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PREFACE
 

Over the past year, the Center for Internatioral Development andEnvironment of the World Resources Institute (WRI) has been cooperating with theAsia and Near East (ANE) Bureau of the U.S. Agency for InternationalDevelopment n developing the analytical basis for a regional environmental andnatural resources strategy for the 1990s. The goal is to provide a comprehensiveanalysis of the major natural resource and environmental problems in the ANEregion, to identify their importance for sustainable economic growth, and tosuggest possible programming priorities for AlD in the 1990s. It also outlines aset of principles and criteria for AID to consider in developing its country and
regional priorities. 

We hope that 'Toward an En, ironmental and Natural ResourcesManagement Strategy for ANE Countries in the 1990s" will provide a valuableresource for AID and others to use in formulating action priorities for assistingcountries in the region. This report should be treated as an initial effort andshould be sha,-d with a wide audience both within the ANE region, with otherdonors, and with NGOs, industry, and others within the U.S. 

The report contains five chapters. Chapter I provides the analyticframework that links natural resources, their extent, quality, and management witheconomic growth in the region. Chapter II contains a more detailed descriptionand analysis of a number of key resource problems that are restricting economicgrowth and have a severe impact on opportunities to improve the standard ofliving and quality of life of citizens in the region. Chapters IIand IV contain 20specific opportunities for working toward sustainable economic growth throughprotection and enhancement of the natural resource base. Opportunities for actionwere chosen based on the urgency and importance of the problems, the availabilityof examples and approaches that have proven successful within the region, and theexpectation that government, the private sector, NGOs, and donors workingtogether can make a measurable difference. Chapter V presents a set of principlesand criteria that we recommend using to help establish priorities for action inindividual countries and in the region. Appendix 2 contains a set of statisticalindicators for the countries of the ANE region, which were taken from thestatistical database developed for this project by WRI. 

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

The crucial 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 ecologicallysustainable. The region which encompasses 1.5 billion people and 15 major -
countries and stretches from Morocco on the Atlantic Ocean to Kiribati in theSouth Pacific - has enjoyed more than 20 years of relatively high economicgrowth. But this growth has been accompanied by increasing destruction anddegradation of the region's natural resources, which now threatenproductive activity and close off options for growth in the future. 

to limit 
Recognition ofthese important linkages is continuing to grow throughout the region as betterinformation on the economic costs of inaction is obtained. 

Growth in GNP over the period 1980-87 has averaged more than 5 percentper 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 thethree-digit rates common in Latin America, and external debt has also been keptwithin manageable proportions. However, the rapid increase in population(despite declining fertility) has meant that per capita incomes have not risen as fastas desired. In India, total GNP grew at more than 4 percent per year over thepast 20 years, but per capita incomes increased by only 1.8 percent per year.Indeed, many rural agricultural workers, particularly those without land or otherassets, 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 incomeand wealth. Relatively abundant water and good soils, biologically rich coastalzones and well-stocked fisheries, extensive natural tropical forests, abundantwildlife, extensive mineral and petroleum deposits, and other natural conditionshave provided opportunities for countries to rapidly expand the production of rawand processed materials, generating increased incomes, employment, and trade.The environment has also been used as a place to dispose of growing amounts ofwastes .- 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-incomeindustrializing: others - India, Sri Lanka, Morocco, Indonesia, Philippines, Egypt,Yemen, Pakistan - while still low-income are in a transition from agriculture toindustrial economies. Burma, Nepal, and Bangladesh remain low-income 
agricultural economies. 
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Resource Conditions. Trends. and Their Economic Significance 

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) 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. 

(2) 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 Lanka, 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, ishaving a serious economic impact. Philippine wood product sales declinedby half between 1979 and 1987 in volume and in value because of the lackof high-quality commercial timber. Thailand has be-.ume a net importer ofwood. Deforestation in Nepal has required women and children to spendever more time gathering fuelwood over greater distances, making boiled
water a luxury for many. Tourism, the number one earner of foreignexchange in Thailand and number five in Indonesia, is often dependent onhigh quality coastal habitats, good water quality, and the protection ofnature. Tin mining (in Indonesia and Thailand), coral mining for lime (inthe Phili pines), industrial and port expansion (planned in most ANEcountries), combined with erosion and agricultural runoff, are threateningremaining coastal resources, including some of the world's most productive
fisheries. 

(3) 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 andinefficiently 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, 1.8percent in Thailand, and 1.8 percent in Jordan and Tunisia. ANE countries
have become increasingly dependent on fossil fuels for commercial energy,
much of it imported. Oil accounted for 47 percent of primary energysupply; coal, 30 percent (most of it produced by India); and natural gas andhydropower, 23 percent. Wood and other biomass fuels remain the majorsource of energy for the poor. At present, the region's share of global CO2emissions from fossil fuel combustion is small, but increasing rapidly; levelsof SO2 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, Paistan, Indonesia, and the Philippines face severe shortages of energy, especially of electrical power. Industrial energy consumption perunit of output in Egypt averages 60 percent higher than the international 
average and costs the economy more than $1 billion per year through lostforeign exchange earnings. Throughout the ANE region, electric power
transmission and distribution losses exceed 20 percent. 
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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 
Pakistan, 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, home 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 estimates that three-quarters of all illnesses and 80 percent uf 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.) 

Responding to the Challenge: Opportunities for Action 

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 tobuild support for policy reform, institutional change, and better on-the-groundmanagement? How can these changes be encouraged by the programs andpolicies of AID and of other donors? These are the kinds of questions we askedand attempted to answer in the process of developing a set of 20 opportunities forAID's ANE Bureau. 

Opportunities were chosen based on the urgency and importance of theproblem, the availability of models and approaches that have proven successfulwithin the region and have addressed the basic constraints, and the expectationthat governments, the private sector, non-governmental organizations, the affectedpublic, and donors working together can make a measurable difference. Most ofthese activities, and many others, are necessary if substantive and long-term changeis to occur. (A detailed checklist of opportunities and activities is included inAppendix 1; a complete discussion with examples is found in Chapters MI and -V.) 

(1) Market Failures: Markets do not fully reflect the value of forests, waterand watersheds, coastal ecosystems, and other natural systems: the products theyproduce and the environmental services they provide. Neither do they reflect thereal and substantial economic costs of environmental degradation and until theseexternalities 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 andincreased private sector participation in the economy. More specifically, byincorporating environmental considerations into economic policy reform, expandingpolicy research and policy dialogue, and taking advantage of adjustment lendingby multilateral financial institutions. Clarifying and expanding ownership rights toresources is also essential to developing mcre efficient markets. 

Strengthening the role of the market is becoming an important objective ofnational policy in many ANE countries. In the Philippines, a policy of variableirrigation fees based on water-volume use has been adopted that more directlyreflects the cost of water development. In Tunisia and Morocco, land policy isbeing restructured (through both land consolidation and provision of greatertenurial security) to provide better incentives for sustainable investments in landproductivity. Both Thailand and Nepal are instituting systems for providing securetenure on forest lands. In Nepal recent legal and policy changes mandate a returnof many forest areas to legally constituted forest user groups. In Pakistan thegovernment is encouraging the private sector to develop gas production and powergeneration 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 Opportunities 

1. 	 Incorporating Environmental Considerations into Economic Policy 
Reform 

2. Strengthening Environmental Policies
3. Integrating Environmental Concerns into Sectoral Programs 
4. Clarifying Ownership and Control of Land 
5. 	 Mobilizing Private Energies for Environmental and Natural
 

Resources Management
 
6. Strengthening Public Awareness and Education 
7. Training for Natural Resources Management 

' Environment and Natural Resources Management Opportunities 

8. Sustainable and Equitable Management of Tropical Forests 
9. Managing Coastal Resources 
10. Conserving Biological Diversity 
11. Developing Policies and Programs for Sustainable Agriculture 
12. Restoring the Productivity of Degraded Agricultural Lands 
13. 	 Making Greater Use of Integrated Pest and Soil Fertility
 

Management
 
14. Sustaining Water Supplies for Multiple Use 
15. Improving Rural Peoples' Access to Clean Water 
16. 	 Incorporating Environmental Considerations in All Major Energy 

Decisions 
17. 	 Conserving Energy through Greater Efficiency in Production and 

Use 
18. Increasing Production and Use of Cleaner Fuels 
19. 	 Providing the Urban Poor with Basic and Affordable
 

Environmental Services
 
20. Controlling Toxic Chemicals and Hazardous Wastes 
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The Philippines, Indonesia and Thailandstudies to better measure 
are initiating resource accc-1fntingthe value of resources within their national economies,which will strengthen their capacity o analyze ernnomic and environmental poilicy

options. 

(2) Policy Distortions: Many ANE government policies seek to increaseproduction of agriculture, forestry, fisheries, and energy and minerals through
subsidies, tax credits, concessionaire leases, and price controls. 
 On the whole thesepolicies tend to favor environmentally unsound practices while they discriminateagainst the poor and waste budgetary resources. Some policies actually promoteinefficient use of natural resources, so that the production of crops, timber, andfish does not even meet short-term goals. Policy distortions are caused by faultyassumptions, lack of information on how individuals and institutions respond toincentives, and a lack of accountability. 

Activities aimed at reform include: policy research that will rlor dearlyindicate winners and losers, how policies canand managen-,.2t, and how they 
stimulate private sector conservation 

can be changed; supporting NGOs that developindependent analyses of environment and resource problems; increasing publicenvironmentel education and awareness; strengthening and rationalizingenvironmental law, regulations, and impact assessment procedures; and increasingpublic access to information about development decisions. 

In many ANE countries policy reform is occurring for economic as well asenvironmental reasons. Indonesia has reduced pesticide and energy subsidiesbudgetary as ameasure and is considering a restructuring of its timber concession
system as a way to generate revenues for reforestation and other management
goals. ftktn is gradually eliminating subsidies on fertilizers, pesticides, andenergy and is increasing water charges and other irrigation levies. 
Recent studies have examined the linkages between a variety of policymeasures and deforestation in Indonesia and the Philippines. Others haveanalyzed the environmental effects of irrigation and pesticide pricing xid subsidypolicies in Indonesia EgyRt and Pakistan. 

(3) InstitutionalInadequacies: Governments, businesses, schools,cooperatives, religious institutions, and non-governmental organizations aq well ashouseholds influence the way resources are used and managed. Strategiei, topromote sustainable development in the ANE region must address the strengths,weaknesses, and potential of these institutions. There are three basic problems thathave to be dealt with in strengthening institutions to address environment rndresource issues: the laws and regulations that mandate, proscribe, and otherwisedirect institutional and individual behavior; the organizational structures and ethicsthat influence both public and private sector activities; and the capacities and skills 
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of individuals within institutions. 

Opportunities for strengthening institutions include: developing 
environmental law, establishing effective environmental agencies, improving 
environmental impac.t 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 Egytian 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 PhilipRines 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) Inadequate 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 
rectors, 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 progrnams. Third, much. information is not made available to the public. 

Actions for improving the quality, quantity, and usefulness of informationinclude: strengthening the environmental mandate to require periodic datagathering and public reporting; providing support for environmental research andtraining; expanding environmental monitoring programs of government and privateenterprise; requiring that environmental considerations be routinely addressed in allmajor sector decisions, particularly in the development of energy; and expanding
public education and literacy programs. 

Improving the quality of resource and environmental analysis should startnow with existing activities. For example, each of Indonesia's 27 provinces alreadyproduces an annual statistical report on population and environment. Provincialgovernments 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, ANEcountries are engaged in pre3ring or implementing the recommendations ofenvironmental profiles, conservation strategies, and other resource assessments. Inn 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 extensiveinformation on coastal ecosystems, analyzed the data, and used the results topromote the formation of "special management zones", which will permitdevelopment to proceed in a waf that limits damage to natural systems. InIndonesia five Environmental Study Centers have begun to establish marinescience research programs, whose findings will be used to assist coastal resource 
managers. 

The Asian Fonum of Environmental Journalists, established in 1988, serves asa network between national groups that sponsor seminars for journalists toimprove the quality of investigative reporting and expand the coverage of natural 
resource and environmental issues. 

(5) Lack of Popular Participation: Ultimately, the fate of the region'sresource base ­ and hence, the prospects for sustainable economic development -will be determined by the billions of everyday actions taken by individualsresponsible for managing public lands, private corporations, or their own lands.The needs and interests of the majority in most ANE countries are not adequately 
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represented in the policy making and resource allocation processes. Nor do local 
communities have the tools and incentives to fully 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 essential 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 
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can promote an expanded role for NGOs and the private sector in natural
 
resources management.
 

Five principles for integrating environmental and natural resourcemanagement 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 andrestoration of basic environmental systems. Likewise, preservation of
the environment is only feasible when accompanied by economic 
growth and rising standards of living. 

(2) 	 Reconciliation 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 betaken by AID missions and headquarters in cooperation with countryrepresentatives and with the many groups within 'he United States that supportand 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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(3) 	 Which resources and environmental systems are most critically and 
irreversibly threatened in a national or global context? 

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

(5) 	 How strong is host-country policy commitment and awareness? 

(6) 	 What is the extent of in-country institutional capacities to manage 
resources and what interventions are most strategic in strengthening 
that capacity? 

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

(8) 	 How does the proposed initiative fit Bureau and Mission priorities 

and programs? 

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

(10) 	 Will AID assistance help to implement or leverage other donor 
support? 
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CHAPTER I 

THE CHALLENGE OF SUSTAINABLE ECONOMIC DEVELOPMENT 



THE CHALLENGE OF SUSTAINABLE ECONOMIC DEVELOPMENT 

The crucial challenge facing the countries of AIYs 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 SouthPacific (See Map 1-1.) ­ has enjoyed three decades of relatively high economicgrowth. 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 areexpected to increase by 21 percent over the next decade, and by 62 percent by2025 with an increasing proportion in urban areas. Economic growth will need tobe sustained at current rates or higher for continued improvement in humanwelfare. This demographic, urban, and economic growth will intensify pressures 
on the natural resource base. 

Despite the magnitude of the task, there are a 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 opento 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 caseswith 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.S.$160 in Nepaland Bangladesh to U.S.$5,810 in Oman. In comparison to other regions in thedeveloping 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 inthe 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 niot 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, 
population 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 and 
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 
threatened 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 becatse policy changes are generally made in 
response to immediate political and economic pressures, with little regard for the 
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TABLE 1-2 POPULATION IN ANE COUNTRIES 
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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 sustainabiity. 

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 ,.-xkets 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 - i.e., 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 economically. 

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. 
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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
te-'itory in crops (See Table 1-3.) Bangladesh, with 6 million hectares, has about
65 percent of its Lind 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, paiticularly 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 deficiency 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, Oman, 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 
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Figure 1-2 
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and Southeast Asia have extensive freshwater resources and considerable irrigationand hydroelectrical potential. In South Asia, excessive water is as much of aproblem 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 billionmetric tons of coal deposits: and Indonesia, Thailand, the Philippines, Bangladesh,
and Pakistan also have significant reserves. 

Table 1-4 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 detailedstatistics.) 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 Table1-4. It was derived by adding the country ranks for the 19 indicators, dividing by19 to obtain the average rank, and assigning new country values based on averagerank. These summary rankings can be used to group ANE countries into one offour 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 I.reakdown is more or less what one would expect. Thailand andIndonesia are unquestionably the richest in per capita resource endowment, whileJordan and Bangladesh are the poorest Moreover, the five countries classified asresource-rich dearly have more resources to work with than the six classified as 
resource-poor. 
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C. THE ROLE OF NATURAL RESOURCES IN THE ECONOMIES OF THE 
ANE REGION 

As Table 1-4 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 the poorest region.as 
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 imcome 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 tbrough
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 re.ources 
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 past20-25 years from a largely agrarian economy to a mixed economy which includes
industry and services (See Table 1-5), the contribution of agiculture (including
fisheries and forest production) to gross domestic product (GDP) 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 agiculture 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 CAPITA
RESOURCE RESOURCE RESOURCE INDICATOR (1987).........
 SCORE RANK SCORE RANK SCORE RANK RANK RANK USS 

BY ENDOWMENT 

VERY RICH 
Thailand 60 2 2Z as 1 4.6 4 850Indonesia 58 1 37 2 95 2 5.0 8 450 
RICH 
Burma 65 3 51 6 116 3 6.1 12 200Philippines 74 4 55 8 129 4 6.8 7 590Morowo 76 5 56 9 132 5 6.9 6 610Pakistan 80 7 52 7 132 5 6.9 10 350Tunisia 86 8 49 5 135 6 7.1 3 1180Oman 77 6 59 10 136 7 7.2 1 5810 
P0GR
 
India 98 1I 48 4 146 8 7.7 if 300Egypt 111 13 46 3 157 9 8.3 5 680Sri lanka 89 10 73 11 162 10 8.5 9 400Yemen 88 9 85 14 173 I1 9.1 7 590Nepal 103 12 73 11 176 12 9.3 13 160 
VER Y POOR 
Jordan 
 119 14 78 12 197 13 10.4 2 1560Bangladeah 119 14 11 13 200 14 10.5 13 160 

BY REGION 
A/NE NEAR EAST 


738
Eg"pt Egypt~~ !i~:8j 8.2 1738
111 13 46 3 157 9 8.3 5 680Jordan 
 119 14 
 78 12 197 13 10.4 2 1560Morocco 76 5 56 9 132 5 6.9 6 610Oman 
 77 6 59 10 136 7 7.2 1 5810Tunisia 86 8 49 5 135 6 7.1 3 1180Yemen 
 88 9 85 14 173 11 9.1 7 590AI/NESOUTH ASIA 

8.6 
 274
Bangladesh 119 14 if 13 200 14 10.5 13 160India ! 198 48 4 146 8 7.7 11 300Nepal 103 12 73 11 176 12 9.3 13 160PakiMan 80 7 52 7 132 5 6.9 10 350Sri I.Ank 89 10 73 II 162 10 8.5 9 400A/NE SOUTHEAST ASIA 5.6 523Burma 65 3 51 6 116 3 6.1 12 200Indoneuia 58 I 37 2 95 2 5.0 8 450Phlippines 74 4 55 3 129 4 6.8 7 590Thailand 60 2 28 1 88 1 4.6 4 850 

Suurcc: 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 arc unweighted mons.
 
For detailed information 
on the factors included in Renewable and Non-Renewable Resources, 
te Appendix 3. 



TABLE 1-5 THE CHANGING ROLE OF 
NATURAL RESOURCES IN ANE COUNTRIES 

AGRICULTURE INDUSTRY EXPORTS 
Value Added Primary Resource(Includes Fisheries and Forest Production) in Food and Agriculture ExporPercetage Share perenage Share as a PceMrge of As a Perceage ofin ODP Employed in Sector ,ammhcturi Value Added Total Country Exports 

1960 1965 190 196 1960 1965 190 1970 1986 1960 1965 1956 

ANE NEAREAST 
Egypt 30 29 23 20 so355 46Jordan 17 20 L8 3D U- - a 8 44 37 10 21 27 96 81 41Morocco 23 23 13 21 62 61 46 - 26 92 95Oman 53 - 61 2 0 3 - 62 50 - 29 - 100 99Tuisia 24 22 17 16 56 4. 35 29 17 90 32 40Yemen -' 52 29 034 13 79 69 20 - - 100 # 4
ANE SOUTH ASIA
Bangladesb 58 53 54 47 37 14 75 30 26India - - 2650 47 37 32 74 73 70 13 11 55 51 33Nepal - 65 57 - 95 94 93 ­ - - 78 33Pakistan 46 40 31 24 61 60 55 24 34 73 64 32Sri Iani 32 21 21 26 56 56 53 26 - 99 99 59 
ANE SOUTHEAST ASIA 
BUnMa 
 33 35 46 48 - 64 53 - - 99 99 37lndoneuin 54 56 26 26 75 71 57 - 23 100 96 79Philippines 26 26 23 26 61 53 52 39 34 96 95 40Thailmd 40 35 25 17 34 82 71 43 30 98 95 538 

Source 1960,30: Source 1965,16: source 1960: Sourc 196.5,10 Sourc: IBRD Source 196: Source 1965,86:IBRD IBRD 3RD EBRD WDR38 IBRD WDR32 IDRD WDR88WDR 32 WDR U WDR 32 WDR U Table 0 Table 9 Table 12Table 3 Table 3 Table 19 Table 31 (Includcs PF=8, Minerala, 

note: - avaiable; - year other than soeired, 9m Wodd Tables 4th ed. Mowas, and otherPrimary Cauinodities) 



Indonesia was reduced from 56 per,:ent to 26 percent of GDP, partly because ofthe escalation of oil prices in the 1970s and early 1980s. The same pattern isevident in India and Pakistan, though structural change in these countries appearsto be so:aewhat 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 - conventionallythe sign of having achieved a certain level of sustainable economic growth, thoughthere are dearly many other factors involved. The remaining countries can becalled low-income transitional countries, in that agriculture's share of GDP is
between 20 and 35 percent.2
 

The contribution of the agricultural sector to employment in the ANE regionis more important than its contribution to GNP. As Table 1-5 shows, in 1980, thissector still accounted for more than 50 percent of total employment (down from56-95 percent in 1960) in all countries of the region except for Jordan and Tunisiaand is likely to do so at least to the end of the century. Even in Thailand, wherethe share of agriculture in GDP had dropped to 17 percent by 1986, theagricultural share of employment declined only to 76 percent, from 84 percent in1960. Thai statistics overestimate agricultural employment because they ignore off­farm employment of farmers and seasonal migration. Yet, even with anadjustment for these factors, the figure remains above 60 percent. 

The share of resources in total country exports is an additional indicator ofthe evolving role of natural resources in the economies of ANE countries. Whilehigh resource export shares generally reflect the large role of natural resources inthe economy in earlier stages of development, they remain important for countrieswith substantial natural resources. In the 1960s natural resources (includingminerals and oil) represented close to 100 percent of exports in all ANE countriesexcept India and Pakistan. By .986, with the increasing competitiveness of ANE'sindustrial 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 theNear 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 andare 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 regionare: Thailand, which accounts for 26 percent of the world rice trade, 16 percent ofrubber, and 12 percent of tin; Indonesia, 26 percent of rubber, 15 percent of tin, 40percent 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 enegy 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 modem 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. 
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D. EMERGING TRENDS 

To project the role of natural resources in the economies of the ANEcountries i the 1990s, it is necessary to examine trends in demographic andeconomic vaiables. Changes tn population, employment, urbanization, andindu-;tria.iz3t~on are known to affect resource use and environmental quality.Other macroeconomi: .iaijables such as foreign debt, balance of payments, inflationrates, interest iates, tnd investment levels will also be important determinants ofhow resources wiil i used arid managed. 

Coninu ng high popalation growth throughout the Near East and in parts
of South and Southeast Asia is certain to increase the pressure 
on resources. Thisis 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 may actually intensify if the country fails to createenough employment to attract people out of marginal and fragile areas. Studies inNortheast Thailand, for example, show that a 10 percent increase in population
result- in a 15 percent reduction in forest area.' 

The role of enloyment will be critical, because the labor force is growingmuch faster than the general population in all ANE countries. (See Table 1-2.) InPakistan, the labor force is growing at 2.8 percent compared with populationgrowth of 2.2 percent; in Morocco, the equivalent figures are 3.1 percent and 2.3percent. Thi rapid increase in the demand for jobs will continue into the nextcentury, becaus, of the high number of births in the 1970s and because more 
women a, entering the labor force. 

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

(1) Except in a very few cases, there are no easy and ready sources forfurther 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, salinizationfvm lack of drainage, loss of vegetation and soil nutrients, pollution
of surface and groundwater from pesticides and fertilizers, rapid
deiorestation, 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 employment, 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 suggest, 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 strengthen 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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Figure 1-3
 

Urban Population in ANE Countries
 
By Region
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they Age investments in the sense of making an outlay today for a larger benefittomorrow. Where the objective is sustainable economic growth, the latter type ofinvestment 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 
resourcemanagement. Without natural resource management - that is, efficient use andconservation of resources - there can be no sustainable economic growth andpoverty alleviation. Efficient resource use and increased productivity, renewability,and conservation of resources are critical factors for the continued generation ofeconoJmic 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, therecan be no efficient use and conservation of natural resources in the long-run.Worsening economic conditions create a situation where investing for the long-termseems to make little sense, where entrepreneurs step up the "mining" of publicly­and 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 anddistortions in the allocation of scarce resources, the most cost-effective and sureway towazd 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, whenthe 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 toinvest in their renewal and conservation. Then environmental improvement andconservation can be self-financing- at a minimum, and might even generate
considerable economic surplus for reinvestment. 

The first and foremost investment needed is tbs the reform of policydistortions and mitigation of institutional failures in resource-using and -producingsectors. Elimination of Indonesian pesticide subsidies, for example, is doing moreto maintain rice productivity on Java than any other investment. More trees aresaved by eliminating ranching subsidies in Brazil than could possibly be plantedunder any grand reforestation scheme. More area can be irrigated in South Asiaby reforming water pricing and by better management of existing irrigationsystems than by building new dams. More energy can be made availablethroughout the ANE region, and less pollution generated, by forcing energyefficiency 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 .. servation that governments can 
make 	are: 

(1) To reform their macroeconon'ic 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 
contracts and other legal foundations for maintaining efficient markets; 
and, 

(1) 	 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.A 
resources. Investments in irrigation efficiency hrough improved drainage and
reduced water subsidies, for example, would create incentives to use less water,
thus reducing waterlogging, mhiimizing 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 forcushioning the negative environmental effect of desired policies and projects. 

