to reduce erosion. Key to the
program’s success was the World Zood Program’s providing supplemental food
and paid employment until the newly planted fruit trees provided an economic
return,

The Indonesian government’s social forestry program has targeted severely
degraded public forest lands on Java with considerable initial success.® Important
elements of the program are: intercropping of annuals, fruit trees, fuelwood, and
commercial timber species; granting of long-term, inheritable- use contracts to
farmers; providing of subsidies at initial stages of rehabilitation; intensifying farmer
participation through forest farmer groups that target poor and landless farmers;

and intensfying the involvement of a community-development NGO from the very
beginning of the program.

. For local successes in upland rehabilitation to be translated into effective
national policy, wstitutions at the center must be strengthened. With this goal in
mind, the government of India decided in 198 0 set up the National Land Use
and Wasteland Development Council, under the chairmanship of the prime

coordinate wasteland development programs throughout the country.® This kind
of institutional arrangement is a helpful step in mobilizing resources for land
rehabilitation and may provide a general model for other countries in the region.

Large areas of irrigated lands that have been rendered unproductive through
salinization, alkalization, and waterlogging and can be rehabilitated only by
pumping or draining away the excess water, or by leaching the soluble saits.
Available technologies include horizontal tile drains, vertical tube wells, vegetative
techniques, and changes in cultivation practices to lessen vulnerability to salinity.
In heavily alkalinized areas, introduction of tolerant crops (primarily rice and some
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forage grasses) is often the most practical strategy. Since the investments required
for all of these technologies are large, farmers intended to be served by such an
effort must first be convinced of the value of good drainage for increasing
productivity and learn the technical skills to maintain the systems. It is
particularly important that restoration strategies be keyed to local socioeconomic
conditions and needs, since it is local communities that must bear much of the
initial and recurrent costs of land rehabilitation.

India has led the way in rehabilitating degraded lands. From 1982 to 1986,
nearly 200,000 hectares were brought under cultivation in Haryana, Punjab, and
Uttar Pradesh. The National Botanical Research Institute’s test program at Banthra
(near Lucknow) pioneered the strategies for doing so. Until the research facility
was founded in 1956, the Bantniu area had been a barren, alkalinized wasteland.
Working with i0cal residents, scientists began rehabilitation using low-cost labor-
intensive methods. Tubewells were sunk and drainage canals and holding ponds
were constructed. Organic matter was used instead of expensive chemical inputs
to repair the soil, and a vegetation succession regime was designed. Once
alkaline-tolerant species were established, they improved the soil for less tolerant
ones. By 1973, productivity had been restored, and today the site is a mix of
cropland, fodder grassland, and woodlands supporting a variety of wildlife. The
economy of the village has been transformed, and the people draw a sustainable
livelihood from the area."

Opportunity 13: Making Greater Use of Integrated Pest and Soil Fertility
Management

Key to attaining stable and sustainable management of pests and soil fertility
is the incorporation and integration of a variety of techniques for integrated pest
management (IPM) and integrated soil fertility management (IFM) in such a way
as to minimize the need for chemical fertilizers and pesticides.”

The goal of IPM is to maintain pest populations at tolerable levels, rather
than to eradicate them with tolerance defined primarily in econcmic terms. What
is needed is that combination of interventions which makes maximal use of natural
control or mortality factors, such as biological enemies of pests, resistant crop
cultivars, and cultivation practices (e.g., planting times and intercropping) that
reduce infestation risks. Pesticides may be a part of the management system, but
they should be used only when absolutely necessary and used in a way to
minimize impact on natural enemies, the environment, and human health.
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The maintenance or improvement of soil fertility also relies on an integrated
approach, IFM, which includes: (a) combining use of organic and inorganic
fertilizers with composting to reduce nitrate runoff; (b) improving fertilizer
application and timing to increase efficiency and to reduce off-site runoff; (c)
rotating crops and intercropping to regenerate soil organic matter, quality, and
fertility; (d) balancing inorganic nitrogen use with other nutrients; (e) using
nitrogen-fixing cover crops or green manure to improve soil structure and
moisture, especially on drylands with erodible soils and low organic matter; and (f)
using vegetation to reduce soil losses from wind and water erosion.

> Palicies to Subpost I | Pest and Soil Fertility M

IPM and IFM programs require an understanding of both the biophysical
conditions and the socioeconomic context of agroecosystems. Interventions are
necessary at a range of levels, from a farmer's field to national policy. An
economic climate favorable to IPM and IFM includes reducing subsidies which
encourage excessive use of inputs, particularly pesticides, and divert scarce
government resources from developing alternatives.

The experience in Indonesia illustrates the impact that policy changes can
have. Indonesian policy thrward pesticides has changed dramatically in recent
years. During 1975-79, millions of tons of rice were lost to the brown planthopper,
an insect that was not considered a pest five years earlier. Research showed that
the rice brown planthopper became a pest because of excessive insecticide
applications, which were heavily subsidized by the government. When a second
outbreak occurred in 1985, threatening 70 percent of Java’s rice crop, the President
banned 57 registered brands of broad-spectrum pesticides, reduced subsidies on
others, and declared IPM to be the national pest control strategy for rice.

IPM and IFM require heavy inputs of management and training, however, in
addition to site-specific research. "To encourage effective implementation at the
field level, improved organization is necessary. A promising approach is the
establishment of pest management districts that link together farmers, pest
management advisors, and researchers along commodity lines or within boundaries
of agroecological zones. Such districts or zones provide an effective regulatory
structure for coordinating the use £ key pesticides, developir3 a range of
alternative cultivation practices (e.g., timing of planting an plowing), biological
control (e.g., conservation, augmentation or introduction of natural enemies); and
the introduction of disease- and pest-resistant cultivars. In addition, it permits
exchange of information on a local level among growers and producers.
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A moderately scaled program would involve the reduction of pesticide
subsidies and increased investments in research and extension along pest
management districts. Aggressive efforts are needed where pesticide use is already
common and pest resistance is increasing, such as parts of Egypt. This entails
establishing guidelines which eliminate non-economical pesticide applications and
which maintain and protect beneficial insect predators and parasites.

Biological control alternatives can be very cost-effective compared to
chemical control in terms of total expenditures and long-term reliability.
Commercial production of biological control agents, such as parasitic wasps and
insect pathogens, may provide alternative pest control opportunities at the
community level. However, a well-organized infrastructure needs to be in place to
produce, to handle, and to disseminate control agents in a timely and cost-effective
way.

Research is needed to scale up biological control efforts to permit local as
well as widespread dissemination. Of critical importance in all approaches to IPM
and IFM is the development of farmer-friendly management techniques. Much
greater emphasis should be placed on research to develop techniques for sampling
and monitoring that farmers can use.

b.  Regulation of Agrochemicals

In order to reduce the negative environmental and public health impacts of
agrochemicals, clear regulations on storage, packaging, handling and disposal are
required, with concomitant increased monitoring, reporting requirements, public
education and enforcement. This includes strengthening pesticide regulatory and
management authorities. The environmental impact assessment process can be
used to anticipate and reduce water and air contamination from pesticide
applications. Baseline data for every ANE country are essential for monitoring the
extent of environmental contamination, such as residues in food, water and soil,
and human exposure. This is especially urgent in fragile environments such as
freshwater aquifers.

¢ Training F

The-most important element for promoting more careful use of
agrochemicals and improved pest management is farmer training and improved
agricultural extension. Alternatives to agrochemicals for pest and soil fertility
management draw heavily on site-specific information and on problem-solving at
the field level. Economic thresholds need to be designed, which farmers can
understand and implement. For improved fertility management, much greater
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emphasis should be placed on promoting application practices to reduce loss of
fertilizers and on incentive structures to encourage integrated approaches, which
not only may improve fertility but may also reduce soil erosion and runoff,

Extension programs need to build on existing farmer knowledge of local
conditions and pest behavior by training them to conduct pest diagnostics, evaluate
infestation levels, calculate economic thresholds, and use chemicals safely.
Emphasis should be placed on implementing improved pest management where
pesticide use is high. This may focus on private sector initiatives. Farmers on
marginal lands, however, would also benefit from improved crop protection, given
the expense of agricultural chemicals.

After Indonesia banned pesticides on rice, it essentially staked the future of
its rice crop on intensive training in IPM for farmers. Since the program began in
1986, at least 31,000 farmers have been trained in IPM techniques, and pesticide
use has fallen from 4.5 to 0.5 applications per season.

d.  Research

Research on biological control as an alternative to chemical control needs
greater attention in all ANE countries. It should inciude research on cropping
practices to maintain and encourage natural enemies. There are also a number of
relatively unexplored and promising opportunities for introducing beneficial insects,
diseases, and pathogens on all major crops. Another research opportunity is the
control of post-harvest losses, which can be considerable. Soil fertility research
should focus on the combined use of inorganic and organic fertilizers, and
mechanisms to increase efficiency and complementarity. Interactions between the
use of fertilizers and pest dynamics should also be explored. Adaptive use of crop
rotations and intercropping to improve soil fertility, soil quality, and soil
conservation is also needed.

Finally, the appropriate balance between applied research and implementary

research deserves closer attention to ensure that improved management systems, as
they are developed, do not languish in isolated experimental sites.
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C MEETING WATER RESOURCE NEEDS

Water is needed for domestic uses, for growing crops, and for running
industry. Water is also required to support fish, other aquatic animals and plants,
and natural processes. Water taken from rivers, streams, reservoirs, or from
groundwater aquifers varies in quality, depending on local geologic conditions
which determine the amount of salts, sediments, and organic matter suspended
instream. Increasinglg, however, water quality and the amount of water available
for use depend on what humans do to it. Because water is renewable it can be
used and reusec many times. When misused, wasted, or polluted, its uses
downstream are limited, costs go up, and conflicts increase.

For the water-poor countries (with per capita availability less than 1,000
cubic meters per year) of the Near East — Egypt, Tunisia, Yemen, Jordan -
securing adequate supplies of clean water for human and livestock consumption,
irrigated agriculture, and industry and electric power generation is a constant and
costly struggle. For the water-rich countries (with per capita availability greater
than 5,000 cubic meters per year), particularly Bangladesh, Burma, the Philippines,
Indonesia, Sri Lanka, and parts of India, water is abundant, and during monsoons
it is in excess. However, because of rapid deforestation, inappropriate agricultural
practices, and the lack of industrial and municipal pollution controls abundant
supplies of clean water cannot be taken for granted.

The three basic goals of ANE countries are to develop dependable and safe
supplies for people, protect and manage the environmental systems through which
water moves, and increase efficiency in energy, industry, agriculture, and human
uses. Two opportunities for addressing water quantity and quality problems in
the region — planning for multiple use and improvirg people’s access to clean
water -- are outlined below. Other opportunities dealing with watershed
management and urban water quality problems are addressed in other sections.

Opportunity 14: Sustaining Water Supplies for Multiple Use

In a world of increasing competition for water, sustainable water resources
management can only be achieved through significant stren%thening of the
institutional and policy structures through which water is obtained, distributed,
and utilized. There are four strategies for moving in this direction in the ANE
region: (a) policy reform; (b) institutional reforms for planning and management at
both natiomal and local levels; (c) training, research, and information systems; and
(d) increased international cooperation.
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a.  Policy Reform

While a variety of good technologies and management strategies exist for
improving the effidency and sustainability of water systems, they are unlikely to
be adopted without significant changes in the framework governing watersheds
and other sources, and the conveyance and use of irrigation water.

Irrigation Policy. Almost all countries in the ANE region subsidize water
for irrigation (and other uses) and in many cases suppiy it free of charge,
regardless of the degree of scarcity. In Thailand, for example, irrigation water is
provided without any attempt to recover costs or to charge a price reflecting its
Increasing scarcity.® "Virtually all Near Eastern countries, but narticularly Egypt,
Yemen, Jordan, and Tunisia, face severe water shortages; yet v.ater continues to be
subsidized throughout the region, and water effidency is unacceptably low.% In
Egypt, where 30 percent of the irrigated lands suffer from salinization and
waterlogging caused by over-irrigation, water use efficiercy will have to increase
by 60 percent over the next ten years to meet the needs of a population projected
to reach 70 million by 2000.° This state of affairs represents the culmination of
centuries of cultural attitudes toward water, as well as the interplay of powerful
political forces; changing these factors is not easy.

The goal of irrigation policy reform is to have the price of water reflect its
true cost and have irrigation-water users pay that cost. In reality, this is hard to
achieve, and the more immediate goal may be to have users pay for the operation
and maintenance of the system. Irrigation reform calls for overhauling irrigation
policy to provide incentives for efficient water use; to increase cost recovery; and
to generate funds for rehabilitation, maintenance, and improvement of existing
irrigation systems. The first step should be to strengthen capabilities for research
and comprehensive planning in order to identify priority needs and tradeoffs; to
assess salinization and waterlogging problems; and to provide the data needed to
identify the most cost-effective policy reforms. Improved information is essential
for comprehensive planning, but it can also help to highlight the seriousness of

water problems and to build consensus for policy change.

Next, there is a need to strengthen water users’ associations and to make
structural modifications in existing irrigation systems such as intermediate storage
at the head of distributor channels, and installation of meters in secondary
channels. Such modifications would make possible bulk water sales through
contract with water users’ associations and cooperatives. Thic is already done in

India; in Gujarat State, for example, the irrigation agency sells water volumetrically

in bulk to cooperatives, which distribute it and collect fees from their members.%

121



Where volumetric priing is not feasible or is prohibitively costly, low-cost
aprroximations such as area-based irrigation charges and iand taxes could be
introduced. The sacrifice of efficiency in this case may be justified by the savings
in metering and collection costs. The evidence suggests that farmers are prepared
to pay for reliable irrigation services.

Aside from increasing efficiency, policy reforms can also help to increase the
supply cf water. In Bangladesh, for example, the vast and relatively shallow
aquifer provides extensive opportunities for increasing groundwater irrigation
supplies through tubewell development.” The primary impediments are policy-
driven — because the supply of irrigation credit has been drastically decreased in
the past three years, the raie of tubewell installations has slowed dramatically.
Although the government allows import of small engines (used for tubewells)
duty-free for agricultural uses, farmers are unlikely to be able to invest in tubewell
development wiu.out a revision of credit policies. In exploiting groundwater for
irrigation, however, it is crucial that adequate data be developed on hydrological
processes and the environmental impact of altering them. Aquifer data are
generally scanty throughout the region.

Urban and Industrial Water Supply Poacy. The demand for water by
industry, steam electric generation, and growing urban populations puts additional

requirements on the: need for policy reform. Water can be used and reused many
times before it evaporates, percolates into the ground, or reaches the sea.
However, current polidies do not support water as a renewable resource.

The goal of urban and industrial water supply policy should be to institute
incentives that wili minimize the use of water and maintain its 3ua1ity at the
lowest cost. Minimization policies include charging industry and municipal water
authorities for water withdrawn froin surface and groundwater supplies. Users
should be metered and charged by volume and quality of water received.
Industries, including municipal wastewater treatment plants, should be taxed on
pollution in excess of established standards. Training programs and demonstration
projects can be used to develop and implement industrial technologies that recycle
process water rather than relecse it into rivers or to municipal sewage systems.

b.  Institutional Reform

Sustainabie water management depends on institutional as well as policy
reforms, particularly with respect to water resources planning, institutional
arrangements fér watershed management, and deveiobment of effective local water
organizations.
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National Level Reforms. In countries facing serious water shortages and
escalating conflicts between water users, greater commitment is needed to strategic
planning at the national level. Water planning should anticipate the growth in
demand by the entire range of water users, and weigh the costs and benefits of
different investments to meet those demands (e.g., investments in infrastructural
supply development versus efficiency and demand reduction). The Bangladesh
Natio‘r;al Water Plan provides an example of how integrated water planning can be
done.

With the support of major donors, the government of Bangladesh has
completed a National Water Plan and devised a strategy for developing a viable
and enduring water resources planning capability. The plan calls for a series of
investment programs — flood control, drainage works, tubewell irrigation —
totalling $6 billion over 20 years, endorsed by the multisectoral National Water
Council, chaired by the president. It incorporates the interests of all the major
water-using sectors including agriculture, industries, transportation, health, and
housing, in an integrated planning process.

Even with a balanced and strategically sound plan in hand, implementation
of sustainable water policy requires close coordination among sectoral agencies,
particularly in the case of watersheds. Because watersheds rarely coincdide with
jurisdictional boundaries, an integrated approach requires a strong authority to
mediate sectoral and jurisdictional conflicts and to set overall priorities for the
watershed.

In general, however, it is unwise to create new "watershed management
institutions.” Because they do not displace existing political authorities and sectoral
agendies, such institutions tend to further diminish chances of integrated planning
-and action, rather than to promote it. More useful is establishment of clear lines
.of authority and coordination among existing agencies and units of government.
Procedures for negotiation and consensus building should be encouraged, but it is
crucial that one agency or unit of government ultimately possess authority to rule
on major policy and plaraing decisions. Donors financing watershed projects tend
to evade these tough authc-ity issues and shift that support from one agency to
another over the years. The frequent result is different donors backing different
agencies as the watershed agency, while agencies play donors off against each
other. Institutional reforms that clarify ambiguous authority relationships would
provide the basis for better coordination of both government and donor efforts.

Local Level Reforms. Institutional reform and development at the local level
is as important as -at the national level. Sustainable development of water supplies
depends in large part on the willingness and ability of local communities to
manage water supplies and maintain the infrastructure on which they depend.
There is a good deal of well-documented experience with institutions for local
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participation in water management in the ANE region. In the area of rural water
use — particularly irrigation — a variety of workable models, and opportunities for
implementing them exist.

Water users’ associations, built around a common interest in acquiring and
sharing water, in maintaining the system, and in resolving conflicts have existed
throughout the ANE region for centuries. Researchers have long been impressed
with the effidency and stability of traditional local water organizations. The
system at Daudzai, in Pakistan’s Northwest Frontier province, has operated since
the 16th century.® In Daudzai, a complex system of rotational irrigation, with
schedules specified in uvits of dme per unit of land, is managed by farmers, who
also clean and operate ail channels. All members of the village participate in
discussions, but the village elders, who function as the local government, make the
major decisions. Supervisors are appointed from and paid by the community to
supervise water deliveries on its behalf. The government irrigation department
provides assistance in managing conflicts that the elders cannot handle and in
constructing and operating large control structures.

The zanjeras system in the Philippines encompasses many local organizations
united in federations which operate diversion dams and common main canals.
Members contribute labor and materials for construction and maintenance of the
system in proportion to the amount of land they cultivate under it. Land is
divided into parcels to ensure that locational advantages and disadvantages are
shared. At the tail end of each system, a parcel of land is set aside for the elected
leader, providing both compensation for his duties and an incentive to ensure that
water reaches the lower end of the system.”

In other parts of the Philippines, the National Irrigation Administration
(NIA) has introduced a modern analogue to the zanjeras system, with a good deal
of success.” In the NIA system, farmers who are to benefit from proposed
physical improvements to small-scale communal irrigation structures are expected
to repay the capital cost. With the help of community organizers, irrigators’
service associations are set up to negotiate from the farmers’ side about
improvements, to mobilize labor and materials, and to be responsible for
repayment. The organizers also serve as a mediators between the association and
the NIA. Engineers assigned to the projects are obliged to accept farmers’ inputs,
since farmers can refuse improvements for which they will have to pay. This
bureaucratic change has helped alter the way that technical personnel deal with
rural communities.

While conflicting interests in irrigation water can be successfully resolved
through users’ associations, non-irrigation uses — particularly those controlled by

women -~ are rarely represented in the associations. Other non-irrigation users -
water-driven mills, river transport, fisheries ~ may also go unrepresented, giving
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rise to potential conflicts. In such cases, local governments with broader
jurisdiction may be more viable, if they have the necessary authority and capability
to deal with the problem.

In summary, local communities often have considerable capacity to deal with
the technical and ‘organizational tasks of water management, although technical
assistance from government can augment their capabilities. Where traditional
organizations are working well, it is best to work with them, making
accommodations to .government procedures as necessary. Governments and donor
agencies should therefore assess local institutional capability before introducing
- New programs, to determine how best to relate to the locai community and utilize
its capacities.

¢ Training. Research, and Information Need

Basic and applied research needs to be increased throughout the region.
Support is required for understanding how hydrological systems function and are
changing, especially the relationship between vegetative cover in critical catchment
areas and downstream water flows, the processes leading to waterlogging and
salinization, and the function of mangroves and coral reefs in mitigating the effects
of flooding and storm surges.

Where there are very high sedimentation rates, the pattern of sediment
delivery within a drainage basin is important to document in order to clarify the
options for managing sediment and water flow downstream. Particularly valuable
is the experience of Southeast Asian countries such as Indonesia where soil
conservation programs in upper watershed areas have apparently had little impact
on controlling the volume and distribution of water and sediments. Downstream
investments such as levees and canals, on the other hand, have significantly
reduced flooding problems.®

Increased research on waterlogging and salinity is also a priority. This need
is being partially addressed through the establishment in Pakistan of an
International Institute for Waterlogging and Salinity, with UNDP support.® This
institute will develop a comprehensive multi-disciplinary basic and applied
research program on waterlogging and salinity, carry out basic research on
problems related to ground and surface water development, and establish linkages
with national and international organizations dealing with related problems.

Training programs for water resources management within the region can
also be expanded and strengthened. The capabilities of many ANE institutions are
already considerable and can serve as the basis for training efforts in countries
with less developed capabilities. Egypt and India, for example, have had
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considerable success in training water resource managers. In general, ANE
countries should develop capacities and share skills and experience for: (a) policy
making and management skiils for multiple use of water resources; (b) institutional
reforms for promoting intersectoral coordination; (c) socioeconomic techniques for
evaluating water and watershed management practices (including local, traditional
arrangements); and (d) training techniques for better problem-solving skills in local-
level planners and extension agents. :

d.  The International Dimension

Because many significant ANE river systems are shared by more than one
country, it is important that mechanisms for international cooperation on water
resources management be further developed. The extent to which regional
cooperation is feasible or desirable varies throughout the region.

The situation in the Ganges-Brahmaputra System of South Asia (home to
one-tenth of the world’s population) illustrates the difficulties of the international
problem. The diplomatic fiction of a number of equal, sovereign states sharing the
system’s waters obfuscates India’s effective control over what Nepal and
Bangladesh may do to more effectively manage their water resources. The Indian
government, for example, classifies some of the most elementary information about
the hydrology, climatology, and power-generating capacity of north India as
military secrets. Efforts to convene multilateral negotiations on management of the
system have been rebuffed by India, which prefers to deal with each country
bilaterally. The recent AID-supported Eastern Waters Study notes that the quest
for an overarching cooperative regional initiative is likely to retard rather than
speed agreement on the specific water arrangements that will benefit the basin
population. Opportunities exist, however, for cooperative studies, and for
exchanges and discussions of the results of nationally-based research work.%

The situation in the three major river systems of the Near East (the Nile,
Tigris-Euphrates, and Jordan) is, if anything, more intractable. A recent report by
the Washington-based Center for Strategic and International Studies notes that
almost all major water sources in the region are shared by two or more states,
necessitating far-reaching cooperation for maximum utilization of all supplies. In a
region beset by ethnic, religious, and political hos&lity, however, neighborly
goodwill has seldom existed in the past and may become even more elusive.
Egypt’'s Minister of State for Foreign Affairs warned that "the next war in the
region will be over the waters of the Nile, not politics."®

In Southeast Asia, the Mekong Committee, composed of Thailand, Laos, and

Vietnam, shows that politically divided countries may be able to cooperate — at
least to some degree — to work out joint water management strategies. With
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assistance from UNDP and other donors, thesa three countries have embarked on a
program to make optimal and equitable use of the Mekong’s waters for
agricultural, industrial, and ener development. The committee’s work plan
comprises 100 projects totalling $300 million, including significant data gathering
and training components.®® It is possible that the countries of South Asia and the
Near East can come closer to agreement on regional riparian management through
a similar approach, building cooperation around specific development objectives
that benefit all parties.