To translate these broad policy priorities into more specific investments inspecific countries requires a number of additional steps, most of which are beyondthe 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 willstrengthen 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 aseconomic significance of issues in the ANE countries and provide detailedguidance on ways to reverse those 	trends through correcting economic policydistortions, investing in human resources, improving th knowledge base, and many 	others. These 	strategies are directed to aid donors and non-governmentalorganizations as well as to governments in the region. Chapter II ghlightsselected 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; urbanpollution and hazardous waste; and lack of clean water and sanitation. Chapter LII
discusses general opportunities for responding to environmental and resourcechallenges, and Chapter IV focuses on opportunities in specific resource-producing
and resource-using sectors. Chapter V provides a set of principles and criteria forthe ANE Bureau to use in the course of developing its own natural environmental
quality and natural resource management programs. 
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ENDNOTES
 

1. 	 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 
published by the World Resources Institute and the World Development 
pr published by the World Bank. See Appendix 2 for detailed statistics 

on economics, population, social, and environmental and natural resource 
issues, and a listing of original sources. 

2. 	 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 
percent); low-income transitional economies (per capita income of $251 to 
$750 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 t.an $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 Ecnnomies
 
Bangladesh
 
Burma
 
Nepal
 

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

3. 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 resourcesand healthy ecological systems as ANE countries industrialize. This chapterexamines in more detail the use and importance of individual resources, trends intheir condition, causes of degradation, and obstacles to improvement. 

Nine issues have been identified: degradation and destruction of forests;misuse and pollution of coastal areas; loss of biological diversity; degradation ofwatersheds 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 uponeconomic development and are of critical importance in the region. How the ANEcountries deal with them will determine to a large extent how successful they areat achieving continued sustainable economic growth. 

1. Deforestation and Forest Degradation 

The natural forests of the region contribute to economic well-being andecological stability in virtually all ANE countries. In addition to providingcommercial timber, the forests support biological diversity by providing habitat forplants and wildlife that cannot survive elsewhere; conserve and protect soils andwaters; offer areas for recreation and tourism; provide raw materials €or an arrayof 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 Idonesia's second leading source of foreignexchange (after petroleum), accounting for more than $1 billion a year ($2 billionin 1988).1 Its plywood industries employ 600,000 people directly, 64,000 in otherwood-export industries, and 130,000 in timber harvesting. Timber and timberproducts 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 (TF)other wild products gathered from common lands 
and 

are also of great economicimportance in the ANE countries. A few of these products - rattan, for example,and some medicinal plant extracts - are traded internationally, but most have 



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, 13 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. Sti more forest has 
been left in a degraded state, and the future of the region's once vast forest 
endowment is increasingly uncertain. The countries of Southeast Asia, 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, Rurma, 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 largelyto gross estimates of national forest area and large-scale flows of commercial woodproducts. They almost never include estimates of forest products that do not enterthe marketplace, much less the environmental values of forests 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 agroforestry
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 numberof benefits simultaneously and perpetually. But intensive forest manageniont andlong-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 ofgovernmental 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 theregion, management is weak because forest departments lack the necessary budgetsand trained personnel; corruption is often an accepted though illegal practice; andinformation on forest ecology and dynamics is scarce.' At the same time, many ofthese areas are an essential source of livelihood for indigenous forest peoples and
adjacent farming communities, and are the last refuge of the landless and
otherwise marginalized migrants pushing at the land frontier. 
 Deprived oftraditional rights, and excluded from legal definitions of legitimate forest use, thesediverse 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 oa, trade, employment,and income. For example, Philippine wood product sales declined by half between1979 and 1987 in terms of volume and value due to growing scarcity of qualitycommercial timber caused by over-exploitation, encroachment into uplands bysmall-scale farmers, and lack of sound forest management. If current rates ofdeforestation continue, forests with commercial-grade timber will be completelylogged in 10 years in the Philippines and 30 years in Indonesia.' Thailand, once amajor 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 children 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.0 

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.1 

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 dearly 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 bzome 
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 tends to silt up dams, harbors, 
and irrigation systems, reducing their value for power production, transportation, 
and agriculture. Loss of biodiversity from dforestation may have serious long­
term implications for both agriculture and medicine. Finally, South and Southeast 
Asia conLribute about 25 percent of the carbon dioxide emissions caused by 
burning wood, or about 6 percent of total CO2 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 Degmadation 

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. 3 

Conditions and Trends. All ANE countries, except Nepal, border marinewaters and therefore, contain coastal zones. In recent years, however, the resources of the region's coastal zones - mangroves, coral reefs, fisheries, andwater 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, theSunderbans, an extensive mangrove forest which supports at least 3 percent of thecountry's labor force by providing fuelwood, timber, fish, shrimp, and otherproducts, is now becoming increasingly degraded as a result of rapid populationgrowth, excessive cutting for fuelwood, increased industrial pollution, and decline
in freshwater inflows from upstream. 5 

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

The stagnation and decline of fisheries continues. Measured in terms ofcatch and preferred species, declines have been documented along the Nile Delta,the Negumbo Lagoon in Sri Lanka, and the Gulf of Thailand. The NegumboLagoon is an example of a highly productive estuary that has been degraded by acombination of over-fishing, pollution, and destruction of habitat, with the resultthat it is capable of providing income for only a fraction of the artisanal fishermenthat it supported 20 years ago. Discouragingly, restoration of coastal fisheries hasnot been successful, even when catch has been regulated."' 

Degraded coastal waterquality is most apparent in estuaries, lagoons, andcoastal embayments where flushing and mixing is restricted. Although waterpollution is recognized as a mLjor issue, particularly in the harbors and baysadjacent to the major cities, data are not adequate to carefully document trends.Coastal waters are over-fertilized with nutrients from agricultural practices,contaminated by human sewage and other organic wastes, and degraded by
industrial toxic and material wastes." 

Should predictions of global warming prove accurate, the ensuing rise in &a
levels (perhaps by as much as 30 an by 2025) would cause even more seriousproblems. 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 incountries with population
concentrations in low-lying areas. In the Nile Delta, for example, a 50 cm 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."9 

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: 

o 	 Tourism - which is already the number one earner of foreign 
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 Ihe Philippines, Thailand, Indonesia, 
Sri Lanka, and India. 

o 	 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. 

o 	 Nearshore 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 castal 
environments. Substantial reserves have already been found in the 
Gulf of Thailand/Eastern Seaboard Development Region. 

o 	 Coastal Mining. Indonesia aid 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 

ANE NEAR EAST ANE SOUTH ASIA ANE SOUTH EAST ASIA ANE OCEANIA
Egypt Morocco Tunisia Bangladesh Sri Lanka Indonesia Philippines Thailand Kiuibati Solomon I. 

DEVELOPMENT
 
OPPORTUNITIES
 

Offshore Oil and Gas + + +
!tdusrial Complexes 	 + 

+ + + + 	 + + +Mining (coastal, offshore) 
+ + 	 PNew/Expanded Ports + + + + +Fisheries + 	 + + + +Mariculture + + + + + + + +
Tourism (coastal) + + + 


Intensified Agriculture (coutal) + + 
+ + + + P P
 

+ 
 +Human Settlements + + + + 
SOCIO-CULTURAL 

Food + + + + + + + 
Fuel (Mangrove Wood) + X + + + NACultural Association +(P) + + +(P) + + 

ECOLOGICAL
 

liodiversity NA NA NA NA + + + +
Migratory Species NA NA
+(B) +(B) +(1B) NA NA NA NA +(F) +(F)Unique habitats/spacies + + + + + 	 + + + 

Notes: 
1. 	+: priority for future development. P: potential but cautious approach to be taken. 

Source: i1" "Economit" Country Report; these reports are based on a review of the country's most 
recent development plan. The authors offer no comment as to whether this activity will occur.

2. +:>50% of animal protein consumed in the counvy is from fish or shellfish. Source: WRI '97, Table 9.4
3. +: Wideprcad, a major usc (firewood and charcoal). X: localized, a minor use (firewood). 

-ot utilized. NA: data not available.
Source: IUCN, 1983: Global Status of Mangrove Ecosystems. Commission on Ecologv Pa No. 3er 

4. 	 +: Important. +(P): important for parts of the country.
Source: Authors' interpretation baud on country specific documents cited in Appeodix I. 

5. (1): Birds
 
(F): Fish
 

SOURCE: University of Rhode Island, Coastal Resource Center. 



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

o Port expansion is planned in half of the ANE nations. Thesedevelopments will have considerable impact on natural habitats aswell 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 acoastal location provides access to labor and transportation andbecause waste disposal into estuaries and coastal waters is easy.However, existing and projected development is producing conflictswith other sectors over the need to protect the coastal zones from
industrial pollution. 

o Agricultural Production. The Near East countries and Indonesia arealready planning agricultural expansion through impoundments,
increased irrigation, and the conversion of coastal wetlands. Somecoastal 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, cross­sectoral management becomes a necessity." Coastal resources will not generate theeconomic returns that are expected of them unless they are seen in all theirvarious aspects. For example, coral reefs can be mined for construction materialand fished intensively with measurable economic benefit. But when harvestingoverwhelms regeneration and when reefs are threatened by extensive siltation andpollution, 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 thespecial problems of coastal areas. Pollution may be prohibited, but large segmentsof the population living in the coastal cities are not served by sewers, and wheresewage is collected it is rarely trcated. Fishing laws and stock assessments are nottranslated into effective programs to control the rapid depletion of coastal fishresources. Marine parks, when designated, are not provided with staff and moneyto develop and implement park management plans. Tourist and recreation sitesare developed without regard to the sustained use of the beaches and fishing sitesthey depend on. Upstream erosion and pollution from agriculture, forestry, miningand industrial development continue to destroy coral reefs and lagoons, sea grassbeds, beaches, and other sensitive coastal resources. 
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3. Loss of Biological Diversity 

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
species in one hectare, more than can be found in all of the continental United 
States.21 

At the same time, the economies of the region are highly dependent on 
agriculture and other activities whose pioductivity 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 disappearing 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 
ripar, n 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, shiftingcultivation, introduction of monoculture forestry and agricultural systems, over­harvesting of plants and animals, introduction of exotic species, the indiscriminateuse of pesticides, and illegal trade in wildlife. Underlying many of these causesare national and international policies that encourage the depletion of biologicalresources - 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 moreproductive land by lack of tenure; and so on. Whether such policies under-cutbiodiversity because it is thought there is no choice, or because the deleteriousconsequences were overlooked, the insufficient value attached to biodiversity isinvariably 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 supplyin most ANE countries, as is information on the relative contributions of variousfactors to the impoverishment of biodiversity. Nevertheless, the rapid rates ofgrowth and change in many parts of the region lend a particular urgency to theproblem. Over-exploitation of biological resources, particularly of the tropicalforests and coastal habitats, is evident in each of the ANE countries to one degreeor another, and has been accelerating since 1945. 

Some ANE countries have responded to the threatened loss of habitat onwhich 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 4percent. (See Appendix Table 20.) These areas differ vastly in size, habitat quality,adequacy of management, and suitability of location. Often, the designation ofprotection means little in terms of actual protection from unauthorized uses. 

Furthermore, most biological resources will always be outside of strictlyprotected areas. Most biologists believe that the larger the contiguous habitat areais, the greater are the probabilities that its constituent biological diversity will besustained. Limited research to date suggests that, at least in humid tropicalforests, the "minimum critical size" required to conserve biological diversity is atleast 100,000 contiguous hectares. As habitat area decreases, increasingly intensivewildlife and plant management is required to maintain the habitat's original 
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diversity." 

4. Soil.Los d 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 upper 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 
combined 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 
map:ude reduces the depth and quality of topsoil and the capacity of the soil to 
absorb and hold moisture. Not only does this reduce the productivity of upland
lands and increase the frequency of A.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.29 Similar conditions are found in parts of thePhilippines, 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 Lb soilerosion, overgrazing, toxic salinity levels, and waterlogging.
 

Excessive use 
of groundwater for agricultural irrigation has caused the watertable in the Tamil Nadu region of India to drop by 25-30 meters, requiring greateruse of energy for irrigation. Bangkok's water table has dropped 25 meters since1958, necessitating subsidies and increased pumping for drinking water. Saltwaterintrusion is becoming a problem in coastal areas. Ten percent of Thailand is nowunderlain by saline water, and India and Pakistan have similar problems. In thewater-short Near East.. groundwater is being rapidly exhausted and in many
plac,.-, polluted witht agrochemicals or affected by salinization. Indeed, water
threatens to replace oil as the most precious commodity of the future in these

countries."'
 

Impacts and Economic Significance. The social and economic costs ofwatershed 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 Philippines, soil erosion has causedsignificant loss in productivity in 8 million hectares of upland area. The WorldBank estimates the cost of replacing soil and nutrients in this area at $50/perhectare. In the Hill area of Nepal, overall yields of cereal fell by over 1 percentper year between 1970 and 1980 largely due to excessive erosion of productivesoils. And, throughout the region, the cost to society is growing as more andmore watersheds are being modified. 

For reservoirs in particular, downstream sedimentation from upland erosionimposes 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-greater­than-expected siltation, resulting in inadequate water for irrigating the 1,100 squarekilometers of rice and sugarcane for which the reservoir was built, andconsiderable under-utilization of the nearby sugar factories. The expected lifespansof India's Tehri Dam and Pakistan's Mangla Reservoir have been cut in half, froma planned 100 years to 40-50 years. Examples from Southeast Asia include theUpper Solo Watershed and Karanglates and Cacaban reservoirs in Indonesia, theLower Agno River watershed in the Philippines, and the Nam Pong Reservoir inNortheast Thailand.' On the island of Java, which retains only 15 percent of itsoriginal forest cover, the costs of soil erosion are estimated in a recent study bythe World Bank to be $350-410 million per year: $323 million from on-site losses inproductivity and between $25-90 million from off-site damages to irrigation and
reservoirs.2 

27 

http:farming.29


Although tLe 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 reseivoirs to store the same 
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 wat-ershed 
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 u-,e 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. 

S. Inefficient Irrigation 

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-:960s 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 mostsuitable irrigation sites have already been utilized. With the fall in internationalgrain prices and the increase in world grain supplies, as well as with enhancedenvironmental concerns, multilateral development banks have become less willingto finance investments in new systems. Furthermore, expansion of irrigationsystems will involve steeply rising costs. The Asian Development Bank reports, forexample, that the cost of new irrigation investments doubled between 1978 and1983, going from $2,500 per hectare to $5,000.s' 

Nor is water being delivered as efficiently as possible. Irrigation efficiencyin Thailand is estimated at 15 percent of the potential; in the Philippines, 20-25percent; and in Malaysia, 40 percent - compared with 60 percent in Taiwan.Research in Pakistan found that water losses from seepage and evaporation inwatercourses 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 alsofound that over-irrigation coexisted with under-irrigation in the same system, with73 percent of farmers complaining of insufficient supplies while farmers close tothe 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 gatesand measuring devices, and has an extensive network of farm ditches. Carefulmanagement practices are encouraged through irrigation associations, withincentives for managers of the systems and for farmers.by contrast, there In most ANE countries,are few effective controls in the chnnels and turnouts; channelsare 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 associationsor other mechanisms to allocate water efficiently, water scarcity does not register,and farmers tend to think of water as free and unlimited. The resulting tendencytoward 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 andthe Near East, particularly in arid and semi-arid regions, but also along the coasts
in humid climates. 
 In some cases, the damage is irreversible and lands have hadto be abandoned. In Pakistan, about 12 million hectares, or half the commandarea of the Indus Basin canal system, is waterlogged or saline or both. In India,waterlogging has forced farmers to abandon 10 million hectares, and salinization iscurrently threatening another 25 million hectares. In Northeast Thailand, 17percent of the arable land suffers from saline soils due to poor drainage. In theNear East, 50 percent of Iraq's Lower Rafactain Euphrates Valley suffers fromsalinity and waterlogging, while in the irrigated lands of Egypt and Iran, 30percent 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, long periods of 
humidity produces optimum conditions for the germination and spread of fungi, 
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 rehabilitation 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 
Bangladesh, 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 nay 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 Chemicals 

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 grownrapidly since the mid-1960s. Indeed, demand for and use of nitrogen fertilizers ishigher in the ANE region than anywhere else in the developing wos .d. India isthe major consumer by volume, while Egypt has the highest per hectare use.41 (SeeFigure 2-4.) Pesticide use has increased by 35 percent per annum in the ANEregion 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 withfertile soils and reliable water supplies. In Tunisia, for example, over 80 percent ofall pesticides are used on the 5 percent of arable land that is irrigated. Pesticideuse varies as well between crops. In Egypt, about 65 percent of all insecticides areused on cotton grown on only 15 percent of the cultivated land. And vegetables,while not grown as extensively, often receive higher quantities of pesticidesper hectare basis than cotton. on a
Similarly, pr hectare application rates and percentof farmers asing nitrogen fertilizer are highest on irrigated and better-quality

rainfed lands.' 

The use of agricultural chemicals in the ANE region will probably continueto grow, given declining availability of arable land per capita and increasing
demands for higher-value 
 food by urban and international 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 foreignexchange on favorable terms, tax exemptions or reduced tax rates, soft credit, fixedprices, and sales below cost by government-cortrolled distributors. The weakregulatory climate existing in many ANE countries and the shortage of good
integrated management programs 
mean that hazardous and inappropriate use ofthese chemicals, particularly pesticides, is very common. 

Impacts and EconomicSignificance. Financing the use of agriculturalchemicals has been a costly endeavor in most ANE countries. In Bangladesh, forexample, nearly 75 percent of the total agricultural development budget goes forfertilizer subsidies, even though 30 percent of the country's needs are met throughforeign aid organizations. Indonesia spent $220 million and $25 million,respectively, on fertilizer and pesticide subsidies in 1985, though most pesticidesubsidies have since been eliminated. Similar high cost figures are available for anumber of ANE countries. 

Furthermore, pesticide-dependent strategies have led to growing resistance topesticides, requiring ever stronger and more frequent applications (which areinvariably more costly). Pesticides frequently kill not only the target insects butalso the natural enemies of pests, leading to a resurgence of the target insect andthe need for even more application. While a thorough documentation of 
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resistance is not ,ivailable for the ANE region, it has dearly 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 on 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 
consistently 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 "cocktails," or mixtures within one spray 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 
com ,,mndedby the poor nutritional and health status of many citizens in these 
countries. 

Table 2-2 shows trends in ccupational and accidental pesticide poisonings 
for a few ANE countries, exclusive of attempted suicides. These figures represent 
only a fraction of actual cases, sir .- they record only those for which hospital 
visits were 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, 
misdiagnosis 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 to 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 heal&, hazards they pose 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 involved and the specific biophysical conditions. 
Pesti-des can have a definite impact on non-target organisms, and much of this 
has been well documented in developed countries. Less dear 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 the 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) 

(1965, 1975, 1984) 
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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 theANE region than any place else in the world, averaging 6 percent a year between1973 and 1986. (See Figure 2-5.) Experience has shown that each 1 percentincrease 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 
anincrease in energy inputs of 2.4 percent in Bangladesh; 3.3 percent in Nepal; 1.5percent in Egypt; 1.7 percent in Thailand; and 1.8 percent in both Jordan andTunisia.' Energy demand is projected to continue growing at high rates in mostANE countries at least through 2000. 

Conditions and Trends. Commercial energy supply and use in the 	ANEregion 	is dominated by fossil fuels.' The largest energy-consuming end-use sectorhas been industry, and transport is the largest consumer of petroleum products.India is by far the largest energy consumer, accounting for 50 percent of theregion's primary energy use in 1986. Indonesia and Egypt are the region's secondand third largest energy consumers, respectively. 

o 	 Oil accounted for 47 percent of primary energy supply and 57 percentof final energy consumption in 1986, and is the primary source energy for all countries except Bangladesh, India, the Philippines, 
of

and
Oman. (See Figure 2-6.) 

o 	 Coal accounted for 30 percent of supply and 20 percent of
consumption in 1986 and is India's major source of energy. 
 Indiaproduces 90 percent 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 ofnatural gas, generally through development of indigenous resources..he largest primary consumer of natural gas in the region isIndonesia, followed by Pakistan, India, and Egypt. Natural gas is themajor 	source of primary energy supply in Oman (66 percent) andBangladesh (56 percent. Consumption in the region as a whole hasbeen 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 counercial 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. India 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 e~iergy 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 tie 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 using 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 pcr 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)
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20 percent. 

Energy ude is also inefficient for traditional fuels. An efficiency of about 10percent is often assumed in studies of traditional cookstoves, for example. Earlyprograms to i'fprove stoves attempted to reduce the costs of new appliances byfocusing on. stoves that were made by the user out of un-fired clay. Howeverthere were many difficulties in the diffusion of design information and in
maintaining the quality of fabrication. More recent progrmms have focused 
onintroducing metal and ceramic stoves, which use less charcoal and wood, for useby urban and peri-urban households that buy their fuel from commercial traders. 

Significantly, all but four countries in the region subsidize either fuel orelectricity 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 countrieswill be hard-pressed to meet their future energy needs. Their energy developmentplans will be extremely expensive, and will impinge on government financing ofhealth, education, and other programs. Financing 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 
to meet their growing demand for energy, the local, regional, andglobal envirormnental impacts of energy use in ANE countries will continue toincrease. Coal, which has the greatest environmental impact, plays a particularlyimportant role in India. Coal mining releases fugitive dust and damages thenatural landscape. Its combustion, along with that of other fossil fuels, releases"greenhouse" gases which contribute to global warming, and other pollutants whichaffect public health, damage crops, and cause acid rain. At present, the region'sshare of global CO2 emissions from fossil fuel combustion is small but increasing;levels of SO2 and particulates already exceed WHO standards in several majorcities in the region.' The growing demand for wood fuels in rural areas willexacerbate the region's deforestation problem. Finally, hydropower installations,which are included in the electricity expansion plans of most ANE countries, willinundate large areas of land, altering river-basin ecologies, and often requiring therelocation 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 had 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 
percent 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 waste-producing industry, the local river was 
virtually devoid of oxygen by 1980, and untreatable by standard methods for 
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Figure 2-8 Suspended Particulate Matter in Selected Cities, 1980-84 
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Figure 2-7 

Energy Intensity in ANE Countries 
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producing potable water. Indonesian officials also cite the numerous, small tapiocaproducers 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 solidwaste per day for each million inhabitants, while cities in niddle-income countries(e.g., Cairo, Manila, and Tunis) generate as much as 850 metric tons, primarilybecause of their greater industrial and commercial activity. Indeed, collecting suchwaste provides employment for thousands of scavengers throughout the region.' 

Composting is often used for household and street wastes that contain largeamounts of water and vegetable matter, excreta, and other organic matter. Thehigher a country's per capita income, however, the more likely it is that urbantrash will include substantial amounts of papcr, glass, ceramics, and metals.of this is recycled through a combination of scavenging and more modem 
Much 

techniques, but some industrial wastes are highly toxic (perhaps 50 to 100compounds out of the hundreds in common use are toxic to humans, plants, oranimals), flammable, or otherwise dangerous to handle or dispose of. 8 Roughestimates suggest that, for every $1 billi'jn in GDP, about 100 tons of hazardous
waste 
are generated from plants manufacturing such goods as pharmaceuticals,
paints and dyes, chemicals, pulp and paper, and fossil-based fuels, as well
small-scale industries such as as electroplaiing shops and tanneries.59 One survey inIstanbul 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 landfillsleach into groundwater; ash from incinerated industrial waste is dumped into
rivers; and air pollution falls to earth as 
acid deposition. Residues fromwastewater treatment plants and air pollution control devices are themselvessources of hazardous waste because they are likely to contain heavy metals. 
Impacts and Economic Significance. Overall, the Asian Development Bankpredicts a five- to ten-fold increase in regional air and water pollution over thenext 15 years because of an expected 300 percent increase in the number of motorvehicles and a 150-200 percent expansion of industrial and mining activity. 
Quantitative measures of the impact of hazardous chemicals and wastes arenot readily available, principally because of the lack of monitoring equipment,trained personnel and operating budget, and the difficulty in isolating causalfactors, especially in the case of long-term consequences. Industrial workers ­poorly trained and usually without safety equipment or protective clothing ­ areat 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."1 Furthermore, workers are at 
unquantifiable but probably significant long-term risk. Additional risks accrue to 
the workers' families and others who duster 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 popalations 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 consequence, 
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 goverranents 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 errssion standards as 
regularly as do private ones, and officials tend to overlook infractions. 
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9. Lack of Cean 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 andwatershed management, fisheries, anC nastal resources. For individuals, both thequality and the quantity of water available to the household is a determiningfactor in the quality of life and health. Adequate sanitation, too, contributes tomaintaining healthful conditions. Rural inhabitants (and development experts)
continue 
to stress the need for assured safe water supplies and sanitation as aprincipal means to alleviate poverty and improve the quality of life in developing
countries. 