Opportunity 15 Improving Rural People’s Access to Clean Water

Improving access to water is often the most effective entry point for
promoting development activities in a community. Why, then, when everyone
agrees on its importance, have countries been unable to expand water supply and
sanitation services to rural communities more rapidly? Based on considerabie
experience and evaluation, four approaches are basic to improving access to water
in rural areas: supporting community control, strengthening the role of women,
assessing water needs and wants, and covering costs.

a.  Suppcrting Community Control

One of the most important lessons of experience is that rural people want
improved water services, but only if these services meet their perceived needs.”
Water and sanitatior. projects are frequently promoted for their presumed health
benefits, but villages may have other ideas.

In the past, governments and donors developed plans for water and
sanitation projects and took them to villagers, who were asked to provide labor to
drill wells, and lay pipes to help construct buildings and water-retaining structures;
and, later, to assist with maintenance and to participate on water boards. (The
community was encouraged to participate, but not control the process.)

Ultimately, it became apparent that the main problem with these projects
was not the technical abilities of villagers but the fact that the services being
developed were not th: ones they wanted. Determining what people want, and
what they are able and willing to pay for, is the starting point for establishing
community control. Improving health is often identified as an important benefit
by villagers, but convenience and reliability and the economic benefits that come
from having larger quantities of water, often receive higher ratings from villagers.
Thus, in one Egyptian project, villagers were willing to pay 1 percent of income
for public standpipes, but 3 percent for yardtaps. In Thailand, when water
projects were modified to provide individual yardtaps, operation of the system
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rose from less than 50 percent to nearly 90 percent, and substantial economic
benefits were received. Also, because of the economic benefits, demand increased
and the systems were extended to other households and nearby villages.*

As a rule, poor people are willing to pay a higher proportion of their
incomes for improved, reliable water supplies than are their more affluent
neighbors. Getting the perceived needs down on paper, which often requires
training and the help of a facilitator, helps the community to decide on the level
and cost of service it wants. The decision may be to make no improvements,
particularly if the village is very poor and water is abundant. The UNDP-World
Bank Handpump Project has developed methods for assessing the level of service
desired under various conditions, which can be used by governments and
communities to choose appropriate technologies to meet their needs.

In principle, rural communities should be expected to build, manage,
operate, and own their water supply and sanitation systems. As part of promoting
and developing support, communities ~ working closely with local NGOs or
government promoters - should participate in water availability surveys, provide
environmental data needed for project preparation, and participate in the election
of administrative boards. They should provide materials, labor, cash, transport,
and other requirements for construction and should support administrative boards
in the operation, maintenance, and regulation of the system. Government
responsibilities include promoting the development of systems, training and
educating local technicians, developing and communicating standard regulations,
and sometimes becoming a financial intermediary.

The private sector should be looked to as an efficient provider of technical
support in design, supplier of technical services (drilling) and materials (pipes and
pumps), and contractor. Rural water projects in Bangladesh, Egypt, Philippines,
and India have been designed to use private firms for technical maintenance,
greatly improving services at lower cost. In Pakistan, studies have shown that
private contractors drill wells at considerably less cost than the government.

b.  Strengthening the Role of Women

Surveys show that women are usually the most reliable sources of
information -about community needs and because they are the ones who benefit the
most, are often-willing to pay more than men for increased water supplies.
Overcoming barriers to women’s participation in project development and
maintenance should thus be high among the priorities of project promoters. In
Bangladesh and India, women have been trained to service hand pumps, and in
Sri Lanka, women'’s cooperatives have been established to manufacture hand
pumps. In some Philippine villages, it is the women’s cooperative that manages
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communal standpipes, including collecting fees and maintaining service.* Research
has also shown that women are the ones who have to be convinced of the value
of adding sanitation facilities to water projects because they determine whether or
not the children will use these facilities.

c Covering Costs

Government policies on cost recovery vary by country, type c' service,
community needs and wealth, and donor support. But, the basic approach should
- be to recover as much of the cost as possible of both capital investments and
operations and maintenance. The objective is to have the community develop a
system that meets its social and economic needs and can be maintained.
Recovering costs has another benefit - reduction in waste. Community ownership
and control, rather than government, is more likely to result in timely ‘service,
capital improvements made when needed, and cost recovery. Also, the water will
not be wasted by the community because they will recognize what it costs, thus
reducing the likelihood of other environmental problems and conflicts over the
Same resource. The amount the user pays should be as close as possible to the
marginal cost of providing the water. ~This, of course, is a long-term goal and
cannot always be met for the poorest households in a community.®

Costs can be recovered through labor and other in-kind contributions and
taxes on service. Collecting fees from users of public taps and handpumps is
difficult because it is hard to monitor use. In the Philippines, standpipes in some
projects are metered, and user groups collect fees from participating families.
House and yard taps ca.t be metered and families billed for service.®

Recovering costs for sanitation facilities is more difficult than for water use,
.and the initial construction of sanitation facilities js often subsidized by the
government. A better approach is to subsidize hygiene education as part of the
water supply program for a region or community, and thereby stimulate demand
for better sanitation, which can then be developed and maintained by the
community. This can mean the difference between success and failure of a project
in terms of public health.®
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D. ENERGY MANAGEMENT AND CONSERVATION

Economic growth in the ANE region is being driven, in part, by rapid
increases in the use of energy. While the short-term growth in the economy is
welcome, the environmental impacts and damages are beginning to place real
constraints on the capacity of these countries to contiriue to grow. The challenge
in the next decade will be to sustain economic growth, while reducing and limiting
the environmental and other social impacts of energy use. There are three
important opportunities for addressing energy/environment problems: incorporating
environmental considerations in all major energy decisions; improving energy
efficiency, thereby reducing waste and limiting environmental degradation; and
shifting production to cleaner fuels.

Opportunity 16:

The next decade will require the building of many new electric pcwer
plants, dams, and hydropower facilities, and facilities in the transport, industrial,
commercial, and residential sectors, which use considerable amounts of fossil fuels.
Equally important in much of the region, the rural demand for fuelwood and other
biomass energy sources will continue to grow, and must be addressed if the rural
search for energy is not to overwhelm the capacity of forests and other supply
sources.

The goal is to develop and institutionalize the process whereby the
environmental impacts are carefully measured and weighed before energy decisions
are made. This requires expanded awareness of the environmental impacts of
energy use, public policy reforms to create an investment climate conducive to
sustainable energy decisions, and development of institutional mechanisms and
capacities for planning and environmenta! impact assessment.

a  Clarifving the Implications of Different E Choi

Energy planners and policy makers in both the government and private
sector need to develop a heightened awareness of the true economic,
environmental,-and social costs and benefits of different energy choices. More
informed and active public participation in making and implementing sustainable
and efficient energy policies, through both private enterprise and non-governmental
research, advocacy, and community development groups, can help in this regard.
Factors that require fuller consideration include effects on natural ecosystems,
communities in project areas, public health, level of external debt, and the
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distributive effects as between regions and economic strata of society. The
tremendous savings available from increased energy efficdency and conservation
(See Opportunity #17) must be documented and brought to policy makers’
attention.

In addition, the central importance of rural energy needs — and their
environmental impacts — must be convincingly impressed on energy policy makers.
The biomass energy sources and systems upon which the rural poor rely have
been largely ignored by policy makers (and donors), who tend to focus on large-
scale fossil fuel and hydroelectric projects to generate electric power. The
environmental impacts of under-investment in rural biomass energy (e.g.,
fuelwood) and other renewable sources (ow-head hydropower, solar) are
considerable, and the economic costs of not responding to them (loss of forests,

soils, and manure fertilizer) are enormous.

Raising policy makers’ awareness of these dimensions of energy policy can
be accomplished through a variety of means. Seminars and workshops to discuss
analytical techniques, results of in-country research, and experiences in other
countries can be helpful. Establishment of intersectoral and public-private sector
working groups can contribute, if interest and awareness are already beginning to
develop. Selective overseas training and observation tours can also help, if those
trained are strategically reintegrated irnto their institutions upon returning home.
Energy assessments and audits can help to provide the hard data to support
arguments for energy planning and improved efficiency and conservation. Thus,
in Indonesia, a French-supported energy audit of several plants in 1983 indicated
that about 23 percent of current energy consumpticn could be saved through
conservation measures. This kind of data is a powerful educative tool

Finally, the costs to local commumities of large energy ém)]ects are rarely
perceived or accounted for by policy makers’ decisions, and this needs to

The costs of public takings of land for projects, inundation of resource-rich
ecosystems by dams, and the despoiling of coastal and marine resources from oil
spills are disproportionately borne by locai communities, which in effect must
subsidize the more energy-intensive economies and lifestyles of urban areas and
elite groups. Pc:lic?' makers’ awareness of these costs will only be raised to the
level of meaningful response when local communities are empowered to participate
in energy decisions through effective political processes and nan-governmental
advocacy groups. The political climate for this kind of participation varies among
countries, but it is-on the upswing in much of the region, particularly in India,
Bangladesh, and. the countries of Southeast Asia.
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b.  Supporting Policy Reforms

If policy tools were ranked in terms of their effectiveness in promoting
efficient and dynamic energy investments, correct pricing signals would
undoubtedly top the list. At present, in virtually all ANE countries, the price of
gasoline and electricity is controlled by the government. Ideally, energy prices
should reflect their real economic opportunity costs. However, experience has
shown that real world economic, political, and sodial constraints often prevent
governments from pricing energy efficiently. Energy subsidies are a long-
established fixture in many ANE countries, and are usually politically sensitive.
Nevertheless, by eliminating or reducing remaining subsidies in the near future,
while inflation rates and oil prices are reasonably stable, countries can minimize
the transition costs to more rational energy pricing and reap significant benefits.

It should be noted that efficient energy Fricing is a necessary, but not
sufficient coudition for solving the problems of the energy sector. ‘Substantial
impediments remain, such as lack of information, trained manpower, availability of
technologies, and adequate and attractive financing. Thus, pricing reforms
generally need to be complemented with training, institution-building, technical
assistance, information dissemination, and often some form of financial assistance.
In particular, policies to align energy prices with long-run marginal cost. .nust be
coordinated with compensating efforts to relieve the burden of high energy prices
on the poor.

Along with pricing reforms, development of an economic and regulatory
climate amenable to increased private sector participation in power generation is
another important policy opportunity with good prospects in many countries of the
region. Recent AID assessments in a number of ANE countries indicate that a
minimum of 15-40 percent of future generation needs over the next decade could
be met through the private sector, if appropriate policy reforms are undertaken.®
Pakistan, India, Thailand, the Philippines, and Indonesia have already moved in

this direction. Care must be taken, however, to ensure that privatization does not
simply transfer existing inefficiencies to a private, politically controlled monopoly.

Ministries of planning, energy, industry, and in some cases, environment
exist throughout the ANE region, and deal with energy issues in various ways.
What is generally lacking are integrated energy planning mechanisms, and
regulations and-procedures to ensure that the environmental implications of
specific energy decisions are taken into account, and that alternatives are
considered.
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Energy planning should consider the true costs of planned energy
production and use alternatives, including distributional aspects; it should
incorporate needs and input from all relevant government sectors and the private
Sector; and it should directly address the energy supply and production needs of
the rural economy. All of this requires new energy planning skills. Donors can
definitely assist in training and institution-building in this area, provided that the
right policy environment is being established at the same time, and that there is
sufficient awareness and political will in the country in question.

Many ANE countries have begun to develop legal and institutional
frameworks for environmental impact assessment of specific energy projects. But a
great deal still needs to be done in developing necessary technical and enforcement
capacities. Indonesia provides a good example.

The country’s Basic Environmental Law came into force in 1982 and was
followed by supporting regulations. In 1988, the Ministry of Mines and Energy
promulgated a whole series of technical guidelines for the assessment of eneify-
related projects including electric power stations, hydropower szstems, oil an
natural gas production, and utilization of geothermal resources.* The regulations
are detailed, covering social as well as environmentz. impacts, and providing an
excellent, though as yet largely unrealized, basis for a meaningful system of
analysis.

Given Indonesia’s vast and diversified energy resources, and its role as an
oil exporter, it is clear that full enforcement will require development of
institutional capacities and human resources much greater than those currently
available. There is a large potential role for the private sector in providing
technical assessment services, and doncrs can play an important role in
strengthening both government and private sector capacities. A decision of the
Indonesian Supreme Court for the first time acknowledged the legal right of
environmental NGOs to bring civil lawsuits for the enforcement of EIA laws and
regulations on behalf of the public.¥ This important development should provide
a strengthened voice for environmental groups and affected local interests, thus
spurring faster development of implementation and enforcement mechanisms.

While techniques exist for measuring costs, benefits, and technical aspects of
energy projects, these techniques rarely account ade uately for the environmental
impacts of alternative choices. Overcoming this problem will require the
development of analytical techniques to measure the non-economic costs and
benefits of alternative energy scenarios in a consistent and comparative manner.
ANE countries, particularly India and Pakistan, which are in the process of
developing indigenous coal and natural gas, need to mount a major effort to
collect existing research and studies on ways to quantify environmental iinpacts;
sponsor research into ways to improve the quality and «ffectiveness of these
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measurements; and conduct case studies to adapt known techniques to the
economic, ecological, and cultural conditions of the country.

Ideally, all major energy projects should account for three types of impacts:
health (loss of life, incidence of disease, and lost workdays); loss of natural
productivity (air, water, and toxic pollution impacts on agriculture, forestry,
fisheries, biological diversity, and climate); and direct economic impacts from
damage to materials, buildings, disruption of local economies, loss of land, etc. It
is essential that indicators for environmental assessment focus on who is affected.
Which groups are likely to be displaced during construction or burdened with
pollution once a facility is in operation? How will they be compensated?

Opportunity 17: Conserving Energy through Greater Efficiency in Production
and Us¢

Given the negative environmental impacts of the rapid growth in energy
consumption in the ANE region as well as the drain of foreign exchange to pay
for oil imports, the implementation of a large-scale energy efficiency program is
imperative. Experience in both industrialized and developing countries reveals that
significant improvements in energy efficiency can be made that have attractive
economic returns, which means that such investments are justified on their
economic merits alone, independent of the additional environmental benefits.® A
conservation program should consist of the following five components.

a.  Information and Awareness

Top industry and government officials need to be made aware of energy
conservation because they can give energy conservation visibility and a sense of
national importance. Energy users, on the other hand, need promotional and
technical information so they can actually identify and implement energy
conservation measures. Potential information and awareness activities include:

0 Conferences on energy efficiency and the environment targeted to
high-level government officials in the region, with the goal of
generating commitment to energy conservation at the highest levels of
_government. A key underlying theme of this workshop would be to

" emphasize the "capital constraint" argument for energy conservation
_ and efficiency.

0 National-level (e.g., mass media) and targeted, sector-specific
promotional campax;ins, including seminars, workshops, and
promotional and technical materials tailored to meet the needs of

134

Vi



specific groups of energy users (e.g., hotels, cement industry, agro-
industry).

0 Region-wide information networks for government officials, private
sector industrial associations, and industrial energy managers to
promote the sharing of information cn energy conservation
technologies and experiences.

b.  Policy Development and Regulatory Reform

The success of an energy conservation program at the national level depends
in large part on the policy and regulatory environment within which it is
implemented. The promotion of energy conservation should focus on developing
and implementing rational energy pricing policies. ANE countries saould also
design and implement legislation that Supports energy conservation, energy
efficiency standards and labeling for energy-consuming equipment, and other
energy efficiency requirements and regulations.

Experience in both industrialized and developing countries has shown that
energy policies, which rely on rational pricing, generally need to be complemented
with policy research, training, technical support, and information dissemination.
An initial research task is to understand how conservation is being implemented
and what policy initiatives are working.

¢ Traini { Institotion-Buildi

Energy conservation skills must be developed for personnel at all levels,
from technicians and engineers to the highest levels of management and
government policy makers. Training should be provided through short-term
courses, study tours, and internships in industrialized countries, which expose
managers and engineers. to the latest energy conservation strategies, techniques,
and technologies. The development of regional conservation training institutes
lshould focus on developing curricula on energy efficiency and its environmental
inkages.

Conservation and efficiency programs should also provide technical,
management, and financial support for the development of institutions, such as
national energy conservation agencies or the energy managers’ associations that are
already in existence in the Philippines and Sri Lanka. In addition, support should
be provided to-encourage the development of local industries to produce energy
conservation equipment and services.
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d.  Technical Support and Technology Transfer

ANE countries should identify, implenent, and monitor a spectrum of
energy conservation and efficiency projects. Enrergy conservation activities range
from simple "housekeeping” measures which require little or no investment and
can be implemented immediately to more expensive, capital-intensive projects
which require significant financial investment and can take several months or years
to implement. Therefore, two types of technical support are needed: assistance to
capture no-cost and low-cost measures (e.g., boiler/furnace tune-ups in Pakistan)
and detailed audits, feasibility studies, and demonstration projects to promote
capital investments in energy conservation technologies.

e.  Financial Assist { Investment P f

The final component of the conservation and effidency program is the
mobilization of both local currency and foreign exchange resources to support
energy conservation investments. Financial resources will be used to support
grants/cost-sharing for technology demonstrations, grants/no-risk loans for audits
and preliminary engineering studies, subsidized-interest loans, loan guarantees,
special credit funds for energy conservation, and other types of innovative
financing schemes (e.g., shared-savings arrangements, joint-venture airangements,
energy service agreements).

Financial incentives, or at least the removal of energy subsidies, are usually
required to encourage energy-consuming enterprises to invest in energy efficiency
technologies, at least in the early stages of a program, when the new technologies
are still perceived as risky. In the United States, France, the United Kingdom,
Germany, and Japan, for example, grants of 50 to 100 percent of energy
conservation investments have been common.

f. Target Sectors

Because the goal is to capture large and immediate energy savings, the
priority sectors for conservation are power, industry, buildings, and transportation.
Priorities for investment in conservation will vary by country.®

Power. ‘A target for conservation should be improving efficiency in the
power sector, from supply (electric power generation, transmission, and
distribution} ta-end use. Experience in the United States indicates that electric
utility-sponsored programs in the areas of power plant rehabilitation, load
management, and end-use energy conservation offer potential capital savings of 10
to 30 percent. :
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In addition, given the very high transmission and distribution (T&D) losses
in many ANE countries, which range from 8 percent in Jordan to more than 30
percent in Bangladesh, conservation programs in T&D loss reduction would also
achieve large energy savings. Private investment in power generation is a useful
strategy for improving efficiency, through cogeneration and least-cost power
generation.

Industry. In the industry sector, energy conservation programs can reduce
consumption by 15 to 25 percent. Conservation should focus on large, energy-
intensive industries. Activities would include information programs, management
and technical training, technology transfer and demonstration programs, and
technical assistance such as energy audits and feasibility studies. In particular,
greater emphasis should be placed on promoting the development of cogeneration
systems, especially those using indigenous natural gas resources. Cogeneration is
an economically viable sirategy for meeting power and heat requirements in
industry and often produces extra electricity for the central grid. In addition, the
impact of gas-fueled cogeneration (vs. coal-fueled) on CO, emissions is significant.

The concept of the energy audit should be expanded to include optimization
of energy use as well as other production factors, by-products, and waste disposal.
The idea of waste minimization will be key in this effort, and the output will be
an energy-environment audit that can be applied to entities at various levels of
complexity (e.g., an industrial process, a building, an industrial park, or an urban
industrial zone). In addition, energy conservation technology transfer and
demonstration projects might be expanded to include industrial pollution control
technologies.

Buildings. Buildings are the fastest growing consumers of electricity in ANE
countries, and energy use tends to be very inefficient. Energy saving of at least 20
percent is possible using technically and economically proven measures and
technologies. In addition, more efficient lighting, refrigerators, and water-heating
technologies can significantly reduce CO, emissions. The most serious obstacles to
improved energy efficiency in this sector are the lack of data on energy use in
buildings, lack of awareness of the need and potential for energy conservation, lack
of knowledge about energy-efficient building design and energy-efficient
technologies, and lack of codes and standards that ensure energy efficiency.

Transport. Transport is the largest consumer of petroleum preducts in the
region, and transpert energy use is extremely inefficient. The transport sector is
also the principal source of NO, emissions in the region. Transportation energy
conservation programs have been implemented in most industrialized countries,
but there has been little activity in this sector in ANE countries. Among the
measures that have proven to be cost-effective, from both a fuel-saving and
environmental point of view, are fuel pricing policies, vehicle import restrictions,
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vehicle tune-ups, and driver training programs. However, because the transport
sector is comprised of many small, dispersed energy users, it has beern extremely
difficult to implement effective and lasting energy conservation measures in
developing countries. Therefore, although transport is clearly a priority sector,
studies are needed before embarking on specific activities.

Opportunity 18: Increasing Production and Use of Cleaner Fuels

Increasing energy efficiency alone cannot meet the future energy demands of
ANE countries. In fact, a 15 percent improvement in energy efficiency fully
realized, translates only to about two years of expected growth in energy
consumption. Therefore, another essential element of an environmentally benign
energy program is the production and use of clean fuels.”

a.  Promoting the Use of Cleaner Fuels and More Efficient
Technologies

ANE countries should invest in environmentally sound energy resources,
which means promoting the use of "clean” fossil fuels (especially indigenous
natural gas and low sulfur coal) and technologies that reduce sulfur and nitrogen
oxide emissions. Accelerated natural gas use is justified on both economic and
environmental grounds. With high efficiency, gas-fired power systems are as much
as twice as efficient as comparable commerdal fossil-fired systems and are much
cheaper to build.

More energy efficient technologies such as combined-cycle units and
cogeneration systems, as well as more complete combustion systems such as
fluidized bed technology, can greatly reduce the emissions per unit of energy

roduced. A number of combined cycle and waste-heat recovery systems are
ing installed in India at industrial sites with captive power generation. The
overnment of Pakistan has stated its intent to introduce fluidized bed combustors
or the power sector with the support of U.S. technology. The results of these
efforts should be documented and disseminated to other ANE countries.

ANE countries will need outside assistance to accelerate the development of
indigenous natural gas resources. Natural gas exploration, development,
processing, transportation, and distribution require large capital investments and
should be viewed as infrastructure as well as energy projects. In areas where
transportation will be prohibitively expensive or associated gas from oil production
is being flared, power projects can be set up in proximity to the gas resource and
the electricity can be transmitted.
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ANE countries will also need technical assistance in developing pricing and
investment policies to attract international capital. For example, Pakistan is
considering offering the private sector the opportunity to combine gas production
and power generation at its low-quality natural gas fields near Khaipur in Upper
Sind. The government of Pakistan will need help in structuring the incentives for
private sector development. Egypt has substantial gas reserves but lacks a pricing
policy that would stimulate investment in their development.

b.  Assessing the Availability of Renewable Encres §

The nature of many renewable resource options (e.g.,, wind, hydropower,
geothermal, and to a lesser extent, solar and biomass) is such that their technical
and economic feasibility is determined by the availability of the resource. A
number of efforts have been made to infroduce technologies prior to obtaining
reliable resource data. Such experiences can only lead to more expensive, or in
some cases, inoperable installation and reluctance to consider the technology again
in the future.

Prior to any widespread development of these renewable energy options,
ANE countries must collect resource data at various gecgraphical locations, using
natural evidence as primary indications of good resource areas (such as bent trees
for wind and fumaroles for geothermal resources). For variable resources such as
wind and hydropower, several years of data will be needed to accurately
determine the potential for energy production. ANE countries will need assistance
in acquiring sophisticated exploration and measurement technologies. Once
collected, this information should be centrally located and disseminated to
interested developers.

cmwwmmmmmm

Renewable energy technologies are inherently part of a decentralized energy
strategy, and the appropriate decision makers are frequently end-users rather than
central government officials. However, governments can greatly assist individual
decision makers through development of manuals and design tools that clearly
identify cost-effective applications of renewable energy technologies. Where
possible, documentation of successful case studies for various end-use applications
should be disseminated. For example, in Thailand, solar photovoltaic systems are
being used to power remote communication stations. The Centre des Energies
Renouvables (CDER), an agency of the Kingdom of Morocco with AID funding,
recently sponsored a wind electric water pumping system serving 6,000 people and
their livestock at the Naima Commune. The 10 kW wind system replaced diesel
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powered pumps, which were frequently not operating due to maintenance
problems and high fuel costs. U.S. experience at commercial wind farms may also
be relevant in both Morocco and Egypt. In Nepal, micro-hydro power systems are
being used widely in rice milling operations, generating income for rural villages.
The 5-15 kW systems are manufactured in-country, financed by the local
Agricultural Development Bank, and repaid in approximately seven years. These
and other decentralized systems may be able to provide electricity to rural village
years before the conventional grid would be extended, espedially if local countries
are willing to pay for part of the system.

E. IMPROVING ENVIRONMENTAL QUALITY IN URBAN AREAS

With rapid growth in urban population and industrial pollution, the goal of
a livable urban environment — with clean water, clean air, and adequate shelter —
is becoming more and more difficult to achieve. In fact, in many cities in the
ANE region, particularly the largest, the quality of life is declining, Urban areas
continue to be centers of economic growth, but the costs of neglecting urban
~ sprawl, industrial pollution, and basic water, sanitation, and waste disposal services
are growing and have begun to threaten the sustainability of development by
limiting economic growth and increasing health problems. The challenge of coping
with these problems is formidable, but opportunities do exist.

Opportunity 19: Providing the Urban Poor with Basic and Affordable
Envi L Seri _

The poor make up 37-50 percent of the urban population in ANE countries.
They live in squatter settlenients, shantytowns, and slums, disposing of their waste
in canals, rivers, roads, or sewers. Water comes from public standpipes, water
vendors, wells, or directly from canals and ditches; sanitation facilities of any sort
are rare. These are the people in greatest need of basic services — clean water,
sanitation, solid vraste removal, drainage, and adequate housing — and this is
where the emphasis on improvements should be.”

Technologies: for supplying clean water and collecting and disposing of
wastes are available. Many have been tested and are affordable, but they are not
being adapted for use in poor urban areas. The sheer size of the job (an
investment estiriated by the World Bank to be more than $100 billion) is the most
obvious problem.”? Others include the lack of policies, institutions, and incentives
to support the development of low-cost, affordable services. To make a difference
in the quality of the urban environment, five approaches are needed.
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2 Pollution Control Policies and Regalag

It is essential that national governments establish basic pollution control
legislation and regulaticns and that these rules cover the collection and treatment
of wastewater, solid waste disposal, industrial and hazardous wastes, and other
should be to minimize waste generation and, where wastes are generated, to treat
the collection, treatment, recycling, and disposal of wastes simultaneously. Policies
t0 manage wastes, particularly household wastes, should be based on community
participation and appropriate, affordable technologies and should be labor-
intensive.

Instead of imitating the industrialized nations, environmental quality
standards and regulations sh~uld be based on environmental and economic

to comply. They should be easy to understand and based on simple non-
discretionary rules. Legislation should ensure that Environmenal Impact
Assessments will be used to analyze effects of water supply and wastewater
service, so that discharge into watercourses or into the ground does not lower
water quality downstream.”

It will be virtually impossible to develop sound long-term approaches to
supplying the urban poor with water, sanitation, and other basic services if urban
Population growth continues at current or even higher rates. A number of ANE
countries are attempting to improve environmental quality in the most polluted
. cities by requiring that new industrial grovith be located in secondary cities. In
-India, the government has adopted a restrictive industrial location policy that bans

large- and medium-scale industrial developmen; from its five largest metropolitan
centers. The Philippines has identified 346 settlements as potential growth centers
and restricts industrial development within a 50-kilometer radius of the center of
Manila. Egyptian National Urban Policy calls for decentralization in Cairo by
providing employment opportunities in Tanta and Mansoura and the Canal Zone
cities of Suez, Ismailia, and Port Said. These policies will only be effective if the
direct and indirect subsidies that encourage migration to the largest and most
polluted cities are eliminated.”

b, ii".'l ing Municipal G l

Most of ';'the:cities in the ANE region operate at very low levels of efficiency.
A contributing factor is that their services are often hostage to central government
decisions, regulations, and financing. In Indonesia, for example, the central
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government allocates funds for the construction of off-site sanitation facilities, but
leaves investments in private, on-site facilities to the responsibility of local
governments. Thus, the incentive is to initiate large, expensive projects that are
controlled by the central government, are often underfunded, and do not bring
benefits to residents for many years, if at all.

The goal should be to decentralize the decision making process and place
the responsibility for urban management as close to the people involved as
possible. In most cases, this will mean changing the roles of the central and
municipal governments.

Central governments should set national goals, policies, and regulatory
frameworks. They should develop the incentives and policies that will make
municipalities more autonomous, including access to credit, support for
intersectoral planning, and provision of technical assistance and training. In some
cases, state and provincial authorities may be called on to enforce environmental
regulations and to operate treatment and disposal facilities if municipalities cannot.

Municipalities should be responsible for developing urban land management
strategies that consider land use, infrastructure, and environmental issues

: simultaneously. Better urban planning will help direct residential and industrial

development and allow for more efficient delivery of services. Municipalities
should also be involved in developing the information to manage and regulate
local land uses and to determine taxes. They need to develop the financial base
and manpower to build infrastructure, maintain and operate facilities, and deliver
services. They can generate additional revenues internally through user charges
and taxes. The private sector can often provide quality services at lower cost than
government, particularly local water distribution, solid waste collection, and
drainage maintenance. However, it is important that local governments have the
technical competence to prepare and oversee contracts.”

Neighborhoods and local communities can become the building blocks for
developing improved sanitation systems. In Pakistan, the Orangi Pilot Project
(OPP), located in a Karachi slum and containing about 43,000 kousing units along
3,200 lanes, showed that local groups, organized by J-ne, were able to construct in-
home sanitary latrines and underground sewage pipes when provided with useful
information and simple plans. Ninety percent of the cost (about Rs. 1000, or U.S.
$65 per home) was supplied by lane residents in the form of labor, management,
and organization. OPP technical experts, with the support of the municipal
government, provided the remainder.

In Patan City, India, a local PVO, Safai Vidyalaya, was instrumental in

developing a low-cost pour-flush toilet sanitation program that improved the health
of residents and the living and working conditions of street sweepers and
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scavengers. Safai Vidyalaya did the training and organizing, the municipal
governent supplied materials, and residents, with the aid of skilled craftsmen,
provided the labor.”

¢ Making Use of Market Forces and Incentives

There are a number of ways that market forces can be employed to improve
the quality of the urban environment. Charging consumers for water and
sanitation services is one. Fair pricing can reduce the demand for water, cut down
on wastewater loads, and encourage recycling. In addition, reducing or
eliminating subsidies for fertilizers and irrigation water would make composting of
solid wastes and effluent irrigation more attractive and cost-effective.

Squatters are a special urban group. They put together their housing with
local materials and their own labor, but they rarely have clear title to the land
they use. In the past, slums and Squatter settlements were targets of destruction
and clearance. Governments are finding that it is more effective to support
existing sites and offer services to projects and self-help housing. As the
experience of the OPP showed, urban squatters will make investments (particularly
in-kind) in water, sanitation, and structural improvements in housing if they
believe their property rights are secure. To offer that security, squatters’ rights
must be recognized in law.

d. Expanding Public Awareness of Sanitation Problems

Public awareness is a crucial part of the problem of poor sanitary conditions
-in Asian cities. In many countries, officials do not want to talk about, or even
- acknowledge, the problems of managing human wastes. When it is the poor who
are affected most, the problems receive even less attention.

Countries should bring together the top-level policy makers with technicians
to openly discuss these problems. A two-tiered training course on water ar: !
sanitation sponsored by the World Bank and held in-country - one week for
policy makers, after one week of preparation by technicians - has proven
successful in identifying problems, constraints, and opportunities for addressing
these issues.

Another way to improve understanding would be to carry out simple cost-
benefit studies that-show the level and impact of water pollution on human health,
including days lost from work, cost: of health services to treat water-borne
diseases, and the costs of cleaning up polluted canals, rivers, and drainage ditches.
These studies, using "rapid environmental assessment" techniques developed by
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UNEP, can reveal the amount of pollution reduction required to meet desired
quality standards and costs and offer a realistic basis for planning and funding.
Extending environmental quality assessments to the larger metropolitan region and
publishing results as Urban Environmental Profiles would support citizen
involvement in developing policies.

Local sanitation districts should also be encouraged to provide households
with information on why sanitation practices are essential in maintaining good
health, and what they can do to make sure local systems are ‘working.

e.  Selecting Appropriate Technologies

Criteria based on population density, water use, soil type, height of water
table, and other factors should be identified and used in choosing appropriate
sanitation technologies. Conventional water-borne sewerage is often the
technology of choice for cities with more than 500,000 people, but because of its
high cost (more than $200 per household), most ANE countries have fallen far
behind in providing service. Less than 15 percent of the $5.5 billion loaned by the
World Bank over the past five years in this sector went to sewerage and drainage
projects; over 85 percent went to water supply.”

For alternative systems to be effective, three conditions must be met:
community education and input, delivery of clean water, and removal of waste
water. In areas where incomes are very low, intermediate technologies may
reduce costs and provide adequate service. In squatter areas, temporary on-site
techniques may be the only affordable solution, until density levels and incomes
increase enough to support more conventional systems. In low-income peri-urban
communities and small towns, non-sewered sanitation may be an important option.
One strategy is to support technologies that can be upgraded as the area
undergoes development. As a matter of policy, World Bank and other donors
should require that all urban (and rural) water supply projects contain adequate
sanitation and community education and training.

Opportunity 20: Controlling Toxic Chemicals and Hazardous Wastes

Environmentally sound management of hazardous chemicals and hazardous
wastes involves-reducing the amount of toxic material used and released in
production, reducing wastes being disposed of into the environment, controlling
the wastes that are disposed of, and cleaning up the most potentially damaging
sites. Waste minimization, the preferred approach to controlling hazardous
chemicals, implies more efficient use of chemical inputs, increased in-plant
recycling, and enhanced recovery and reuse, both within industrial plants and as
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part of collection and disposal activities.”

There are many activities that governments, in cooperation with local
industry, multinational corporations, and other organizations, can undertake to
improve the management of hazardous chemicals and derivative wastes. These
include: expanding and improving inventories; adopting policy goals and strategies;
enacting and strengthening regulations and enforcement: and increasing education,
training, and technical assistance programs. Although the costs of these efforts are
considerable, they are likely to be much less than the cost of cleaniing up
hazardous waste sites, spills, and accidents after they happen.

a.  Improving lnventories

Preliminary estimates of the kinds, locations, and amounts of hazardous
wastes being generated, even if rudimentary, are essential for developing effective
management regulations and enforcement procedures. In some instances, estimates
can be derived from existing econnmic data. The World Bank has developed an
industrial waste prediction model, INVENT, which can be used to correlate
hazardous waste generation in a given industry with employment.”

Estimates can also be made using information on industrial chemical
imports. Because such a large proportion of their industrial chemicals are
imported, most ANE countries should begin by monitoring the amount and type of
toxic chemicals coming into their countries. Additional research and data
collection can identify the types of industries that use toxic chemicals; the amounts
and types of hazardous wastes they generate and dispose of; the location and
condition of disposal sites; and the impacts of these wastes on society, particularly
human health.

The Central Labour Institute in Bombay, India, has begun to collect and to
computerize this kind of data. Thailand is using industrial reporting requirements
to help in planning. The Thai Ministry of Industry requires industrial plants using
and disposing of toxic chemicals to register with its Industrial Control Division.
The rapid increase in registrations in the 1980s, Farticularly in the Bangkok area,
provided the data needed to identify the type o industry and type of waste that
needed treatment. This information was used to determine the need for
government assistance, which resulted in the decision to locate a pilot central
collection and treatment facility in the Bangkhuntien district outside Bangkok to
treat wastes from the electroplating and textile-dying industries there. The treated
wastes will then be disposed in a secure landfill®
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Through environmental profile activities, donors can assist in the
development of hazardous waste inventories. Analyses of the sources of chemicals
and wastes — storage, transport, use, and disposal — can be included in updates of
country environmental profiles. This would not only be of use to decision makers,
but would also reach a more general audience and could be used to raise public
awareness.

Industry, both as individual firms and trade associations, must be involved
in the development of hazardous waste survey and inventories. Their involvement
can simplify the data collection efforts and ensure that basic assumptions on
industrial operations are based on reality. Industrial involvement can also create
an awareness among industry of the size and extent of the hazardous waste
problem and cooperative actions to address that problem.

Segregation of toxic wastes for collection and treatment is becoming a new
responsibility of local governments, industries, and consumers. Accurate
information obtained by surveys and industrial record keeping is essential for the
task.

b.  Adopting Policy Goals and Strategi

Once the hazardous waste problem is identified and described, countries
must decide on policy goals and strategies for implementing those goals.
Hazardous waste management should be based on an objective assessment of
alternatives, such as zero discharge or allowable (de minimus risk) releases and an
explicit balancing of costs and benefits applied to human health and ecosystems.
In general, waste minimization (or source reduction) is the preferred response,
followed in order of preference by destruction (which eliminates future problems),
treatment, and disposal. Each country will need to determine its own goals
depending on its environmental, sodial, economic, and political situation.

Countries will also need to determine who should pay for hazardous waste
management. One approach is to make the polluter pay. This puts pressure on
industry (and municipalities) to find solutions to waste problems and pay the cost
of environmentally safe control. In the past, developing countries have been
reluctant to require industry to adopt effective pollution control technology for fear
that the costs of control would make the firms less competitive. In some cases,
governments may ogt to share the costs of hazardous waste management with
industry through subsidies or direct operation of some activities, such as the
Bangkhuntien tréatment facility outside Bangkok. This approach may be necessary
in the early stages to draw industry into solutions that might be avoided
otherwise.
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Another critical policy issue is who will regulate hazardous waste.
Development and enforcement of environmental regulations is often hindered by
the problem of determining which agency or ministry within government should
take the lead (or whether a new cross-ministerial council or board should be
established). The central ministries of public works, eivironment, public health,
industrial development, and river basin and coastal development as well as
municipal and regional governments al' need to be involved in making the contro}
of wastes an integrai part of planning industrial development and urban growth.

Central and municipal planning is needed to establish regulations and
enforcement procedures; to identify, and in some cases, establish central treatment
and disposal sites; to monitor hazardous waste management in industry; and to
develop rules for waste transport, treatment, and disposal.

rinally, as with inventories, industry has a critical role to play in the
development of goals and strategies. Individual firms, industry associations, and
trade unions, in cooperation witn government, can prepare strategies for hazardous
waste management. These can be used to identify the needs and technologies
applicable .o treating and disposing of wastes on an industry-by-industry basis.

c. Mmmwmmmmuminw

ANE countries can put in place during the next five years the basic
regulatory and enforcement procedures needed to manage hazardous wastes.
These include conirols on chemicals (identification of critical chemicals and health
and environmental standards) and conirols on operation (regulations for waste
generation, transport, treatment, disposal, and clean up of existing dump sites).
Each country will need to follow its own regulatory path, depending on the
presence of certain irdustries and other activities. Indonesia Malaysia, the
Philippines, and Thailand, for example, have developed extensive environmental
and Eealth standards but have only just begun to address the difficult Jprocess of
licensing hazardous waste transport, treatment, disposal, and clean up.

The ANE countries should also look at the creation of non-regulatory
incentives for waste management. This could involve the development of training
programs, provision of technical assistance and subsidies, or the imposition of taxes
and fees. Opportunities may also exist for some limited use of deposit/return
strategies for special categories of wastes. In some cases, the redefinition of
liability for health-or environmental damage resulting from improper disposal may
create incentives far beiter industrial management of hazardous wastes.
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Regulations governing the imports of hazardous wastes may also need to be
developed or strengthened.* Most ANE couniries have begun to regulate the
import of hazardous chemicals and wastes by using one or more of the following
procedures:

4] Preparing lists of highly restricted chemicals that can be imported;

) Placing import bans on chemicals that are restricted or banned
elsewhere;
0 Securing commitments from multinational corporations to maintain

environmental protection standards; and

) Negotiating treaties with other countries on Prior Informed Consent.
(Under recently signed international agreements, all transfers of wastes
between countries are banned in the absence of bilateral agreements
that include PIC.)

The list of regulations guiding international behavior is growing and wil! continue
to grow. The 1989 Basel Convention on the Control of Trans-boundary Movements
of Hazardous Wastes and Their Disposal supports the development of regulations
and provides for a common definition of hazardous wastes that all ANE countries
can use for the control of trade in chemicals and wastes with neighboring
countries and among industries within the country.®

Training is needed for government policy makers and regulatory and
enforcement personnel as well as for industrial scientists and managers.

Small workshops, organized and led by technical experts from both
developed and developing countries, can provide a mix of technical, economic, and
environmental information. Such programs have a growing body of material to
draw on: studies bv the World Bank, the International Program on Chemical Safety
(a joint effort of UNEP, ILO, and WHC), and workshops supported by AID, the
East/West Center, and the World Environment Center, plus case studies
documenting the development and application of environmentally sound
technologies and: management practices.*

Local industries can also play a critical role in developing educational
materials. The Indonesian Chamber of Commerce and Industry, for example, is
developing an environmental information data center that will provide detailed
information on treatment and disposal technologies to member firms.*
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Education and training is particularly effective in encouraging waste
minimization. Experience in the United States is beginning to show that waste
minimization can be profitable. Industry will make investments in new plant and
equipment because of gains in production efficiency, savings in raw materials,
improved quality control, and reduced losses from spill anv personal injuries.
Often, however, individual firms are not aware of the economic benefits from
waste minimization. Education prngrams can help fill this information gap.

Technical assistance can also be quite effective in improving waste
management, including the identification of opportunities for minimizing or
avoiding waste. Government agencies can improve industrial waste management
by making technical experts available to individual firms for consultations on
waste management and waste auditing,
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PRINCIPLES AND CRITERIA FOR SHAPING AN
ENVIRONMENTAL AND NATURAL RESOURCES MANAGEMENT
STRATEGY FOR ANE COUNTRIES

Previous chapters have laid out an analytical framework and a wide range
of complex issues and opportunities for addressing the environmental and natural
Treésources management challenge in the ANE region. AID cannot possibly address
all of these issues in every ANE country, but there is much they can do.” By
choosing carefully, AID can help to sustain economic growth in the region by
supporting activities that will protect tropical forests and biological diversity; will
manage land, water, and living resources for agricultural sustainability; and will
improve energy management and urban environmental quality. To successfully
pursue such initiatives, AID will need:

(@)  To strengthen ANE institutions capable of analyzing, developing, and
reforming policies that affect environmental management; and

(b) To promote an expanded role for the private sector in natural
resources management.

There are several principles to keep in mind when considering a natural
resources strategy.

A.  PRINCIPLES FOR ENVIRONMENTAL AND NATURAL RESOURCES
MANAGEMENT IN ECONOMIC DEVELOPMENT

Wise management of the natural resource base in the ANE region presents
great opportunities for economic growth. If that growth is to be sustainable, it
must be based on the maintenance of the resource base and not principally on its
consumption. Experience has shown, however, that the resource base is vulnerable
to mismanagement. The resulting degradation of resources and environmental
systems has important negative impacts on prospects for continued economic

growth.




Yet, important environmental assets cannot be preserved in the face of
continuing pressures from growing populations of rural and urban poor.
Sustained and equitable economic growth is, therefore, essential to provide sources
of livelihood other than environmental destruction to meet pressing short-term
needs.

For this merger to occur, a full accounting of environmental costs and
benefits must be factored into economic measurements, including national income
accounts. Management strategies must be designed on the basis of ecological units
such as watersheds and coastal systems as a complement to sectoral and
jurisdictional approaches. In addition, the environmental dimensions of policy
must be considered at the same time as the economic, trade, and other dimensions
- on the same agendas and in the same institutions. At the national level, natural
resource plans must be fully integrated with plans for national development.

Environmental issues in the ANE region, such as water resources
management, can only be fully understood and addressed when local, national,
and international dimensions are taken into account. To do so, a range of actions
are needed, including a combination of national and international policy reforms,
institutional strengthening, education and training, and on-the-ground initiatives.

An effective strategy for the "eastern waters" of South Asia, for example,
will require strengthened international cooperation, changes in water pricing and
other national economic policies, strengthened water management institutions,
expanded training of water managers, and a range of on-the-ground initiatives that
take full advantage of local capabilities and participation. These elements are
interrelated, and the effectiveness of one is in large part determined by the
effectiveness of others.

158



For nations to take advantage of the full range of resources that can be
mobilized to race envircnmental challenges, governments may have to transform
their relationships to their economies and societies. This may mean moving
toward a freer market to mobilize the private business sector, allowing more
political space for participation and cooperation with NGOs, facilitating full
pariicipation and equity for women, and opening up to more substantive
international cooperation.

To help ensure that economic gains can be sustained, environmental
objectives must be built into all sectors of development assistance, including
agriculture, industry, energy, education, health, and communications.

Assessing environmental impacts of development programs and projects and
increasing the amount of development assistance that goes into conservation
Projects are essential steps in building an effective natural resources management
strategy. But, they should go hand-in-hand with activities to promote
sustainability in all secters.

B. CRITERIA FOR CHOOSING ACTIVITIES IN THE ANE REGION

With so many ):ossibilities for addressing natural resource issues, it makes
sense to have a set of criteria for making choices to ensure that AID's relatively
Scarce resources are used effectively. This process of strategic evaluation can be
utilized both by Mission personnel designing projects, programs, and country
development strategies and by ANE/Washington personnel evaluating those plans.

The criteria-presented here fall into three broad categories. First, there are
those factors relating directly to the economies and natural resource bases of
particular ANE countries or subregions. The resource endowments and
environmental situations of the ANE countries vary widely, as do their levels of
economic growth. Careful examination of these factors in a particular country can

establish a fairly clear set of priorities. Second, there are institutional criteria that
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apply directly to ANE countries and their commitment and capability to address
resource issues. Third, there is a set of criteria that apply to AID and takes into
consideration its goals and mandates as well as its institutional strengths at
working within a country, with other donors, and drawing on the talents and
expertise of individuals and organizations throughout the United States.

To make the criteria easier to apply, they have been phrased as questions as
they might be used for developing or evaluating a country environmental and
natural resources strategy.

First, the economic and environmental criteria:

This analysis should address the percentage in GDP, employment, and
exports directly accounted for by natural resources. The future potential of natural
resource-based sectors and activities should be assessed as well as the past and
present situation. Examples of areas that should be considered include energy,
focd and other agricultural production, forestry, fisheries, and other marine
resources.