Conditions and Trends. As part of the UN's International Drinking WaterSupply and Sanitation Decade (1981-90), almost all of the ANE countries developedstrategies for providing services in both rural and urban areas, with a goal to
provide universal coverage. 
 This has not occurred, and without access to cleanwater, 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 ofANE citizens had access to clean water and less than 17 percent to adequatesanitation. In rural areas the percentages were lower, 44 percent and 12 percent.In Bangladesh, India, Nepal, and Pakistan, fewer than 6 percent of rural residentshave 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 continue to grow. Furthermore, there may not be enough water to
meet other domes- 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, orthrough flooding, makes this standard virtually impossible to meet. Thus, byWHO 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 sewagetreatment facilities. The Jumna River, typical of many in India, picks up anestimated 50 million gallons of untreated sewage every day as it passes by NewDelhi. Before entering the city, the river water contains 7,500 coliform bacteria per100 milliliters; below the city, the bacteria count rises to 24 million per 100milliliters.' 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 negadve 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; poiey 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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Figure 2-9 
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1. Market Failures 

Identifying and correcting market failures that result in the over-exploitationof resources and in the undervaluing of environmental impacts, goods, andservices is imperative for ensuring the sustainability of the resource base, uponwhich economic growth in the ANE region so greatly depends.liberalization and increased private sector participation 
Economic 

can be the basis for moreefficient and sustainable resource management, provided that market prices andsignals take into account the value of environmental goods and services, and thecosts 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 diversitythey comprise. Neither do they reflect the very real and substantial economiccosts of environmental degradation, whether in the form of deforestation, topsoilloss, pollution, or loss of species and habitats. Until these externalities areaccounted for, the market will not be able to realize its potential as the centralmechanism for promoting sustainable use and conservation of the resource base. 
Furthermore, no matter how perfect they are, markets cannot completelyensure that resources are used and protected wisely. Some environmental goodsand services, such as clean air, are truly public goods, the benefits of which cannotbe captured and marketed by any one economic actor. Others, such as thepotential future value of species as yet undiscovered, are extremely hard to assigneconomic values to. In addition, markets do not adequately address equityconcerns. In these and other cases, policy interventions in the form of incentives,regulations, and fiscal measures are needed. The challenge is to differentiatebetween market failures, and inherent limitations on the maket requiring policy


intervention.
 

2. Policy Distortions 

ANE government policies are aimed at meeting social and economic goalsfor development and therefore seek to increase production of agriculture, forestry,fisheries, and energy. Many of these policies, which include public subsidies, taxcredits, concessionary leases, and price controls, have implications that lead tounsustainable use of natural resources. On the whole, they tend to favorenvironmentally unsound pra.,dces while, at the same time, they discriminateagainst the poor and waste budgetary resources. Some policies actually promoteinefficient use of natural resources, so that the production of crops, timber, or fishdoes not even meet short-term goals. The benefits that do accrue, mostly go to afew 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-goverrnmental 
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 organization- 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 Information and Analysis 

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. 

42 



Four problems are evident: First, current data collection and monitoring arenot attuned to the needs of policy makers nor to the needs of resource managerswho are intent on managing resources in a more sustainable manner. Both thedata collected and the analyses fail to pinpoint the problems and policy optionsthat are open to influence. The national income accounts and other importantnational indicators fail to adequately reflect resource depletion and degradation.As a result, policy makers are not aware of just how important natural resourcesiiad environmental quality are to the economic growth of their countries. 
Second, resource and environmental quality monitoring does not meet thegrowing 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 otherresource managers need - e.g., precipitation, groundwat~r availability, soil
condition, wildlife abundance, and agroecosvytem dynamics to sustain yields
-

over time. 

Third, information is not sufficient to measure performance. Information isneeded to help the public hold its government and other major institutionsaccountable for their actions. What are they doing to achieve agreed-upon goals,what is it costing, and what are the results? This is dearly a problem for allcountries 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 wideiy and thereforenot used. Data are tightly held by those who collect it and usually released onlywhen it suits the needs and purposes of the government. Even then, muchinfornation is not made available between ministries, which must coordinate theiractivities if resources are to be managed effectively. Barriers to access reduce theavailability of statistics and research findings to the public and the many users thatneed information. Threats to national security, industrial secrets, and culturalsensitivities are overused as excuses to control and limit access. Bureaucratic redtape and fear of facing the facts also plays a role. 
Controlling the collection and dissemination of information is a powerfulway to infl'ience how resources are used, and it is imperative that informationpolicies and prati'tb be reo'iented to better address long-term management needs. 

S. Lack of Popular Particiation 

Ultimately, the fate of the region's resource base - and hence, the prospectsfor economic development - will be determined by the billions of everyday actionstaken 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 ne-ed to evolve toward a greater breadth and 
depth of representation; Legal systems need to become more accessible, efficient, 
independent, and ',sponsive: Local communities need to obtain the authority and 
capacity to take a greater role irt 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 goventment bureaucracies need to 
become more open, flexible, and responsive, particularly with regard to data and 
information. These kinds of changes are essential fo7 the wise, sustainable, and 
equitable stewardship of the .egion's resource base. 
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RESPONDING TO THE CHALLENGE:
POLICIES, INSTITUTIONS, AND PERSPECTIVES 

In this chapter and the next, we have identified 20 specific opportunities forworking toward sustainable development in the ANE region. The sevenopportunities in this chapter deal with changing the basic frameworkin determining the use, value, and condition of resources. 
so important

This involves reformingpolicies and strengthening the institutions that must manage resources effectively.The opportunities here also address the need for greater public awareness andparticipation and the use of more, and more pertinent, information in decision
making and management. 
 Chapter IV deals with specific resource issues. 
Opportunities were chosen based on the urgency and importance of theproblem, the availability of models and approaches that have proven successfulwithin the region, and the expectation that governments, the private sector, anddonors working together can make a measurable differenoe.recommended While not all actionsneied be undertaken in every country or at the same time, most ofthese actions are necessary if substantive and long-term change is to occur. It isnot intended, however, that AID will undertake programs or projects in all ANEcountries in response to each of these opportunities. Indeed, the principles andcriteria by which All can make choices and set priorities are spelled out in


Chapter V.
 

Opportunity 1: ol t"gEironmental onsiderations intoEconomicPolicy Reform 

There is increasing recognition that many policy-inducedfunctioning of market processes distortions in theare both contributing to environmental degradationand hampering economic progress. The severe environmental problems discussedin the previous chapter are the cumulative result of millions of small agriculturaland industrial decisions and operations, as well as of large capital Projects.Careful planning and regulation can mitigate the negative effects o 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 thatalter the structure of incentives that economic actors, large and small, respond to.Appropriate incentives are those that support economic growth and at the sametime, help to preserve the productivity of the natural resou.e base. 
Economic policy reforms include a range of measures, from the broadmacroeconomic to sub-sectoral levels. Macroeconomic policiesrates, management of external debt, trade policies, 

cover exchange 
measures that alter relativeprices between sectors of the economy, and other measureseffects across that have multisectoralthc whole economy. Incentive-manipulating sectoral policies incudemeasures 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 
SoVernments 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 procedures 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 enirgy 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, f collective lands to private individuals, provision for long-tErm leasing of 
public 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 and 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 Nepal 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 govermoents 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 sustainableeconomic growth; in the absence of perfect markets and information, and in thedynamic conditions of ANE economies and societies, carefully crafted and flexibleinstitutional, legal, and technological interventions are also necessary.2 

a. PolicyResearch and Analysis 

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

Recent studies have examined the linkages between a variety of policymeasures and deforestation in Indonesia and the Philippines,3 and have analyzedthe environmental cffects of irrigation and pesticide pricing and subsidy policies in onesga y and Pakistan. In AID-supported research has taken asimilar approach across a number of sectors,' and another project has documentedthe economic and environmental effects of land tenure policies.' At the WorldBank, a recent study examined the environmental impacts of structural adjustmentpolicies, with a good deal of focus on countries of the ANE region.7 

More research is needed that responds to specific conditions in the ANEregion. Policy research should focus on the sectors and countries where: (a) aserious environmental problem threatens; (b) prima fade links between economicpolicies and the environment can be seen; and (c) the government is showing someinterest in both environmental protection and economic policy reform. Waterpolicies are important throughout the region, but particularly so in the Near East.Policies affecting forests are key in Southeast Asia. Agricultural policies areimportant virtually everywhere. Very little work has been done on the relation ofenergy 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 ondeveloping the basis for including natural resources "capital stock" andenvironmental services in the calculation of national income accounts. Becausenatural resources are not treated as productive assets and depreciated over time,their depletion is treated as current net income, without an offsetting calculation ofthe depletion in the nation's basic environmental capital. The result is art illusorygain 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 toadopt some type of natural resources accounting, which assigns values to resourcesand 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-county experts who can carry out research on the
 
environmental and other effects of economic policies, 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-orie~nted NGOs. In some countries,
poss)ilities exist for the establishment of joint e,.onomics-environmental studyinstit ftes. 

b. Promoting Policy Dialogue 

Economic planners, sectoral and environmental officials, academics, non­
governmental environmental groups, donors, and representatives of private
industry and banking all need to be 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 (e.g., focusing on policycases 
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. 

Development donors can play an important role at both national and 
international levels as catalysts for dialogue on economic policy reform. Standing
outside the formal hderarchies 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 donor assistance 
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can provide an incentive for governments to take action sooner rather than later. 

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

The policy reform process opens a range of opportunities for complementarysteps Dy governments, MDBs, donors, the private sector, local communities, NGOs,and research institutions. For example, policy reforms may raise prices and thuscreate hardships for the poor - or or specific subgroups of the poor and steps-must be taken to mitigate their suffering. Furthermore, more positive measures areneeded to facilitate attainment of environmental goals. Thus, in connection withforest policy reform in both Nepal and Thailand appropriate production systemsfor forests and crops need to be tested and implemented, inputs and credit need tobe provided, and systems for the processing and marketing of outputs need to beestablished to allow farmers to act on the new incentive structures. Newinstitutional vehicles for local cooperation and participation, and for commurtjgovernment linkage, need to be developed. Policy-driven incentives alone will not
fill 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 theinstitutional skills and capacities to do so. The key i, in the term complementary,
the linking of measures widely recognized as supportive of environmental

sustainability to broader economic policy reforms. 

d. Incor '9g Environmental Sustainability into MultilateralAdjustment Lending: A Special Oportunity for the 190s 
Adjustment lending by multilateral financial institutions to support policyreforms has expanded rapidly since the early 1980s, and now constitutes nearly 25percent of the World Bank's portfolio. Rooted in the need to respond to theinternational economic shocks of the 1970s and early 1980s and the resultantbalance-of-payments crises, this kind of lending has come to focus increasingly onpolicy and institutional reforms necessary for long-term economic growth andresilience. It has several advantages. First, adjustment loans present lenders witha powerful "carrot" to offer in policy dialogue. Seccnd, they provide borrowingcountries with the funds to offset short-term dislocations and inequities that mightotherwise slow or prevent policy reforms. Finally, the loan agreements speed thereform process by setting relatively short timetables for specific reforms. 

53
 



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 oi 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 on the resource 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 progsam cf research to analyze the 
environmental effects of past and on :ig adjustment loans. The 
World 	Bank has already begun this pr,,,,cI., but it should commit 
more 	funding for research and conducl it-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 on ;,r pollution emissions and assessments 
of environmental implicationj of energy projects." TNis, however, 
has been done only for a small .. ,inority of loans made. 

(c) 	 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: Stre thening Environmental Policies" 

u'gency of environmental threats has spurred the creation of 
a new generation o expcitly environmental policies, laws, and institutions 

The increasi , 

as Tunisia,throughout the ANE regioi. Since the early 1970s, countries as diverse 
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 withvarious aspects of environmental policy. Further development and strengtheningof these policies, legislative frameworks, and institutions is a priority throughoutthe region, presenting many opportunities for governments, donors and NGOs toact. 

a. ElaboratinEnvironental Law 
A basic legal framework is a necessary prerequisite for development ofviable environmental institutions. Law by itself does not guarantee thatenvironmental policies will be carried out, but it serves powerful symbolic andpractical purposes. Some ANE countries (Bangladesh Bura, Yemen Morocco,many Pacific Island nations) have yet to develop a basic framework forenvironmental law and policy. The opportunity in those countries is forsympathetic 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. N have passed "Basic
 

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

Three broad areas for environmental law development can be identified.environmental impact assessment
First, there is a need for the drafting and promulgation of enabling provincial,and other types of subsidiary regulations. This,in turn, calls for the development of technical standards and criteria upon which tobase such regulations. Second, existing sectoral laws with environmental impact(e.g., forestry, land use) need Lo be scrutinized for deficiencies and gaps andharonized with the newer body of environmental law. Third, attention must bepaid to deveopm.h of meaningful enforcement provisions, including penalties,
provision for public input, and the allocation of unambiguous authority for theirenforcement. 

55 

+I\
 



b, Establishing Effective Environmental Agencies and Councils 

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 hc ve 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 pro.,incial enviroranental policy capacities. 

Indonesia has had a state ministry dealing with environmental matters since 
the late 1970s and a Basic Environmental Law since 1982. The mirdstry 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 forn'ulation 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 coordinating body. These 
constraints are partially overcome by the prominent role taken by the National 
Academy of Scientific 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. 
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While the models chosen by particular countries have varied, they generallyshare two basic problems. First, they must reconcile pre-existing sectoral authority
over natural resources and the environment with a new set of legal andorganizational arrangements that blur the boundaries of those sectors in a new"environmental" paradigm. Second, they must carry out their functions withoutstrong regulatory authority or a "line" structure and presence in the field, and
within severe budget limitations. 
 The frequent result is an institutional lack ofauthority to compel sectoral environmental policies and coordination to change,
combined with a lack of capacity to independently 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:
 

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

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

(c) 	 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. 

C. 	 Developing Environmental Assessments and Strategies 

By and large, ANE countries have not developed the basic information
needed to assess changes in environmental quality and the growing threats tohurnarn welfare. Considerable amounts of data are collected, stored, and processed,
but they are rarely analyzed to support and guide policy. Also, 	when infornationabout 	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 tosupport policy making requires that environmental councils work cooperativelywith major government agencies, the private sector, and government statisticaloffices. They should develop an environmental monitoring plan for the countryand 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 resources 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 water conservation. Statistics gathered at 
the local 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, mental Profiles, National Conservation 
Strategies, and other natural resource assessments. Profiles in Thailand, Indonesia,
and Pakistan 2 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
infLepa_, Pakistan and Sri Lanka13 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. 

58 



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

d. Instituting Effective Environental Impact Assessment Procedure 

The Environmental Impact Assessment (EIA) is the point at whichenvironmental concerns ?re incorporated into the planning, design, andmanagement of specific projects. Development of effective EIA capacities andprocedures is therefore, a '!make or break" element in the establishment ofenvironmental policies and institutions. 

The basic purpose of an EIA is to develop more informed decision makingand to increase public participation. This is carried out by: (a) evaluating theimpacts of a proposed project - and alternatives ­ on the natural resource baseand environmental values in the vicinity or region; and then (b) utilizing thisinformation, if necessary, to modify the project plan (inluding detailed design, andproposed methods of construction and operation). The goals are to avoidunnecessary adverse environmental impacts, to minimize adverse impacts thatcannot be avoided, and to offset unavoidable losses through positive enhancementmeasures. A fully developed EIA process should possess authority ranging fromthe absolute cancellation of a project to allowing it to go forward without further
modification. 

A number of ANE countries (e.g., Indone the Philipines arein the process of developing EIA criteria and procedures, but no country in theregion has yet developed a truly effective system that functions on a regular anduniform basis."4 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.is, of course, because the latter step is where major costs accrue 
This 

and powerful,politically connected economic interests are challenged. 

In Sri Lanka the EFA process is the country's single most importantregulatory control for environmental protection, although its potential is still largelyunrealzed-' The 1982 Cabinet Order which established the procedure requiredthat the 15 state development agencies with project approval authority make allstate and private sector development projects subject to an EIA beginning inJanuary 1984. The order also required the Central Environmental Authority (CEA)to prepare comprehensive EIA guidelines and mandated the drafting of enablinglegislation. With assistance from AID, several ETA 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 (1EEs) 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 guidelines 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 1986, 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 to 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 decisions." 

It is too soon to judge the eventual role and effectiveness of Indonesia's EIAocess. As various ministries develop their own procedures, the picture willcome 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 ofthe ELA law has recently been utilized by NGOs to bring a lawsuit against a rayonand pulp factory project that did not conduct an EIA, and to exert pressure on amultinational paper company planning a massive pulp plantation and factory in aremote forested area.' 

In all ANE countries where EIA processes are being planned orimplemented, there is a need to develop effective 'negotiating models" capable ofincorporating and harmonizing diverse economic and political interests in workablecompromise solutions. The needs, interests, and power of industry must be takeninto account through EIA flexibility. At the same time, the power of privateeconomic interests, and the rigidity of sectoral targets, need to be counterbalancedby the development of broad-based forums and procedures for public participation. 

One of the most significant developments in environmental assessment hasbeen the increased interest of donors in internal project review. Starting with AID,the World Bank, the Asian Development Bank (ADB), and most other bilateraldonors have begun to examine more closely the environmental effects of their owndevelopment projects. In some cases, this has already led to a formal reviewprocess 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 arebeginning to adopt similar requirements. At the World Bank, clearance by regional-environmental units is now required for all lending operations prior to finalnegotiation and approval."5 The ADB's environmental department has a newmandate to conduct similar internal reviews of all large-scale projects withpotentially adverse environmental effects. While these mechanisms have to bedeveloped fur&,2r, they are a substantial improvement over the limited levels ofenvironmental review that existed not too long ago. 

Opportunity 3: Integrating Environmental Concerns into SecioralPronamA 

While strengthening of specifically environmental insttutions is a promisingopportunity, the traditional sectoral institutions of government - Ministries ofAgriculture, Forestry, Public Works, Industry, and the like - currently play a muchlarger 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. Strengthening the Environmental Mandate 

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 dealing with marine pollution. The skills required for these new areas 
of emphasis are often poorly developed, and career incentives within agencies are 

* not otten supportive 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 
useful 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. Promoting Coordination Among Sectors 

In the environmental context, horizontal coordination with an ecological­geographical 
 focus is the most promising approach. Watersheds, coastal areas,parks and protected areas, and even urban areas are resource systems that need tobe managed in an integrated fashion, and can provide the focus for coordinativeefforts. The increasingly evident environmental threats to these systems can
provide a focal point - and political will ­ for overcoming sectoral isolation, whilethe limited geographical focus provides a manageable framework. This is not tosay 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) awarenessthat the existing (sectoral) approach is ineffective; (c) existence of a constituency forcoordination in each of the affected agencies and jurisdictions, and (d) existence ofa regulatory framework, forum and mechanism for the legitimation andregularization of coordinated activities. Donors can sometimes play a catalytic role,serving as mediator and communications channel. The same is true for localNGOs. 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 CoastalConservation 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. 9 

Amendments to the Coastal Conservation Act, to be introduced in the nearfuture, may give CCD authority to declare an area, such as an entire lagoon, partof the coastal zone. Additional amendments may also grant CCD authority to stopcoral reef destruction through confiscation of kilns used to convert coral intocement powder. CCD itself has been promoting development of "specialmanagement zones" in particular districts, although the current political situationhas slowed this initiative. While limited budgets, staff, and technical capabilitiesstill constrain this system, it shows that the institutional basis for integrated coastalmanagement systems can be established through relatively incremental institutional 
change. 

63 



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 lawsnew 
or agencies. An ongoing donor-assisted project in the area was given authority by
the provincial 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 integrated 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."0 

c. Strengthening Provincial Authority and Effectiveness 

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 provincial and local 
governments; and (d) transfer of functions from publi, 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 providedthe mandate and impetus for strengthening sub-national authority and capacity fornatural resource management, particularly with regard to forest lands. The lawdevolves planning and implementation responsibilities to the district level andsanctions the establishment of sub-district "resource-user groups" and "resource-usercommittees" covering forestry, irrigation, livestock, and other sectors. Activitieswhere 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 somenationally 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 theAct.' While actual development of effective sub-national authority and capacity torealize the mandate of decentralization is still in a nascent stage, the potential fordevelopment 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 
resourcesand the environment horizontally in a single agency. Within that newly integratedframework, DENR is currently decentralizing its line functions to RegionalEnvironment and Natural Resource Offices, located in regional capitals and headed
by Regional Executive Directors (REDs). 
 Through this process, formerly centralizedline 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 whatelements 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 effectiveenvironmental management should not be pursued in isolation. Linkages to theenvironmental institutions discussed in the last section are an important aspect ofcoordination. In addition, horizontal and vertical linkages must extend beyondgovernment, to local communities and resource users, on the one hand, andhorizontally to NGOs, academic institutions, and private enterprise on the other. 

d. Improving Information for Natural Resources Management 

Ministries and bureaus of forestry, fishery, mining, energy, wildlife, andagriculture 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 modem 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 
qu~ality 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 to 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 avafiabie 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, 
irrigadion schemes, port facilities, and national parks. And computer networks can 
be used to connect even the most remote research stations with colleagues in other 
regions and other countries. 

66 

C,
 



Opportunity 4: Clarifying Ownership and Control of Land 
When farmers and other resource users lack stable and legitimate access toland and its resources, the incentives for sustainable resource management areconsiderably diminished, and environmental destruction is likely to follow. In theANE region, millions of people lack legal rights to the land they work. Largeareas of legally designated forest and other public lands are, in reality, under
private use, while many private lands lack legal title.
 

Traditional patterns of assigning rights and responsibilities to resource usershave largely broken down, in part because traditional authority has been displacedby national laws and policies.
penetrated New national systems, however, have not fullyto many rural areas, in part because local communities reject theminappropriate, and in part because government capacities 

as 
to implement and enforcethem are weak. On public lands, the frequent result is an "open access" situationin which incentives favor the rapid utilization of resources without concernfuture. for theOn private lands where ownership is settled by custom and practice, if notby law, lack of legal title deprives owners of a potential source of collateral andrenders sale and inheritance transfers less secure. Either way, deforestation, landdegradation, arid species extinction are encouraged. 

There are significant opportunities to clarify and strengthen land tenuresystems 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 researchsituation, assess and analysis to evaluate the currentongoing reform initiatives, and suggest promisingchange. avenues forSecond, basic land laws and regulations need to be reformed in support
of equitable and flexible clarification of rights in land. 
 Third, the state machineryfor 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 accessibilityrange of actors that hold and use to the wideland, and its ability to resolve disputes betweenthem. 

a. Policy Research and Analysil 

There is a striking lack of information and analysis directed atunderstanding the effects of land tenure systems and conditionsand utilization of land and its resources. 
on management

The following are among the tenureissues that need priority attention because they have the most potential forimproving the management of the land resource base: 
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(21) 	 Traditional forms of tenure, the changes they are undergoing, and 
their effects on management of natural resources: Whdle 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 to 
determine the direction of development on lands they have occupied 
for centuries. 

(2) 	 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. 

(3) 	 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. 
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b. Reforming Land Law
 

While the lack of detailed data and analysis makes it difficult to generalizeabout specific reforms in land law that will support more sustainable resourcemanagement, a number of gener.ll points can be made. First, it must beremembered that title to land serves four basic functions: security of ownershipagainst other claimants; a recognized right of present and future occupancy; proofof ownership for use as collateral; and the legal right to transfer ownershipthrough 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 ca.'es to fit conservation technologies toexisting tenure situations, rather than assume that tenure must always bestrengthened before any improvements in resource management will be adopted.While a farmer may balk at investing labor and capital in major earthworks undera 20-year "stewardship" lease, other technologies with quicker payoffs (e.g.,
planting vegetative 
contour baniers) may be quite attractive. 

Third, since land tenure is largely a legal matter, changes in basic land lawsand their subsidiary regulations constitute the central element of any significantreform in tenurial policy. In general, the land law systems of the ANE region donot recognize enough categories of tenure. They frequently ignore customary landlaw, or at best pay it lip service. In addition, they rarely facilitate the granting ofpartial 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 existingtenure 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 inthe laws and regulations governing the agencies that deal with land tenure andtitling at national, provincial, and local levels. These may include more thon justthe formal 'land office." In a reformed system, departments of forestry, publicworks, and agriculture as well as offices dealing with resettlement, .vill probablyhave 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 asenvironmental considerations, donors would do well to take tenure seriously.example, the recent debacle concerning the World Bank-funded Kedung Ombo 
For 

Dam in Central Java (including widespread student protests, alleged a 'useshuman rights, and a good deal of bad press for the Bank) could have .een 
of 
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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, economic, and environmental 
worthiness of particular projects and loans. 

C. Strengthening the State Apparatus for the Administration of Land
Law
 

The administration of land law is uniquely a government function, and the 
main opportunity for improving its admntistration 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 su,-yed and titled at subsidized rates.2 In most countries, the maze of 
bureaucratic steps requireJ for even the simplest land transaction is unnecessarly 
costly and time consumin, allows too many opportunities for petty corruption, 
and often leaves the small landholder outside of the system. The widespread lack 
of trained field staff, transportation facilities, and equipment for land surveying 
also impedes smooth operation of land tenure administration. 

Since, many tenurial issues arise in tl-e context of government or private 
sector development schemes, projects that utilize large areas of land or are affecied 
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 
provincial land agencies provide strong guidance and oversight. If this is to 
happen, the central agencies will need to strengthen their own oversight 
pr.'cedures and capacities and provide career incentives for local offices to act 
efficiently and honestly. At the same time, local coordination with sectoral projects 
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 most ANE countries are unwieldy, overburdened and 
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characterized by archaic legal procedures tnsuited to the resolutiori of complexland disputes, especially those involving many small landholders, anc" The timepressures exerted by large development projects. At the same time, the AVEregion !s rich in traditional dispute resolution systems. There are, thus, manyopportunities for devising innovative, informal, and speedy systems for resolvingland disputes through the use of traditional forums, ombudsmen attached to landoffices, and mediation by NGOs. 

Oppo-tunity 5: Mobilizing Private Energies for Environmental and Natural 
Resources Management 

Managing natural resources for sustainable development requires the skills,talents, and commitment of all segments of society, whether they t from industry,government, indigenous pecples, women (particularly rural women), universitiesand research institutes, PVOs, and NGOs. Industry, and private enterprisegenerally, has a particularly important role. Two other groups, the independent ornon-governmental sector and women, should also be looked to for expandedresponsibility and authority. But this will require changes in policy, law,education, and training, along with a change in attitudes. 

a. Encouraging Private Enterprisge 

The private sector in the ANE regions is incredibly diverse. It encompassesmultinational 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 fill
markets, sidewalk stalls, and street comers 
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 asprimary he&h care delivery. Broadly construed, the private sector is perhaps themain instrument of change that affects the natural resource base of development inthe ANE countries, both positively and negatively. 

Up to now, private sector investments in ventures supportive of sustainabledevelopment have been largely absent in the ANE region.
acknowledged that much private sector activity 
Indeed, it is generally
 

- particularly in relationship toresource extraction, industrial pollution, and hazardous chemicals and wastes - ishelping to destroy the environmental base upon which economic developmentdepends. There are several reasons for this. First, private enterprise tends toavitate toward investments with quick and high returns, often at the expense ofe prodtuctivity. There is rarely a commercial return on projects thatemphasize a sustained long-term yield. Furthermore, the incentives set by the 
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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 unduly hindered by state interference, the private sector can play a central and 
positive role in insuring that economic growth in the ANE region is sustainable 
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 abatement, hazardous waste 
management, and energy elficiency, 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 example, reduced 
the electricity use of their processes by 15 percent between 197J 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 polluting, developed an inovative 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
spaing 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 o manufacture 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 whichthe private sector's role :n economic growth is environmentally sustainable or not.The state provides the framework of incentives which control the nature of privatesector activity. Governments influence the role and dynamism of the private sectorin two basic ways. First, governments can provide a more hospitable climate forprivate sector activity through liberalization measures that lessen distortions in therelative prices operating within the economy. Second, governments can privatizepublic enterprises, transferring assets and management authority to privateenterprise. As a general matter, 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 ofnatural resource management activities is firmly established and growing. But thelast 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 Eastco nntries, with the exception of Egypt.' While no consolidated figures areavailable, 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 oforganizations, from grassroots voluntary groups to relatively sophisticated national­level 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 byNGOs whose primary focus is deve):bpment. This will continue to be the casethrough the 1990s. Many of these NGOs have taken up new functions that movethem well beyond their traditional fields of social welfare and narrowly construeddevelopment activities. More and more of them are moving into the fields ofenvironmental protection and natural resources management. 

At the same time, a number of NGOs with explicitly environmentalmandates have come into existence. The distinctive competencies of these groupslie in conveying environmental information and strategies to development NGOs,and in their role in national-level coalition-building and advocacy of theenvironmental cause with governments, donors, and private industry.Environmental NGOs also generally have better linkages with internationalenvironmental groups and the services and expertise they can provide. 
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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 NGOs 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 syst.m construction and management. In addition to 
training and supervision of -3mmunity 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 
pgrams 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 bringingIndonesia's first suit against a corporation for violating environmental 
laws. 

As NGO activity in the environmental sphere has increased, some ANEgovernments have begun to view NGOs as allies in carrying out sustainablenational development policies. NGOs 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 withNGOs, especially in the environmental field. Their small size, independence, andfocused-value commitment give NGOs a capacity for social and irnstitutionalinnovation seldom found in either government or business. At the same time,these are often fragile institutions subject to unrealistically inflated expectations oftheir capacities and potential roles. 

Institutional Assessments. The time is ripe for donors, international andlarger national NGOs, and sympathetic government agencies to undertake strategiccountry assessments of the independent sector. Where this has been doneIndonesia for example - in- the result has been more effective and strategic supportfor the NGO role. The primary role of such assessments is to illuminate thenature and extent of the NGO community within a country, and to highlight thedistinctive competencies and effective initiatives 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; 

o Provide the basis for a strategy for building coalitions that makeoptimal use of the complementary and distinctive competencies of themany 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 maayenvironmental 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 and 
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 enviroinmental matters. 
In other countries, the relationship is ambivalent and has become mired in layers 
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 development 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 role? 
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 trainingfor NGO supervisors, focused on project development, general management, andsupervision. The International Institute for Rural Reconstruction (IIRR), also in thePhilippines is a research and training center which offers a variety of courses,including standard on-campus and in-country programs for both middle-level andsenior managers and courses specially tailored to the needs of particularinstitutions. Areas covered include project planning and management and basicorganizational 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.Indonesia, Bina Swadaya 
In 

runs a number of such programs for NGOs, concentratingon development of leadership skills, basic management, training, fund-raising,personnel policy and the like. In Thailand, the Thai Volunteer Service (TVS) offerstraining courses for less experienced managers of Thai NGOs whose experience isnot longer than two or three years. Courses cover planning, project writing andreporting, evaluation, budgeting, and personnel management. The SocialDevelopment Management Institute (SDMI), set up by the Philippine Business forSocial Progress (PBSP), provides similar services. 

As development NGOs adopt environmental objectives, they need to enhancetheir technical capabilities to deal with the natural and social science aspects of
environmental and natural resources 
management. Environmental NGOs possesssome of these skills, but they too require strengthening in this area. A successfulmodel for the transfer of technical environmental skills is the Indonesia-Canada
Twinning Project, which links two Canadian NGOs - Pollution Probe and theCanadian Institute for Environmental Law and Policy - with three counterpartorganizations in Indonesia. The project's research will focus on the Surabaya Riverin East Java, intensely polluted with industrial wastes. Canadian specialists willhelp Indonesians to use available technology to monitor the pollution, and togetherthey will determine how to use existing legislation to protect the health andenvironmental quality of the area. Given the sharp rise in U.S. NGO's interest inThird World environmental problems, the opportunities for this type of twinning 
are considerable. 

Another effective way to increase technical capacities is to establish workingrelationships between NGOs and local or regional research institutes that can offerthem high-quality technical advice, training, and research support. With theexception 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. 

Supporting 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 
geographical areas, but retairidng a loose affiliation; and (c) associate 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 
participation, affiliation of many groups in loose and flexible networks) gain 
acceptance as valid mainstream strategies for addressing environmental problems. 

c. 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 
wildlife28 

Because of their roles as resource managers and consumers, women are 
major agents in the degradation of the environment, but they ar 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 will have to come through 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 thatonly one explicitly mentioned women as project beneficiaries or participants.29 Yet,
in an overwhelming number of projects with forestry components, women are
important participants. Forestry projects can increase returns on investment bytaking 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 themwould 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 ofparticular interest include: quantifying the economic contributions to household
livelihood 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 sociocultural 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 
wasteland of Gujarat, Indi 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 involvement. 

Donors, governments, and NGO can encourage women to organize around 
issues such as natural resource citservation, credit, and income generation. They 
can also help to establish r-gional and national information networks to document 
organizational success stories such as the above and to share these experiences

"	(successes and failures) with other womcn and local groups. More importantly,
leaders of women's organizations should be encouraged to participate in helping to 
plan regional and national environimental and natural resource projects. 

Opportunity 6: -g 	 ublic-Awareness and Education 

Managing natural resources in a 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 conditions for strengthening public awareness and
 
environmental education and training in the ANE region are improving. Literacy

is growing, although starting from a very small base for women, and
 
communication and transportation 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

technologies 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 thegeneral public and leaders in government and industry. 

a. Informing the General Public 

The mass media (television, radio, and newspapers), exhibits and shows,brochures and boo)klets, and special events cancommunicate simple facts and figures. 
promote greater awareness and

Journalists can play an essential role bygetting the government and industry to release information about the causes andsources of pollution and resource degradation and the underlying causesimpacts on people. The establishment in 1988 of the Asian Forum of 
and 

Environmental Journalists (AFEJ) is an indication of growing interest in
environmental issues and their connections with sustainable development. 
 TheAFEJ serves as 
Bangladesh 

a network between National forums in 11 countries, includingInda, Indonesia. N Patan, Sri Lanka, and Thailand? 

Seminars for journalists can also improve the quality of investigativereporting and expand the coverage of natural resource and environmental issues.In Indonesia for example, NGO-supported workshops include 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.3
 

Environmental concepts and practices can also be taught in primary andsecondary schools. It is better to integrate this material into basic science and
social studies than to mount special classes. Furthermore, school activities 
caninvolve the entire community and can result in direct benefits to the community aswell as expanding awareness. Tree-planting and litter clean-up campaigns anddemonstrations on reforestation, pollution control, soil management, and wildlifeprotection can be done jointly by schoolchildren and parents. By bringing in thelocal community, the teaching of modem techniques can be combined with the useof 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 ongovernment and private sector policies and projects that have potentially seriousenvironmental effects must be made available to the public. Implementing athorough environmental impact assessment process is one way to open governmentand industry decisions to public scrutiny. Increased government support forenvironmental NGO participation in project planning, design, implementation, andevaluation is another. The public should have an opportunity to comment on allmajor development plans and have recourse to higher-level government review iftheir 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 government leaders and the king.' 

Opportunity 7: 'raining 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 informalshort-courses and other types of on-the-job training that strengthen hands-onenvironmental management skills in government, NGOs, and the private businesssector. In all kinds of training, it is important to focus on building indigenoustraining 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'smost critical environmental challenges. This evaluation should include anassessment of the kind and quantity of skilled personnel needed to address thosechallenges. It should also assess the capacities of existing training institutions andevaluate past attempts to strengthen these capacities. The assessment should be asspecific as possible, identifying what is needed at what levels in particularinstitutions. At the same time, the assessment should take a broad view oftraining opportunities which encompasses the needs and capecities of NGOs,community groups, and the private business sector as well as government; anNGO, for example, may need to receive training in toxicology, but it may also beable to provide training to government agencies in community development. 

Universities and other centers of learning provide the basis upon whichenvironmental training capacities can be built. Needs assessment is particularlyimportant for investment in training of this kind; limited funds must be usedstrategically, since directions in formal higher education are often difficult tochange once set. The needs assessment should focus on the current and potentialabsorptive capacity of various institutions. There is little utility in trainingecologists if they will end up in positions that do not utilize their skills, or moveto another country for a better-paying job. Finally, assessments should focusbuilding indigenous training capacity - "training the trainers" - and on prospects
on 

for sustained financing of enhanced training capacities. It is important that theassessment process involve education ministries as well as those concerned withthe environment, since it is the former that generally have the power to putrecommendations into practice. 

b. Professional Training 

The ANE countries suffer from critical shortages of trained professionalsneeded for sustainable environmental management, and a lack of capacity in theiruniversities to provide high-quality professional education. The subject areas thatmost 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 
First, there needs to be more emphasis on fielddimensions need to bL -ddressed. 

there is awork and field applicatioLS. While many countries need managers, 
greater need for hands-on natural and social scientists, who understand conditions 

This is often difficult in ti ?in the field and are willing and able to work there. 

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
 
are going to attract talented people to hands-on positions. Andstructures, if they 

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 
One promising opportunity for doing so is illustrated byecological framework. 

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 
Each ESC is attached to a university and many are still in their formative stages. 

has a close relationship with local and provincial environmental officials. While 
are interdisciplinary research,there is no standard ESC model, the basic ESC goals 


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 
Many others offer similar courses at theindirectly supported by the ESC. 

more than 100 short courses onundergraduate level. ESCs have also offered 

Environmental Impact Assessment for participants from government, NGOs, and
 

The ESC system has attracted considerable donorthe private business sector. 
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
 
To the extent possible, such traininginstitutions, overseas training should be used. 

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 tohis or her country to pursue the Ph.D., under the joint supervision of a nationaland an overseas institution. In overseas programs, it is also desirable to encouragea significant clinical comporent, in which the ANE national spends time actuallyworking 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 aneighboring country such as Thailand. Finally, where expatriates teach in ANEcountries, the development of in-country curriculum and capacity should be as
much a goal 
as the training of individuals. 

c. On-the-Tob Training 

Short-term, readily applicable training in environmental and naturalresources management is needed throughout the region, focusing on those people
from all sectors who are already doing work related to natural resourcesmanagement 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 changingneeds and conditions. As a general matter, international PVOs and in-countryNGOs have proven themselves more adept than governments in this regard. Forexample, the Asian Institute of Technology, in Bangkok, has developed a successfulone-month course on environmental impact assessments for government officialsfrom the ANE region. There are plans to expand participation to include
technicians from Asia's growing private industrial sector. 

While formal university education remains the preserve of the privilegedfew throughout the region, short-term training can target a much wider range ofenvironmental actors. Women, local officials, small businessmen, and farmers'associations, for example, should be priority targets. NGOs and private businesscan 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 currentneeds 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 importantenvironmental and natural resources issues in the ANE region - rapiddeforestation, degradation of coasts, lo3s of biological diversity, sustainability ofagriculture, water resource issues, energy management, and deterioration inenvironmental quality in urban areas. The actions recommended are directed atthe 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 byeconomic and political forces that favor destructive uses of land, uncontrolledurban sprawl, destructive logging and fishing, over-expansion of plantationagriculture, and water pollution. The challenge is to slow the decline in biologicaldestruction by incorporating resource conservation into the development process interms of government investments and initiatives and in terms of establishingincentives for the private sector to invest in biological resource conservation. 

Opportunity 8: Sustainable and Equitable Management ofTropical Forests 
ANE countries have begun to address problems of rapid deforestation byexpanding their forest ministries, increasing charges to logging companies,establishing more parks and protected areas, and experimenting with a variety of"social forestry" systems.

forestry. 
Donors have also begun to place greater emphasis onIn general, there is increasing recognition of the important economic andenvironmental roles played by the region's forests, and the importantinterdependencies 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 forestexploitation and conversion. The myriad of non-timber natural forest productssuch as fibers, foods, and medicines, and less quantifiable environmental servicessuch as watershed protection, climate amelioration, and maintenance of biologicaldiversity are frequently ignored in calculating the alternative worth of differentforest uses. At the same time, the social and environmental costs of forest 
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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 Foresty Sector 

Many policy reforms necessary to slow deforestation and promote 
sustainable forest management must come in sectors other than forestry. Recent 
Policy analyses, however, point the way toward desirable and specific reforms infoestr policy.' 

(1) 	 Fiscal and environmental savings can be made through better 
collection 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 encoir'age 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.2 

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 (TAP) 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 
policy reform. Thus far, ftal and Indonesia have completed formal 
forestry sector Reviews, and they are under way in six additional 
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countries.6 The review and plan formulation process is potentially asimportant as the product, as it provides a focus for building supportfor policy reforms and for the initiation of programs and projects.The TFAP process has been criticized by some non-governmentalgroups in the U.S. and in the ANE region for not incorporatingenough 'bottom-up" input' and it is indeed important that nationalTFAP exercises include meaningful participation by a range of actors,not just government officials. It is particularly important that localforest 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 importantissues are the rights of local communities and the nature of rights andresponsibilities for timber operations granted to large-scale concession holders. 

ANE public forestry agencies increasingly espouse the need to work withlocal forest communities and user groups as "partners," but this requires the legalrecognition of local rights over resources necessary for community livelihood inorder to provide forest-dwellers with a meaningful stake in the long-term
sustainability of forest resources. 
 Local control need not be absolute orunconditional, nor need it preclude generation of revenues for the state. The keyis for local households and communities to hold secure, long-term, alienable rightsin forest lands and resources, rights that provide the basis for a secure economicreturn over the long periods of time that forest management requires. 

In Papua New Guinea, forest ownership by indigenous communitiesprovides a model for forest production and protection in relative harmony with
local needs and customs!8 No 
one form of tenure, however, provides the key.Cultural, ecological, and other variables may dictate individual ownership, commonproperty regimes, or rights to particular species and uses without ownership ofland rrse. Thatland Philipines and Indonesia are experimenting with avariety of "stewardship" contracts for reforestation of degraded lands and formanagement of buffer zones around protected areas.' On Java, the state forestrycorporation has launched a social forestry program that incorporates communityneeds into timber plantation management.' India recognizes some tribal foresttenures within national law." Indonesian law recognizes traditional rights tocollect non-timber forest products. Nepal is granting legal control over someforests to local "resource users groups." The opportunities are numerous, andexisting intiatives 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, partiolarly in Indonesia, the Philippines, and Burma. Typically, timber 
concessions are granted for periods of time (e.g., 20 years in Indonesia) that 
provide no i£tcentive for ensuring the forest's future viability. In combination with 
a demonstrated ladr of governmental oversight capacity, and lack of legal and 
political mechanisyms strong enough to permit environmental groups to take a 
meaningful oversight role, these shorl-tean concession arrangements have 
encouraged the "mining" of the fr-est so common throughout Southeast Asia. 

Of course, lorger conce : ion periods in themselves would not necessarily 
improve management, since market conditions can change greatly over a period of, 
say, 50 years, and might dictate clew cut-ing. One solution would be a "roll-over" 
system, in whiCA 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 syscem, but they are important for the success of any system. 

Recent developments underline thie opportunities and the urgent need for 
action. In Indoesia there is orrently 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 g'arted concessions to Thai timber companies for 
periods as short as five years, commencing a process of rapid forest destruction 
and tribal displacemer.t by military force.' Given Burma's current political 
isolation, efforts at concession-policy reform may best be directed at the Thai 
government and the concession holders that operate under its laws and authority. 

c. Resear . Assessment, and Monitoring 

Despite the increasing attention given to the problems of tropical 
on the extent of forests, ratesdeforestation, reliable irormation fo- the ANE region 

Even lessof deforestation, and condition of remaining forests is extremely limited. 
is known about the true social and economic 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 economic 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 acrucial prerequisite for all other opportunities discussed in this section, and theANE countries need to develop improved analytical capabilities to produce it.Basic national-level inventories and ongoing monitoring systems are urgentlyrequired. To this end, national governments, often with donor assistance, haveconducted forest and land use inventories in Iia, the Philippines, and other ANEcountries. A comprehensive inventory of Indonesia's forests (more than 40 percentof the ANE total) is just beginning with World Bank support. 

As recognition has grown that deforestation in the ANE region is primarilya "people problem," more emphasis has been placed on documenting the complexinteractions between forest and human agents which determine the conditions of
the forest. Because traditional "forestry research" pays little attention 
 to thesehuman dimersions, the most promising work in this area has been carried out bypeople and institutions - often NGOs - studying the problems of rural
development generally and putting forestry in that context. 
 Traditional forestryresearch 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 arebeginning to change, as the need for multi-purpose forest management in theregion grows. More and more work is focusing on the current and potential valueof non-timber forest products (fruits, medicinal plants, etc.), utilization of lesser­known timber species, and regeneration of natural forests. AID, for example, isassisting the Philippines with studies and implementation of "assisted naturalregeneration" under the Rainfed Resources Development Project. Through its ten­year Forestry/Fuelwood Research and Development Project, AID is also supportingcollaborative research throughout Asia on multi-purpose tree species andaccelerating their acceptance by farmers. 

Work on the feasibility of sustainable systems for large-scale commerciallogging in Southeast Asia is urgently needed. It is increasingly evident that mostexisting systems have been a failure in all but the most crass, short-term economicsense. Research is urgently needed to document the failures of existing practices,analyze more successful systems, and devise alternatives. The focus of such workshould be not on "which systems are sustainable," but rather on determining iflarge-scale commercial logging is sustainable under my system, given institutionalinfirmities (such as corruption and smuggling) and population pressures. 
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d. Managing Forests for Multiple Products and Services 

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 

'6were integrated into the mainstream of forest management concern.1 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 farmed in some Southeast Asian forest areas as well as in Papua New 
Guinea." 

e. Developing Timber Plantations for Diversity and Sustainabili: 

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."8 
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Plantation forests are needed throughout the ANE regionalternative to natural forest sources. There are, however, a 
to serve as an 

number of issues thatmust be considered if plantations are to provide optimal economic andenvironmental benefits in a sustainable fashion. To the extent that fast-growingspecies predoininate, plantations cannot compensate for the loss of the full range ofgoods and environmental services that natural forests supply, and in any event, theplantation establishment has lagged behind deforestation in almost all ANEcountries. In addition, since plantations are monocultures, the risks of treemortality from insect pests and diseases are very high. Finally, some plantationspecies (primarily eucalyptus) have been adamantly opposed by local populationsfor their perceived adverse environmental effects, and the lack of local benefitgenerated by their cultivation. In 1983, for example, farmers in India's KarnatakaState marched en masse to a tree nursery and pulled out all the eucalyptusseedlings, replacing them with native tamarind seedlings. 9 

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 natural forest. In these cases, plantation forestryis being used more as a means of legally invading protected forest reserves, andthereby accelerating logging rates, than as an alternative method of producing

wood products.
 

In short, plantations can serve an important economic and environmentalrole 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, andintensive; and (c) are more labor­are developed under a system of incentives and regulation thatinsures that they are sited on degraded lands, not natural forest areas. 

f. PromotingSocial Forestry Strategies and Technoloies 

Increasing realization that existing forestry policy and practice is inadequateto 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 defendand strengthen the power of the state over forest resources and by those whopromote increased community control. Stripped of its diverse ideological baggage,social forestry refers to structural and policy changes in traditional forestmanagement that have the purpose and effect of increasing the forest benefitsflowing to local communities. It is small-scale in scope and responds to localneeds and agroecological conditions. It includes some element of agroforestry, andproduces a variety of products with different time frames and end uses. Itinvolves some degree of participation from the local community, encompassing at 
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the very least the sharing of forest benefits, the articulation of local needs and 
preferences, and at least passive support for state forest management policies and 
goals. 

Beyond these core elements, social forestry varies greatly in concept and 
execution. In Indonesia it refers both to increased local participation, benefits, and 
tenurial security in the traditional tiangya 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 I social forestry has been used to describe village woodlots, strip 
plantation on road, rail, and canal embankments, and farm forestry on private 
land.' Social 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. TTds 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. 

g. Retraining Foresters in the Ministry and the Field 

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 patrol-style policing. Population pressures, low levels of financial 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 toserve as agent of development, interact with local communities, deal with a rangeof non-timber forest products, and integrate substantial agricultural componentsinto forestry strategies. These changes require professional forestry administrationsto 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 agenciesare relatively strong and provide an institutional base for developing new skills
and ways of doing things. 
 Indonesia, for example, has recently established aDirectorate 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'sforests, has enlisted the assistance of a community development NGO to developand implement social forestry skills and strategies.2' The Philippines' ForestManagement Bureau established a Social Forestry Division several years ago.the smaller, forest-poor countries of South Asia and the Near East, where farm
In
 

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 problemsin coastal environments. Instead, integrated land use strategies are required thatbring together the various interests - construction and transportation, heavyindustry, urban and resort development, aqua- and mariculture, and militaryfacilities - and focus on their interdepei-idencies and the processes that can sustainthe use of coastal ecosystems. The concepts of integrated resource managementare known and generally accepted. The challenge for the ANE region will be toput 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 managementissues is a useful way to identify important problems and foster an appreciation ofthe issues involved. It is important that coastal profiles be prepared by localexperts 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 
coastal 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.4" 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. 5 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 legril 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 habtats 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.26 

Three elements are basic to developing a framework for planning andmanaging 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 forspecific 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 ofobjectives. Resolving these conflicts requires multifaceted negotiations, sometimes 
among dozens of key actors and organizations. 

c. Implementing Coastal Zone Management Prorams 

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-termconservation 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 coastal zone be identified, mapped, and inventoried. This

information, along with data on the uses of the resource, is then used to determinewhere development will provide the greatest social good and do the least damageto the resource base. Ideally, coastal policies will be set for each area or region.A number of options are possible, including sanctuaries, preserves, marine parks,land-use zoning, limits on levels of use and exploitation, industrial parkstransportation corridors, and energy facilities. Policies should speif the
administrative procedures and enforcement actions to be used to ensure that futurecoastal development will be in compliance. A draft plan should be prepared andreviewed 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.27 

In many situations, particularly the highly polluted and degraded bays andestuaries that support the cities of Manila, Jakarta, Bangkok, Karachi, Calcutta, andPort Said, the problems are so senious that the major reasons for developing astrategy 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 anLi 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 to 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 s,pport 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 Universityof Kelaniya, in Sri Lanka with an initial task to help the Coastal ConservationDepartment set research priorities. Five of the Environmental Study Centers inIndonesia 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 increasedconsiderably in the past decade. As more knowledge has become available, donorshave begun to respond, and ANE governments have focused on both the threatand 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 agriculture and forestry technologies to take advantage of and conserve
biodiversity." 