The purpose of this question is to capture the direct economic dependency
~ on the resource base of sectors and activities apart from the primary resource-
based sectors such as agriculture examined in the Krevious criterion.
Agroprocessing, for example, is dependent on the health of agriculture, which is
dependent on soils, water, watersheds, and the like. A secure and stable water
supply is indeed often directly required for agroprocessing activities such as
tanning.

Indonesia’s plywood industry (the largest in the region) is dependent on a
stable and sustainable supply of raw materials. Tourism is dependent on
environmental sérvices such as clean beaches and natural forests and on the
protection of:-traditional cultures. The main point is to elaborate those linkages
that are less obvious than links to primary resource-based production but are,
nonetheless, essential to sustain the transition to a less agriculture-based economy.
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(3) i I nd environ ns are most critically and

This criterion focuses on threatened resources and systems and the human
and economic consequences of those threats. This analysis should include the
extent and effects of urbanization, industrialization, pollution, and the like, and
indicate those ecosystems and areas where urgent action is required to prevent

irreversible damage. The watersheds of the Near East countries are a good
example of resources that might receive a high priority in this analysis.

This criterion is in part intended to balance criteria #1 and #2. The forests
of Palawan in the Philippines, for example, are unlikely to be a major factor in the
country’s economic growth, but they represent its last existing undisturbed
rainforests. Similarly, Bangladesh is a orest-poor country, but its remaining forests
and fuelwood cycle is critically threatened.

@

Clean air and water are basic necessities because they are essential for
public health and social welfare. To what extent are the patterns of development,
particularly in urban areas, straining the natural and managed systems that supply
these amenitics? What are the costs, how are they being paid, and by whom?

The point of this criterion is to capture those linkages that are often indirect
but are nevertheless crucial to sustainable development. Will pursuit of rapid
growth lead to such deterioration in environmental quality that workers will be
forced to move for health reasons or spend considerable sums overcoming
damaging air, water, and toxic pollution?

Next, the institutional criteria which apply to ANE countries:

(5)

This analysis should cover not only policy pronouncements and legal
enactments, but-also progress toward removing economically inefficient and
environmentally destructive subsidies, promotion of constructive private sector
activity (including-freedom of action for environmental and development NGOs),
and other concrete actions. Evidence might include institutional strengthening and
reforms directed toward environmental objectives, trends in public spending on the
environment, and demonstrated willingness to follow up on policy dialogue
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commitments made to donors.

This analysis should cover not only laws and regulations, but also
institutional capacities, including financial and human resources in government,
private business, and the NGO community. It should examine the capacities
directed specifically at environmental objectives (e.g., environmental ministries,

- environmental impact analysis processes and capabilities), and then look at the
sectoral, economic, and planning units of government, educational institutions, local
institutions, private business, and NGOs beyond those that are explicitly
“environmental." Particular emphasis should be put on assessing data gathering,
management, and analysis capabilities.

Specific political or economic developments can often provide a special
opportunity for AID to initiate a strategic environmental intervention that rides a
wave of change and strengthened commitment. Elections and other changes of
regime are one such window of opportunity. Others include structural adjustment
programs, natural disasters, and international events. For example, the World
Forestry Congress (1978) and World Parks Conference (1982) in Indonesia greatly
improved opportunities for social forestry and protected areas projects in that
country.

Finally, the criteria that apply to AID:

This analysis should provide justification in terms of existing country or
centrally-funded projects, CDSS, congressional mandates, AID policy guidelines and
statements, and other ANE strategies in agriculture, population, health, science and
technology, energy, and education. One aspect of this criterion should be to
ensure that AIDcountry strategies and projects integrate a mix of field projects,
training, and policy development activities. It should be noted that existing
programs or strategies should not be a straitjacket; a major point of developing a
Strategy is, presumably, that new directions are needed in many cases.
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Another aspect should be to assess the need for additional AID personnel
and staff training, to plan and implement country and regional programs, and to
develop management information systems and other data required to monitor and
guide strategy implementation, while reducing the burden of paperwork.

©

The purpose of this criterion is to assess the "fit" between the needs of the
proposed strategy, project, or activity, and the resources available in U.S. society in
areas such as technology, expertise in government, universities, private sector,
NGOs, relevant U.S. experience with similar problems, etc. Can land grant
universities, for example, be called upon to develop training programs for natural
resource managers and economists that will complement current AID programs in
agronomy, scil science, and animal husbandry?

(10) memmmmm_ammm

The point here is to relate the proposed AID strategy, program, or project
within the constellation of donor activities, taking AID’s special strengths and
characteristics into account. AID is well-placed, for example, to leverage other
donors and lenders through its granting authority, its extensive in-country presence
and contacts, and its ability to catalyze joint donor action. Can AID adapt its
CDSS process to help other donors focus and coordinate activities on the most
critical resource problems?
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APPENDIX 1

CHECKLIST OF OPPORTUNITIES FOR ENVIRONMENT AND NATURAL
RESOURCE MANAGEMENT IN THE ANE REGION

Opportunity 1: Incorporating Environmental Considerations into
5 S Policy Ref

a. Policy Research and Analysis

b. Promoting Policy Dialogue

c. Complementary Measures to Reinforce the Environmental
Sustainability of Economic Policy Reforms

d. Incorporating Environmental Sustainability into Multilateral
Adjustment Lending: A Special Opportunity for the 1990s

Opportunity 2: Strengthening Environmental Policies

a Elaborating Environmental Law

b. Establishing Effective Environmental Agencies and Councils

c. Developing Environmental Assessments and Strategies

d Instituting Effective Environmental Impact Assessment Procedures

Opportunity 3: Integrating Environmental Concerns into Sectoral
Programs ‘

Strengthening the Environmental Mandate

Promoting Coordination Among Sectors

Strengthening Provincial Authority and Effectiveness
Improving Information for Natural Resources Management

oo

Opportunity 4: Clarifying Ownership and Control of Land

a. Policy Research and Analysis
b. Reforming Land Law
C Strengthening the State Apparatus for the Administration of Land Law



Opportunity 5: Mobilizing Private Energies for Environmental and
Natural Resources Management

a. Encouraging Private Enterprise
b. Strengthening the NGO Sector
Institutional Assessments
Political Space for Independent Sector Growth
Managerial and Technical Capacity
Supporting NGO Expansion
c. Enhancing the Role of Women
National Policies and Programs
Research
Women’s Organizations

Opportunity 6: Strengthening Public Awareness and Education

a. Informing the General Public
b. Informing Leaders in Government and Industry

Opportunity 7: Training for Natural Resources Management

a. Needs Assessment
b. Professional Training
c. On-the-Job Training

Opportunity 8:

Policy Reform in the Forestry Sector

Forest Tenures and Community Access

Research, Assessment, and Monitoring

Managing Forests for Multiple Products and Services
Developing Timber Plantations for Diversity and Sustainability
Promoting Social Forestry Strategies and Technologies
Retraining Foresters in the Ministry and the Field

@™me o op

Opportunity 9: Managing Coastal Resources

Profiling Coastal Issues

Developing Legal and Institutional Frameworks
Implementing Coastal Zone Management Programs
Training Coastal Managers
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Opportunity 10: Conserving Biological Diversity

a. Rapid Assessments and Basic Research

b.  Increasing the Economdc Value of Biological Resources

c. Strengthening Management of Parks and Protected Areas
d.  Conserving Genetic Diversity for Agriculture and Forestry

Opportunity 11:

a. Policy Review and Reform

b. Research for Agricultural Sustainabi:ity
C Models of Sustainability: Field Testing

d.  Scaling Up: Extension for Sustainability
Opportunity 12:

a. Restoring Degraded Uplands
b. Rehabilitating Salinized and Waterlogged Lands

Opportunity 13:

Policies to Support Integrated Pest and Soil Fertility Management
Regulation of Agrochemicals

Training Farmers

Research

Opportunity 14: Sustaining Water Supplies for Multiple Use

a. Policy Reform
Irrigation Policy
Urban and Industrial Water Supply Policy
b. Institutional Reform
National Level Reforms
Local Level Reforms
Training, Research, and Information Needs
The International Dimension
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Opportunity 15: Improving Rural People’s Access to Clean Water
a. Supporting Community Control

b. Strengthening the Role of Women
C. Covering Costs

Opportunity 16:

a. Clarifying the Implications of Ditterent Energy Choices

b. Supporting Policy Reforms

c. Developing Institutional Capacities for Energy Planning and for Assessing
Environmental Impacts of Energy Decisions

Opportunity 17: Conseiving Energy through Greater Efficiency in Production
aus’ _Use

Information and Awareness
Policy Development and Regulatory Reform
Training and Institution-Building
Technical Support and Technology ‘:ransfer
Financial Assistance and Investment Promotion
Target Sectors

Power

Industry

Buildings

Transport

mean g

Opportunity 18: Increasing Production and Use of Cleanor Fuels

a. Promoting the Use of Cleaner Fuels and More Efficient Technologies
b. Assessing the Availability of Renewable Energy Sources
c. Identifying Cost-Effective Applications for Renewable Energy Technologies

Opportunity 19:.- Providing the Urban Poor with Basic and Affordable

Pollution Control Policies and Regulations
Strengthening Municipal Governments

Making Use of Market Forces and Incentives
Expanding Public Awareness of Sanitation Problems
Selecting Appropriate Technologies

con g
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Opportunity 20: Controlling Toxic Chemicals and Hazardous Wastes

Improving Inver.tories

Adopting Policy Goals and Strategies

Enacting or Strengthening Regulations and Enforcement
Increasing Education, Training, and Technical Assistance Programs
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APPENDIX 2

Table

STATISTICAL TABLES AMD INDICATORS FOR ANE COUNTRIES
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Gross National Product and Gross Domestic Product
GDP Growth Rates: Labor Force by Sector; Prices
Trade and Foreign Exchange; Official Development Assistance
Debt (Public and Private)

Commodity Price Indexes

Population

Population Growth; Labor Force

Age of Population

Rural and Urban Populations

Vital Statistics; Nutrition

Disease Immunization; Water Utilities

Literacy and Education

Land Distribution

Agriculture

Agricultura’ Inputs

Agricultural Holdings

Soil Erosion

Forest Sizes and Types

Forest Production

Protected Areas

Energy Production and Consumption I

Energy Production and Consumption I

Energy Supply Potential

Energy from Traditional Fuels (All Sources)
Commercial Energy Consumpiion and Production
Electricity Capacity and Production
Transportation Sector Consumption

Water Resources

River Quality

Floods and Cyclones, 1960-81

Coastline Activity

Tropical Coastal Resources

Air Pollution I

Ajr Pollution II

ANE Bureau: US. Assistance

Environment and Natural Resource Projects
Technical Notes



GROSS NATIONAL PRODUCT

TABLE and GROSS DOMESTIC PRODUCT
QROSS NATIONAL PRODUCT COMPARISON OF QROSS DOMESTIC PRODUCT
RELATIVE SIZES Tota! # Distribatios (%)
ONP ONP ONP TUmS reees eemee e s ———
Tota! Crowth Rate  percapita [ SOF % OF % OF |(millions $ US) Agriculture Industry Services, etc
A/NE A/NE RBOION — e ———
1986 1965-73 1973-86 198 |(POP GNP ONP 1965 1986 1965 19865 1965 1986 1965 1986
47
41
ANE NEAR EBAST (pop) 74370 4.0 6.0  vq) 6 14 8440 79480 28 41 50
Eopt 13 70 760 3 7 51 | 4550 40850 29 4 5
Jordan . 2.6 1540 0 1 6 .. 4000 o 3 28 a3
Morocco 5.5 3.6 590 2 3 13 2950 14760 <] 21 23 30 49 49
Oman 18.6 7.0 4990 0 1 9 60 7320 61 p ] . 16 .
Tunisia 7.1 s.1 1140 1 2 11 80 70 n 16 A4 33 4 52
Yemea 6.0 550 1 1 6 4760 M 16 30
4.1 4.7 e i
ANE SOUTH ASIA kX ] 4.6 267 n 53 58590 257410 47 32 20 7 33 »
Bangladesh 16070 0.0 4.4 160 7 3 6 4300 15460 53 47 11 14 36 »
India 213440 4.1 4.5 0 54 41 78 | 46260 203790 47 32 2 29 k)| 39
Nepal 2640 . . 160 1 1 1 730 2200 65 11 " 3 -
Pakistan 34690 5.5 6.3 350 7 7 13 5450 300%0 40 24 20 28 40 47
Sri Lanka 6460 4.5 4.9 40 1 1 2 17T 5880 28 26 21 7 51 47
0
1.2 5.5 —— eme c—eee c——
ANE SOUTHEAST ASIA 163820 6.9 5.5 Ly 1) 2 32 15490 155730 45 7 17 29 k1] 43
Burma 7450 23 5.7 200 3 1 5 1600 3180 35 43 13 13 52 »
Indoncsia 2110 3.0 6.1 500 12 16 50 | 0 75230 56 26 13 32 31 4?2
Philippincs 310 8.5 3.1 Ly,0) 4 6 19 | 6010 30540 2% 26 28 32 46 4?2
Thailand 42440 1.7 6.0 s1C 4 1§ 26 4050 417%0 35 17 3 30 42 53
(] 0
ANE NCEANIA 7546 ™m 04 1 340 253
Fiji 1280 8.1 2.7 1810 0.0 02 263
Papua New Guinca %40 . 60 0.3 0.5 $%0.7 340 25% 4?2 M 18 26 41 40
Solomon Isiands 150 71 530 0.0 0.0 31
Cook Islands o 2 o 11D 0.0 0.0 0.4
Kiribati Qo 2 o 310 0.0 0.0 0.4
Niue o 3 © 1000 0.0 0.0 0.1
Tonga $ 728 $ 740 0.0 01 149
Tuvalu o 4 Q@ 450 0.0 0.0 0.1
Vasuaty o u 0 5% 0.0 0.0 1.7
Western Semoa $ 112 $ 6 0.0 0.0 23
Source: WRI WRR 3-89 Tabic 14.1 Source: [BRD WDR 1968 Table 3
Original sources: IBRD and OECD Note: # = GDP at purchaser values
exc: § from [BRD WDR 88 Box A Note: halicized figures (Yomen, Nepal)
@ from World Fact Book 88 are for years other than those specificd.
(Cook Islands=19%3; Kiribali=1915;
Niuex1984; Tuvalu=1984; all=QDP)




GDP GROWTH RATES LABOR FORCE PRICES
TABLE BY SECTOR
2 GDP GROWTH RATES PERCENTAGE OF LABOR PORCE Avenage
BY SECTOR BY SECTOR annual
Average anoual growth nate (%) inflation
TEITT Tmmes e e e e e e —— e s mee e —— @DP
aDp Agriculture Industry Scrvices, otc. Agriculture Industry  Services, etc deflator)
65-30 80-86 1980-86
8.7
sm——— rmes mmees meee e — 8.6
8.5
—_— e gy 9.9
ANE NEAR EAST 64 4.3 29 24 6.7 49 83 45 57 45 15 22 n 33 |pop 10.5
Egypt 6.7 4.7 2.8 1.9 7.0 6.3 9.5 4.4 55 46 15 2 30 k] 12.4
Jordan . 5.1 N 1.8 . 5.8 . 5.1 ky) 10 26 26 37 64 3.2
Morocco 5.4 33 2.2 3.9 6.1 1.1 6.5 4.4 61 46 15 25 4 29 1.7
Oman 12.5 57 . . . . . v 62 50 1Is 22 2 28 36
Teamisia 6.6 3.7 5.5 3.3 7.4 33 6.5 4.1 49 35 2] 36 29 29 8.9
0.2 3 52 ” 7 9 14 2 13.1
TTTT T T s e e e e e e e iy 8.1
2.7 2.2 4.3 7.0 4.6 6.0 n [ 12 12 15 19 |pop 8.2
1.5 27 38 46 34 47 7] s 5 6 11 19 11.2
2.8 1.9 4.0 71 4.6 6.0 n o 12 13 15 17 78
1.1 4.8 . . . e 1] 93 2 1 4 7 .8
33 1) 64 93 59 7.2 60 35 18 16 Y] 30 1.5
2.7 3y 5.1 4.5 4.3 5.7 56 53 14 14 30 33 13.5
—— e |e—— — —— gdp 8.9
4.4 3.0 9.9 1.9 6.6 44 n 58 10 14 21 28 |pop [ X ]
37 4.7 4.4 6.3 4.0 4.9 o4 53 14 19 z 21
43 30 119 18 173 36 n 57 9 13 21 3 8.9
46 20 80 -3 52 <06 58 52 16 16 26 »n 18.2
4.9 2.9 9.5 50 8.0 5.6 2 n 5 10 13 19 30
T e e e e e e e e e iy 7.4
Fiji 4.9
Papua New Guinea - t 1 7 6 10 7 14 5.1
Solomon [elands 6.9
Cook Islands
Kiribati 5.6
Niue 9.6 a
Tonga 196 b
Tuvalu
Vanuaty 4.6
Western Samoa 12.8
Source: IBRD WDR 88 Table 2 Source: [BRD WDR 88 Table 31 Source: IBRD
WDRSS Tablel
Note: italicized figures (Owman, Yemen) or Box A
are for years other than those specified. exc. a & b from J
World Fact Book 8!
a= 1984, b= 1985
both are
Consumer Prices
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PERCENT
Gnnt Loan
1986
9%
61%
39%
26%
10%
0%
5%
sx
Mo%
Bangladesh l 4%
India 11,741 2 16,269 a -386 a -3604 159 135 2059 3 0.9 3% 5%
Nepal 142 459 $a ~112 146 " 301 18 11.7 3% 3%
Pakistan 3,34 5.3 -667 ~788 117 103 952 10 29 43% 57%
Sri Lanka 1,215 1,948 -5 417 132 L4 m 35 89 ns 62%
e 4] 76
28580 -671 -2969 |pop L 1) 74 2579 ] 1.9 5% 41%
617 -3 -210 o 121 (1] 416 1] s.1 s 6%
13,371 -310 ~4004 32 64 m 4 1.0 H% ns
5,394 -3 996 176 101 956 17 3.2 2% 48%
9,178 -250 M9 141 [ <] 496 9 1.2 51% 49%
1130 -9 -141 336 1.4 0% 6%
368 ™ 3 43 S~ .} 9 2%
1,130 -9 s -141 124 %0 264 y 10.9 N 7%
» 20 20.0
Cook Islands 24.36 b L 42
Kiribati 11.7 -4 13%
Niue 1.5 b
Tonga 4 ¢ 6¢c 1
Tuvalu 28 b 4 b 100
Vasmatu S8 7% 13%
Western Samoa . 43
: Sowrce: IBRD Sowrce: IBRD | Source: WDR 83 Table 22 Source:OECD
WDR 88 Table 11 |WDR 83 Tabie 15 World Tables Oceania from Geographical
exe. Oceania (exc. PNQ) 1997 World Fact Book 1908 Distribution
from World Fact Book 1988 (Bengladesh b= 1943; c = 1985 of Financial Flows
Note: a = [BRD estimate is 1972) 1988
b= 1983; c = 1985




DEBT (PUBLIC AND PRIVATE)

4 LONG-TERM DEBT SHORT{ TOTAL
(millicas $US) TERM [EXTERNAL
TOTAL TOTA] Service DEBT DEBT
Public and Private mon- Long- As% | lwecrem as % of (millions (millioas
publicly guarantecd goarastoed Use of IMF credit [Term  of GNP| Payments GNP Exports | $ US) $ Us)
1970 1986 1986 1970 1936 1986 1986 1986 19986 1986 1986
37
ANE BUREAU (Pop w1d) 18037.8 173138.7 13043 449 9669 |[186919 k) 8137 3 27458 223062.2
66
3089 5031 197 90 1318 | 51228 n 1464 °6 *28 9262 60781
1L.13 22.7% 947 49 31 [23,735 L 2] 766 s p?] 4,790 28,556
119 3.0m 0 0 L) 3.0 [ 18C 12 29 915 4,134
12 14,610 74 28 1,026 |14,610 . . . . 2,19 |@ 16,799
0 2,501 0 0 0 2,501 k] ] 172 [ 11 496 2,997
541 5,001 250 13 183 5,251 62 304 10 31 553 5,987
4 2,052 0 0 ] 2,082 41 42 2 60 249 2,308
21 —
11402 35118 T4 134 6072 | STM2 2 1950 2 19 3528 67442
0 7,282 0 0 461 7,212 43 108 2 25 128 7,865
3,018 31,913 2,598 10 4,274 | 34,511 15 13589 2 25 2,303 41,088
3 n 0 0 15 i 23 13 1 9 21 47
3,064 11,764 3 45 1,036 |11,794 36 3ss 3 7 790 13,620
317 3443 96 v 286 3,54 55 121 5 18 299 4,119
50
3498 66416 730 25 2289 | 75145 51 4574 6 2 14582 91987
106 3,664 0 17 47 3,664 45 | 1] 3 55 © 55 3,766
2,443 31,901 3,28 1% 51 35,79 50 2363 7 3 6,309 42,090
625 19,828 1,794 6 1,173 [21,622 7] 1092 6 21 5,378 28,172
34 11,023 3,108 0 %8 |14,1% 35 1031 ] 25 2,840 17,959
n
49 1574 1197 1] 20 05 0 140 862152 0 2852
10 293 102 0 ] ¥5 3 2 415
3 1147 1095 0 0 242 7 140 18 3% 62 2304
0 [ 0 4 [ oS 3 68
3 68 0 [ 58 1 66
Source: IBRD WDR 88 Table 18
Note: Bslicired figures Note: ¢ = does Note: @ = Morocco
(Morocco, Piji, Solomon Islands, Western Saemon) oot include Morocco. total does not
from IBRD World Tables 1987. include private debt




Individual Commodity Price Indexes
(in coastant 1980 $US per metric o except as otherwise marked)
1982 1986 1972 1977 1982 1986
Cocos (kg) 161 sS4l 175 05 031 02 oD
Coffee (kg) 2.81 9.2 3.20 7415 4584 2884 2382
Tea (kg) 2.6 3.4 1.95 600 ™ 598 453
Rice 367.5 3889 2956 1003 1310 101.10 $3.30
Gnain Sorgbum 1400 1263  109.5 MO0 1283 1465 X
Maize 1400 1361 110.3 2650 201 3047 < B47
Wheat 1783 1654 1630 2405 2386 2432 17
Sugar (kg) 0.40 0.26 0.19 419 .8 56.9 4.6
Basanas (kg) 0.41 0.39 0.38 48 18.3 33.5 X
Black Pepper (kg) 2.55 3.59 1.57 1,000 1416 1,07 1,112
Copra 3523 ST 71 3000  44.00 3633 U6
Cocooat Oil 585.5 8260  468.6 2618 150 1493 1212
Groundout Meal 3050 3114 19508 758 3 551 358
Groundewr. Oil 1,064.8 12176  $90.2 9,425 15,34 12913 X
Linseod 3625 3184 3007 918 1,083 856 739
Linseed Oil 5160 6599  Sn.3 320 0.9 26.1 19.4
Palm Kemels 290.3 4661  267.4 1.59 2.11 1.66 L2
Palm Oil 5433 7571 449.1 700 7433 4881 34n
Soybeans 350 400 U7 493 4609 5395 3548
Soybean Oil 675 L va] 451 28 9.6 42.8 0.2
Soybeun Meal 3 32 0 Diummonium Phosphatz (DAP)  227.5 1900  184.5 136
Fish Meal 598 49 356 Potassivm Chloride 0.8 ny 22.3 60.7
Cotton (kg) 1.98 2.2 1.61 Triple Superpboephate (TSP) 170 139 139 107
Urea 1483 1820 4.4
Source: WRR £3-39 Table 14.3
Commodity Group Price Indexes Original Dsta from The World Bank.
(index sunubers based cn constant prices with 1979-81 = 100) X = ot available.
1972 1977 1952 1947
33 Noafue! Commodities v 123 ] (9]
Total Agriculture ] 134 s 59
Total Food 9 143 81 57
Bevenges 0 205 [ ] 58
Cereals 97 96 ™ 4
Fats aad Oils 104 124 75 52
Other Foods 103 7 ™ s
Nonfood Agriculturals 91 102 ] 6
Timber 53 7 ' 9
Metals and Mincnrals 106 103 o 'y