Conserving biodiversity is often thought of in terms of legal protection ofhabitats and species. However, such legal protections mean little without adequatemanagement or actual protection from unauthorized uses. Furthermore, in all
ANE countries, most biological resources will always be outside of strictly
protected areas. Biological diversity is thus, a landuse and agricultural issue asmuch 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
management are also strategies for conserving biodiversity. Much of what is saidhere should be read as strategies for incorporating biodiversity objectives into thosefields. 

a. RapidAssessments and Basic Research 

Responding to the destruction of biological irsources first requires rapididentification of the ecosystems and species in most urgent need of protection.Rapid assessments should utilize existing information on conditions and trends inbiological resources, causes of habitat and species loss, and underlying economicand institutional factors. They may be national in scope, or focusimportant region or biome. on a particularlySelection of areas for immediate action should balancethree factors: biological uniqueness, gravity of existing and potential threats, andthe 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. 

b. Increasing the Economic Value of Biological Resources 

If biologica'l 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, methoas must be further developed and utilized toquantify the direct and indirect values of forests, wetlands, marine systems, andthe 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 commercially harvestedoducts such as timber, fish, ivory, rattan, and medicinal plants, field research canused to give value to natural products such as firewood, fodder, game meat,and non-timber forest products which are consumed directly without passingthrough a market. The indirect values of ecosystem functions, such as watershedprotection, tourism, soil conservation, and climate regulation are harder to quantify,ut rough estimates can be made, and they will certainly be more accurate than.,urrent de facto valuations (e.g., zero). At the same time, development of bettermeasures 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 toprovide direct economic benefits from the diversity of biological resources must bedeveloped. Recognizing local rights to non-timber forest products, reef products,
traditional fishing areas, and other natural wealth 
can provide the basis forsustainable community management and increased local incomes, as discussed inprevious 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. 

c. Strenthening Manaement of Parks and Protected Areas 

Despite their limited geographical coverage, parks and protected areasremain among the most valuable management tools for preservation of species andhabitats. Protected areas can serve a variety of functions, from strict protection ofhabitats in a natural state to sustainable harvesting of natural products. Since noone site can provide the full range of ecological and economic benefits availablefrom natural and semi-natural systems, a country's protected areas should beconceived and managed as a continuum of protected sites within an integratedsystem. Indeed, optimal protected area systems often require cooperation with
neighboring countries. 

The ANE countries vary greatly in terms of both protected area coverageand the adequacy of management capabilities." Action in the next five years iscrucial to protect currently unprotected remnants of distinctive and unique habitatsfrom irreversible modifications. At thxnes, this designation has to occur in advanceof 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 investnents. 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 rangers, guides,
researchers and research assistants, builders of infrastru(ture, 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-c'xtting 
schedule for local people which yields approximately $2.9 million wor .h 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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d. Conserving Genetic Diversity for Agriculture and Forestry 

Some of the most direct benefits of biological diversity come from thediversity of genetic material, or germplasm, found in the domesticated and wild
plant and animal species that constitute the basis for agriculture, aquaculture, andforestry. Genetic diversity can be used both to reduce the risks of crop failure andto develop new varieties adapted to specific environmental conditions, or providinghigher yields. Furthermore, the genetic material 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 ricediseases from a single sample of wild rice from central India.' Genetic diversity isalso 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, 
orlaboratories (ex situ) are both essential strategies for managing 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 priorityinclude relatives of: groundnut, oil palm, banana, rubber, coffee, cocoa, members ofthe 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 key1ies 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 .under 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, whilelocal 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 manyunresolved 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 International Board for Plant Genetic Resources 
(IBPGR) whicl 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 anJ less-avored 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 int'.-rventions 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: 

o 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; 

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

o Preserve and enhance maximum biological diversity in both natural
and agricultural systems (i.e., genetic diversity within economically
important species and species diversity ve 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; 

o Maximize farmer autonomy and empowerment through particiDation
in decision making that affects them, grant legal recognition ofparamount local rights in land and resources (whether private or 
common property), expand and enhance the use of local knowledge,
recognize 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 anddonors to take a fresh look at their agricultural institutions, policies, and strategies.Sustainability cannot be limited to existing, favorable lands, but must be extendedto the less favorable and in some cases already degraded and abandoned lands.And, the principles of sustainable agriculture will have to be applied in theproduction systems of farms, fisheries, grazing and rangelands, and other intensiveand extensive uses of land for food, fodder, fuel, and fiber production. The mainpoint is that these challenges must be addressed in the increasingly populous ANE
countries of the 1990s. 
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Opportunity 11: Developing Policies and Programs for Sustainable Agriculture 

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 ither 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; 

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

o 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 ifwe "get the incentives right," everything will magically fall into place. For onething, one has to ask "right for whom?," "right for how long?," and other questionsthat encompass the dynamism of the sustainability challenge, and its importantdistributive dimensions. Policy reform must be an ongoing process of constantreadjustment, 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 theultimate criteria for policy reform in the first place. 

b. Research for Agricultural Sustainability 

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

National and international research institutions can make a greatercontribution to promoting sustainable agriculture by adopting perspectives onfarming systems research that include the following components: 
o An emphasis on the use of multi-disciplinary workshops and rapid 

appraisal techniques; 

o A focus on ecological as well as socioeconomic concepts; 

o 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, sustainabiity, and equity; and 

o 	 Application of these perspectives 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 socioeconomic 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 househld 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 government officials and other actors for the interventions, pilot
projects, and policy reforms to be recommended. Rapid and more extended 
research strategies 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 sustainabiity. However, a 
new approach to testing is needed, one which rcles on working more closely with 
farmers. Too often the technological advances generated by these centers have 
been developed and tested ofdy on experimental stations. The IARCs and NARCs 
are sensitive to 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 ordinay farmers, 
and to concentrate more of their efforts on helping farmers on less wen-endowed 
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lands.' They must still pay more attention to adapting international advances tospecific national and local conditions, for which strengthening of national researchcapacities and improved coordination between international and national centersare priorities. Conversely, NARCs should also devote greater attention
researching the ecological to
bases of traditional, indigenous farming systems as anadditional source of innovation with wider application. In all cases, research
results must be taken fully into account in the policy making process.
 

c. Models of Sustainabilty: Field Testing 
Viable working models at the farm-community scale should be developedfrom research efforts. All too often, pilot projects are not treated as the impcrtantphase of research that they represent, in which conclusions and recommendationsare 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 mustpilot projects anticipate their forward linkages, both to policy reform and todiffusion of innovative technologies. Too many pilot projects are characterized byunrealistic levels of attention and financial input, neither of which can be sustainedin large-scale replication or over time. As a part of the research process, goodpilot projects can serve as the catalyst for developing policy coalitions in favor ofreform and providing concrete directions for such reforms. At the same time, itmust be remembered that inducing agricultural innovation in ten villages isdifferent from doing it in 1,000 villages. Pilot projects must, therefore, constantlyexamine their potential for large-scale replication, taking technical, ecclogical,socioeconomic, budgetary, and institutional factors into account. 

d. Scaling Up: Extension for Sutainability 

Diffusion of sustainable agricultural technologies requires the voluntaryadoption by millions of farmers of locally appropriate technologies and farmingsystems. Agricultural extension is the mechanism generally used to achieve this.As agricultural strategies change, there is a great need for innovative and moreeffective extension mechanisms that can work in the face of stable or declininggovernment 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 learnfrom farmers' performance and draw on their empirical skills to develop newapproaches. Rather than an extension service, what is needed is an extensionnetwork 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 arerequired by law to be invested in upstream watershed management.37 Finally,studies throughout the region have stressed the centrality of basic policy andinstitutional reforms for land rehabilitation, including clarification of land tenure(particularly on common property and public lands). 

Experience in Tordan illustrates the utility of fruit trees and other perennialsin restoring steep degraded lands.' Seventy percent of Jordan's rainfed croplandhas a slope of 9 percent or more. The government has successfully persuadedfarmers to replace cereal crops - ground preparation of which greatly contributesto erosion ­ with olives, peaches, pomegranates, and other fruit trees.same time, farms At thewere stone- or earth-terraced to reduce erosion. Key to theprogram's success was the World 7ood Program's providing supplemental foodand paid employment until the newly planted fruit trees provided an economic 
return. 

The Indonesian government's social forestry program has targeted severelydegraded public forest lands on Java with considerable initial success.3 Importantelements of the program are: intercropping of annuals, fruit trees, fuelwood, andcommercial timber species; granting of long-term, inheritable- use contracts tofarmers; providing of subsidies at initial stages of rehabilitation; intensifying farmerparticipation through forest farmer groups that target poor and landless farmers;and intensfying the involvement of a community-development NGO from the verybeginning of the program. 
For local successes in upland rehabilitation to be translated into effectivenational policy, istitutions at the center must be strengthened.mind, the government of India decided in 1985 

With this goal in a set up the National Land Use
and Wasteland Development Council, under the chairmanship of the prime
minister and including private as well as public sector members. Under theCouncil, the National Wasteland Development Boardcoordinate was set up to formulate andwasteland development programs throughout the country.'
of institutional arrangement is a helpful step in mobilizing resources 
This kind
 

rehabilitation and may provide for land
 a general model for other countries in the region. 

b. Rehabilitating Salinized and Waterlogged Lad 
Large areas of irrigated lands that have been rendered unproductive throughsalinization, alkalization, and waterlogging and can be rehabilitated only bypumping or draining away the excess water, or by leaching the soluble salts.Available technologies include horizontal tile drains, vertical tube wells, vegetativetechniques, 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 Bo-tanical Research Institute's test program at Banthra 
(near Lucknow) pioneered the strategies for doing so. Until the research facility 
was founded ;n 1956, the Bantru, area had been a barren, alkalinized wasteland. 
Working with iocal 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.1 

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

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 (1PM) in such a way 
as to minimize the need for chemical fertilizers aiid pesticides.' 

The goal of IPM is to maintain pest populations at tolerable levels, rather 
than to eradicate them with tolerance defined primarily in economic 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 integratedapproach, IFM, which includes: (a) combining use of organic and inorganicfertilizers with composting to reduce nitrate runoff; (b) improving fertilizerapplication 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) usingnitrogen-fixing cover crops or green manure to improve soil structure andmoisture, especially on drylands with erodible soils and low organic matter; and (f)using vegetation to reduce soil losses from wind and water erosion. 

a. Policies to Support Integrated Pest and Soil Fertility Management 

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. Aneconomic climate favorable to IPM and IFM includes reducing subsidies whichencourage excessive use of inputs, particularly pesticides, and divert scarcegovernment resources from developing alternatives. 

The experience in Indonesia illustrates the impact that policy changes canhave. Indonesian policy toward pesticides has changed dramatically in recentyears. 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 thatthe rice brown planthopper became a pest because of excessive insecticideapplications, which were heavily subsidized by the government. When a secondoutbreak occurred in 1985, threatening 70 percent of Java's rice crop, the Presidentbanned 57 registered brands of broad-spectrum pesticides, reduced subsidies onothers, and declared IPM to be the national pest control strategy for rice. 

IPM and IFM require heavy inputs of management and training, however, inaddition to site-specific research. To encourage effective implementation at thefield level, improved organization is necessary. A promising approach is theestablishment of pest management districts that link together farmers, pestmanagement advisors, and researchers along commodity lines or within boundariesof agroecological zones. Such districts or zones provide an effective regulatorystructure for coordinating the use %Af key pesticides, developI.-Y a range ofalternative cultivation practices (e.g., timing of planting and plowing), biologicalcontrol (e.g., conservation, augmentation or introduction of natural enemies); andthe introduction of disease- and pest-resistant cultivars. In addition, it permitsexchange of ififormation 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. 

C. Training Farmer 

The-moIt 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 offertilizers and on incentive structures to encourage integrated approaches, whichnot only may improve fertility but may also reduce soil erosion and runoff. 

Extension programs need to build on existing farmer knowledge of localconditions and pest behavior by training them to conduct pest diagnostics, evaluateinfestation levels, calculate economic thresholds, and use chemicals safely.Emphasis should be placed on implementing improved pest management wherepesticide use is high. This may focus on private sector initiatives. Farmers onmarginal lands, however, would also benefit from improved crop protection, giventhe expense of agricultural chemicals. 

After Indonesia banned pesticides on rice, it essentially staked the future ofits rice crop on intensive training in IPM for farmers. Since the program began in1986, at least 31,000 farmers have been trained in IPM techniques, and pesticideuse has fallen from 4.5 to 0.5 applications per season. 

d. Research 

Research on biological control as an alternative to chemical control needsgreater attention in all ANE countries. It should include research on croppingpractices to maintain and encourage natural enemies. There are also a number ofrelatively unexplored and promising opportunities for introducing beneficial insects,diseases, and pathogens on all major crops. Another research opportunity is thecontrol of post-harvest losses, which can be considerable. Soil fertility researchshould focus on the combined use of inorganic and organic fertilizers, andmechanisms to increase efficiency and complementarity. Interactions between theuse of fertilizers and pest dynamics should also be explored. Adaptive use of croprotations and intercropping to improve soil fertility, soil quality, and soilconservation is also needed. 

Finally, the appropriate balance between applied research and implementaryresearch deserves closer attention to ensure that improved management systems, asthey 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. Increasingly, 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 reused 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 aad 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 improving 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 strengthening 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)jolicy reform; (b) institutional reforms for planning and management at 
both national 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 forimproving the efficiency and sustainability of water systems, they are unlikely tobe adopted without significant changes in the framework governing watershedsand other sources, and the conveyance and use of irrigation water. 

Irrigation Policy. Almost all countries in the ANE region subsidize waterfor 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 isprovided without any attempt to recover costs or to charge a price reflecting itsincreasing scarcity.' Virtually all Near Eastern countries, but narticularly Egypt,Yemen, Jordan, and Tunisia, face severe water shortages; yet v'water continues to besubsidized throughout the region, and water efficiency is unacceptably low."E where 30 percent of the irrigated lands suffer from salinization and 
In 

waterlogging caused by over-irrigation, water use efficiercy will have to increaseby 60 percent over the next ten years to meet the needs of a population projectedto reach 70 million by 2000.' This state of affairs represents the culmination ofcenturies 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 itstrue cost and have irrigation-water users pay that cost. In reality, this is hard toachieve, and the more immediate goal may be to have users pay for the operationand maintenance of the system. Irrigation reform calls for overhauling irrigationpolicy 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 researchand comprehensive planning in order to identify priority needs and tradeoffs; toassess salinization and waterlogging problems; and to provide the data needed toidentify the most cost-effective policy reforms. Improved information is essentialfor comprehensive planning, but it can also help to highlight the seriousness ofwater problems and to build consensus for policy change. 

Next, there is a need to strengthen water users' associations and to makestructural modifications in existing irrigation systems such as intermediate storageat the head of distributor channels, and installation of meters in secondarychannels. Such modifications would make possible bulk water sales throughcontract with water users' associations and cooperatives. ThL- is already done inIndia in Gujarat State, for example, the irrigation agency sells water volumetricallyin bulk to cooperatives, which distribute it and collect fees from their members.' 
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Where volumetric priting is not feasible or is prohibitively costly, low-cost 
approximations such as area-based irrigation charges and land 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 of 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 rate 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 tubeweU 
development wiuout 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 a!tering them. Aquifer data are 
generally scanty throughout the region. 

Urban and Industrial Water Supply PoNcy. 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 poi.ies do not support water as a renewable resource. 

The goal of urban and industrial water supply policy should be to institute 
incentives that will minimize the use of water and maintain its quality at the 
lowest cost. Minimization policies include chayging industry and municipal water 
authorities for water withdrawn from 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 release it into rivers or to municipal sewage systems. 

b. Institutional Reform 

Sustainable water management depends on institutional as well as policy
reforms, particularly with respect to water resources planning, institutional 
arrangement f6ir watershed management, and development of effective local water 
organizations. 
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National Level Reforms. In countries facing serious water shortages andescalating conflicts between water users, greater commitment is needed to strategicplanning at the national level. Water planning should anticipate the growth indemand by the entire range of water users, and weigh the costs and benefits ofdifferent investments to meet those demands (e.g., investments in infrastructuralsupply development versus efficiency and demand reduction). The BangladeshNational Water Plan provides an example of how integrated water planning can be
done." 

With the support of major donors, the government of Bangladesh hascompleted a National Water Plan and devised a strategy for developing a viableand enduring water resources planning capability. The plan calls for a series ofinvestment 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, andhousing, in an integrated planning process. 

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

watershed.
 

In general, however, it is unwise to create new "watershed managementinstitutions." Because they do not displace existing political authorities and sectoralagencies, such institutions tend to further diminish chances of integrated planning
and action, rather than to promote it. 
 More useful is establishment of clear linesof authority and coordination among existing agencies and units of government.
Procedures for negotiation and consensus 
building should be encouraged, but it iscrucial that one agency or unit of government ultimately possess authority to ruleon major policy and plaradng decisions. Donors financing watershed projects tendto evade t ese tough authcity issues and shift that support from one agency toanother over the years. The frequent result is different donors backing differentagencies as the watershed agency, while agencies play donors off against eachother. Institutional reforms that clarify ambiguous authority relationships wouldprovide the basis for better coordination of both government and donor efforts. 
Local Level Reforms. Institutional reform and development at the local levelis as important as -at the national level. Sustainable development of water suppliesdepends in large part on the willingness and ability of local communities tomanage 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 watter 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 efficiency and stability of traditional local water organizations. The 
system at Daudzai, in Pakistan's Northwest Frontier province, has operated since 
the 16th century. 9 In Daudzai, a complex system of rotational irrigation, with 
schedules specified in uiits of rime per unit of land, is managed by farmers, who 
also clean and operate all 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 thePhilippines, the National Irrigation Administration 
(NIA) has introduced a modem analogue to the zanjeras system, with a good deal 
of success."1 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. 

Wile 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 broaderjurisdiction 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 withthe technical and organizational tasks of water management, although technical
assistance from government 
can augment their capabilities. Where traditionalorganizations are working well, it is best to work with them, making
accommodations to .government procedures 
as necessary. Governments and donoragencies should therefore assess local institutional capability before introducingnew programs, to determine how best to relate to the local community and utilize
its capacities. 

C. Training. Research. and Information Needs 

Basic and applied research needs to be increased throughout the region.Support is required for understanding how hydrological systems function and arechanging, especially the relationship between vegetative cover in critical catchmentareas and downstream water flows, the processes leadhig to waterlogging andsalinization, 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 soilconservation programs in upper watershed areas have apparently had little impacton controlling the volume and distribution of water and sediments. Downstreaminvestments such as levees and canals, on the other hand, have significantly
reduced flooding problems. 2 

Increased research on waterlogging and salinity is also a priority. This needis being partially addressed through the establishment in Pakistan of anInternational Institute for Waterlogging and Salinity, with UNDP support.'institute will develop a comprehensive multi-disciplinary basic and applied 
This 

research program on waterlogging and salinity, carry out basic research onproblems related to ground and surface water development, and establish linkageswith national and international organizations dealing with related problems. 

Training programs for water resources management within the region canalso be expanded-and strengthened. The capabilities of many ANE institutions arealready considerable and can serve as the basis for training efforts in countries
with less developed capabilities. Eg t 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 skills 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) i, 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 ho-tility, 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 aprogram to make optimal and equitable use of the Mekong's waters foragricultural, industrial, and energy development. The committee's work plancomprises 100 projects totalling $300 million, including significant data gatheringand training components. 6 It is possible that the countries of South Asia and theNear East can come closer to agreement on regional riparian management througha 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 forpromoting development activities in a community. Why, then, when everyoneagrees on its importance, have countries been unable to expand water supply andsanitation services to rural communities more rapidly? Based on considerableexperience and evaluation, four approaches are basic to improving access to waterin 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 wantimproved water services, but only if these services meet their perceived needs-'
Water and sanitation 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 andsanitation projects and took them to villagers, who were asked to provide labor todrill wells, and lay pipes to help construct buildings and water-retaining structures;and, later, to assist with maintenance and to participate on water boards. (Thecommunity was encouraged to participate, but not control the process.) 

Ultimately, it became apparent that the main problem with these projectswas not the technical abilities of villagers but the fact that the services beingdeveloped were not th,: ones they wanted. Determining what people want, andwhat they are able and willing to pay for, is the starting point for establishingcommunity control, Improving health is often identified as an important benefitby villagers, but convenience and reliability and the economic benefits that comefrom having larger..quantities of water, often receive higher ratings from villagers.Thus, in one Egyhan project, villagers were willing to pay 1 percent of incomefor public standpipes, but 3 percent for yardtaps. In Th when waterprojects 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 servioe 
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 promotig 
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, Egyp 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 oftenwwilling 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.59 Researchhas also shown that women are the ones who have to be convinced of the valueof adding sanitation facilities to water projects because they determine whethernot the children will use these facilities.' 
or 

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 shouldbe to recover as much of the cost as possible of both capital investments andoperations and maintenance. The objective is to have the community develop asystem that meets its social and economic needs and can be maintained.Recovering costs has another benefit - reduction in waste. Community ownershipand control, rather than government, is more likely to result in timely service,capital improvements made when needed, and cost recovery. Also, the water willnot be wasted by the community because they will recognize what it costs, thus
reducing the likelihood of other environmental problems and conflicts 
over thesame resource. The amount the user pays should be as close as possible to themarginal 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 andtaxes on service. Collecting fees from users of public taps and handpumps isdifficult because it is hard to nionitor use. n the Phihppines, standpipes in someprojects are metered, and u.ser groups collect fees from participating families.
House and yard taps ca-A 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 is often subsidized by thegovernment. A better approach is to subsidize hygiene education as part of thewater supply program for a region or community, and thereby stimulate demandfor better sanitation, which can then be developed and maintained by thecommunity. This can mean the difference between success and failure of a projectin 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 continue 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: Incorporating Environmental Considerations in All Major 
nery DcIn 

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 environmental impact assessment. 

a. Clarifying the Implications of Different Energy Choice 

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 efficiency 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 havebeen largely ignored by policy makers (and donors), who tend to focus on large­scale fossil fuel and hydroelectric projects to generate electric power. Theenvironmental impacts of under-investment in rural biomass energy (e.g.,fuelwood) and other renewable sources (low-head hydropower, solar) areconsiderable, 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 canbe accomplished through a variety of means. Seminars and workshops to discussanalytical techniques, results of in-country research, and experiences in othercountries can be helpful. Establishment af ntersectoral ard public-private sectorworking groups can contribute, if nterest and awareness are already beginning todevelop. Selective overseas training and observation tours can also help, if thosetrainedare strategically reintegrated into their institutions upon returning home.Energy assessments and audits can help to provide the hard data to supportarguments for energy planning a-ad improved efficiency and conservation. Thus,in Indonesia, a French-supported energy audit of several plants in 1983 indicatedthat about 23 percent of current energy consumptiun could be saved throughconservation measures. This kind of data is a powerful educative tool." 

Finally, the costs to local communities of large energy projects are rarelyperceived or accounted for by policy makers' decisions, and ti-is needs to change.The costs of public takings of land for proycts, iundation of resource-richecosystems by dams, and the despoiling of coastal and marine resources from oilspills are disproportionately borne by local communities, which in effect mustsubsidize the more energy-intensive economies and lifestyles of urban areas andelite groups. Policy makers' awareness of these costs will only be raised to thelevel of meaningful response when local communities are empowered to participatein energy decisions through effective political processes and non-governmentaladvocacy groups. The political climate for this kind of participation varies amongcountries, but it i"on the upswing in much of the region, particularly in IndiaBangladesh, 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 social 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 pricing is a necessary, but not 
sufficient cco1di-Ion 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. must 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 Phippines, 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. 

c. 	 Developing Institutional Capacities for Energy Planning and for 
Assessing Environmental Impacts of E-nergy Decisions 

Ministries of planning, energy, industry, and in some cases, environment 
exist throughout the ANE region, and deal with enery issues in various ways.
What is generally lacking are integrated energy planning mechanisms, and 
regulations ind-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 energyproduction and use alternatives, including distributional aspects; it shouldincorporate needs and input from all relevant government sectors and the privatesector; and it should directly address the energy supply and production needs ofthe rural economy. All of this requires new energy planning skills. Donors candefinitely assist in training and institution-building in this area, provided that theright policy environment is being established at the same time, and that there issufficient awareness and political will in the country in question. 

Many ANE countries have begun to develop legal and institutionalframeworks for environmental impact assessment of specific energy projects. But agreat deal still needs to be done in developing necessary technical and enforcementcapacities. 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 energy­related projects including electric power stations, hydropower systems, oil and"
natural gas production, and utilization of geothermal resources. The regulationsare detailed, covering social as well as environmenta. 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 anoil exporter, it is clear that full enforcement will require development ofinstitutional capacities and human resources much greater than those currentlyavailable. There is a large potential role for the private sector in providing
technical assessment services, and donors 
can play an important role instrengthening both government and private sector capacities. A decision of theIndonesian Supreme Court for the first time acknowledged the legal right ofenvironmental NGOs to bring civil lawsuits for the enforcement of EIA laws andregulations on behalf of the public." This important development should providea strengthened voice for environmental groups and affected local interests, thusspurring faster development of implementation and enforcement mechanisms. 
While techniques exist for measuring costs, benefits, and technical aspects ofenergy projects, these techniques rarely account adequately for the environmentalimpacts of alternative choices. Overcoming this problem will require thedevelopment of analytical techniques to measure the non-economic costs andbenefits of alternative energy scenarios in a consistent and comparative manner.ANE countries, particularly India and Pakistan which are in the process ofdeveloping indigenous coal and natural gas, need to mount a major effort tocollect existing research and studies on ways to quantify environmental impacts;sponsor research into ways to improve the quality and effectiveness 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: Coserving Energy through Greater Efficiency in Production
aind 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 inenergy 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 offidials 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: 

o 	 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. 

o 	 National-level (e.g., mass media) and targeted, sector-specific 
promotional campaigns, including seminars, workshops, and 
promotional and technical materials tailored to meet the needs of 
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specific groups of energy users (e.g., hotels, cement industry, agro­
industry). 

o 	 Region-wide information networks for government officials, privatesector industrial associations, and ind'trial energy managers topromote the sharing of information on energy conservation
technologies and experiences. 

b. 	 Policy Development and Regulatory Reform 
The success of an energy conservation program at the national level dependsin large part on the policy and regulatory environment within which it isimplemented. The promotion of energy conservation should focus on developingand implementing rational energy pricing policies. ANE countries sliould 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 thatenergy policies, which rely on rational pricing, generally need to be complementedwith 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.
 

c. 	 Training and Institut 

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-termcourses, study tours, and internships in industrialized countries, which exposemanagers and engineers to the latest energy conservation strategies, techniques,and technologies. The development of regional conservation training institutesshould focus on developing curricula on energy efficiency and its environmental 
linkages. 