POPULATION

Avenage Anoual Avenage Amual
TOTAL POPULATION Population Change Increment (o the
(milliczs) (percent) Populatioa (1000s)
1960 1989 2000 2025 1965-70 1985-90 2005-10 | 1955-70 1975-80 1985-90
(arithmetic mean) 2.3 2.1 1.5
‘ ANE BUREAU (Pop wtd) 100% 7% 1,506 1,821 2,4 24 1.9 1.3 2,549 26,601 27,77
ANE NEAR EAST 6% 480 9.4 1222 1812 24 24 1.7 1382 1866 36
Egypt 3% 3% 25.9 S51.4 6.9 90.4 24 2.3 1.6 733 1,046 1,125
Jordan 0% 4% 1.7 4.1 6.4 13.6 3.2 4.0 34 67 [ 155
Morocco 2% 5% 11.6 4.1 2.5 40.1 2.8 23 1.3 k44 415 535
Oman 0% 1% 0.5 1.4 20 3.5 27 32 2.5 17 “ 43
Tunisia 1% 1% 4.2 1.7 9.4 12.9 2.0 2.2 1.3 9 156 163
Yemen 1% % 4.0 117 10.9 2.3 1.5 29 29 [ 140 215
ANE SOUTH ASIA ns 563.3 10708 12935 1716.6 24 1.9 1.3 15808 18817 19479
Bangladesh 7% 10% 51.6 1123 1458 2194 2.7 2.6 1.9 1,65 2328 2319
India 4% 76% | 442.3 8134 9641 12288 2.3 1.7 1.1 11,951 13,631 13,645
Nepat 1% 2% 9.4 18.1 3.0 339 2.1 23 1.7 29 333 397
Pakistan 7% 10% 50.1 109.7 1410 2100 2.8 2.2 1.8 1,699 2,282 2,359
Sri Lanka 1% 2% 9.9 17.2 19.6 U4 2.3 1.5 1.1 ¥ 4,4} 243 249
ANE SOUTHEAST ASIA 2% 1727 3331 3994 5774 2.5 18 1.2 L74)] sess 5913
Burma k1 4 12% 21,7 401 485 66.0 23 1.9 1.3 %7 654 738
Indonesia 12% 4% 9.2 1785 214 2727 23 1.7 11 2,648 3,058 3,02
Philippines 4 18% 219 5.7 41 102.8 29 2.3 1.5 1,010 1,150 1,295
Thailand 4% 16% 26.9 54.8 65.5 5.9 3.0 1.6 1.2 1,026 1,026 860
ANE OCEANIA (1} 3 24 54 6.2 9.2 22 2.2 1.6 &8 120 159
Piji 0% 4% 04 074 0.8 1.0 2.3 1.6 0.7 11 11 n
Pepua New Ouinea 0% ns 19 3.9 4.9 78 24 24 1.8 L1 I »
Solomon Islends 0% 6% 01 032 0.4 0.8 2.8 4.0 24 n 31 »
Cook Islands 0% 0% 0.02 1.6 0.0 00
Kiribati 0% 1% 0.07 2.2 1.2 0.8
Niue 0% 0% 0.00 0.0 0.0 0.0
Tonga 0% 2% 0.10 24 1.9 1.3
Tevalu 0% 0% 0.01 0.5 1.2 0.7
Vaauaty 0% % 0.15 2.3 29 22
W-stern Samoa 0% k1 0.18 2.2 0.8 0.4
Source: WRI WRR 83-89 Table 15.] Source: Prospects of Source: WRI WRR 833-89
exc. 7 analler island groups: World Urbenization as Table 15.1
World Fact Book 1988 Atacased ia 1984




Birth Rate

POPULATION GROWTH

LABOR FORCE

SECTOR EMPLOYMENT
Percentage of labor force in

Hypothetical Aszsumed
ANE BUREAU (Pop wid) 3505
ANE NEAR EAST 266
Egypt 132 220
Jordan 13 2020
Morocco 5 2020
Oman 5 2030
Tuniris 18 2015
Yemea 39 2040
ANE SOUTH ASIA 2556
Bangladesh 342 2030
India 1,698 2010
Nepal 63 2038
Pakistan a3 2035
S Lanka 30 2005
ANE SOUTHEAST ASIA 673
Burma 102 2020
Indonesia 338 22005
Philippines 137 2015
Thailand 9 2000
ANE OCEANIA
Fiji
Papua New Cuainc 10 2028
Solomon Islands
Cook Islands
Kiribeti
Nive
Tonga
Tuvalu
Vasuaty
Western Samoa

413
430
43.2
50.0
41
4.1

41.7

415
40.2
45.5
47.3
315

41.6

».1
42.6
40.2
418

4.7

320

424
X

3218
46.4
325
44.3
30.4
47.4

30.9

41.7
28.1
394
40.4
u.2

282

3
.6
3.2
2.5

2.4

7.3

5.9
X

21.0
17.5
.5
2.2

8.3

16.1

16.2
19.3
10.7
11.4

14.7

7.6

19.1
X

12.5
8.7
16.4

11.7

15.6
10.9
16.7
13.3

6.1

9.8

9.9
11.3
7.6
74

9.3

5.0

12.1
X

6.8

6.6
7.2
7.1
1.2
6.3
1.0

6.0

6.9
5.7
6.2
7.2
4.7

58

57
5.6
6.0
6.1

5.0

4.6

6.2
X

4.6

43
7.3
4.3
6.9
4.1
6.8

4.1

5.5
37
5
53
2.9

3s

37
3.5
3.9
2.7

4.2

3.2

53
X

20 23 2.1
23 29 2.9
22 26 2.7
1.7 44 4.2
29 33 31
is 5.2 2.7
28 3.1 28
0.7 2.6 34
18 22 2.0
1.9 28 3.0
1.7 20 1.8
1.6 23 23
2.6 32 28
2.2 1.6 1.6
23 24 2.1
2.2 1.9 1.8
2.1 24 2.2
2.5 25 24
28 2.5 1.7
1.9 2.2 20
1.9 2.2 20

55 46 15 20 0 M
37 10 26 26 37 64
61 46 15 25 4 2
62 50 15 2 2 N
49 35 21 36 9
™ 6 7 9 4 22

—— —— —r— ——— — ———

——— e— ——— — —— —

M 75 5 6 11 19
3 ™ 12 13 15 17
o4 93 2 1 4 7
60 55 18 16 2 3
56 53 14 14 W 33

e ——— —— —— ————— ———

Sma — ——— —— — —m—

Source: IBRD WDR 88
Table 27

Source: WRI WRR 83-89 Tabile 15.2

Original source: Unitod Nations
Population Division

Source: IBRD WDR 88 Table 31
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TABLE

Perceatage of the Population
In Specific Age Groups

AGE OF POPULATION

Perceatage of the Populstion
15-24 Years of Age

ANE SOUTH ASIA

Bangladeah
India
Nepal
Pakistan
8ri Lankn

41 55 4
57 3
58 4
52 4

4

ANE SOUTHEAST ASIA

ANE OCEANIA

Fiji
Papua New Quines
Solomon Islands

Cook Islands
Kirihati

Niue

Toaga

Tuvalu
Vamuatu
Western Sam e

— mm——— Sm—— Se—— —— a—— t——

m———— em——e ———. —— ——ree e ——— ——

m——— ee—es ceee c—— e —— —— a——

Source: WRR $83-99 Tabie 15.2
Original source: Unitod Natioas Population Division

Source: World Population Prospects
As Asscssed in 1934
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TABLE

RURAL AND URBAN POPULATIONS

Egypt 516
Jordan 424
Morocco 540
Oman 67
Tunisia 497
Yemen 394
ANE SOUTH ASIA 310
Bangladesh 3
India 736
Nepal 1320
Pakistan 1424

ANE OCEANIA

Fiji
Papua New Guinea
Solomoa Islands

Niue

Tonga

Tavalu
Vaouatu
Westem Samoa

Avenge Anoual Chuange in Popalation Urdan Population
(percent) 23 % of Totel Population
Urben Rural

24 3.1 33 2.3 24 1.4 43 44 45 4 55 62 s
4.9 4.0 5.1 1.5 0.1 1.8 43 51 & 68 M T8 B2
4.4 4.0 3.9 20 1.1 0.9 29 35 41 49 55 65 s
6.4 8.7 6.8 2.5 4.7 2.8 4 5 7 11 15 21 28
4.0 4.5 36 07 07 0.2 36 44 52 61 68 15 T7
9.3 9.0 7.3 1.0 1.5 1.7 3 8 15 25 33 41 @
3.7 4.0 3.3 2.1 1.8 1.2 17 19 22 26 32 51
6.7 55 54 24 2.5 2.2 5 $ 10 14 18 25 36
33 is 3.6 2.0 1.6 1.0 18 20 23 28 M 42 s4
4.3 7.1 6.7 2.0 2.1 1.9 3 4 6 10 10 4 23
39 4.1 37 24 24 1.6 2 25 28 32 38 45 57
4.2 1.3 1.7 1.8 1.8 1.4 183 2 2 21 4 31
3s 4.3 39 2.2 1.7 1.0 12 2 30 37 45 s6
4.0 2.0 2.5 1.8 2.0 1.7 19 3 24 25 41 ¢ &
39 49 43 2.0 1.4 [+X ] 15 17 22 29 3% 44 s6
3.7 35 36 25 2.0 1.3 30 33 37 42 49 6 66
3.7 5.0 4.3 2.9 1.8 09 B3 13 17 3 23 0 4
11.9 4.2 4.3 1.5 22 1.8 $ M4 17 21 26 32 &
3.6 28 29 1.6 1.1 0.6 0 35 » W4 51 58 64
15.1 4.5 4.5 1.4 2.5 20 3 10 13 16 0 27 M
32 34 57 28 30 3% 9 9 9 U 14 19 2
14 13 24 17 09 24 |3 20 X 40 4 s
6.7 5.0 35 08 05 -08 16 26 38 4 5 64 &
0.5 0.2 1.6 02 00 -05 2 21 2 3 0 3B 6
52 43 41 15 06 o6 | 18 24 32 0 4 % &
X X X X X X X X X X X x x
17 74 68 24 21 21 $§ M4 21 30 I 47 s
3.2 1.4 2.3 20 08 04 19 20 21 24 30 37 4

7

17

33
3s 39 53
3 37 0
16 26 16

40 0

25
11 11 25
2 30 2
7 6 26
4] 7 0
20 21 33
28 16 0
29 32 37
pal pal 2
20 2 M
r1 X n
65 9 65
. 25 o
25 0

Source: WRI WRR $3-29 Table i6.2

exe, 2000, 2010, 2020

end all 7 emaller island groups from:
Estimates and Projections of Urban, Rera!
and City Populations 1950-20725:

The 1982 Asscsament

Source: IBRD WDR8S
Table 32

s



] 0 INFANT CHILD MATERNAL
MORTALITY MORTALITY MORTALITY
(iafant desths (doathe of (dcaths from Minimuom Daily Calorie Supply
per 1000 children <5 per pregnancy per Daily as Percontage
live births) per 1000 Live births) 100,000 live births) Caloric of Roquireseat
Roquircment
1965-70 1985-90 1965-70 1985-90 1980-84 1964-66 1974-76 1983-85
48.0 57.3 135 91 m 138 ys2) ) 7 90 101
49.4 60.3 158 ] 258 14 433 93 103 119
49.7 60.6 170 [ 4] 2%0 124 20 2,510 97 107 130
51.7 66.0 102 4 150 57 X 2,460 93 96 2121
50.4 60.8 138 82 220 118 327 2,420 9”2 106 111
433 55.4 186 100 325 157 X X X X X
52.1 63.1 138 n 210 »” X 2,3%0 4] 109 118
40.9 50.9 186 120 325 196 X 2,420 1] 7] 93
47.4 56.5 143 102 236 153 520 yrs.4) 2] 87 96
43.3 49.6 140 119 ns 188 600 2,210 91 <} 84
48.0 57.9 145 9 59 148 500 2,210 4 57 98
40.6 47.9 164 128 260 196 150 2,200 87 85 93
45.5 52.1 145 107 239 165 600 2,310 76 91 95
64.2 70.0 6! 33 7 43 bS] 2,220 100 93 109
49.5 59.2 104 62 167 ™ 504 2188 a5 97 113
49.5 60.0 110 a3 160 | Y 135 2,160 » 9 117
Indoncsia 45.1 560 120 74 201 117 900 2,160 81 95 116
Philippincs 56.2  63.5 0! 45 114 n 20 2,260 7] ™ 102
Thailand 56.7 642 34 39 118 49 0 2,220 95 102 110
ANE OCEANIA 475 518 117 56 172 75 2,660 %0 86 87
Fiji 62.7 704 55 26 n 3 X 2,660 2] 9 110
Papua New Guinca 45.1 540 130 62 193 “ 1000 2,660 2 78 82
Soloron Ialands X @58 X X X X X 2,660 “ ™ 78
Cock Islands 2,660 ¢
Kiribati @ 52 2,660 * "
Niue 2,660 *©
Tooga Q@ 64 2,660 * 108
Tuvalu 2,660 *
Vasuaty o 2,660 *© (1
Western Samoa Q 65 2,660 ¢ [ ]
Source: WRR 88-89 Table 15.3
Note: @ = 1986 Original sources: Unitod Nations Population Division, Note: ® = same mdr  Note: # = '$2-34
Source: IBRD United Nations Children's Pund, assumed for all Note: a = from [BRD
WDR Box A and U.N. Food and Agriculture Organiration Occania WDR 88
Note: X = not available

/’U \



DISEASE IMMUNIZATION

WATER UTILITIES

Percentage of One-year-olds Percentage of Population with Percentage of Population with
Pully Immumized Againat: Access 1o Safc Drinking Water Access to Sanitation Services

TUBER- e e e T

CULOSIS DPT POLIO MEASLES Total Urban Tam. Total Urban Runal
1981 1986 | 1980 1985 1980 1945 1980 1985 1980 1985 1980 1985 1980 1985

ANE BUREAU (Pop wid) : 23 42 26 50 12 “ 19| » 4 65 64 LIRS U B ¥ 32 37 9 12

n [\ n 65 n 67

“ 82 7] “ ) 65 851 75 X 88 X &4 X X x X X 10 X

2 81 L) 57 4 40 9 86 9 100 100 65 88 WM X ™ 92 U X

7 43 53 45 53 X 48| X » X 100 X 25 X X X 624 X 16

90 14 “ 9 4 6 7| X 53 X 9 X 4 X 3 X s X 25

0 36 n 37 n a5 6| 6 7 100 100 17 X 55 100 M4 X 16

23 25 16 25 16 40 191 31 40 100 190 13 25 X x 60 1 X X

25 4 6 42 71 90 3 N1 NN W & $ 10 2 1 2 3

1 5 1 4 X 3] 39 4 2% U 0 49 3 2 U 1 3

31 53 7 45 X 1| €2 T 76 3 S 7 9 L) | 1 2

16 33 1 3 2 66| 12 23 B % 7 25 2 X 16 17 1 1

3 55 3 58 2 0 35 4 T2 B 20 27 13 19 & S 2 6

45 ” L] m X 47| 28 & 68 w2 18 29 67 44 0 65 a3 ¥

ANE SOUTHEAST ASIA 43 45 41| 33 43 33 45 0 43 38 40 4 4 2
Burma ] 20 X 4 X 3] 20 27 38 3 15 4 20 4 3w » 1s 21
Indoncsia 5 4 X 46 X 47| 23 38 35 4 19 % 23 37 1y 3B 2 3
Philippines 51 s5 “ s X 53] 45 52 49 49 43 4 T2 61 M B 6 s
Thailand s2 62 3 62 X 39 63 64 65 56 63 66 45 52 64 8 41 46
ANE OCEANIA 25 32 65 95 25 21 U 4 93 98 13 37
Fiji X X X X X X| 77 X o4 X &6 M X 8 X & X
Papus New Guinca 3 43 31 » X 2| 16 26 55 95 10 15 15 « % 9 3 3
Solomon Islands X X X X X X X X 9% X 48 X X X 0 X 21 Xx
Cook [slands X 92 1m0 % X 88 X 9 100 100 7 9
Kiribati X X X X X X X x X X X X
Niuve X X X X X100 X Xx X X X X
Tonga 17 .99 96 99 0 9 19 52 97 9 9 &
Tuvalv X X X 100 X100 X X 10 8 0 7
Vanuatu X 64 65 95 53 S4 X 4 95 3% 63 25
Western Samoa X & 97 715 94 6 X M B 8 N o

Source: WRI WRR Tabie 15.5

Originat sources: Usited Nations Children’s Pund
0 = zero or less than onc-half of one percent;

X = ot available

Source: WRI WRR Table 15.4

Original sources: World Health Organiration;
“hoa no cakeulation is made)

0 = z¢r0 or Jess than onc-half of cne percent;
X = not availabic

W



TABLE LITERACY PRIMARY SECONDARY TERTIARY EXPENDITURE
12 Primary School Perceatage of Secondary Number of Current Educational
Enroliment as % Pirst Grade School Third Level Expenditure (1990)
Adult Literacy Rate of Age Group Enrollment  |Earoliment as % | Students
- == = == =~  — —  Conpiting of Age Group | per 100,000 aSof ™ f
Female Male Female Male Primary 1983-84 in 1980 GNP Curreat
— = e e e = — e &hool — e | — — Government
1960 1986 1960 1986 1980-86 Female Male | Male Female Expeaditure
36 51 59|43 75 76 9% 45 26 42
23 42 55| 40 T2 n % o4 41 58
30 50 59|52 76 80 ™ 64 52 73 1799 860 354d 1014
63 M 57|59 9 [ I | 97 ] 80 1200 1050 4.2 10.5
2 M S| & 67 98 7 25 38 819 255 4.9 233
12 X 47 %0 9 60 21 43 1.1 a 2a
41 44 681 43 108 s 177 78 33 46 95 301 4.6 235
3 9 21| X 2 14 112 15 3 17 146 17 3.1 x
28 4 54|36 & T4 98 36 21 41
2 36 43126 SO 6 2 20 10 26 455 78 1.1 15.4
29 47 57140 76 0 107 3 % 45 1107 a 359 3d 1374
12 3 ¥ 1 « 19 0 n 19 51 426 105 16 f 83 f
19 30 40| 13 33 46 66 M s 21 202 © 1.3 52
| <} &5 919 102 100 10§ 91 67 60 318 257 2.6 15.3
[ ] 75 751 67 96 85 9 [° ] 36 41
X & Xis52 x 6 X n X X 10 ¢ 16 b 1460
Indonesia 65 66 83|58 116 86 121 1] 34 457 ST d 232 23 a X a
Philippincs 15 & 86)9 106 98 108 54 66 63| 2395 2795 152 1382
Thailand 88 86 M| 9 8 0 64 35 35| 1275 ¢ 24 19.1
ANE OCEANIA
Fiji X X X| X X X X X X X| 403 4 219 4 54d 244
Papua New Guinca 35 ¥ 551 7 55 59 68 67 ] 15| 240 n 63 a 199 a
Solomon Islands X X X| X X X X X X X 3 x 32 ¢ 156 ¢
Cook Ialands
Kiribati 12.3 17.4
Niue
Toaga 43 ¢ 25 ¢
Tuvalu
Vazmtu
Western Samoa

Source: WRR 88-99 Tabdle 15.6

Original source: United Natioas Children’s Pund

Source: UNESCO Satistical Yearbook
1984, Tabics 3.10 and 4.1
Notes: & w 1975; b = 1977;
cm1979;d= 198];
¢ = Male and Femak combined;
{ = Tota] Educationa! Expenditures

i

a0

s



13 TOTAL DISTRIBUTION (percentage of land ares) CHANGES
Permuanent Major changes in distribution
landarca % £ meadows Foreat (3+ percentage points change)
1985 of of Cropland snd pasturcs sad woodland Other land 1964-66 to 1984-86
region  mob- —
rogion | 64-66 B4-86 6466 84-36 6466 $4-85 64-66 84-86 | Cropland Pastures Forest Other
ANE BUREAU (Land wid)
ANE NEAR EAST 2102 21% ] ] 1 16 3 4 K | s
Egypt 995 108 47% 3 3 0 0 0 0 9 ]
Jordar " 1% 5% 4 4 ] ] 0 i 95 L ¢4 7 -8
Morocco 4“6 4% s 16 19 28 47 12 12 “ 23 3 19 =21
Oman 212 2% 10% 0 0 5 5 0 0 95 95
Tunisia 155 2% 7% 28 31 16 20 3 4 53 46 3 3 -7
Yemen 195 2% 9% 7 7 36 36 ] ] 49 49
41% 43 5 5 17 19 30 7
1% 3% 67 68 4 4 17 16 12 12
~ 1% 55 57 5 4 20 23 20 17 -3
1% % 13 17 12 14 18 17 57 52 4 -5
8% 19% 25 7 6 [ 3 4 66 63 -3
1% 2% 28 29 4 7 49 7 19 37 3 -2 13
kx4 15 18 4 4 61 55 2 z
Burma 7% 0% 16 15 1 1 49 49 35 35
Indoncsia 18%  55% 10 12 7 7 68 63 15 15
Philippines 3% 9% 3 26 3 4 57 3 10 32 -4 -19 n
Thailand 5% 16% 25 38 1 1 51 2 u 31 14 -22 7
ANE OCEANIA 5% 1 2 0 ] v} 81 15 16
Fiji 0% 4% 11 13 4 3 65 65 2 19
Papua New Ouinea 5% 0% 1 1 0 o %% L ) 14 14
Solomoa Islends os 5% 2 2 1 1 b 4] 9 4 4
Cook Islands o% 0% 26 26 0 ] o ] 74 7
Kiribati 0% 0% 58 52 ] (] 3 3 39 45 - [
Niwe 0% (11 mn 4] ] 4 19 19 4 12 -12 4 1}
Toaga 0% 0% 5 81 3 6 16 12 6 1 6 3 -4 -4
Tuvalu os 0% 0 0 0 0 0 0 100 100
Vamatu o% 3% 6 10 2 2 1 1 9 97 4 -4
Western Samoa o% 1%
Source: WRR $3-89 Source: WRR Unpublished Data
Tabic 16.1 based on FAO statistics
Orig. source: Food and
0



14 Index of Agricaltural Index of Food Coreals Roots and Tubers
Production Production
(1979-81 = 100) (1979-81 = 100) Kilogra  Perceatage  Kilogns  Percatage
per Change per Lhange
Total Per Capita Total Per Copita Hectare Over Hectare Over

6466 84-86 O64-66 B4-36 64-66 B4-36 O4-66 B4-86 85 64-66 74-76 84-85 64-66 74-76
ANE BUREAU (sec notc) 17
ANE NEAR EAST ) 4
Egym LY 4
Jordan 12 191 102 129 62
Morocco 120 110 106 n -53
Oman X X X X X
Tunisia 119 96 107 ) 19
Yemea 124 102 108 78 )
ANE SOUTH ASIA 120 97 108 67 121 95 108 1648 74 3 13040 49 17
Bangladesh 114 121 9 ™ 114 119 9% o 3s 2% 10566 2 6
India 12 ™ 111 66 123 9 111 1590 76 kL) 14268 61 21
Nepal 113 116 101 | 7] 114 116 102 1651 -10 -6 3676 -1 0
Pakistan 121 91 104 59 118 %0 101 1668 91 20 10199 10 -5
Sri Lanka 97 7} 2 51 ] 68 7 2850 80 56 11141 81 151
ANE SOUTHEAST ASIA 124 112 57 125 82 113 2999 97 45 10338 66 28
Burma 135 9 13 66 136 95 124 2025 91 68 9905 19 74
Indoncsia 128 81 117 57 130 20 118 3458 126 48 10304 43 2
Philippincs 106 78 o4 53 106 ” ™ 1852 n » 5895 5 1
Thailand 120 <} 109 55 120 | 7] 108 2075 14 10 13731 5 -4
ANE OCEANIA m ] 9 112 103 9% 1523 -30 -20 7533 4 1
Piji 110 ™4 100 n 110 ] 101 2,157 “ -1 219 2 -3
Papua New Quinca m 96 97 ) 112 106 9% 1,428 -35 -%U 6,973 3 1
Solomon Islands 128 » 107 55 128 » 107 2,673 n 34 15702 4] 19
Conk lalands
Kiribati
Niue
Toaga
Tevalu
Vaamatu
Western Samos

Source: WRR 88-99 Tabic 17.1
Original source: U.N. Food and Agricultural Organization
Note: Production indices wei;
A



TABLE
15

CROPLAND
Per Capita
Total (hoctares
(1000 per
hectares) person)

AGRICULTURAL INPUTS

Lrrigated Land

as & Percontage

Pestilizer Use of Anbic and
(kilograms Permanont

Percontage Crop Area Planted in - Average Anoual

High Yiclding Improved
Varicti Varicts
Maize

Total
Pesticide Use
(metric toas of
active ingredieat)

1976-30 1981-8S

Trectors

per 1000 ha

———— —— —

64-66 74-76 $3-85

ANE NEAR EAST 17,626 0.4
Egypt 2,486 0.05
Jordan 0.12
Morocco 0.38
Oman 0.04
Tuanisia 0.7
Yomean 0.20
ANE SOUTH ASIA 0.21
Bangladesh 0.09
India 0.2
Nepal 0.14
Pakistan 0.20
Sri Lanka 0.14
ANE SOUTHEAST ASIA o
Burma 10,067 0.27
Indonesia 20,8310 0.13
Philippines 7,900 0.14
Thailand 19,620 0.38
ANE OCEANIA 678 0.20
Fiji 240 0.35
Papua New Guinea 3 0.11
Solomon Islands 55 0.20
Cock lalands

Kiribati

Niue

Tonga

Tavalu

Vamuatu

Western Samos

e e— ——— ———

2 8 M 2 24
117 170 387 100 100
12 16 39 9 10
7 2 3 14 15
X 9 92 7
5 11 1 3 5
0 2 10 ] 18
5 18 25 3
6 22 60 15 2
5 17 @ 20 26
1 6 17 10 Y2 |
5 3 & 69 TI
51 &4 o <] 2%
5 18 4« 17 2
1 5 17 10 11
6 25 81 25 n
11 27 »n 11 18
3 12 n 14 19
13 32 2 X X
2 55 @ 0 0
1 19 22 X X
X X X X X

otSuISI

%%XI

LI ]

szl > % 3¢ > ¢ 3¢ |
x&!gn

cegelel

xxxl

xu.xxxx!

3

I osesesex | |

x|

X 64 122,073 a 17,157
X X X X
3 X X X
100 X X X
36 X X X
X X 34 a 2,510
8%

96 X X 673
76 36 |57,957 * 49,144
92 X X X
86 28 X 22
X X 195 * 210

42

X M X X
X 25 | 4740 * 3328
X 26§ 3007 s 457
X ™| 3o ¢ 2,77
X X X X
X X X X
X X X X

2.4

5.5
5.4
1.1
0.3
33
0.1

0.3

0.1
0.3
0.2
0.4
4.

0.4

0.3
0.4
0.6
03

44

55

3s
X

6.0
32
0.0

16.9
12.2
36
2.3
53
1.6

36

0.5
33
1.2
7.2
12.1

2.7

0.9
0.5
24
6.1

8.7

19.5

31
0.0

Source: WRR 88-99 Tabie 17.2

Original sources: U.N. Food and Agricultural Organization,

Unitod Nations Population Division,

and other sources.

Note: a = may not
be active ingredients
Note: * = one

Note: O = zero or less than ooe half the omit of meamre; X = not availa year of data




TABLE
16

—— ————— —

<5 ha 5-50 ha 50+ ha

1990

ANE BUREAU

ANE NEAR EAST

ANE SOUTH ASIA

ANE OCEANIA

Fiji
Pepua New Cuinca
Solomon ilands

Cook Islands
Kiribati

Nive

Toaga

Tuvalu
Vasuatu
Western Samos

|

! l o:;xxl , ooouol , uxxxﬁxl l I '

Agricultural Holdings: Distribution by Size of Holding Agricultural Area: Distribution by Size of Holding
(percent) (percent)
1970 1900 1960 197
<5 ha 5-50 ha 50+ ha | <5 ha 5-50 ha 50+ ha [ | <S5 ha $~50 ha 50+ ha | <5 ha $-50 bha 50+ ha
o] x X X| X X X 51 M 16| Xx X X
x| x X x| m© 2 1 X X x| x X X
o] x X x| x X X s & o] x X X
x| x X x| x X X X X x| x X X
4] x X X| x X X 6 M4 0] X X X
x| x X X|] ®» 1n 0 X X x| x X X
X | 100 0 0 X X x| x X X
o| 91 9 ol|l 1. s 3] @ % 4
o w7 3 0 X X X| 7 = 1
1|l 2 1 32 68 o 0 8 11
of 9 2 0 55 20 28| s8 42 0
X| x X X X X x| x X X
o] x X X 67 2 2] & 13 14
o] 6 14 o] 43 45 12] 48 38 14
X| 4 26 of] 4 & ol x X X
gl X X X! s8 42 of s M 1|l x x x| 13 @& o
';3 X X x| x X x| x X X X X x| x X X
v{é X X X| x X x| x X X X X x| x X X
_

42

Source: WRR 88-99 Table 17.3
Original source: U.N. Food and Agricultural Organization
X = aot available

2

. LU )



SOIL EROSION

Java

Scrioualy affected cropland 27 6 billion 75 1975
(80 million ha)

Cultivated land X X 40-100 1990s
Deccan Black Soil region

Entire country 100 240 miilion 35-70 X
(13.7 million ha)

Irrawaddy River basin .07 X 19 1980s
(43,000 ha)

Brantas River basin X X 43

Western Samoa

Source: World Resources Institute and
Intcrnational Institute for Environment and Development

Note: X = pot available




-

FOREST SIZES AND TYPES

TABLE
1 8 Deforestation, 1980s Reforestation
Extent of 19908
Foreat and Woodland Avenge
1990 Aenua!
(1000 has) Extent
(1000 has  Percont (1000 has
Closed Total per yean)
ANE BUREAU (sce note) || 21403 262317 253720 1546 0.55 411 37305 24314
ANE NEAR EAST 1974 1me 3593 18 0.50 11 584 7
Egypt X X 0 X 0.0 2 X X
Jordan 50 X S0 X X X X X
Morucco 1,703 1,533 3236 13 0.4 [} 421 7
Owman X X 0 X X X X X
Tugisia m 185 297 [} 1.7 4 163 X
Yemen 10 X 10 X X X X X
ANE SOUTH ASIA 5868 58553 64421 306 0.52 148 33762 742
Bangladesh X 74] 74] s 0.9 9 795 25
India 5,393 51,841 57234 147 0.3 120 32,557 6,779
Nepal 1% 1,91 2121 “ 4.0 2 X 330
Pakistan 298 2,188 2480 9 0.4 7 410 15
Sri Lanka X 1,659 1659 58 3.5 10 X 193
ANE SOUTHEAST ASIA} 9440 164581 174021 1196 0.68 244 M5 16829
Burma X 31,941 31941 105 0.3 2 3,419 299
Indonesia 3,000 113,098 116898 620 0.5 1M « 13,620
Philippines X 9,510 9510 7] 1.0 2 X 60
Thailand 6,440 9,245 15675 m 24 13 X 2,220
ANE OCEANIA 3962 37464 41426 26 0.06 s 0 136
Fiji 3 0 s s 2 0.2 4 X X
Papus New Guinea ] s M0 3mTs B 0.1 2 0 136
Solomon Ialands % 17 2423 2440 1 0.0 2 X X
Cook Islands el
Kiribati
Nive
Toaga
Twvalu
Vamaatu
Western Samoa

Source: WRR 83-99 Table 18.1

Original sources: U.N. Food and Agriculture Organization; U.N. Economic Commission for Europe;
U.N. Eavirooment Programme; and country cata sources.

0 = zero or leas than half the unit of messure; X = not available.

Note: Deforestation rate calculated with Land weights.

< "7/\ ©



TABLE
19

FUELWOOD AND INDUSTRIAL

FOREST PRODUCTION

Average Amous] Production (thousand cubic metem)

PAPER

CHARCOAL ROUNDWOGD SAWNWOOD PANELS (1000 metric tons)
% Change % Caange % Change % Change % Change
84-86 74-76 84-86 74-76 4-86 74-76 M-85 74-76 84-86 74-76 4-86 74-76

Egym

Jordan

Morocco

Oman

Tunisia

Yomen

ANE SOUTH ASIA

Bangladesh 27,156
India 245,905
Nepal 18,779
Pakistan 20,833
Sri Lanka 3,621
ANE SOUTHEAST ASIA 60T
Berma 18,714
Indoocsia 155,570
Philippines 35,527
Thailand 36,260
ANE OCEANIA 8676
Fiji ns
Papue New Guinea 7.683
Solomon lalands 649
Cook Islands

Kiribati

Nive

Tonga 4
Tevalu

Vasnata 38
Westera Samoa 131

l B =g

:tﬁﬁgl

2

, flqufl

42
k1]
52

100

19
18

149
1,917 2 b2 29 X X 4“4 16 145 33
] 3 4 -33 X X X X X X
1,274 63 765 S 149 “ 105 14 106 116
X X X X X X X X X X
2,612 26 119 35 X X X X 43 13
X X X X X X X X X X
291325 2690 17350 517 1867
26,297 32 5% -15 111 -%0 X X 118 13
2,302 2 23,603 45 16,942 148 442 143 1,649 1}
15,219 r4 560 0 220 0 X X X X
19,564 M 1,269 165 5 -3 61 110 77 64
7,943 2 679 u n -3 14 -4 23 15
204413 41657 9512 5543 1num
15,852 2 =.961 M 504 25 15 3 X X
171,279 n 23,291 2 6,921 186 4,656 3,914 505 931
29,398 29 6,129 41 1,00 -26 565 1 197 -4
31,884 U 4376 -16 1,007 -38 07 169 48 150
51% r174) 2% 19 0
7 m 198 r g 8 4 -4 X X X
5,533 16 2,090 t ) 19 -17 19 -17 X X
210 12 43 “ 16 100 X X X X
4 1 100
] L4 14 290 3 5
K, 17 61 2 21 50

Source: WRR 83-99 Table 18.2
Original sources: Uwited Nsticas Food and Agriculture Organization
0 = 2200 or less than onc ke if of e prcest; X = mot available




TABLE National Protection Systems International Protection Systems
Total
Laod Arca
tarcs)
120 10,961,844 638 41,317,956 4.13 13 1,606,201 7 18 188,415 | | 996,588,000
658,005 26 1,055,289 0.50 s 33,425 1 ] 30,552 || 210,175,000
616,100 5 616,100 0.62 1 1,000 0 XXX XX 99,545,000
0 2 34,300 0.3§ 0 0 0 1 1,372 9,718,000
22,600 10 294,434 0.66 0 0 0 4 10,5% 44,630,000
0 2 54,000 0.25 0 0 0 XX XX 21,246,000
19,305 7 56,455 0.36 4 32,425 1 1 12,600 15,536,000
0 0 0 0.00 0 0 0 XX X 19,500,000
053,925 3 21,947,477 5.36 3 40,731 ] 12 157,863 || 402,736,000
32,386 9 94,961 0.71 0 0 0 XX X 13,391,000
473,902 267 12,910,021 434 0 0 4 2 119,373 || 297,319,000
NA 11 964,387 7.05 0 0 2 1 17,500 13,680,000
15,540 52 7,290,500 9.36 1 31,358 0 9 20,990 77,872,000
332,197 37 657,028 10.61 2 9,376 0 XX X 6,474,000
9,247,924 230 18,108,707 5.52 10 1,532,045 0 0 0 1) 347,925,000
0 1 3,056 0.00 0 0 xx ox xxx || 65,774,000
8,595,298 135 13,590,792 7.50 6 1,482,400 XX ox xx | 181,157,000
30,72 22 498,947 1.67 1 23,548 (1] ox ox || 29,817,000
621,904 65 4,015912 7.85 3 26,100 0 XX X 51,177,000
201,990 6 206,483 0.40 0 0 0 0 0| 49,752,000
4,000 2 5,350 0.29 0 0 ox xxx ox 1,827,000
197,990 4 201,133 0.45 0 0 xx xx oot || 45,171,000
0 0 0 0.00 0 0 xx xxx X 2,754,000
Nive
Toaga
Tuvalu
Vasuatu
Westem Samoa
Source: WRR 8309 Tabie 19.1 Source:
Original source: Intcrnational Union for Conscrvation of Nature and Natural Resources WRR $8-89
Table 16.1

Notza: NA = not applicahie.
0 = zcro or less than half unit of measure;

Note: xxx = country not &
full party to the convention




21 COUNTRY AND REGION COMPARISONS
Average anomal coacrgy Encrgy comsumption
growth rate (percent) per capita ENERGY ENERGY POPULATION
(kilograms of PRODUCTION CONSUMPTION
Encrpy production  Energy consumptioa  oil oquivalent)
% of % of % OF % OF Kof %of
965-80 980-86 1965-80 1980-36 ANE  SUBREG ANE SUBREQ A/NE SUBREG
| B 7.2 7.0 6.1 118 304
13.3 8.7 11.3 1.5 216 07 0.2 PRODUCER o0.16 0.06
10.7 1.6 6.2 1.3 i Lygd 0.13 0.53 0.09 0.54 0.03 0.53
. 9.3 9.2 26 767 0.00 0.00 0.01 0.06 0.00 0.0¢
2.5 -2.5 1.9 2.7 124 A48 0.00 0.01 0.02 0.12 0.02 0.25
16.0 11.9 3.5 10.4 14 2146 0.10 0.40 003 0.17 0.00 0.01
20.4 0.5 8.5 6.5 I'nw 499 0.02 0.06 0.01 0.08 0.01 0.08
21.0 13.3 7 102 0.00 0.00 0.00 0,02 0.01 0.08
5.6 8.9 55 6.5 102 20 0.4 CONSUMER 0.62 o.mn
. 17.3 . 8.3 . 46 0.01 0.02 002 0.03 0.07 0.10
5.6 8.9 5.8 6.4 100 208 0.40 0.90 0.53 0.86 0.54 0.76
18.4 14.6 6.2 11.6 6 3 0.00 0.00 0.00 0.00 0.01 0.02
6.5 7.4 3.5 6.9 135 205 0.03 0.08 0.06 0.10 0.07 0.10
10.4 10.7 2.2 4.1 107 139 0.00 0.00 0.00 0.01 0.01 0.02
9.8 4.2 8.3 4.2 7 3 0.31 ERODUCER 0.22 0.2
s4 s.3 4.9 5.8 » 7 0.01 0.02 0.01 0.0¢4 003 0.12
9.9 0.9 8.4 3.9 91 213 0.28 0.90 012 054 0.12 0.54
9.0 11.6 58 -1.9 160 190 0.01 0.02 0.03 0.16 0.04 o0.18
9.0 473 10.1 8.2 81 328 0.02 0.07 006 027 0.04 0.16
0.000 CONSUMER o0.005 0.004
0.00 000 0.15 0.00 0.14
13.7 6.7 13.0 2.6 56 244 0.00 0.00 0.57 0.00 0.7
Solomon lalands E 0.00 0.04 0.00 0.06
Cook Ialands 3 000 0.17 000 0.0
Kiribati 0.00 0.00 0.00 0.1
Niwe 0.00 0.00 0.00 0.00
Toaga 0.00 0.02 000 0.02
Tavalw 0.00 0.00 000 0.00
Vaamaty 0.00 0.02 000 003
Western Samoa 0.00 0.0¢4 0.00 0.03
Source: [BRD WDR 88 Table 10
® Prod. totals weighted ® Cous. totals weighted
by 1986 prod, percentages by 1986 cona. percontages




PRODUCTION

ENERGY PRODUCTION AND CONSUMPTION II

CONSUMPTION

per coasant

Per Capita 19808 US of GNP
Change Change
1966 over 1986 over
@gigs- 190 (mega- 19
joules) (%) joulcs)

®

4313

12 p)
168 X X
X X X
4 p) n
104 X X
T4 X X
X X X

195 4152
X X X
194 4,111 161
NM 0 X
2 41 11
233 X X

2 138
iu 2 X
51 920
25 2,400
60 1,400
X X X
NM X X
X X X

%4
1337
1,78 K7
1 X
1 -5
1,378 94
220 b
15 X
1396
4 X
1,312 352
X X
0 30
X X
3141
60 76
2,973 o4
14 X
4 NM
X X
X X
X X

2194 11610
253 1814 2077
163 5,333 988 289
X X 1 N7
3 50 213 154
LY X 316 10433
17 X 151 251
X X 35 1650
649 7168 1
117 X 183 X
210 1,005 6,160 175
X X 13 160
m s 751 133
X X 56 %
1292 2581 208
42 2,000 95 102
1,120 2,283 1,392 43
X X €03 k1)
130 NM (4 253
M 127
X X s 14
X X 3 182
X X 2 100

9

0

0

1

1

2

qo:l:l Gq-ulnl uq—-ulql uﬁgosﬂlsl

450

14

12

21.5

28.5
1m M4 »
8 26.5 128
o4 10.4 35
5,41 63.1 35,5712
150 15.0 4
X 9.8 460

4.3
X 11.7 X
97 26.3 47
X 5.3 6
42 21.7 1
-17 10.9 -3

14.2
75 12.5 -3
137 14.3 2
-1 12.2 -3
141 15.3 »
-18 5.9 -4
X X X
X 10.8 X

Source: WRR 8899 Table 20.1

Original sources: Unitod Natioas Statistical office,
Unitod Nations Population Division, and the World Bank
Note: O = zero or less than half the unit of mearuse; X = not availabic; NM = pot meaningful




23 Crude Oil  Naturzl Gas
(million (billion Hydroelestric
metric toxs) cubic meters) (megawatts)
Installed %
Proved Recoversb!- Tocknical Capecity Capacity
Rescrves (1984) Potential  (1985)  Installced
24413 2684 73 »n7 309354 26972 9%
“ 40 1080 M6 5740 3376 9%
Egypt 1979 X 40 400 170 3210 2700 “%
Jordan X X X X X 12 0 0%
Morocco 1981 4“4 X 0 4 453 612 2%
Oman X X X 4%0 L g X 0
Timisis X X X 200 ) 6s 64 9%
Yomen X X X X X X 0
A/NE SOUTH ASIA nss 1726 1683 44 992 139365 19050 4%
Bangladesh X X X X 192 900 130 16%
India 1981 1581 1581 471 350 100000 15115 15%
Nepal X X X X 18250 129 1%
Pakistan 1979 145 102 13 450 19600 2997 15%
Sri Lanka X X X X X 718 679 9%
A/NE SOUTHEAST ASLA 22643 961 1219 1975 134330 4366 i
Burma 1975 X X 4 X 30000 169 1%
Indoncsia 1984 22458 X 1200 1570 80936 534 1%
Philippincs 1979 170 2 3 X 3766 1839 49%
Thailand 1984 15 79 12 108 20148 1824 9%
A/NE OCEANIA
Piji X X X X X 400 20 0%
Papua New Guinca X X X X 14 29000 100 (1] 1
Solomoa Islands X X X X X X 0
Cook Islaads
Kiribati
Niue
Tonga
Twvalu
Vasuatu
Western Samoa
Source: Adapted from WRR 38-99 Table 22.2 Note: a = exploitable potcatial
Original sources: World Energy Confercace; The World Bank;
United Nations Sttistical Office; and U.8. Poderal Encrgy Regulstory Commission
Note: 0 = 2210 or leas than half the unit of meaoure; X = ot available




ENERGY FROM TRADITIONAL FUELS

ESTIMATES
U.N. STATISTICS POPULATION
TOTAL UN Encrgy Perceat of population
REQUIREMENTS Percontage Hall Other in reraf arcas
total per capits | [traditional/ Barmard Estimates
(terajoules) (gigajoules)| {total Moes in HBM 1990 2000 2010 2020
n%
ns 65% 58% 47%
2% 46% 3% 33%
1117 23 4% 14.5% 51% 45% % 32%
111 30 0% <1% 2% 2% 2% 18%
231 10 6% 21% 52% 45% 35% 32%
316 - 2 5% % %
1m % 15% 0% % 2% 25% 3%
35 S 0+ % 5% 1% 5% 51%
4% 6% 60% O%
264 3 9% ns %% n% 5% 4%
9057 12 7% 4% % 6%  58%  46%
167 10 9% 7% 0% 0% 6% TR
1094 11 20% 63% 62% 55% 43%
157 10 50% 4% % 76% \% 57%
0% 3% 5% wMx
Burma 160 264 7 61% 5% 5H% 51%  40%
Indoacsia 1319 m 16 4% 50% TI% 4%  56% 44%
Philippiocs k7] 813 15 40% 5% 51%  Mx u%
Thailand 366 1260 24 45% A% Ti% TI% NO% 5%
ANE OCEANIA 0% 75% 8% 6%
Fiji 11 2 28 5% 56% 49% 42% 6%
Papus New Guinca 57 9l 25 6% “s 0% ne 66%
Solomon Islands 4 4 14 100% L2 JEEE T JEE IL Y
Cook Islands - - 450 o% 6% 0% 2% W%
Kiribati 64% 43% 6% 31%
Niuc TI® PR 62% 4%
Tonga - ] 14 (1] 0% 2% 4% 8%
Tuvalu X X X X
Vasuatu 0 1 7 % 0% 61% 3% 45%
- |Western Samoa 1 2 12 0% ™% M% 6% 55%
Source: UN Encrgy Stat Yrbk 1986 Source: Biomass for Encrgy in Source: Estimalcs and Projections of
the Developing Countrics Urban, Runl, and City Popalatioas,
by Hall, Bamard, and Moss, 1982 1950-2028, The 1982 Asscamment