Conservation and efficiency programs should also provide technical,management, and financial support for the development of institutions, such asnational energy conservation agencies or the energy managers' associations that arealready in existence in the Philippines and Sri Lanka. In addition, support shouldbe provided toencourage the development of local industries to produce energyconservation equipment and services. 
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d. Technical Support and Technology Tranah 

ANE countries should identify, implement, and monitor a spectrum of 
energy conservation and efficiency projects. Energy 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 Assisance and Investment Promotion 

The final component of the conservation and efficiency 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. TagetS Ctors 

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." 

Powe A target for conservation should be improving efficiency in the 
power sector, from supply (electric power generation, transmission, and 
distribution}_ to-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) lossesin many ANE countries, which range from 8 percent in Jordan to more than 30percent in Bangladesh, conservation programs in T&D loss reduction would alsoachieve 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, andtechnical 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 strategy for meeting power and heat requirements inindustry and often produces extra electricity for the central grid. In addition, theimpact 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 ofcomplexity (e.g., an industrial process, a building, an industrial park, or an urbanindustrial 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 ANEcountries, and energy use tends to be very inefficient. Energy saving of at least 20percent is possible using technically and economically proven measures and
technologies. In addition, more efficient lighting, refrigerators, and water-heating
technologies can significantly reduce CO2 emissions. The most serious obstacles toimproved energy efficiency in this sector are the lack of data on energy use inbuildings, 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 products in theregion, and transport energy use is extremely inefficient. The transport sector isalso the principal source of NO emissions in the region. Transportation energy
conservation progrmms have been implemented in most industrialized countries,
but there has ben little activity in this sector in ANE countries. Among the measures that have proven to be cost-effective, from both a fuel-saving andenvironmental 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 beer, 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 Efficien.nt 

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 commercial 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

oduced. A number of combined cycle and waste-heat recovery systems are
ing installed in India a, industrial sites with captive power generation. The 

government of Pakistan has stated its intent to introduce fluidized bed combustors
for 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 andinvestment policies to attract international capital. For example, Pakistan isconsidering offering the private sector the opportunity to combine gas productionand power generation at its low-quality natural gas fields near Khaipur in UpperSind. The government of Pakistan will need help in structuring the incentives forprivate sector development. Eyt has substantial gas reserves but lacks a pricingpolicy that would stimulate investment in their development. 

b. Assessing the Availability of Renewable Energy Sources 
The nature of many renewable resource options (e.g., wind, hydropower,geothermal, and to a lesser extent, solar and biomass) is such that their technicaland economic feasibility is determined by the availability of the resource. Anumber of efforts have been made to introduce technologies prior to obtainingreliable resource data. Such experiences can only lead to more expensive, or insome 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 geographical locations, usingnatural evidence as primary indications of good resource areas (such as bent treesfor wind and fumaroles for geothermal resources). For variable resources such aswind and hydropower, several years of data will be needed to accurately
determine the potential for energy production. 
 ANE countries will need assistancein acquiring sophisticated exploration and measurement technologies.
collected, this information should be centrally located and disseminated 
Once
 

interested developers. 
to 

C. IdentfyigCos-Effective AplicationsforRenewable Enemy
IT.chnoIogdecs 

Renewable energy technologies are inherently part of a decentralized energystrategy, and the appropriate decision makers are frequently end-users rather thancentral government officials. However, governments can greatly assist individualdecision makers through development of manuals and design tools that clearlyidentify cost-effective applications of renewable energy technologies. Wherepossible, documentation of successful case studies for various end-use applicationsshould be disseminated. For example, in Thailand solar photovoltaic systems arebeing used to power remote communication stations.Renouvables (CDER), The Centre des Energiesan agency of the Kingdom of Morocco with AID funding,recently sponsored a wind electric water pumping system serving 6,000 people andtheir 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 E . In Nepal incro-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, especially if local countries 
are willing to pay for part of the system. 

E. IMPROVING ENTIRONMENTAL QUALITY .N URBAN AREAS 

With rapid growth in urban population and hidustrial 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 
IL,iting 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 
Environmental Services 

The poor make up 37-50 percent of the urban population in ANE countries. 
They live in squatter settlentents, 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 waste removal, drainage, and adequate housing - and this is 
where the emphasis on mipfovement3 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 estiiiated 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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a. Pollution Control Policies and Regulations 
It is essential that national governments establish basic pollution controllegislation and regulations and that these rules cover the collection and treatmentof wastewater, solid waste disposal, industrial and hazardous wastes, and othermajor sources of air and water pollution. The principal goal of national policiesshould be to -dnimize waste generation and, where wastes are generated, to treatthe collection, treatment, recycling, and disposal of wastes simultaneously. Policiesto manage wastes, particularly household wastes, should be based on communityparticipation and appropriate, affordable technologies Lnd should be labor­intensive.
 

Instead of imitating the industrialized nations, environmental quality
standards and regulations sh,-uld be based on envirornental and economic
sustainability and the financial and adnunistrative capacity of the country.Regulations can then be upgraded as basic levels of service are attained. Also,enforcement procedures should be geared to the level of damage caused by failureto comply. They should be easy to understand and based on simple non­discretionary rules. Legislation should ensure that Environmemal ImpactAssessments will be used to analyze effects of water supply and wastewater
service, so that discharge into watercourses 
or into the ground does not lowerwater quality downstream.' 

It will be virtually impossible to develop sound long-term approaches tosupplying the urban poor with water, sanitation, and other basic services if urbanpopulation growth continues at current or even higher rates. A number of ANEcountries are attempting to improve environmental quality in the most polluted
cities by requiring that new industrial growth be located in secondary cities.
India Inthe government has adopted a restrictive industrial location policy that banslarge- and medium-scale industrial development 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 byproviding employment opportunities in Tanta and Mansour- and the Canal Zonecities of Suez, Ismailia, and Port Said. These policies will only be effective if thedirect and indirect subsidies that encourage migration to the largest and mostpolluted cities are eliminated.7 

b. S naengthening MicipalGovernments 
Most of .the-cities in the AD'IE region operate at very low levels of effidency.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 diLtribution, solid waste collection, and 
drainage maintenance. However, it is important that local governments have the 
technical competence to prepare and oversee contracts75 

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 hiusing units along 
3,200 lanes, showed that local groups, organized by ].ne, were able to construct in­
home sanitary latrines and underground sewage pipes when provided witb useful 
information and simple plans. Ninety percent of the cost (about Rs. 1000, or U.S. 
$65 per home) was supplied by lane residents irt the form of labor, management, 
and organizatiom. 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. Safal Vidyalaya did the training and organizing, the municipalgovernment supplied materials, and residents, with the aid of skilled craftsmen,
provided the labor."' 

c. Making Use of Market Forces and Incentives 

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

Squatters are a special urban group. They put together their housing withlocal 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 destructionand clearance. Governments are findinig that it is more effective to supportexisting sites and offer services to projects and self-help housing. As theexperience of the OPP showed, urban squatters will make investments (particularlyin-kind) in water, sanitation, and structural improvements in housing if theybelieve their property rights are secure. To offer that security, squatters' rights
must be recognized in law. 

d. Expanding Public Awareness ot Sanitation Problems
 
Public awareness is a 
crucial part of the problem of poor sanitary conditions 

InAsian 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 whoare affected most, the problems receive even less attention. 

Countries should bring together the top-level policy makers with techniciansto openly discuss these problems. A two-tiered training course on water an Isanitation 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 cost­benefit 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-bornediseases, 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 irformation on why sanitation practices are essential in naintaining good
health, and what they can do to make sure local systems are working. 

e. Selecting Appropriate Technolgies 

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 localindustry, 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 areconsiderable, they are likely to be much less than the cost of cleaning uphazardous waste sites, spills, and accidents after they happen. 

a. Improving Inventories 

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, estimatescan be derived from existing economic data. The World Bank has developed anindustrial waste prediction model, INVENT, which can be used to correlatehazardous waste generation in a given industry with employment." 

Estimates can also be made using information on industrial chemicalimports. Because such a large proportion of their industrial chemicals areimported, most ANE countries should begin by monitoring the amount and type oftoxic chemicals coming into their countries. Additional research and datacollection can identify the types of industries that use toxic chemicals; the amountsand types of hazardous wastes they generate and dispose of; the location andcondition 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 tocomputerize this kind of data. Thailand is using industrial reporting requirementsto help in planning. The Thai Ministry of Industry requires industrial plants usingand disposing of toxic chemicals to register with its Industrial Control Division.The rapid increase in registrations in the 1980s, particularly in the Bangkok area,provided the data needed to identify the type of industry an. type of waste thatneeded treatment. This information was used to determine the need forgovernment assistance, which resulted in the decision to locate a pilot centralcollection and treatment facility in the Bangkhuntien district outside Bangkok totreat wastes from the electroplating and textile-dying industries there. The treated 
wastes will then be disposed in a secure landfill.s 
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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 

among industry of the size and extent of the hazardous wastean awareness 

problem and cooperative actions to address that problem.
 

a newSegregation of toxic wastes for collection and treatment is becoming 
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 Strategies 

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 benefit- 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, social, 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 opt to share the costs of hazardous waste management with 
industry through subsidies or direct operation of some activities, such as the 
Bangkhuntien treatment 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 bythe problem of determining which agency or ministry within government shouldtake the lead (or whether a new cross-ministerial council or board should beestablished). The central ministries of public works, e.vironment, public health,industrial development, and river basin and coastal development as well asmunicipal and regional governments all need to be involved in making the controlof wastes an integral part of planning industrial development and urban growth. 
Central and municipal planning is needed to establish regulations andenforcement procedures; to identify, and in some cases, establish central treatmentand disposal sites; to monitor hazardous waste management in industry; and todevelop rules for waste transport, treatment, and disposal. 

iFinally, as with inventories, industry has a critical role to play in thedevelopment of goals and strategies. Individual firms, industry associations, andtrade unions, in cooperation wjih government, can prepare strategies for hazardouswaste management. These can 
applicable ,' 

be used to identify the needs and technologiestreating and disposing of wastes on an industry-by-industry basis. 

c. Enacting or Strengthening Regulations and.. .rcemlen 

ANE countries can put in place during the next five years the basic
regulatory and enforcement procedures needed to manage hazardous 
wastes.These include con.rols on chemicals (identification of critical chemicals and healthand env.ronmental standards) and controls on operation (regulations for wastegeneration, transport, treatment, disposal, and dean up of existing dump sites).Each country will need to follow its own regulatory path, depending on thepresence of certain ir.dustries and other activities. Indonesia, Malaysia, theiitmines and Thailand, for example, have developed extensive environmentaland health standards but have only just begun to address the difficult process oflicensing hazardous waste transport, treatment, disposal, and dean up. 

The ANE countries should also look at the creation of non-regulatoryincentives for waste management. This could involve the development of trainingprograms, provision of technical assistance and subsidies, or the imposition of taxesand fees. Opportonities may also exist for some limited use of deposit/returnstrategies for special categories of wastes. In some cases, the redefinition ofliability for health or environmental damage resulting from improper disposal maycreate incentives for better 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 countries have begun to regulate the 
import of hazardous chemicals and wastes by using one or more of the following 
procedures: 

o 	 Preparing lists of highly restricted chemicals that can be imported; 

o 	 Placing import bans on chemicals that are restricted or banned 
elsewhere; 

o 	 Securing commitments from multinational corporations to maintain 
environmental protection standards; and 

o 	 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 iidustries within the country.' 

d. 	 Increasing Education. Training, and Techmical Assistance Programs 

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.' 

148 



Education and training is particularly effective in encouraging wasteminimization. Experience in the United States is beginning to show that wasteminimization can be profitable. Industry will make investments in new plant andequipment because of gains in production efficiency, savings in raw materials,improved quality control, and reduced losses from spill and personal injuries.Often, howevei-, individual firms are not aware of the economic benefits fromwaste minimization. Education programs can help fill this information gap. 

Technical assistance can also be quite effective in improving wastemanagement, including the identification of opportunities for minimizing oravoiding waste. Government agencies can improve industrial waste managementby making technical experts available to individual firms for consultations onwaste management and waste auditing. 

149
 



ENDNOTES 

1. 	 See, for example: R. Repetto & M. Gillis, Eds., Public Policies and the 
Misuse of Forest Resources (New York: Cambridge University Press, 1988); 
Harvard Institute for International Development, "The Case for Multiple-Use 
Management of Tropical Hardwood Forests" (Paper prepared for the 
International Tropical Timber Organization, January 1988); See also, A. 
Armstrong, et al., "Deforestation and Its Implications for the Asia/Near East 
Region" (Paper prepared for the Asia/Near East Bureau, AID, Washington 
D.C., 1989). 

2. 	 Staff of World Bank/FAQ Forestry Studies Project, Indonesian Ministry of 
Forestry, Personal Communication, August 1989. 

3. 	 A. Arbhabhirama, et al., Thailand Natural Resources Profile (Bangkok: 
Thailand Devlopment Research Institute, May 1987), 113. 

4. 	 P. Sricharatchanya, "Too Little, Too Late," Far Eastern Economic Review 
(January 12, 1989): 40; L. Lohmann, "Forestry in Thailand: The Logging Ban 
and Its Consequences," The Ecologist 19 (1989): 2. 

5. 	 Government of Nepal, Master Plan for the Forestry Sector: Nepal 
(Katmandu: December 1988); Government of Indonesia and the International 
Institute for Environment and Development, A Review of Policies Affecting 
the Sustainable Development of Forest Lands in Indonesia (Jakarta: 
November 1985). 

6. 	 Indonesia, Papua New Guinea, Philippines, Fiji, Pakistan, and Nepal, 
Tropical Forestry Action Plan Update No. 13 (May1989). 

7. 	 See, for example, V. Shiva, Forestry Crisis and Forestry Myths (Penang, 
Malaysia: World Rainforest Movement, 1987). 

8. 	 J. Knetsch, et al., "Land Policy and L, nomic Development in Papua New 
Guinea" (Port Moresby: Institute of National Affairs, 1981); S.M. Saulei, '"The 
Forest Resource Development Crisis in Papua New Guinea," In: Forest 
Resoures Crisis in the Third World (Penang- Sahabat Alam Malaysia, 1986). 

9. 	 Thailand Development Resources Institute. Thailand Natural Resources 
Profili: (Bangkok: 1987), 86-87; World Bank, Philippines Forestry, Fisheries, 
and Agricultural Resource Management Study (Washington, D.C.: January 
1989), 24; Government of Indonesia Department of F:)restry, 'Development of 
the Social Forestry Progranvne in Indonesia" (Jakarta, 1986). 

150 



10. 	 C.V. Barber, 'The State, the Environment, and Development: The Genesisand Transformation of Social Forestry Policy in New Order Indonesia" (Ph.D.dissertation, University of California, Berkeley, 1989); N.L. Peluso, "RichForests, Poor People, and Development: Access Control and Resistance inJava" 	(Ph.D. dissertation, Cornell University, 1988). 
11. 	 Government of India, National Forest Policy (New Delhi: 1988), Section 4.3.4. 
12. C.V. Barber, The Legal and Regulatory Framework for Forest Production in 

Indonesia (Jakarta: FAO, September 1988). 
13. 	 Environmental Resources Limited, Natural Resources Management for
Sustainable Development: A Study of Feasible Policies, Institutions and
Investment Activities in Nepal with Special Emphasis on the Hills (InterimReport) (London: November 1988), Sections C2, C3, C8. 

14. 	 C.V. Barber (note 12). 

15. 	 P. Sricharatchanya, "The Golden Land," Far Eastern Economic Review(February 23, 1989): 11; "Indochina: From Military to Ecological War Zone?"(Editorial), The Nation (May 27, 1989). 

16. Harvard Institute for International Development (note 1), 93. 
17. National Research Council, Crocodiles as a Resource for the Tropics andButterfly Farming in Papua New Guinea (Washington, D.C.: National 

Academy Press, 1983). 

18. Harvard Institute for International Development (note 1), Chapter IX. 
19. 	 Christopher Joyce, 'The Tree That Caused a Riot," New Scientist (February

18, 1988): 54-59. 

20. 	 Government of Indonesia (note 9). 

21. 	 World Bank FFARM Study (note 9). 
22. World Bank, "Social Forestry in India: World Bank Experience" (Draft,

Washington, D.C., August 1987). 

23. 	 Personal Communication (note 2). 

24. 	 C.V. Barber; N.L. Peluso (see note 10). 

151 

WI
 



24a. 	 For discussion of opportunities on a country-by-country basis and the 
research as a whole see, S. Olsen, et al., "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, Narrangan ett, 
RI, 1989). 

25. 	 National Development Planning Agency and Canadian International 
Development Agency, Action Plan for Sustainable Development of 
Indonesia's Marine and Coastal Resources (December 1987). 

26. 	 M. Baldwin, "Environmental Laws and Institutions of Sri Lanka" (An 
Assessment for AID/Colombo, December 1988). 

27. 	 R Carpenter, Natujral Systems for Development What Planners Need to 
Know, East-West Center, Environment and Policy Institute (New York: 
MacMillan Press, 1983), 229-297. 

28. 	 The ideas and recommendations in this Opportunity are drawn largely from 
N. Johnson & J. Alcorn, "Ecological, Economic, and Developmnt Values of 
Biological Diversity in Asia and the Near East" (Paper -.rezared for the 
Asia/Near East Bureau, AID, May 1989); and W.V. Reid & ).. Miller, 
Keeping Options Alive: The Scientific Basis for Conservin.' Bodiversity 
(Washington, D.C.: World Resources Institute, 1989). 

29. 	 Johnson & Alcorn (note 28), 30. 

30. 	 J. McNeely, Economics and Biological Diversity: Developing and Using 
Economic Incentives to Conserve Biological Resources (Gland: International 
Union for Conservation of Nature and Natural rh. ,;urces, 1988), 159. 

31. 	 Ibid, 27 

32. 	 Reid & Miller (note 28), 58. 

33. 	 Reid & Miller (note 28), 61. 

34. 	 G. Conway, Agroecosystems Analysis (Bangkok: Winrock International, 1986). 

35. 	 For a detailed description o&the "diagnostic research" model, see C.V. 
Barber, 'The State, the Envh nment, and Deve ,bpment:The Genesis and 
Transformation of Socia] Fortry Policy in New Order Indonesia"(Ph.D 
dissertation, University of Calirnia, Berkeley, 1989), Chapter IV. 

152 



36. 	 CGIAR, Technical Advisory Group, Sustainable Agricultural Production:Implications for International Agricultural Research (Rome: FAO, March
1988). 

37. 	 World Resources Institute, et al., World Resources 1988-89 (New York: Basic 
Books, 1988), 221. 

38. 	 Ibid, 221. 

39. Government of Indonesia Department of Forestry, "Development of theSocial 	Forestry Programme in Indonesia" (Jakarta, 1986). 
40. World Bank, "India Wastelands Development Review" (Draft, Washington,

D.C., June 1987), 7. 

41. 	 World Resources Institute, et al., 226-7. 
42. 	 Material for this section was taken 	from B. Barclay and M. L. Higgins, "TheUse and Management oi Agricultural Chemicals 2n the Asia and Near EastRegion" (Paper prepared for the Asia/Near East Bureau, AID, 1989). 
43. 	 T. Panayotou, 'Thailand - Management of Natural Resources for SustainableDevelopment: Market Failures, Policy Distortions and Policy Options" (Paperprepared for AID/Thailand, May 1988), 47. 
44. 	 T. Panayotou, "Natural Resources and the Environment in the Economies ofAsia and the Near East: Growth, Structural Change, and Policy Reform"(Paper prepared for the Asia/Near East Bureau, AID, July 1989), 44. 

45. 	 Ibid. 

46. R. Repetto, Skimming the Water (Washington, D.C.: World Resources 
Institute, 1986), 33. 

47. 	 Irrigation Support Project for Asia and the Near East, Eastern Waters Study:Strategdes to ManageFlood and Drought inthe Ganges - Brahma PutraBasin (Prepared for the Asia/Near East Bureau, AID) (April 1989), 71. 

48. 	 Ibid, 75.­

49. N. Uphoff, Local Institutional Development. An AnalyticalSourcebook With 
Cases (Connecticut: Kumarian Press, 1986), 271. 

50. 	 Ibid, 272. 

153 



51. 	 Ibid, 38, 229. 

52. 	 J. Tarrant, et al., Natural Resources and Environmental Management in 
In2onesia - Annexes (Jakarta: AID, October 1987), 1-33. 

53. 	 United Nations Development Program, Environmental Concerns in the Asia 
Pacific Region and a Compendium of Related Projects (May 1989), 50. 

54. 	 Irrigation Support Project for Asia and the Near East (note 53), 73. 

55. 	 J. Vidal-Hall, Wellsprings of Conflict," South (May 1989). 

56. 	 UNDP (note 53), 51. 

57. 	 Much of the material reported in this section comes from, Policy and 
Research Division, Water and Urban Development Department, World Bank, 
Water for Rural Communities, Helping People to Help Themselves 
(Washington, D.C.: April 1987). 

58. 	 World Bank (note 57), 10. 

59. 	 World Bank (note 57), 11. 

60. 	 World Bank (note 57), 22. 

61. 	 U.S. Agency for International Development, "Domestic Water and Sanitation" 
(AID Policy Paper, Washington, D.C., May 1982), 12. 

62. 	 World Bank (note 57), 17. 

63. 	 Canadian International Development Agency, Water, Sanitation, and 
Development (Water and Sanitation Sector Development Issues Paper) (Hull, 
Quebec: May 1988), 14. 

64. 	 RCG/Hagler, Bailly, Inc., "Energy Inefficiency in the Asia/Near East Region 
and Its Environmental Implications" (Paper prepared for the Office of 
Energy, Bureau for Science and Technology, AID, June 1989), Section 5.3. 

65. 	 Ibid, Section 3. 

154
 



66. 	 Government of Indonesia, Department of Mines and Energy, technicalGuidelines for Environmental Impact Assessment in the Areas of Mining.Petroleum and Geothermal Resources, and Electric Power Generation
(Jakarta: 1988 - in Indonesian). 

67. 	 Environesia, "Indorayan Lawsuite Nears Verdict" (Newsletter of Wahi, theIndone ian Environmental Forum) 3, No. 2 (June 1989), 8. 
68. 	 Most of the material for this section was taken from RCG/Hagler, Bailly,Inc., "Energy Inefficiency in the Asia/Near East Region and ItsEnvironmental Implications" (Paper prepared for the Office of Energy,Bureau of Science and Technology, AID, June 1989). 

69. 	 Ibid, Section 7.6. 

70. 	 Ibid, Section 7.9. 

71. 	 C. Lurie and D. Laredo, "Environmental Impact of Rapid Urbanization andIndustrial Development: Water Resources in the 	Urban Context" (Paperprepared for ute Asia/Near East Bureau, AID, May 1989). 
72. 	 Calculated from data in C. Bartone, "Environmental Issues in Urban
Management" (Draft, Washington, D.C., 
 World Bank, May 1989). 

73. 	 Ibid, 5. 

74. 	 C. Lurie and D. Laredo (note 71), 51. 

75. 	 C. Bartone (note 72), 6. 

76. 	 Orangi Pilot Project and Patan City project were taken from, T. Harpham, et 
al., In the Shadow of the City - Community Health and the Urban Poor. 

77. 	 C. Bartone (note 72), 13. 

78. 	 Material for this section was taken principally from P.Carpenter and A.Marcil, "Hazardous Chemicals and Wastes: A Natural Resources Issue Paper"(Paper prepared for the Asia/Near East Bureau, AID, January 1990). 

79. 	 Ibid, 30-33. 

155 



80. 	 Banghuntien, Thailand example provided fo Marcil by Mr. Boonyong 
Lohwongwatana, April 1989; and Piyanan Soporkanaporn, Environmental 
Officer, Office of the National Environmental Board, Personal 
Communication, November 1989. 

81. 	 R. Carpenter and A. Marcil (note 78), 31-38. 

82. 	 Ibid, 125. 

83. 	 Ibid, 87. 

84. 	 Ibid, 92. 

85. 	 Dr. nihamy Elias, Chairman, Indonesian Chamber of Commerce bd Industry 
and Dr. Michael Bordt, Advisor, Environmental Statistics, Statistics Canada. 
Personal Communication, August 1989. 