A ,\\O



|COMMERCIAL ENERGY CONSUMPTION AND PRODUCTION
25 CONSUMPTION PRODUCTION
4TOTAL TOTAL TOTAL TOTAL /pc TOTAL TOTAL TOTAL TOTAL SOLID LIQUID GAS ELECTRIC
COMML COMML COMML COMML COMML | COMML COMML COMML COMML COMML COMML COMML COMML
ENERC ENERG ENERG ENERC ENERGY | ENERO ENERG ENERG ENERG ENERC SNERG ENERG ENERGY
CONS CONS CONS CONS COONS PROD PROD PROD PROD PROD PROC PROD PROD
M ] ] i &i ] ]
960 1970 1980 1986 1986 1960 1970 1980 1986 1986 1936 1986 1986
2376 »7 7846 11617 407
ANE NEAR EAST m 404 93 1814 m 163 1624 231 3655 ) 3337 253 4«
Egypt 192 254 590 918 21 143 719 1,347 1,927 X 1,725 163 38
Jordan 9 18 5 111 3 X X X 1 X 1 X [}
Morocco 48 84 187 213 9 2 21 29 3 3 1 3 2
Oman X 3 21 316 1S X 07 598 1,445 X 1,378 0 X
Tunisia 21 43 120 151 21 0 m 257 237 X 20 17 0
Yemea 1 2 16 s s X X X 15 X 15 X X
ANE SOUTH ASIA 1,567 2,611 4,740 7,168 21 1,215 2,182 3,710 6,473 4,152 1,396 649 276
Bangladesh X X 113 188 2 X X 47 12 X 4 117 2
Indis 1,356 2,238 4,085 6,160 ] 1,149 1,986 337 5,844 4,111 1,312 210 212
Nepal | s 6 13 1 0 0 1 2 0 X X 1
Pakistan 180 k) 438 51 7 65 163 330 495 41 0 322 51
Sri Laoka 30 45 48 56 3 1 3 L) 10 X X X 10
ANE SOUTHEAST ASIA 532 43 2076 2581 31 1014 1929 40%0 4658 138 3141 1292 ]
Burma 35 47 63 95 3 25 k1 | 3 108 2 60 42 4
Indoncsia 30 406 1,016 1,392 | ] 90 1,872 3,928 4,169 51 2,973 1,120 2
Philippincs 110 294 490 403 7 ] s 50 m 25 14 X k1 }
Thailand 47 196 L 01 13 1 11 9 304 60 o4 130 20
ANE OCEANIA 6 19 37 S4 23 0 0 1 3 o 0 0 3
Fiji 3 7 10 s 1 X X X 1 N X X 1
Papua New Guinea 3 11 26 31 ] 0 o 1 2 X X X 2
Solomon Islands 0 1 1 2 7 X X X X X X X X
Cook Islands 9 450
Kiribati (] 4
Nive 0 14
Toaga 1 ]
Tuvalu
Vasuato 1 7
Western Samos 2 12
Source: WRR Unpublished data




TABLE

ELECTRICITY CAPACIT . AND PRODUCTION

ANE SOUTH ASIA 5,684 16,598 33,3 54,979 22,642 70,831 139,071 194,216
X X 990 1,289 X X 2,653 4,292
5,580 16,2711 33,316 47,680 20,13 61,212 119,260 165,440
10 46 /] 178 11 76 213 350
X X 3,518 5,010 2,206 8,727 15,217 21,873
™ 281 421 812 302 816 1,668 2,261
1597 4675 14000 19883 5157 16111 48569 65885
250 256 636 71 432 600 1,340 1,726
391 907 4,876 6,700 1,400 2,300 14,234 21,33
765 2,176 4,478 6,185 2,731 8,666 17,882 20,900
191 1,336 4,010 6,287 554 4,545 15,112 22,029
36 126 438 637 113 358 1,563 1,910
Pij 19 L] 113 199 55 158 310 387
Papue New Ouinea 16 ® 313 438 57 191 1,252 1,495
Solomoa lalands 1 3 12 13 1 9 21 3
Coak Islands
Kiribati
Nive
Toaga
Tevahu
Vanuatu
Westera Samoa

Source: WRR Unpublished data
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1973-1986 GROWTH

TRANSPORTATION SECTOR CONSUMPTION

1986 1986
Transport Coasomption
Energy divided by
Coasumption 1973
00 TOE) Consumption

COUNTRY COMPARISON

1986 1986
Number of Number of
Cans Vehicics
per 1000 per 1000
persons persoas

ANE SOUTH ASIA 15303 27889 2% 1.76 9.50
Bangladesh 9% 513 53%6% - -
India 13332 2407 163% 1.51 9.37
Nepal 28 7 ms - -
Pakistan 1308 a7 315% 2.50 .02
' 539 776 144% 9.23 27.45
9879 19450 197% 718 4318

“3 5 159% - -

3152 7666 23% 6.37 an

2997 3030 101% 6.2 2.7

3206 0% 245% 10.88 65.18

Solomon Islands

Weastern Samoa

Source: International Encrgy Agency: Energy Balances

Source: World Road Statistics, 1983-87
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WATER RESOURCES

WATER RESOURCES [River Flows River Flows TOTAL WITHDRAWAL SECTORAL WITHDRAWAL (%)

Per Cepita [from Other  to Other |[—
1999 Countrics  Countries Total Percentage
(thousand (cubic (cubic (cubic of Per Capita
cubic meters | kilometers  kilometers {Year of kilometers  Water  (cubic
per year perycar) | Data  per ycar) Resources per year) I

Western Samoa

1}
"7
91
o
90
X
X
93
X
X
]
X
X
X

Thailand 9
X
X

Solomca Islands X

Cook Islands :

Niue

Toaga

Tevalo -

Source: WRR 88-89 Table 21.1
Original sources: Burcau of Geological and Mining Rescarch, National Goological Survey, France; U.S. Geological Survey
otes: a. Water resources includes both internal reecwable resources and river flows from other countries.

b. Domestic, commercial, public scrvices, and industry smupplied by public facilitics.

0 = 2210 or jese than half the unit of measure; X = not available.



http:1,350.00
http:1,357.00

Nitrows end Nitrits  Biochemiosd Oxypsa Dumend Fecnl Caliform [ Y Moroery
TABLE RIVER (mg of nitrogen/leer)  (mg of coxygan/liser) (mmbor/100 miliisrs) (mg/liter) o (#g/timer) b
29 QUALITY Numaber of Numsber of Nunber of Number of Number of
Samplns Samplns Samplns Semples Semplos
Balow Above Balow Above Baow Above Balow Above Below Above
Detec- Dutac- Detec- Detec— Detec- Detec— Detec- Detec- Dutec~ Datec-
ton  tiom toa  tiom ton toa don  tion tos  tiom
Limdt Limit Mesno Limd Limk Mewme Limit Limk Mesoc Limk Limk Messc Limt Limit Moso ¢
Egyp N Do Asvan 0 24 0.00 0 24 2
Asiat 0 24 0.00 0 u 3
Carwor of Cairo 12 24 0.0 0 » 3
Bdfioa 0 24 118 0 24 7
B Kanater 12 24 0.0 0 » 3
Farskur 0 24 1% 0 24 10
Shobak 12 24 0.0 0 % 3
Tomisle De Zaghouan 3S&4 38°,78d 3T 0 3 o.10 0 7 4 0 12 208
ASIA
Bangladesh 0 7 088 0 26 3 0 20 2,606
0 10 0.56 0 13 3 0 § 1,96
0 14 084 0 M 3 0 3 319
India 0 85 o0 0 4 6 0 ] 178
0 % 0.0 0 ] 1 0 n o9
0 61 o088 0 60 1 0 L4 a3
0o 8 021 0 4 s 0 8 144
0 65 058 0 61 2 0 a4 ?
0 14 1.93 0 14 4 0 13 m
0 11 028 0 i 4 0 L § 21
0 13 0.04 0 13 l 0 13 963
0 15 o.te 0 15 6 0 18 276
0 72 078 0 67 3 0 L 87
0 6 g% 0 57 2 7 4 530,000
0 60 056 0 » 3 4 43 260,000
0 10 0.08 0 13 3 0 9 ]
0 6 096 0 62 | 0 ] 167
0 6 oM 0 63 2 0 a2 1,147
0 1 9.00 0 13 6 0 1 21,488
0 14 018 0 14 4 0 1 37,000
0 7T 050 0 n 2 o 19 3
0 80 038 0 ™ [ [ [ X
bvioonsia 1 21 026 0 a s 0 18 220,000 21 0 0.00) 17 2 0.001
Takisan d 0 147 1.96 o 15 [ 0 138 120 0 8 0.000 0 8 0.000
Philippines d 0 % I [ 62 7,628 0 19 0.148
Thaland d 0 26 027 7 L 1 3 ® 221 0 20 0.00} 0 25 0180
OCEANIA
Fig 18 1°,1 788 26" o 118 0.08 o 114 1 [ e 188
. 1 Monkoring System.
otm: & Total cadmbam (soluble and particulass) exaept whars indicsted,
. Towl mercury (sotoble and particulsts) exospt whers indicsed,
[N mﬂmm“mmmummmh—.
4. mdmd—mh‘dﬂlﬁt—dp
--owuuhlhldd—uh;x-mhvi-bm—hhq-lmu—;ﬁ-m_.




FLOODS AND CYCLONES, 1960-81

FLOODS CYCLONES
Number of Number of

Events Deaths Eveats Deaths

" |ANE SOUTHEAST AsiA

386200
24930

39900
14700
1500

oo R 3
84

100

140 7 1350
1200
1400 3 5650

bl ~ Y

Source: WRR 86 Tabic 9.4
Original sources: Leegne 07 2ed Cross and Red Crescent Socicties;

U.S8. Office of Foreign Disaster Assistance,




Maritime Zoacs 1988 Avernge Aomual
(nautical miles walcss Marine Pish Catch *
otherwise indicatod) ———— Production from Importance of Fish as a
1983-85 Perceotage  Artisanal Fisherica Source of Protein Supply
Terri-  Exclusive Cooti- | (thovasnd Change Total per capita
toria]l Ecooomic meotal sactric Over as % of Animal Total Coosumption
Sca Zooe Shelfl tons) 1974-76 Total Year Protzins  Protzins (kg per year)
A/NE BUREAU 131619 0304
8074 (!
2,450 12 X OOm/EXP 26 -5
26 3 X X 0 =71
1,835 12 200 X 463 s
2,092 12 200 X 105 45
1,148 12 X X 2 n
Ly 12 X X 17 18 90 1975
9966 2303
5% 12 200 M 169 78 95 1975 58.9 7.9 10.%
7,000 12 200 200/CM 1673 16 62 1977 24 2.3 34
1,046 12 200 200/CM 306 | ) 40 1987 1.9 0.5 1.4
1,340 12 200 200/CM 155 » 98 1979 54.7 84 10.9
97284 5543
3,060 12 200 200/CM 469 3 9 1972 55.3 7.5 13.6
54,716 12 200 X 1732 n 86 1978 63.6 3 10.4
36,209 X 200 EXP 1330 14 61 197¢ 58.2 6 331
3,219 12 20 00m/EXP 2012 42 30 19 52.8 13.2 n.6
16295 114
1,129 12 200 OOm/EXP 26 423
3 5,152 12 X O0w/EXP 5 -50
Solomon Islands F 5313 12 200 X 47 125
Cook Ialands . 120 12 20 200C0M 1 -17
Kiribati = 1,143 12 200 b 4 z a
Niue 3 () 12 200 X 0 NM
Toaga § 419 12 200 O0Owm/EXP 2 126
Tuvalu 4 12 200 X 1 NM
Vesuaty 2,528 12 200 200/CM 3 6
Western Semos o 403 12 200 4
Source: WRR 88-99 Table 22.1 Source: WRR 86 Source: WRR 86 Table 9.4
Original sourccs: U.S. Department of State; U.N. Office for Ocesn Table 9.5

Affairs and the Law of the Sca; U.N. Food and Agricultural Organization.

Note: 0 = zero or Jess than half the wnit of mcasure;

X = o claim made or information wnavailable: Note: ® = Mariac catch includes marine fishes, moliuacs,

CM = edge of cootinental margin; EXP = limits of crustaccans, and misccllancous aquatic animals.
exploitablc resources; NM = not meaningful, Marine Mammals and plants are cxcluded.

otc a = from World Fact Book 1988
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TROPICAL COASTAL RESOURCES

ANE BUREAU

ANE NEAR EAST

Jordan
Morocco

Tunisia
Yemean

ANE SOUTH ASIA

Bangledesh
Nepal
Pakistan
Sci Lanka

ANE OCEANIA

Fiji
Papuz New Quinca
Solomon Ialands

Western Samoe

(Early 1980’s)
MANGROVE FORESTS SEAGRASS BEDS CORAL REEFS
Length Leoagth Leogth
as %of as % of as % of
Ama Loogth  Total Arca Length  Total Arca Length Total
(0q. kms) (kms) (sq. kms (kms) Coastline

P 28 P P P 1738
:: (Red Sca, Gulfs of Agaba and Suea; ) 4 P X P P X P 1100 %0
X X X P P X P 13 S0
P “ 4 P P X P 625 30
X X X P P X X X X

10146 380+ P P P 728
4050 P X P P X 0 0 0
3565 3% 6.3 P P X P 420 7
495 P X P P X 0 ] 0
36 P X P P X P 308 il

44872 15510+ P P P 40850+
£ P X P P X P P X
36000 9696 12 P P X P 17500 n
1461 4009 18 P P X P 2450 100
240 1805 56 P P X P 900 28
5201+ ) 4 ) 4 P P 15539+ 150
ab 433 ) 4 X P P X P 5360 150
4116 P X P | 4 X P 36M n
642 P X P P X P P X
[ 0 0 0 0 0 0 P 219 150
[ ) 4 P X 0 0 0 P 1S 150
s X X X X X X ) 4 105 150
[ 10 P X X X X 4 628 150
s X X X X X X | 4 36 150
[ X X X ) 4 P X P IM 150
) 4 | 4 X X X X ) 4 P X

Source: WRR 86 Tabie 10.3

Original sources: Vorld Resources Institute; Internatione] Institute for Eavironment and Development

Notes: Estimatcs for coastline length vary considcrably depending oa method conployed.

a = catimate of a 1.5 to | mtio of coral recf length to Wtaal coastline length based on measuroments
of the 107 major islands of Fiji and 27 volcanic and coral islands in castern Polynesia.

b - Mangrove data for Viti Levo and Vanoa Leva.
0 = z¢70 or leas than one-half the wmit of measure; X = data not available; P = resource present but not quantified.




AIR POLLUTION I
Sulfur Dioxide Concentration in Urban Areas, 1973-85
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AIR POLLUTION II

Suspended Particulate Matter Concentrations in Urban Areas, 1973-85

Peak Lovels
Aversgs Number of Maonitoring Mdesa of Daily Valuss (98th Percamtile of Dally Valuss)
Duys por Yoar (microgrmmns per cubic suster) (microgrems par cabic meter)
Sl —_—
Ciy Typea[1973-75 1976-78 197981 1933-2S [1973-78 197%6-78 1979-81 19€2-85 [I1973-73 1976-78 1979-8! 1982-85

HIGH-VOLUME GRAVIMETRIC SAMPLING METHOD

ASIA
China [ — ocx x x ne 14 x x “ @ x x M oe 1236
Chaysng ool x x e 1 x x ny e o x X 1,410 ¢ 1377
Shawyseg o x x e 12 x x ns e+ 1% x x M
Deiging u x x e in x x me @ x X 1244 ¢ 7
Beifing o x x Q°* 1y x x m ¢ I8 x x i * 2
Boifing o x x ”e 1% x x “as v x x Bl
Gemgzhon  CCR x x » e iu x x 17 * 194 x x 0 o
Gamgrhon = x x n° 1@ x x TS e 1M x x 611 ¢ o
Cemghn  OCY x x U 10 x x % 1M x x 4 Qs
Shenghei o x x ”°* e x x 00 ¢ 21 x x ™e* ™
Shanghel o= x x x m x x x 12 x x X
Sheaghel o x x 7 N x x s e 4 x x “w ° @
Xim o x x 120 1% x x n1 e+ 40 x x 94 ° 1,269
Xiem a x x e Im x x “ e m x X 1,048 ° 1389
X = x x e 1M x x 233 ¢ 3 x x 2 ¢ s
India Duibi o x s ¥ ] x [ * ms ]| x % s m o
Dol o x Me »u ] x o e M L] X mes m 1m
Culams u s ” ] Y] as ) “ as e 704 1,000 s
Crboumn . ] % ” 24 20 1) -7} - ™ By 10 1L7T !
Culonna oce » ” 20 3 m " as .1 1 ™ 08 46
Bambey C x @ %2 29 x ™M e 20 145 x 300 ¢ sm 261
Bombey = x x n-s » x x WM e 27 x x m e
Bombey = x B @ n x 166 * 14 165 * x L TR - T ;71
Bombey oce x ©we 2 18 x 16 ¢ 14 140 x M @ 7
Indomssis Jakarta sl x 10 4 20 o x 120 ¢ 1% 18 x 177 4 197
Jakarw ocx x 10 4 o x 210 ¢ 287 20 x & ™m s
Philippines Mankia u x 2 @ n o x 47 IR n o x me M m®
Manile occ| 4 s 20 ass o nme n 1009 138 ° 16l 1. ™
Mmis 1] Ml e 3 209 247 9 ne 8 *® s 164 M 1% 13
Devwo « x X 21 n x x 7] m x x s w1
Thadend Banghok = x T a 106 x 137 ° 24 1 x 7 * W4 N
Banghok | x © 1 106 x p-]] 195 30 x Q - M
SMOKE SHADE SAMPLING METHOI
AFRICA
Epp oc| me m “a° x “* » TR m e 1 m x
= x » 17 X x » o x x 193 me* x
NEPHELOMETER LIGHT SCATTER SAMPLING METHOD
ASIA
Palippines [] LU : 1 209 32 0 e 8 ] 95 4 |7 e 188 19 168

Lold = als excowded the bovel

Souras: WRR £3-89 Table 23.3; Original sowross: World Haalta Orgaoizsation ed U ited Natiosis Esvirooment Programoes.

Nows: ¢ = OCC = camter city commerciel; CCl = camter city indwstrial; OCR = camter cty reskdantial;
OCM = camser clty mobls; 31 = suburbm industrial; $X = mburben rectiential

X = a0t svallabls; ® = cas yo'i' of deme;

idesed eafs by the World Hesith Organisrtion & the most secust scnltoring pesiod sfer 1978,

“w
~——

=y



TABLE (in Millions $U.S.)
Developmeat Assistance  Economic § Funds PL 480 TOTALS
FY FY FY FY FY FY FY FY FY
1988 1989 1990 1988 1989 1990 1988 1989
(Entire Burcav-sec pote) .381.5 3579 3.1 499.3 29384 2903.2 6900 595.9 586.0 35719 39922 38%9.2
ANE BUREAU (below) 364.9 319.9  312.7 1143.8  1519.3 1524.7 6480 5485 5376 2156.7 23876 2375.0
(15 countrics, Oceania)
ANE NEAR EAST 62.6 335 33.7 TS MW13 M8 n.Ss 20 0.7 1115.0 12747 1161.3
Egypt 717.8 9300 8150 121 171.3 160.0 9.9 1101.3 975.0
Jordan 18.2 15.0 35.0 18.2 15.0 35.0
Morocco 12.5 12.5 12.5 20.0 200 15.0 438 58.7 50.7 81.3 91.2 78.2
Oman 13.0 15.0 20.0 13.0 15.0 20.0
Tunisia 28.0 10.8 11.3 12.5 31.6 10.0 15.0 0.4 21.3 21.5
Yemea 2.1 21.0 21.2 10.0 10.0 5.0 32.1 31.0 26.2
ANE SOUTH ASIA 172.3 174.1  160.0 34.0 215.0 250.0 293.1 2656 260.6 799.3 654.6 670.6
Bangladesh 9.3 61.3 55.0 75.3 100.5 7.0 134.6 161.8 134.0
India 2.7 4.0 25.0 109.1 67.6 85.0 132.8 91.6 110.0
Nepal 12.5 12.0 12,0 1.8 1.4 14.3 13.4 12.0
Pakistan 50.0 50.0 50.0 340 2150 2%.0 0.0 0.0 0.0 464.0 M50 300
i 26.8 26.8 18.0 26.9 16.0 16.6 53.7 42.8 M.6
121.4 1084 1128 20.0 330 3650 2.4 32.9 46.4 223.8 4443 523.9
8.9 12.8 89 12.8 0.0
40.5 420 43.0 24.5 19.5 14.9 65.0 61.5 57.9
55.0 40.0 55.0 15.0 2980 360.0 57.9 13.4 s 128.0 351.4 446.5
Thailand 16.9 13.6 14.5 5.0 5.0 5.0 219 18.6 19.5
ANE OCEANIA 8.7 4.0 6.5 10.0 10.0 11.2 0.0 0.0 0.0 18.7 14.0 17.7
Fiji 1.0 1.0
Papua New Guinca
Solomon Ialands
Cook Ialands
Kinbeti
Niue
Tooga
Tuvalu
Vasnwatu
Wertern Samoa
A/NE Regional Projocts® 4.8 19.4 18.2 10.4 n.4 17.5 0.0 0.0 0.0 35.2 41.7 35.7
Source: A.LD. Congressional Prescatation FY 1990
[Foe: Oiar comcirios receiving sevismcs Serough the ATNE Warwas Tochoke: ATyl TVl ot TS )
lLareal, leudbﬂd.m mewlq.thdME-AlthW).
°A/NE OCEANIA® s officially 'Mm%'dm:ﬂhmmi(ﬂ.m-ﬁmlmw.
'hkﬂm“mhnrh.mwuh"-hhdhw funding not indudad ln *A/NE Buress (below)® line,
: rom T 5. instrnarlonal Dieaster Aselotance;
n.mmllknmﬁ-hnouhﬂhm; m.u-mumuuwmmwhm.
FY39 inchades: £3.75 million FY32 & bligated funds recbligaead ln FY39; £296.35S million ESF carry-forwasd fron FYES; § 3 millioa lnssr-
national Disaster Aasistance transforred !mmﬂlnﬂhh.qudWMchmehMM.
FY90 indludes: 5200 millica for Multlswrsl Amistancs Initistive for the Philippiase from the Special Asistence Lniistives,

e



TABLE
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IDEN-

ENVIRONMENT AND NATURAL RESOURCE PROJECTS
(in Millions $US)

Development Assistance and Economic Support Funds
FY 1990

P PPC
TOTAL TOTAL X

DA « ESF

NUMBE|  FY 1988
PROJS PPC

TOTAL TOTAL %
OBLXGS ENV ENV

EY 1989
P PPC

TOTAL TOTAL %

OBLIGS ENV
DA « ESP

EMV

OBLIOS ENV ENV

DA « ESF

PL 480
Resch
FY FY SENV

(Entire Burcav-soc ote)

ANE BUREAU (below)

15 countrics, Occania,
(& Regional Projects)

ANE NEAR EAST

ANE SOUTH ASIA

Bangladesh 1 $9.3 00 0% 61.3 1.0 2% 55.0 20 4% 75.3 100.5 79.0 negligible
India 3 1.7 1.3 5% 4.0 36 15% 25.0 8.1 32% |{ 109.1 67.6 850 ~1%
Nepal [ 12.5 25 2% 12.0 31 2% 12.0 14
Pakistan 7 384.0 27 1% 265.0 1.3 G% 300.0 %00 200
Sri Lanka 1 26.8 00 0% 26.8 00 0% 13.0 160 16.6
ANE SOUTHEAST ASIA 12 136.1 102 7% 398.6 32 1% 4715 329 46.38
Burma 37 00 0% 0.0 00 0% 0.0
Indoncsia 4 40.5 0.2 0% 42.0 04 I 43.0 19.5 149 ~66%?
Philippines 6 .0 03 o% 3380 1.3 0% 415.0 134 315
Thailand 2 21.9 9.8 45% 18.6 1.5 8% 19.5
ANE OCEANIA 3 18.7 0.8 4% 14.0 0.0 0% 17.7 00 0.0
Fiji 1.0
Papus New Quinca
Solomon [slands
Cook Islands
Kiribeti .
Niue
Toaga
Tevalu
Vasusty .
Western Samos
A/NE Regional Projects® 6 35.2 20 &% 41.7 1.6 4% 35.7 1.3 4%F1 00 00 00
Source of Punding Information: A.l.D. Congrcssional Prescatation FY 1990
Now: Othor : Por— trough ths A/NE Baross focuda: Afghenistas (Rack ), Cambodia (Rasi ), Cypras,

Isranl, Northers !reland mad Lrelend, Polamd, Portugal, Spain, Turhey, sad ths Association of South East Aslen States (ASEAN).
*A/NE OCEANIA® b officielly *Scuth Ferific Kagionsl® aad compriews ofl ths ooustriss Selow & (indl. FIji with esparsss 1990 alloastion).
¢ Ragional projacs are sctive in varions sress including the Waest Bank and Gexa Strip; fuading IS induded is *A/NE Bureau (beiow)® lLine.