156 

\A\ 



CHAPTER V 

PRINCIPLES AND CRITERIA FOR SHAPING AN
ENVIRONMENTAL AND NATURAL RESOURCES
MANAGEMENT STRATEGY FOR ANE COUNTRIES 



PRINCIPLES AND CRITERIA FOR SHAPING ANENVIRONMENTAL AND NATURAL RESOURCES MANAGEMENT 
STRATEGY FOR ANE COUNTRIES 

Previous chapters have laid out an analytical framework and a wide rangeof complex issues and opportunities for addressing the environmental and naturalresources management challenge in the ANE region. AID cannot possibly addressall of 	these issues in every ANE country, but there is much they can do.choosing carefully, AID can 	 Byhelp to sustain economic growth in the region bysupporting activities that will protect tropical forests and biological diversity;manage land, water, and living resources will
for agricultural sustainability; and willimprove energy management and urban environmental quality. To successfullypursue such initiatives, AID will need: 

(a) 	 To strengthen ANE institutions capable of analyzing, developing, andreforming 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 

First. 	sustainableeconomic development is based 	on the wisemana ementeicient use of naturalresourcesas wellas theof basic environmental systems. 	 resrvation and restorationLikewise,preservation of the environment ionly feasible when accomaniedby economicgxrowth and rising standardsof
livin . 

Wise management of the natural resource 
great opportunities for economic growth. 

base in the ANE region presents
If that 	growth is to be sustainable, itmust be based on the maintenance of the 	resource base and not principally on itsconsumption. Experience has shown, however, that the resource base is vulnerableto mismanagement. The resulting degradation of resources and environmentalsystems has important negative impacts on prospects for continued economic

growth. 
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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. 

Second. reconciliation of economic growth and its environmental 
underpinnings require the merging of environmental management and economics 
in decision making. 

For this merger to occur, a full accounting of environmental costs and 
benefits must be factored into economic measurements, including national income 
accounts. Management stategies 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. 

Third. environmental and natural resources strateges require action at 
local, national. and international levels. 

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 pricig 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. 
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Fourth. the full range of human and institutional resources must bemobilized to work on env'ronmental issues. This includes the private businesssector. NGOs. local communities, and internmational organizations well asas 
national governments. 

For nations to take advantage of the full range of resources that can bemobilized to tace environmental challenges, governments may have to transformtheir relationships to their economies and societies. This may mean movingtoward a freer market to mobilize the private business sector, allowing morepolitical space for participation and cooperation with NGOs, facilitating full
pariicipation and equity for women, and opening up to more substantive
 
international cooperation. 

Fifth. to achieve sustainable growth. development assistance must rlaceenvironmental concerns in the mai mtream of ecoomic development, 

To help ensure that economic gains can be sustained, environmentalobjectives 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 andincreasing the amount of development assistance that goes into conservationprojects 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 sectors.
 

B. CRITERIA FOR CHOOSING ACTIVITIES IN THE ANE REGION 

With so many possibilities for addressing natural resource issues, it makessense to have a set of criteria for making choices to ensure that AID's relativelyscarce resources are used effectively. This process of strategic evaluation can beutilized both by Mission personnel designing projects, programs, and countrydevelopment strategies and by ANE/Washington personnel evaluating those plans. 

The criteria presented here fall into three broad categories. First, there arethose factors relating directly to the economies and natural bases ofresourceparticular AN] contries or subregions. The resource endowments andenvironmental situations of the ANE countries vary widely, as do their levels ofeconomic growth. Careful examination of these factors in a particular country canestablish 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: 

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

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, 
food and other agricultural production, forestry, fisheries, and other marine 
resources. 

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

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 previous 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. 

htdonesia's plywood industry (the largest in the region) is dependent on a 
stable and sustainable supply of raw materials. Tourism is dependent on 
environmental services 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) Which resources and environmental systems are most critically and 
rsibly th lened in a national or global context? 

This criterion focuses on threatened resources and systems and the humanand economic consequences of those threats. This analysis should include theextent and effects of urbanization, industrialization, pollution, and the like, andindicate those ecosystems and areas where urgent action is required to preventirreversible damage. The watersheds of the Near East countries are a goodexample of resources that might receive a high priority in this analysis. 
This criterion is in part intended to balance criteria #1 and #2. The forestsof Palawan in the Philippines, for example, are unlikely to be a major factor in thecountry's economic growth, but they represent its last existing undisturbedrainforests. Similarly, Bangladesh is a forest-poor country, but its remaining forestsand fuelwood cycle is critically threatened. 

(4) 	 What are the most serious environmental threats to human health andother factors that help determine worker production and the Qualityof life? 

Clean air and water are basic necessities because they are essential forpublic health and social welfare. To what extent are the patterns of development,particularly in urban areas, straining the natural and managed systems that supplythese amenities? 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 indirectbut are nevertheless crucial to sustainable development. Will pursuit of rapidgrowth lead 	to such deterioration in environmental quality that workers will beforced 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) How 	strongis host-countrypolicy commitment and awareness? 

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

(6) 	 What is the extent of in-cointry institutional capacities to manage 
resources and what interventions are most strategic in strengthening 
that capacity 

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. 

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

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: 

(8) 	 How does the proposed initiative fit with Bureau and Mission priorities 
and rgams? 

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 AD-country 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 personneland staff training, to pi2n and implement country and regional programs, and todevelop management information systems and other data required to monitor andguide strategy implementation, while reducing the burden of paperwork. 

(9) Wat is the A. comparative advantage for.addressina the issue? 
The purpose of this criterion is to assess the "fit" between the needs of theproposed strategy, project, or activity, and the resources available in U.S. society inareas such as technology, expertise in government, universities, private sector,NGOs, relevant U.S. experience with similar problems, etc. Can land grantuniversities, for example, be called upon to develop training programs for naturalresource managers and economists that will complement current AID programs inagronomy, soil science, and animal husbandry? 

(10) ace help to implement or le otherdonorsupport? 

The point here is to relate the proposed AID strategy, program, or projectwithin the constellation of donor activities, taking AID's special strengths andcharacteristics into account. AID is well-placed, for example, to leverage otherdonors and lenders through its granting authority, its extensive in-country presenceand contacts, and its ability to catalyze joint donor action. Can AID adapt itsCDSS process to help other donors focus and coordinate activities on the mostcritical 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 
Economic Policy Reform 

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 

a. Strengthening the Environmental Mandate 
b. Promoting Coordination Among Sectors 
c. Strengthening Provincial Authority and Effectiveness 
d. Improving Information for Natural Resources Management 

Opportunity 4 Clarifying Ownership and Control of Land 

a. Policy Research and Analysis 
b. Reformning-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: Sustainable and Equitable Management of Tropical Forests 

a. Policy Reform in the Forestry Sector 
b. Forest Tenures and Community Access 
c. Research, Assessment, and Monitoring
d. Managing Forests for Multiple Products and Services 
e. Developing Timber Plantations for Diversity and Sustainability
f. Promoting Social Forestry Strategies and Technologies 
g. Retraining Foresters in the Ministry and the Field 

Opportunity 9: Managing Coaetal Resources 

a. Profiling Coastal Issues 
b. Developing Legal and Institutional Frameworks 
c. Implementing Coastal Zone Management Programs
d. Training Coastal Managers 



Opportunity 10: Conserving Biological Diversity 

a. Rapid Assessments and Basic Research 
b. Increasing the Econorr-ic Value of Biological Resources 
c. Strengthening Management of Parks and Protected Areas 
d. Conserving Genetic Diversity for Agriculture and Forestry 

Opportunity 11: Developing Policies and Programs for Sustainable Agriculture 

a. Policy Review and Reform 
b. Research for Agricultural Sustainabity 
c. Models of Sustainability: Field Testing
d. Scaling Up: Extension for Sustainability 

Opportunity 12: Restoring the Productivity of Degaded Agricultural Lands 

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

Opportunity 13: Making Greater Use of Integrated Pest and Soil Fertility 
M-nagemen 

a. Policies to Support Integrated Pest and Soil Fertility Management
b. Regulation of Agrochemicals 
c. Training Farmers 
d. 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 

c. Training, Research, and Information Needs 
d. The 	International Dimension 



Opportunity 13: Improving Rural People's Access to Clean Water 

a. Supporting Community Control 
b. Strengthening the Role of Women 
c. Covering Costs 

Opportunity 16: Incorporating Environmental Considerations in All Major
 
Energy Decisios
 

a. Clarifying the Implications of Difrerent Energy Choices 
b. Supporting Policy Reforms 
c. 	 Developing Institutional Capacities for Energy Planning and for Assessing 

Environmental Impacts of Energy Decisions 

Opportunity 17: Conse-ving Energy through Greater Efficiency in Fodiuctign 

a. Information and Awareness 
b. Policy Development and Regulatory Reform 
c. Training and Institution-Building 
d. Technical Support and Technology 'Iransfer 
e. Financial Assistance and Investment Promotion 
f. 	 Target Sectors 

Power 
Industry 
Buildings

Transport
 

Opportunity 18: Increasing Production and Use of Cleaner 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 
Environmental Services 

a. Pollution Control Policies and Regulations 
b. Strengthening Municipal Governments 
c. Making Use of Market Forces and Incentives 
d. Expanding Public Awareness of Sanitation Problems 
e. Selecting Appropriate Technologies 



Opportunity 20: Controlling Toxic Chemicals and Hazardous Wastes 

a. Lnproving Invertories 
b. Adopting Policy Goals and Strategies 
c. Enacting or Strengthening Regulations and Enforcement
d. Increasing Education, Training, and Technical Assistance Programs 



APPENDIX 2 

STATISTICAL TABLES AND INDICATORS FOR ANE COUNTRIES 

Table 1. Gross National Product and Gross Domestic Product 
2. GDP Growth Rates: Labor Force by Sector; Prices 
3. Trade and Foreign Exchange; Official Development Assistance 
4. Debt (Public and Private) 
5. Commodity Price Indexes 
6. Population
7. Population Growth; Labor Force 
8. Age of Population 
9. Rural and Urban Populations

10. Vital Statistics; Nutrition 
11. Disease Immunization; Water Utilities 
12. Literacy and Education 
13. Land Distribution 
14. Agriculture 
15. Agricultura. Inputs 
16. Agricultural Holdings 
17. Soil Erosion 
18. Forest Sizes and Types 
19. Forest Production 
20. Protected Areas 
21. Energy Production and Consumption I 
22. Energy Production and Consumption II 
23. Energy Supply Potential 
24. Energy from Traditional Fuels (All Sources)
25. Commercial Energy Consumptdon and Production 
26. Electricity Capacity and Production 
27. Transportation Sector Consumption
28. Water Resources 
29. River Quality
30. Floods and Cyclones, 1960-81 
31. Coastline Activity 
32. Tropical Coastal Resources 
33. Air Pollution I 
34. Air Pollution II 
35. ANE Bureau: U.S. Assistance 
36. Environment and Natural Resource Projects

Technical Notes 
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TABLE and GROSS DOMESTIC PRODUCT 

1 
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Tosga .. $740 
Tuvalu 0 4 .. .. * 40 

$ 725 S.. 0.0 0.1 14.9 
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TRADE AND OFFICIAL 
TABLE FOREIGN EXCHANGE DEVELOPMENT ASSISTANCE 

3 
Mcrcbdfi tradc Cww aecos TOMuS TOTAL Per TOTAL 

(Minlions £ US) balsece of tralde (Millions capita As S PERCEN'T 
Eqxxu Is (esillio S US) (190-ZOO) IUS) (S US) GNP Grad LAn 

1916 196 I970 196 1970 1916 1916 1916 196 [ 1916 1916 

(arithmic mea) [ meAn 112 39 32 J.1 61% 39% 
- - Pp 124 104 

AWE BUREAU 59193 71520 -2357 -16943 pop 135 113 11310 8 2.3 39% 61% 

-P - pp926 - 21 -
ANE NEAR EAST 12110 22076 -379 -8374 pop 101 34 3057 33 3.9 59% 39% 

Egyt 4,617 a 9,517 a -148. -6373 99 76 1667 34 4.1 74% 26% 
Jordon 733 2,432 -20 -42 137 97 537 143 12.0 90% 10%
Moracco 2,454 3,803 -124 -210 129 33691 15 2.4 30% 70% 
Oman 2.527 2,401 .. -966 14 37 84 65 1.3 - -
Tumiia 1.759 2.890 -53 -657 64 81 200 27 2.3 41% 59% 
Yean 20 1,033 -34 a -126 130 99 234 29 4.7 62% 31% 

- - - - pp 153 128 
ANE SOUTH ASIA 17362 26754 -1211 -5459 pop 154 128 5338 5 2.3 31% 69% 

Bhqnladesh 980 2,701 -114 a -338 136 109 1456 14 9.5 53% 47% 
India 11,741 a 16,269 a -386 a -3604 159 135 2059 3 0.9 25% 75% 
Nepal 142 459 & a -112 146 97 301 is 11.7 63% 37% 
Pakitan 3,354 5.377 -667 -713 117 103 952 10 2.9 43% 37% 
Sri Laka ,2135 1,948 -59 -417 132 97 571 35 8.9 33% 62% 

- - 993 76p76 
AKE SOUTHEAST ASIA 2$633 2W560 -671 -2969 pop 37 74 2579 8 1.9 59% 41% 

Buma 299 617 -63 -210 121 63 416 31 5.1 34% 66% 
Indonesia 14.324 13,371 -310 -4004 32 64 711 4 1.0 69% 31% 
MOOilippine 4,771 5,394 .41 996 176 301 956 17 3.2 52% 43% 

Thailand 6,7;4 9,178 -250 249 141 83 496 9 1.2 51% 49% 

ANE OCEANIA 1033 1130 -89 -141 336 7.4 83% 6% 

PiJi 246 361 79 35 43 .9% 2% 
Papua New 0nie 1,033 1,130 -09 a -141 124 90 264 77 10.9 93% 7% 
Sotomolm lads 65 59 30 20.0 

cook Iands 4.2 24.36 b 9 b 42 
Kiribati 1.4 11.7 83% 13% 
Niue 0.3 1.5 b 
Tona 5 41 c 6 c I 
Tuvldu I 2.8 b 4 b 100 
Vagoto 14.3 58 37% 13% 
Wcane Samoa 10.5 43 

Source: [IBD Siorca: 3RD Sigr.t: 3RD Some: WDR U Table 22 Somart:OECD 
W'DR 3Table I1 IWDR U Table 15 World lables Oceania frm Oogrspkical 
Cie. Oceania (ec. PNO) 1917 World Pact Book 198 Distritaion 
from World Fact Book1918 (Bnglades b 213 195 of Finacial Plows 

Noe: a -3RD catimate is 1972) 191 
b M13;__3915 



- -

DEBT (PUBLIC AND PRIVATE) 
TABLE 

4 LONG-TERM DEBT SHORT- TOTAiL 
(alum SUS) TERM EXTERNAL 

TOTAL TOTA4 Seivcc DEBT DEBT
PWu&ad Prvatso - I ' As% u S of- (aiis (mfflious

PaclY gwimad guarateed Use of DP creditJ Tcm of ONP Paymena ON? Exos S Us) $US) 

1970 196 1916 1970 196 119961 196 1916 196 1986 

(anritlcAic mean) 52 6 29 
(OPwtd) -- - 37 -


ANE BUREAU (Pop wtd) 13037.8 173133.7 13343 449 9669 136919 31 3137 3 27 
 27453 223062.2 

66- -
71 1464 *6 '21 9262 60781

ANENEAR EAST 3039 50031 '1197 90 1318 51228 

Egypt 1.713 22.738 947 49 31 23,735 59 766 5 24 4,790 23,5S6
Jordan 119 3,079 0 0 70 3,079 69 19c 12 29 935 4,134
Morocco 712 14,610 74 28 1,026 14,610 . 2,139 16,799
Oman 0 2,501 0 0 0 2,501 31 172 6 11 496 2,997
T•rumis 541 5,001 250 13 183 5,251 62 304 10 31 553 5,987

Yco 4 2.052 0 0 8 2,052 41 42 2 60 249 2,308 

- - 21 - --
AKE SOUTH ASIA 11402 55118 2724 134 6072 57342 22 195 2 19 3521 67412 

Bagqladh 0 7.232 0 0 461 7,22. 48 103 2 25 125 7,161
8ia 31,913 10 34,511 151,018 2,591 4,274 1359 2 25 2,303 41,08

Nopl 3 711 0 0 1 711 28 13 1 9 21 747
Paki,. 3,064 11,764 30 45 1,036 11,794 36 353 3 27 790 13,620

Sril 317 3,44 96 79 26 3,544 55 121 5 is 239 4,119
 

- -- - 50- --
ANE SOUTHEAST ASIA 349 66416 3730 225 2259 75145 51 4574 6 20 1452 91987 

Bumm 106 3.664 0 17 47 3,664 45 a3 3 55 55 3,766
ladosia 2,443 31,901 3,323 139 51 35,729 50 2363 7 33 6,309 42,090
Philippims 625 19,828 1,794 69 1,173 21,622 72 1092 6 21 5,378 28,172
Thailand 324 11,023 3,103 0 9al 14,130 35 1031 8 25 2,3 17,959 

71 - ­ - -
ANE OCEANIA 49 1574 1197 0 20 2705 30 140 16 20 2352 

Fii 10 w93 102 0 5 395 31 20 415 
Papa New Ouiua 36 1147 1093 0 0 2242 93 140 18 36 62 2304 
Sokmo AS& 0 65 0 4 65 45 3 

cook nd 
Kinlati 
Niue 

Tvrvlu
 

Vmtu 
Weaiuamom 3 66 0 9 5. 
 66 

Surce: IBRD WDR IS Table 18 

Note: halicized figrts Note: , does Note: 0- Morocco 
(Morocco, Fiji, Solowa 
fi'on BRD World Table 

landa 
1937. 

Wetm Smos) so include Morco. tal doea to 
include privatedbt 



COMMODITY PRICE INDEXES 
TABLE 

Individual Commodity Price Indexes 
(in comant 193 $US per mi except as otherwise mazked) 

_i_____ 17 1977 1 6 197 T7 1Im 12 
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Linseed Oil 516.0 659.9 523.3 369.5 Irto Ore 32.0 30.9 26.1 19.4 
Palm Kernels 290.3 466.1 267.4 123.2 Manganese Ore (1rgMa) 1.59 2.11 1.66 1.22 
Palm Oil 543.3 757.1 449.1 226.6 Nickel 7,700 7,433 4,U1 3,422 
Swiben 350 400 247 183 Stol 449.3 460.9 539.5 354.8 
Soybean Oil 675 23 451 302 Plspba Rock 23.3 43.6 42.3 30.2 
Soybean Ma 323 329 220 163 Dismmooium Pboqibate (DAP) 2Z7.5 190.0 134.5 136 
Fish Meal 59 649 356 283 Potassium Chloride 83.3 72.9 82.3 60.7 
coom (kg) 1.91 2.22 1.61 0.93 Triple Supeirpoqspate (TSP) 170 139 139 107 

Urea 148.3 12.0 160.2 94.4 

Soure: WRR 38-39 TAbe 14.3
 
Commodity Group Price Indexes 
 Oriia Data from M Worid Bit& 

(indcx mmbers based an coustam prices with 1979-81 - 100) 	 X - M available.
 
a 
 ata refr to iamury tdrqlh July 1986.

1972 1977 19J 14 

3 Noenfuel C;nmoditie 94 123 82 62 
Toal Agriculture 92 134 31 59 
Total Food 93 143 81 57 
Devereso 0 85 58 
Cereals 97 96 79 4 
Fstemd Oils 104 124 76 32 
Other Foods 103 71 79 63 
Nod Agrictui ls 91 102 22 66 
Timber 53 74 8a 99 
Metls and Minerals 106 103 83 64 



POPULATION
 
TABLE 

6 

Average Amual Averse Am 
Pcrce Perceat TOTAL POPULATION Population Cange lacremet to the 
of ANE of Sub- (millk=) (pewrr) Populatio (1000) 

M1986 1916 1960 1919 200 2D25 1965-70 195-90 2D05-10 1965-70 1975-30 1915-90 

(ahtrietcmean) 2.3 2.1 1.5 

AKEBUREAU (Pop wtd) 100% 786 1,506 1,321 2,434 2.4 1.9 1.3 22,549 26,691 27,737 

ANE NEAR EAST 6% 48.0 96.4 122.2 181.2 2.4 2.4 1.7 1332 1366 2236 

" 3% 53% 25.9 51.4 63.9 90.4 2.4 2.3 1.6 733 1,046 1,125 
Jordan 0% 4% 1.7 4.1 6.4 13.6 3.2 4.0 3.4 67 65 155 
Morocco 2% 25% 11.6 24.1 29.5 40.1 2.8 2.3 1.3 397 415 535 
Oman 0% 1 0.5 1.4 2.0 3.5 2.7 3.2 2.5 17 44 43 
Tunisia 1% a3% 4.2 7.7 9.4 12.9 2.0 2.2 1.3 99 156 163 
Yemen 1% a3% 4.0 7.7 10.9 2D.1 1.3 2.9 2.9 69 140 215 

A14E SOUTH ASIA 71% 563.3 1070.8 1291.5 1716.6 2.4 1.9 1.3 1301 1817 19479 

Bangladesh 7% 10% 51.6 112.3 145.8 219.4 2.7 2.6 1.9 1,659 2,328 2,819 
India 54% 76% 442.3 13.4 964.1 1221.8 2.3 1.7 1.1 11,951 13,631 13,645 
Nepal 1% 2% 9.4 18.1 23.0 33.9 2.1 2.3 1.7 229 333 397 
Pakitan 7% 10% 50.1 109.7 141.0 210.0 2.8 2.2 1.3 1,699 2,232 2,369 
Sri IaI 1% 2% 9.9 17.2 19.6 24.4 2.3 1.5 1.1 270 243 249 

ANE SOUTHEAST ASIA 22% 172.7 333.1 399.4 527.4 2.5 1.8 1.2 5271 5311 5913 

3uma3% 12% 21.7 40.1 48.5 66.0 2.3 1.9 1.3 537 654 738 
doneaia 12% 4% 96.2 178.3 211.4 272.7 2.3 1.7 1.1 2,648 3,058 3,02D 

Phil~ipimne 4% 18% 27.9 59.7 74.1 102.8 2.9 2.3 1.5 1,010 1,150 1,295 
Thailand 4% 16% 26.9 54.3 65.5 35.9 3.0 1.6 1.2 1,026 1,026 860 

ANE OCEANIA 0% 2.4 5.4 6.2 9.2 2.2 2.2 1.6 33 120 359 

Fiji 0% 14% 0.4 0.74 0.8 1.0 2.3 1.6 0.7 11 11 31 
Papua New Ouiaca 0% 71% 1.9 3.16 4.9 7.5 2.4 2.4 1.8 55 75 59 
Solrmollsada 0% 6% 0.1 0.32 0.4 0.8 2.8 4.0 2.4 22 31 59 

Cook Islads 0% 0% 0.02 1.6 0.0 0.0 
Ki ibati 0% 1% 0.07 2.2 1.2 0.8 
Niue 0% 0% 0.00 0.0 0.0 0.0 
Toag
Tuvalu 

0% 
0% 

2% 
0% 

0.10 
0.01 

2.4 
0.3 

1.9 
1.2 

1.3 
0.7 

Vina.w 0% 3% 0.15 2.3 2.9 2.2 
W-*tcm Samoa 0% 3% 0.18 2.2 0.8 0.4 

Source: WRI WRR 55-89 Table 15. Source: Prospects of Sowua: WRI WRI 35-39 
ex. 7 maller island gru.s: Wodd Urtanization as Tabk 15.1 
World Fact Book 19M Assessed ia 191 



POPULATION GROWTH LABOR FORCE
 
TABLE 

7 Crude Crude 
Binh Rate Death Rau GROWTH SECTOR EMPLOYMENT 

Hypohe ca Assued (births per (deaths per Total Average -- Igrowth eaeage of labor force in 
&e of 

02tionaiy 
Year of 

Reaching Net 
thoma 
populstion) 

thousand 

populatio) 
Ftility 

Rate 
of labor force 

(percd) 
. 