*PPC" refers to the report ®Asia Near Eaet Environmental Activitics® produced by AID/PPC.
"Resch” refens to the report "Noo-projoct Assistence to the Natural Resources Secter of the Asia/Near East Rogion®

produced by Timothy M. Resch of the USDA:Forestry Service, Foreatry Support Program.




An "arithmetic mean" is the simple average across countries. Essentially, it says
that the "average" ANE country experiences these conditions. This value may not
of itself be particularly useful in a region which contains both India and the
Solomon Islands. Nevertheless, when used in conjunction and in comparison with
other measures as it is in Table 1, it can show that, as both GNP weighted and
"Population weighted" measures are below the mean value, then during these
periods it was the smaller countries which grew faster. This measure is also
useful in comparing ANE to the rest of the world and to other regions.

A "GNP-weighted" measure is used for calculating values in Tables 1-4 on
economic indicators. It gives appropriate weight to larger economies such that
when India and Nepal are "averaged" India’s rate of growth, for example, will
have an influence in the regional or subregional value approximately 100 times
that of Nepal’s.

A "population-weighted" measure is commonly used to demonstrate what the
conditions are for the "average person” in these particular countries of the ANE
Region or for its various subregions. Because India has over half of the
population of the ANE regions and three-fourths of the South Asian Subregion,
statistics for areas including India do not vary greatly from the Indian values.

"Land-weighted" and "cropland-weighted" measures are used in tables on land use
and agriculture, particularly Tables 13, 14, 15, 18, and 20. When used in
conjunction with fertilizer use per hectare, for example, they represent what the
"average" hectare of cropland would receive, a much larger figure than the
"average" of all land.

"Energy production-weighted" and "energy consumption-weighted" measures were
determined from Table 22 and used only in Table 21. They convey each country or
each subregion’s share in the total production or consumpticn of the ANE region.
Unlike cropland, for example, energy resources, particularly coal and oil, are very
localized. Since all countries, even those for which fuelwood is important, are
users of modern fuels such as refined petroleum, the profiles for energy
production and consumption are very different.

IV. TABLE OF VALUES

Table A presents the actual values used in preparing the above calculations.



APPENDIX 2: TECHNICAL NOTES

L SOURCES
The major sources of the data presented in this appendix are:

World Resources Report, 1988-89 from the World Resources Institute,
denoted WRI WRR 88-89; and

World Development Report, 1988 from the World Bank, denoted IBRD WDR
88.

The World Resources Report utilizes data from a variety of original sources
including international agencies (FAO, Uniied Nations Statistical Office, World
Bank), national governments, non-governmental organizations, a:.d private authors
and researchers. When other reports were utilized for specific sets of data, they
were identified at the foot of the relevant columns or tables.

II. COVERAGE

This appendix brings together data on 15 major ANE countries and the ten
countries of the Oceania region. Data were compiled for as many years as
possible, generally between 1960 and 1986. In cases where a year other than that
specified for the other countries was available, the datum presented is italicized
and footnoted. Often, a series of representative periods has been selected to show
how the statistic has changed over time.

III.  ANALYSIS

Various kinds of calculations were performed in order to obtain subregional (e.g.,
South Asia) or regional (i.e.,, ANE Bureau) values, These caiculations are
“arithmetic mean,"” "GNP-weighted," "population-weighted," "land-weighted,"
"cropland-weighted,” "energy production-weighted," and “energy consumption-
weighted." Further discussion of each of these is presented below. Each has its
particular value, though only the first three were used extensively.

No total for the given region or subregion was calculated when a particular
column was missing more than 25 percent of the total for the subregion or region
concerned. When only a few percent were missing (i.e., a single small country),
then the total was recalculated to account for this, Thus, for example, in Table 1
there is no calculation for the growth rates for the Oceania subregion (only Fiji is
present); however, there is a calculation for the ANE Bureau as a whole because
the missing South Pacific countries are such a small part of the region’s economy,
geography, and population.
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APPENDIX 3

DEVELOPING A TYTOLOGY OF ANE COUNTRIES
BASED ON NATURAL RESOURCE ENDOWMENTS

L PURPOSE

It is common to measure, rank, and compare countries according to the
production, income, and trade of one or more natural resources. Yet it is the
total resource base that supports development. And, it is the renewable
resource base that is usually omitted from calculations of national income and
wealth. To better understand the relationship between resources and
development, we first developed a Resource Endowment Index for 15 ANE
countries and then used the Index to rategorize countries in terms of their
resources as "very rich," "rich," "poor," or "very poor."

II. METHODOLOGY

To develop an overall Resource Endowment Index, we selected statistical
measures for all major renewable and non-renewable resources, for which data
were readily available. Most of the data came from the World Resources
Report. (See Tables A & B.)

Renewable Resources. Among the renewable resources selected were:
land used for agriculture and for pastwie, forests, wilderness area or land not
presently utilized, threatened species, protected areas, natural disasters,
availability of freshwater, length of coastline, and marine fish catch. These
resources are all considered renewable because with proper management, they
can continue to be productive for the foreseeable future.

Non-renewable Resources. Indicators of non-renewable resources include
minerals and energy, each analyzed in terms of present production and reserves.

An index of energy production was created by combining annual figures
for coal, oil, and natural gas and using a standard measure of heat. The
reserves of each resource were valued separaiely in metric tons or billion cubic
meters. Hydroelectric resources were broken down into installed capacity and
technical potential.

Developing an index of mineral productior required much more work.
The publication "Mineral Commodity Summaries,” prepared annuallg: by the U.S.
Bureau of Mines, lists production and reserve data for some 60 of the world’s
most important minerals, and of these, 18 are produced by one or more of the
ANE countries. The selection of producton data, rather than export data, was



made so that countries which produced and consumed a great variety and
quantity of minerals, such as India, would not be penalized. 1986 production
levels (generally in metric tons) were multiplied by 1986 prices, and when
possible, by the particular grade or type of mineral to produce the value of
minerals production. These values were then divided by the population to get a
per capita value. A similar process was undertaken for the value of the
-reserves. Those countries that had some mineral production, but no quantifiable
mineral reserves (denoted in Table B by "X"), were ranked above those countries
with none of either.

Denominators. To account for the discrepancies which would arise if
India, for example, were compared with Nepal, most resource endowments have
been divided by population to get per capita figures. Exceptions are:
wilderness, protected areas, natural disasters, threatened species, forest land,
pasture land, which are measured in terms of percent of total area or another
resource/land ratio. The rankings for threatened species and natural disasters
have been reversed, that is, the lower numbers have the higher ranking.

Ranking Countries

(1)  For each resource, an indicator was calculated for its per capita or per
hectare value for each country. Each country was then ranked according
to its endowment with the highest being ranked #1 and the lowest, #15.
This process was carried out for all eleven renewable and eight non-
renewable resource indicators.

Analyses of all data were carried to the number of decimal places needed
to discriminate among countries. This method produces a tie between
countries for a given resource indicator when the value of the indicator is
zero. There are, for example, nine countries with oil reserves, and they
are ranked accordingly; the remaining countries receive a ranking of 10.

(2)  The scores were then totaled separately for renewables and non-
renewables. (See Table C.) Of course, the lower the score, the richer the
resource endowment. Thailand, for example, ranked #2 in renewables
and #1 in non-renewables. These two separate scores were then totalled
to produce an overall score.

(3)  Finally, the total country resource scores were compared to produce a
final rank and to permit the construction of a typology of resource
richness. Overall scores under 100 (average rank of 5 or less: two
countries) were considered "very rich"; scores from 100 to 140 (average
rank 6.1-7.4: six countries) were considered "rich"; scores from 140 to 190
(average ranks 7.5-10.0: five countries) were considered "poor”; and scores
above 190 (average rank 10+: two countries) were considered "very poor."



III. CONCLUSIONS

Table C presents the total scores and country rankings for renewable
resources, non-renewable resources, and for all resources. There are also average
rankings so that the countries can be grouped according to their overall
endowment. Country scores and rankings are alsc shown by region. Regional
(unweighted) averages are also calculated.

Results for the ANE region (examined in more detail in Chapter I, see
Table 1-4) show that, in general, the countries of South East Asia are richer in
natural resources on a per capita basis than those of either South Asia or the Near
East. The two countries with the lowest scores (and therefore highest ranking) are
Thailand and Indonesia, countries obviously rich in natural resources, while the
countries with the highest scores are Jordan and Bangladesh.

Caveats

There are a number of limitations associated with the development and use
of such an Index.

First, the Index can be used to rank the fifteen ANE countries. But, because
no international standard or norm has been established, labelling some countries as
“very rich" and others as "rich" is a subjective judgement.

Second, the Index can be used to show trends in resource ex{dowment over
time, but it is probably more useful to track changes in the individual resource
indicators. '

Third, the Index fails to capture quality aspects of the resource. A degraded
forest is treated the same as a natural forest.

Fourth, it is in the nature of developing such an Index that the rankings do
not reveal whether country A has 100 times what country B has (see minerals) but
is ranked just above B, nor whether B is just .01 percent above A (see protected
areas). It may be argued that, despite the equivalent rankings produced in the
two examples cited above, country A has the much greater resources.

Furthermore, the procedure appears to give equal weight to all resources;
but in fact, gives double weight to forests, minerals, and hydroelectricity, and
something like 1.33 times the weight of the others tc coal, oil, and natural gas.
Additionally, the analysis gives oil reserves, natural disasters, cropland, and
wilderness all the same weight. Declaring them of equal weight ignores the real-



world value of having an abundant and high-priced resource. If revenue from
the sale of this resource is used to develop human capital and to improve
management of existing resources, then a single resource can be of great and
(here) uncaptured value. In the long-run, however, it is probably preferable for
a country to control anc to maintain a diverse resource base.

Fifth, we have not included a measure of statistical accuracy. One can
say with some assurance that Burma is "richer” than Nepal, but is Morocco
richer than Pakistan?

/1/775 ‘



Appendix 3

TABLE INDICATORS OF NATURAL RESOURCE ENDOWMENT:
A RENEWABLE RESOURCES
1 2 3 4 ) 6
CROPLAND FOREST LAND FOREST LAND WILDERNESS PASTURE PER DISASTERS
AREA LIVESTOCK
(hectares (hoctares (Percentage (As % of (Hoctares (Number per
per capita per capita of total land Total Land Arca per head 1000 km2
1985) 1990s) ares - 1990s) 1943-85) 1984-36) 1964-86)
RANK | RANK | RANK RANK | RANK RANK
ANE NEAR EAST
Egpt 0.05 14 €1.000 14 0.00 14 47 1 0.000 13 0.007 2
Jordan 0.12 12 0.012 11 0.51 12 0 10 0.491 4 0.051 10
Morocco 0.38 2 0.134 5 7.2 ] 0 10 Lo 2 .07 4
Oman 0.04 15 0.000 14 0.00 14 26 3 0.901 3 0.000
Tunisia 0.7 1 0.038 9 1.91 11 13 4 0.387 5 0.035 11
Yemea 0.20 7 0.001 13 0.05 13 27 2 1.989 1 0.026
ANE SOUTH ASIA
Bongladesh 0.09 13 0.008 12 6.92 9 0 10 0.017 14 0.569 1§
Indis o 3 0.070 8 19.25 6 1 9 0.028 12 0.043 ]
Nepel 0.14 9 0.117 6 15.50 7 0 10 0.128 ] 0.142 12
Pakistan 0.20 6 0.023 10 . 10 4 L § 0.056 10 0.031 5
Sri Lanka 0.14 10 0.096 7 25.63 5 0 10 0.130 7 0.379 14
ANE SOUTHEAST ASIA
Burma 0.27 4 0.797 1 43.56 2 5 7 0.022 13 0.041 7
Indoncsia 0.13 11 0.655 2 64.53 1 L} 5 0.369 6 0.048 1]
Philippines 0.14 ] 0.159 4 31.99 3 0 10 0.078 0.333 13
Thailznd 0.38 3 0.286 3 30.63 4 7 6 0.047 11 0.033 6
Tadble 17.2 Table 18.1 Table 18.1 Tabie 16.1 Table 13 Table IV
WRR 88-89 WRR 88-89 WRR 85-89 WRR 83-99 Appeadix 2 *Development and
the National Interest
7 8 9 10 11
PROTECTED THREATENED TOTAL WATER COASTLINE MARINE RENEWABLE
AREAS SPECIES RESOURCES FISH CATCH TOTALS
(As % of (Number per (1000 cubic rexters (Kilometers per (1000 mt per
Total Lasd Area 1000 km? per capita per year million peoplo millioa people
1988) 19890s) 1999) 1999) 1943-85)
RANK | RANK | RANK RANK | RANK RANK
E NEAR BAST
Egypt 0.62 10 0.113 10 1.13 12 43 10 0.51 13 111 13
Jordan 0.35 12 0.144 9 0.17 14 6 13 0.00 14 121 15
Morocco 0.66 9 0.479 2 1.3 11 76 7 19.24 4 77 ¢
Owman 0.25 13 0.028 14 1.42 10 1481 1 74.30 1 76 5
Tomisia 0.36 11 0.283 5 9.56 13 149 4 9.96 6 t ) ]
Yemeca 0.00 15 0.010 15 0.13 15 63 3 .22 10 L] 9
ANE SOUTH ASIA
Bangladesh 0.71 L § n.157 7 12.08 3 5 14 1.5 12 119 14
India 434 6 0.3%0 3 2.7 L § 9 12 2.06 11 " 11
Nepal 7.05 5 0.285 4 9.42 4 0 15 0.00 15 103 12
Pakistan 9.36 2 0.040 13 272 6 10 11 2.7 9 %0 7
Sri Lanks 10.61 1 1.560 1 2.51 7 U 5 $.99 8 » 10
ANE SOUTHEAST ASIA
Burma 0.00 14 0.079 11 26.99 1 76 6 1.0 5 o4 3
Indoncsia 7.50 4 0.146 . 14.17 2 307 3 9.70 7 57 1
Philippines 1.67 7 0.275 (] 5.41 5 608 2 2.28 3 74 4
Thailand 7.8 3 0.078 12 2.01 9 59 9 36.69 2 62 2
Table 19.1 Tables 19.1; 19.4 Table 21.1 Table 22.1 Table 22.1
WRR 83-89 WRR 88-89 WRR $3-99 WRR 88-89 WRR 88-89
,,)(,)

1



Appendix 3 :
TABLE || INDICATORS OF NATURAL RESOURCE ENDOWMENT:
B : NON-RENEWABLE RESOURCES
12 13 14 15 16
MINERAL MINERAL COAL, OIL COAL OIL
PRODUCTION RESERVES AND GAS RESERVES RESERVE:s
(All major minerals (All major mincrals PRODUCTION (million metric tons
1986 value per 1986 value per (1986 production per capita (million metric tons .
100,000 population) j i petajoules / p.c.) various years) per capita 1984)
1.03 [ 2 3
Jordan 478 [ 36638 6 0.24 13 0.00 (] 0.00 10
Morocco 203 6 66019 [ 1.12 10 1.7 3 0.00 10
Oman : (] 1 (] 10 1022.65 1 0.00 ] 339.70 1
Tunisia 175 7 589 (] 30.66 3 0.00 s 25.97 2
Yemen 0 1 0 10 1.95 9 0.00 ] 0.00 10
1 (] 10 1.08 1 0.00 ] 0.00 10
] “n 7 6.92 5 1.4 2 0.58 [
1 (] 10 0.00 14 0.00 ] 0.00 10
Pakistan 9 X 9 4.04 7 0.93 6 0.12 7
Sri Lanka 10 X 0.00 14 0.00 s 0.00 10
ANE SOUTHEAST ASIA
Burma 3 2713404 3 2.%9 ] 0.08 7 0.09 ]
Indooesia 2 21619944 2 nn 4 0.00 ] 6.72 4
Philippines ] 1504095 4 0.65 12 1.37 4 0.05 9
Thailand 1 26303246 1 5.18 6 16.03 1 0.22 6
U.S. Bureau of Mincs Tabic 20.1 Table 20.2 Table 20.2
“Mineral Commodity WRR 83-99 WRR 3-89 WRR $3-89
Summarics, 1988°
17 18 19
NATURAL GAS HYDRO- HYDRO- NON-
RESERVES ELECTRICITY ELECTRICITY RENEWABLE
INSTALLED CAPACITY TECHNICAL POTENTIAL TOTALS
(billion cubic meters (mogawatts per capita (mogawatts per capita)
per capita 1984) 1983)

ANE SOUTH ASIA

Bangladesh 1.7 7 1 12 7 12 81 10

India 0.4 ] 19 7 123 4 3

Nepal 0.0 10 7 9 1011 1 (e ]

Pakistan 4.1 4 n 5 179 5 52 4

Sei Lanka 0.0 10 » 2 42 10 73 s

ANE SOUTHEAST ASIA

Burma 0.0 10 4 10 74 2 b)) 3

Indoacsia 10.5 3 3 11 453 3 k1) 2

Philippines 0.0 10 31 a3 s 55 s
| Thailand 1.9 6 33 3 367 4 p: 1

able 20.2 Table 20.2 Table 20.2
WRR $3-99 WRR 88-89 WRR 3-89




Appendix 3
Table A TYPOLOGY OF ANE COUNTRIES
BASED ON RESOURCE ENDOWMENT
AND COMPARISON WITH INCOME PER CAPITA

RENEWABLE NON-RENEWABLE TOTAL AVERAGE INCOME PER CAPITA}
RESOURCE RESOURCE RESOURCE INDICATOR (1987)
SCORE RANK SCORE RANK SCORE RANK RANK USS$

VERY RICH
Thailand
Indonesia
RICH

Burma
Philippines
Morocco
Pakistan

Tunisia

Oman

POOR

India

Egypt

Sri Lanka
Yemen

Nepal

VERY POOR
Jordan
Bangladesh

BY REGION

A/NE NEAR EAST
Egypt

Jordan

Morocco

Oman

Tunisia

Yomen

IA/NE SOUTH ASIA
Bangladesh .
India

Nepal

Pakistan

Sri Lanka

A/NE SOUTHEAST ASIA
Burma
Indoncsia
Philippincs
Thailand

Note: This table reproduces Table 1-4.
Source: Panayotou, T. Natural Resources and the Environment in the Economies of Asia and the Near East:

Growth, Structural Change and Policy Reform, 1989.

Note: Regional averages are unweighted means.
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APPENDIX 4

LIST OF BACKGROUND ISSUE PAPERS FOR THE ANE STRATEGY PROJECT

Armstrong, A., P. Durst, and C. Gallegos. 1989. Deforestation and its
implications for the Asia/Near East region. Paper prepared for Asia/Near East
Bureau, AID. Washington, D.C. 60pp.

Archer, R, and R Ichord. 1989. Global warmintﬁ and climate change: Role of
the Asia/Near East region. Paper prepared for the Asia/Near East Bureau,
AID. Washington, D.C. 28pp.

Barber, C.V. 1989. Institutional issues in environmental and natural resources
management for the Asia/Near East region. Paper prepared for the Asia/Near
East Bureau, AID. Washington, D.C., World Resources Institute. 69pp.

Barbier, Edward B. 1989. Economic aspects of sustainable agriculture: A
strategy for Asia and the Near Exst. Paper prepared for the Asia/Near East
Bureau, AID. London, International Institute for Environment and Development
and the Economics Department of University College. 43pp.

Bentley, W. 1989. Soil loss and watershed degradation: Implications for the
Asia and Near East region. Paper prepared for the Asia/Near East Bureau,
AID. Morrilton, AR, Winrock Institute for Agricultural Develonment. 34pp.

Higgins, M.L., W.W. Barclay, and ].N. Pretty. 1989. The use and management
of agricultural chemicals inthe Asia and Near East region. AID. Washington,
D.C. 112pp.

Johnson, N., and J. Alcorn. 1989. Eoological, economic and development values
of biological diversity. Paper prepared for the Asia/Near East Bureau, AID.
Washington, D.C., World Resources Institute, 100pp.

Lurie, C. and D. Laredo. 1989. Environmental impacts of rapid urbanization
and industrial development: Water resources in the urban context. Paper
prepared for the Asia/Near East Bureau, AID. Boston, MA, Camp Dresser and
McKee Inc. 124pp.

Mackie, C. 1¢89. Watershed management issues and opportunities in Asia and
Near East countries. Paper prepared for Asia/Near East Bureau, AID.
Washington, D.C., World Resources Institute. 27pp.



Marcil, T.C. and R.A. Carpenter. 1990. Hazardous (toxic) chemicals and wastes;
A natural resources issues paper. Paper prepared for the Asia/Near East
Bureau, AID. New York, NY, East-West Center, Environment and Policy
Institute and World Environment Center. 134pp.

Olsen, S., L.Z. Hale, R. DuBois, D. Robadue, Jr., and G. Foer. 1989. Integrated
resources management for coastal environment in the Asia Near East region.
Paper prepared for the Asia/Near East Bureau, AID. University of Rhode
Island, Narrangansett. 77pp.

Panayotou, T. 1989. Natural resources and the environment in the economies
of Asia and the Near East: Growth, structural change, and policy reform. Paper
prepared for the Asia/Near East Bureau, AID. Cambridge, MA, Institute for
International Development. 95pp.

Parker, ] K. 1989. Integrating gender concerns into the Asia and Near East
environmental and natural resources strategy in the 1990s. Paper prepared for
the Asia/Near East Bureau, AID. Gainesville, FL, Tropical Research and
Development, Inc. 101pp.

RCG/Hagler, Bailly, Inc. 1989. Energy inefficiency in the Asia/Near East
Region and its environmental implications. Paper prepared for the Asia/Near
East Bureau, AID. Washington, D.C., RCG/Hagler, Bailly, Inc. 168pp.

Resch, T.M. 1989. Non-profit assistance to the natural resources sector of the
Asia/Near East region. Draft prepared for the Asia/Near East Bureau, AID.
Washington, D.C., United States Department of Agriculture Forest Service.

25pp.

Richards, D.C. 1989. Strengthening non-governmental organizations working on
natural resources management issues at the grassroots. Faper prepared for the
Asia/Near East Bureau, AID. Washington, D.C., World Resources Institute.

44pp.
Tavangar, J.D. 1989. Rural water supply sanitation, and environmental issues

in Asia and the Near East. Paper prepared for the Asia/Near East Bureau,
AID. Washington, D.C. 83pp.