IAgricultur ladety Services 
pouso Routon
(_M______) R(is of 1 

--- -----------­
6-70 35-90 65-7055-90 65-70W5-90 1965-O0 90-5 W 1965 1910 1965 190 1965 10 

(arithmetic mean) 320 42.9 34.3 17.2 10.6 6.3 4.7 2.2 2.8 2.5 67 57 13 16 21 27 

AHEBUREAU(Popwd) 3505 41.3 30.5 17.7 11.2 6.0 4.0 2.0 2.3 2.1 71 65 12 13 17 22 

AKEINEAREAST 266 44.4 34.5 18.5 10.1 6.8 4.6 2.3 2.9 2.9 57 43 17 23 26 34 

-4pt 132 020 41.8 32.1 11.3 9.1 6.6 4.3 2.2 2.6 2.7 55 46 15 20 30 34 
Jordan 13 2020 41.0 46.4 16.3 6.6 7.2 7.3 1.7 4.4 4.2 37 10 26 26 37 64 
Morocco 59 2030 48.2 32.5 17.4 9.5 7.1 4.3 2.9 3.3 3.1 61 46 15 25 24 29 
Oman 5 2030 50.0 44.3 22.7 12.5 7.2 6.9 3.8 5.2 2.7 62 50 15 22 23 28 
Tunii,ia 18 2015 41.8 30.4 15.5 8.7 6.8 4.1 2.8 3.1 2.8 49 35 21 36 29 29 
Yemen 39 2D40 48.5 47.4 26.6 16.4 7.0 6.8 0.7 2.6 3.4 79 69 7 9 14 22 

ANE SOUTH ASIA 2556 41.7 30.9 15.1 11.7 6.0 4.1 13 2.2 2.0 73 69 10 10 16 21 

Banglademh 342 2030 47.3 41.7 21.0 15.6 6.9 5.5 1.9 2.8 3.0 34 75 5 6 11 19 
India 1,698 2010 40.2 28.1 17.5 10.9 5.7 3.7 1.7 2.0 1.5 73 70 12 13 1 17 
Nepal 
Paltitan 

63 
423 

2035 

2035 
45.5 

47.5 
39.4 

40.4 
23.5 

20.2 
16.7 
13.5 

6.2 
7.2 

5.8 
5.3 

1.6 
2.6 

2.3 
3.2 

2.3 
2.8 

94 

60 
93 
55 

2 

18 
1 

16 
4 

22 
7 

30 
Sri Lana3 30 2005 31.5 24.2 8.3 6.1 4.7 2.9 2.2 1.6 1.6 56 53 14 14 30 33 

ANESOUTHEAST ASIA 673 41.6 21.2 16.1 9.5 5.8 3.5 2.3 2.4 2.1 69 55 11 12 21 25 

Burma 
ndonesia 

102 

335 
2020 
200D5 

39.1 
42.6 

2.. 
21.6 

16.2 
19.3 

9.9 
11.3 

5.7 
5.6 

3.7 
3.5 

2.2 

2.1 
1.9 
2.4 

1.1 
2.2 

64 

71 
53 
57 

14 

9 
19 
13 

23 
21 

25 

30 
Philippines 137 2015 40.2 30.& 10.7 7.6 6.0 3.9 2.5 2.5 2.4 53 52 16 16 26 33 
Thailand 99 300 41.3 23.5 11.4 7.4 6.1 2.7 2.8 2.5 1.7 52 71 5 10 13 19 

AKE OCEANIA 34.7 29.4 14.7 9.3 5.0 4.2 1.9 2.2 2.0 57 76 6 10 7 14 

Fijli 32.0 27.3 7.6 5.0 4.6 3.2 
PaptaNewOinvi 10 3025 42.4 35.9 19.1 12.1 6.2 5.3 1.9 2.2 2.0 7 76 6 10 7 14 
Solomn la-d x X X X X X 

Cook Wesla 

Kinbati 

Niue 
TOqa 

Tuvalu 

Wetern Samoa 

Soerc: MRD WDR U So c.: WRI WRR 15-39 Table 15.2 Source: MRD WDR 8 Table 31 
Table 27 Original anc: United Nations 

Pqulation Division 



AGE OF POPULATION
 
TABLE 

8 
ftocaige of the population Percar ofo the Populat,.

la Specific Ag Oroups 15-24 Yeuus oAge 

1960 1990 2020 

F__ 0-14 I-A4 65 0-14 15-64 6S+ 0-14 15-4 65. 19 170 1975 19 0 19 0 00 2)10 2022 

(tri et.ic 43 54 3 40 57 4 28 66 6zime) 

ANEBURFEAU (Pop wtd) 41 55 4 37 59 4 24 68 7 18.1 13.2 19.2 19.7 20.2 19.5 18.2 16., 

ANE NEAREAST 43 54 3 40 56 4 27 67 6 18.0 13.5 19.9 19.9 19.7 20.2 19.1 17.3 

Egyp . 43 54 3 39 57 4 26 67 7 17.3 19.6 21.1 20.1 18.6 20.5 1.9 17.1
iam * 44 52 4 4 49 3 39 58 3 19.9 19.0 18.0 19.4 20.6 13.5 20.7 22.1

Moroco 45 5 3 33 58 4 24 70 6 19.2 16.7 19.2 20.3 21.7 20.1 19.0 15.7
Ouni !!i: 43 34 3 45 52 3 35 61 5 19.2 19.0 18.8 18.0 16.9 19.9 2.4 2.7
Tuaii 43 52 4 17 58 4 24 70 6 16.3 17.6 19.9 20.5 21.0 20.0 18.6 16.0
Yemen 42 54 3 47 5) 3 33 59 3 18.9 17.4 14.3 17.3 19.7 19.8 20.1 21.6 

ANE SOUTH ASIA 40 
180 9.

56 4 37 59 4 24 63 7 13.0 13.080 33.98. 19.5 20.02. 19.5 18.3 16.3 

BDgladcal 41 55 4 45 53 3 31 66 4 17.6 17.0 18.4 19.5 20.4 21.2 20.8 19.5India 40 57 3 35 61 5 23 69 8 18.2 13.1 13.8 19.4 20.0 19.1 17.6 15.7
Nepal 38 51 4 42 55 3 31 65 4 19.9 17.6 17.5 18.3 20.0 20.2 20.2 19.1
Pakiman 44 52 4 43 54 3 30 66 4 17.0 10.4 2.2 20.5 20.1 20.6 20.7 18.9Sri Imn1 . 42 54 4 34 61 5 22 6 10 18.1 11.1 20.0 21.0 18.5 19.4 16.8 14.6 

ANESOUTH1X-AT ASIA 42 54 3 36 60 4 24 69 7 13.5 1." 19.7 20.1 21.0 19.4 17.9 16.5 

Buma 41 56 3 35 60 4 25 63 7 16.9 19.0 19.3 19.8 20.6 13.9 13.3 16.8lndesM 40 57 3 36 61 4 24 69 7 19.3 17.7 19.1 19.7 21.0 19.5 17.9 16.3
Philippin s 47 50 4 39 58 4 26 68 6 17.3 20.1 21.5 20.5 20.3 20.2 19.1 17.0
Thailand 46 51 3 33 64 4 24 69 8 17.6 2.0 20.3 21.2 22.0 18.4 16.3 16.5 

ANE O 36 47 2 34 49 3 29 65 6 16.1 16.0 16.5 16.4 17.2 16.8 16.3 135.8 
Fiji 43 50 3 37 59 4 23 63 9 19.0 21.0 22.6 22.6 17.3 19.9 17.5 15.0Papus Nw Ouirea 41 57 3 40 57 3 30 65 5 13.8 18.3 18.1 18.7 20.6 19.6 19.5 19.2

Soamaoasln d 
 X X X x X X X X X 

cok Islands 
Kiuista 
Nine 
Tongs 

TVAMlU 

Western Samm 

Sourcz: WiR 33-39 Table 15.2 Source: Warid Population Prospects
Orisinal source: United Natimm Population Divimian As Assessed in 1914 



II 	 RURAL AND URBAN POPULATIONS 
TABLE 

9 
Populatio Avera Annual Cbmg in Population U,,mn PopulationDensity 	 Percentage of(erc) as S of ToUl Populatia

j 
wban populaiio 

in In citiesPrnona Urban Itura azred city of(300oo 

ANECARES 
2 37 1 3 . 3 2.1 . 3 1 .2 13 2, 2 4 29 35 4 2 53 1 6 

ANED URAU(o p wt i 
500e 

3 3 4. 1 	 - ­

7 28 4 

a re mcaw 1216 43.6 4.0 3.9 1.9 I.5 1.2 15 38 42 43 34 62 67 2 33 3 11-----2----1-------------------------------

Eg516 2.4 3.1 3.3 2.3 2.4 1.4 44Jordan 	 43 45 49 55 62 68 3424 4.9 4.0 5.1 1.5 	 39 53 30.1 1.8 43 51 6Ws 68 74 7332 31 37 0 37Morocco 340 4.4 4.0 3.9 2.0 1.1Oman 	 0.9 29 33 41 4935656S67 6.4 8.7 6.8 2.3 	 16 26 16 s04.7 2.3 4 5Tuniuia 	 7 11 1 21 1,497 4.0 4.3 3.6 0.7 0.7 	 .
0.2 36 5244 61Yemen 	 68 75 7"7 40394 9.3 9.0 7.3 1.0 	 30 40 301.5 1.7 3 831 23 33 41 49 .. 25 0 0 

ANESOUTH ASIA 3169 3.7 4.0 3.3 2.1 1.3 1.2 17 19 22 26 32 40 31 11 11 25 40 
BaftIadesh 339 6.7 5.3 3.4 2.4 2.S 2.2 3India 	 1 10 14 1I 25 36 20 30 202736 3.3 3.1 3.6 	 312.0 1.6 1.0Nepal 	 1 20 232 3442 4 7 6 26132D 4.3 7.1 6.7 2.0 2.1 	 39

1.9 3 6Pakistan 	 4 10 10 14 23 411424 3.9 4.1 3.7 2.4 2.4 	
27 0 01.6 22 25 28Sri Lanka 	 32 38 435 7 202659 4.2 1.3 1.7 1.8 	
21 33 511.3 1.4 18 22 22 21 24 31 43 28 16 0 16 

ANESOUTHEiAST ASIA 1136 3.3 4.3 3.9 2.2 1.7 1.0 It 20 24 30 37 43 56 29 32 37 47 
urma 610 4.0 2.0 2.3 1.8 2.0 1.7 19 23 25Indnmsi 	 24 41 49 60 23 23 23 2391 3.9 4.9 4.3 2.0 1.4 0.8 15 17 22ph'iippine 	 29 3644 56 20 23 34 50200 S.7 3.5 3.6 2.3 2.0 1.3 30Thailand 	 33 7 42 493666 27 30 271071 3.7 5.0 4.3 2.9 1.8 0.9 13 13 17 23 23 30 42 63 69 65 69 

AKE OCEANIA 
 124 11.9 4.2 4.3 1.5 2.2 	 1.3 8 141721263240 23 0 0
 
Fiji 
 404 3.6 2.8 2.9 1.6 1.1 0.6 30 35Papua.New Omc, 	 39 44 51 58 64361 1.1 4.5 4.3 1.4 2.5 2.0 103 1 1 20 27 3SOIC1001a1ah 	 .. 2 0 0. 115 3.2 3.4 5.7 2.3 3.0 3.1 9 99 1 14 19 26 

Co sland, 1.4 1.3 2.4 1.7 0.9 0.4 31 30 33Kiuibati 	 30 40 48 56*0 M0 6.7 5.0 3.5 0.1 -0.3 -0.8 16 26 33 49 57Niue 	 64 69-0.3 0.2 1.6 0.2 0.0 -0.3 22 21 21 23 30 38 46To~a 5.2 4.3 4.1 1.3 0.6 0.6 13 24 32 40 48 36Tuva u 	 62 x 
 x x x x x x x x x x
Vamua 	 x x*90 7.7 7.4 6.8 2.4 2.1 2.1 8 21Wcs ern Samoa 	 14 30 39 47 550 550 3.2 1.4 2.3 2.0 0.3 0.4 19 20 21 24 30 37 45 

- W11 Souroe: W RW3-98~Table 16.2mn 08-19 	 Source: MRD WDR38axe. 2000, 2010, 2020 Table 32$.I and all 7 amaller island zieqi from: 
Estimatea and Prjectios of Urban, id

WDAN 1.A 
.__ i_" _ _ s 	 and City Populations 1930-2025:


T192 Awca t
 

(,
 



VITAL STATISTICS NUTRITION 
TABLE 

10 WATCHU.D MATERNAL 

Life j MORTALITY MORTALITY MORTAITY 
Expectancy (.m es (6eth 0f (death. fro M;in-u Daily Calouic Suply 

at Birth per lo0 dildon <5 per prgnmcy per Daily as Percmme 
(years) live bilhs) per 1000 live blrths) 200,000 live birthas) Cal . of Rquiremw­

• 196-70 19M-W0 1963-70 191s-9 1965-70 1915- l9o-64 1964-66 1974-76 IM3-95 

ANE BUREAU (Pop d) 48.0 57.3 135 91 222 138 22. 57 90 101 

ANE NEAR EAST 49.4 60.3 153 54 258 124 2433 93 103 119 

E-YPt 49.7 60.6 170 15 230 124 30 2,510 97 107 130 
Jordan 51.7 66.0 102 44 150 57 X 2,460 93 96 a 121 
Moocco 50.4 60.1 133 82 220 111 327 2,420 92 106 111 
Oman 43.8 55.4 156 100 325 157 X X X X X 
Tmima **. 52.1 63.1 138 71 210 99 X 2,390 1209 115 
Yemen 40.9 50.9 156 120 325 196 X 2,420 0 54 93 

A SOUTH ASIA 47.4 56.5 143 102 236 153 520 2220 S 37 96 

RAMqAs h: 43.3 49.6 140 119 228 188 600 2,210 91 83 54 
India 48.0 57.9 145 99 239 148 500 2,210 19 57 
Nepal 
Pmkihan 

40.6 
45.5 

47.9 
52.1 

164 
245 

128 
0, 

260 
239 

196 
165 

850 
600 

2,200 
2,310 

37 
76 

56 
91 

93 
95 

Sr IAnk 64.2 70.0 61 33 57 43 fj 2,220 100 93 109 

ANE SOUTHEAST ASIA 49.5 59.2 104 62 167 94 504 211 I5 97 13 

Burma 
Indwsz 

49.5 
45.1 

60.0 
56.0 

110 
120 

63 
74 

160 
201 

5 
117 

135 
300 

2,160 
2,160 

59 
32 

99 
95 

117 
116 

Philippies 56.2 63.5 70 45 114 72 s0 2,260 12 94 102 
hailan .. 56.7 64.2 94 39 115 49 270 2,220 95 102 110 

ANE OCEANIA 47.5 57.5 117 56 172 75 2.660 I0 56 57 

Fiji 62.7 70.4 55 26 73 31 X 2,660 93 99 110 
PapM New Ocina 45.1 54.0 130 62 193 34 1000 2,660 72 78 012 
Solomon fanw da X 0 58 X X X X X 2,660 54 77 78 

Cook Islands 2,660 * 
Xinati 0 52 2660 9 
Niue 2,660 ' 

Toa @ 64 2,660 ' 101 
Tuvalu 2,6W0 0 
V 0 63 2,660 5U 
Weatem Sam @65 2,660 39 

Samr: WRR U8-59 Table 15.3 
Note: M1916 Original smocm,: United Nations Population Division, Note;: - mme mdr Note: 0 '12-4 
Sourte: IBRD United Nations Cildnm's Fnd, asmaned for all Note: a - from mRD 

WDR Box A md U.N. Food and Agriculture Organization Oceania WDR U 
Note: X - not available 



DISEASE IMMUNIZATION WATER UTILITIES 
TABLE 

Perceage of One-year-o"d Percetage of Population with Percentage of Poplation WiM
Fully bmmumazc AguinI Access to Safe Drinking Water Aecess to Sanitation Services 

TUBER­

_ __ _ _ _ 1931 1986 1911 1916 1911 1996 1911 1916 191 191 191 191 191 1915 191 195 90119W 1915 

AE BUREAU (Pop wtd) 23 42 26 50 12 44 19 39 49 65 64 31 44 14 17 32 37 9 12 

AKE NEAR EAST 73 63 70 65 70 67 

Ecyp 71 84 82 37 34 86 65 85 75 X 8 X 64 X X X XJordan 0 2 II 87 X 0 X54 40 39 36 96 100 100 65 88 70 X 94 92 34 X
Morocco X 71 43 53 45 53 X 48 X 59 X 100 X 25 X X X 62 X 16Oman 49 90 9 34 9 54 6 76 X 53 X X 49 X X90 31 8 X 25
Tunisia 65 o 36 70 37 70 65 65 60 70 100 100 31 X 5317 100 34 X 16
Yemen is 21 25 16 25 16 40 19 31 40 100 100 13 25 X X 60 C3 X X 

ANESOUTH ASIA 12 32 25 48 6 42 7 40 53 71 71 30 47 8 10 29 33 2 3 

Bangladesh 1 5 1 5 1 4 X 3 39 46 26 24 40 49 3 5 A 24 1 3
hNfia 12 29 31 53 7 45 X 1 42 57 77 76 50 7 9 7 3131 .- 1 2NeIpl 32 67 16 38 1 34 2 66 12 21 83 70 7 25 2 X 16 17 1 1
Pakistan 11 68 3 5 3 55 2 40 35 44 72 83 20 27 13 19 42 51 2 6Sri Lao" 55 76 45 77 46 77 X 47 28 40 65 82 1 29 67 44 10 65 63 39 

ANE SOUrHEAST ASIA 54 66 41 45 41 33 43 43 45 30 4335 43 45 49 32 40 

bm 15 32 5 20 X 4 X 3 20 27 38 36 15 24 20 24 38 33 15 21
bbdoneSia 55 67 48 46 X 47 385 X 23 35 43 19 36 23 37 29 33 21 31
Philippines 61 72 51 55 44 55 X 53 45 52 49 49 43 54 72 67 $11 3 67 56 
Thailan. 
 71 83 52 62 31 62 X 
 39 63 64 65 56 63 66 45 52 64 7 41 46
 

AEOCEANIA 2 32 65 9 2S 21 24 46 93 8 37 

Fiji 
 X X X X X X X X 77 X 94 X 66 X 70 X 35 X 60 XPapua New Ouinea 64 78 31 43 31 37 X 29 16 26 55 95 20 13 15 44 96 99 3 35
Solomon slada X X X X X X X X X X 96 X 45 X X X 10 X 21 X 

Cook alnds X 92 !00 99 X 88 X 99 300 100 76 99
Ki'bati XX X X X X x x x x x xNiue X X X X X I00 X X X X X X
T 799 6 99 70 99 19 52 9799 94 40
Tuvalu X X X 100 X IOO X X 100 1I 0 73Vamst X 64 65 95 5354 X 95 682540 a6
Wesem Samoa X 69 97 75 9467 X 4 6 1 33 

Some: WRI WRR Table 15.5 Socur: WRI WRR Table 15.4 
Original murcc: United Natics Chien'soPod original s u c: World Health Organization; 
0- zero or ic than oe-haIlf of percen; .n no calculation is made)
X not availablc 0 -zero or les an one-halofoepercent; 

X - no available 



LITERACY AND EDUCATION
 
TABLE LITERACY PRIMARY SECONDARY TERTIARY EXPENDITURE 

12 Primay School ftceatw of Secondiry Number of Ciarrew E&atkal 
E ar as S Pi Grade school Thw Level E'!eadi uu (190)

Adult Literacy Rate of Age GoW ~ 	 EroUmaet Ewo~mcut as S Studnts 
Completin of Age Oruo per 10,000 as of as'0Female Male Femal Male Primary 193-8 * 1910 OlNP Cwrnut 
--scool 

Overment
1970 1985 1970191519601916 19601986 199D-16 Female Ma Male le Expe ature 

........ .ii........	 ii- .......... .
.......... .
 

ANE BUREAU (Popwtd) 27 36 51 59 43 75 76 9 45 26 	 42 

ANENEAREAST 16 28 42 55 40 72 72 99 64 41 58 

EYp 	 20 30 50 59 52 76 	 30 94 64 52 73 1799 660 3.5 d 10.1 dJordan 29 63 64 17 59 99 9491 97 78 I0 1200 1050 4.2 10.5Morocco 10 22 34 45 27 63 67 91 70 25 33 619 255 4.9 23.3Oman X 12 X 47 30 97 60 21 43 	 1.1a 2 aTraisia 	 17 41 44 68 43 101 38 127 73 33 46 695 301 4.6 23.5Yemen 	 1 3 9 27 X 22 	 14 112 15 3 17 146 17 3.1 x 

ANESOUTH ASIA 19 23 44 54 	 36 69 74 91 36 21 41 

Banladesh 12 22 36 43 	 26 50 66 70 20 10 26 455 78 1.1 15.4India 2 29 47 57 	 40 76 80 107 38 24 45 1107 a 359 3 d 13.7 dNqmI 	 3 12 23 39 1 44 19 30 27 19 51 426 105 1.6f 8.3 fPakistan 11 19 30 40 13 33 	 46 66 34 8 21 250 a 83 1.3 5.2Sri 	 69 53 55 91 90 102 100 105 91 67 60 318 257 2.6 15.3 

ANESOUTHEAST ASIA 56 65 75 75 67 96 35 99 61 36 41 

Buma 	 57 X 55 X 52 	 X 61 X 27 X X 18O c 1.6 b 14.6 bIndonesia 42 65 66 135 8116 	 36 121 su 34 45 579 d 232 2.3 a I aPhili9Dne 8055 83 36 93 106 91 105 64 66 63 2393 	 2795 1.5a 13.8 a
72iland72 U 6 94 	 79 93 8 93 64 35 35 1275 e 2.4 19.1 

ANE OCEANIA 

Fiji X X X X 	 X X X X X X X 403 d 219 5.4 d 22.4 dPapa New Ouinea 24 35 39 55 7 55 59 68 67 8 	 15 240 73 6.3 a 19.9 aSolenmn ilaand X X X X 	 X X X X X X X 2 1 3.2 c 15.6 c 

Cook Isands 
Kiuti 

12.3 17.4Nice 
Toag 

4.3 e 20.5 e 

Valwatu
 

Western Smn 

Soie WRR U5-39 Table 15.6 Source: UNESCO Statisical Yearbook 
Original sorce: United Nations (ild~ ' Fund 194.Tables 3.10 and 4.1 

Note.: 	a - 1975; b - 1977; 
CM ­19; dm1911; 
e - Male and Female combined;
f - Total Educational Expendities 



LAND DISTRIBUTION 
TABLE 

13 TorAL DISTRIBUTION (percentage of land area) CHANGES 

Toul IPermmn Major chane i distuibwionland area meadowsw Foret (3+ percetage point chae)
I935 Of o Cropl an d pmu and woodland Other Land 1964-66 toI4-S6 

...... _)region |-66 6-66 M4-364--6 64-66 34-3 66 5-36 Cropland Pawre Fo- Other . .........
( . .............
....
 6..........8 

.
(Aritbuewicmen) 556 61 20 22 3 20 35 32 43 43
 

ANEDBUREAU (I.Ad Wtj) 9973 26 23 6 
 7 32 31 36 I5 

AKE NEAR EAST 2102 2115 1 7311 16 3 4 78 


Egyp 995 1019 4719 3 
 3 0 0 0 0 97 97Joodkr 97 1i 519 4 4 1 3 0 1 95 7 7 -sMorocco 446 41 211 16 19 23 12 4447 12 23 3 19 -21
Oman 212 2% 1016 0 0 5 5 0 0 95 93Tunisia .: 155 21 7 23 31 16 20 3 4 53 46 33 -7
Ycmen 195 21Y 7 36 3695 7 3 8 49 49 

ASIA 4003SOUH411; 48 50 5 5 17 19 30 27 

Bangladesh 134 1% 3% 67 68 4 4 17 16 12 12India 2973 30 731 55 57 5 4 2D 23 20 17 -3Nepal 137 1% 31 13 17 12 14 1 17 57 52 4 -sPakistan 771 8 25 6191 27 6 3 4 66 63 -3Sri LAa 65 1% 21 23 29 4 7 49 27 19 37 3 -22 13 

AKESOUTHEAST ASIA 3279 331 1s 1s 4 4 61 55 20 23 

Burma 
 658 7% 201 16 is 1 1 49 49 35 35

Indneia1812 
 18 551 10 12 7 7 6 64 15 15
Philippines 293 31 91 31 26 3 4 57 33 10 32 -4 -19 22Thailmnd 512 35 16 25 33 1 I 29 24 31 14 -22 7 

AKE.OCEANIA 517 5% 2 01 0 82 81 15 16 

"- 13 01 41 it 13 4 3 65 65 20 19Papua New Ouinea F 452 5% 17%1 1 0 0 36 a5 14 14
So10mon slanda 23 01 55 2 2 1 1 93 93 4 4 

Cock I 0 01 01 26 26 0 0 0 0 74 74Kiinbati 1 05 01 58 52 0 0 3 3 4539 -6 6
Niue 
 0 01 01 
TIPp 

77 65 0 4 19 19 4 12 -12 4 8 
1 01 0% 75 1 3 6 16 12 6 1 6 3 -4 -4Tuvalu 0 01 01 0 0 0 0 0 0 100 100 

v-,imalu15 0 3% 6 10 2 2 1 1 91 97 4 -4
wetemSao" 3 0- I
 

So eu.:WRR i&:89 
 Sou: WRR Uibtimhed Data 
Tb 16.1 baod a PAO gatiics
 

Orig. sone: Food and
 
____Ag~iin Organiam,
_ 



AGRICULTURE
 
TABLE 

14 hadex of- , bdex orF md Cols R mtsand Tuber,A ,t 


Production 1p. ti-­

(17-2 100) (1979-I - 100) Kilogra Percentage Kilogra P-cowage 
-per Cg per ..-ang

Total Per Capita Toal Pe Calita Hectar Over Hectare Over 

646 34-66 64-66 54-36 64-66 34-36 64-66 5W-36 94-S6 64-66 74-76 64-36 64-66 74-76 

ANEBUREAU (ee sot) 66 121 94 109 65 121 93 109 2296 67 23 12064 47 17 

ANENEAREAST 74 115 106 101 73 117 104 103 2677 V 9 14047 4 4 

EV" 73 113 102 100 70 117 93 104 4471 26 14 18572 7 4 
Jordan 121 122 191 102 129 122 193 102 542 -47 -16 19012 115 62 
Moe co 73 120 110 106 73 120 110 103 1145 36 9 5420 -48 -53 
Oman .. X X X X X X X X 1737 60 40 4032 X X 
Tmisia 69 129 96 107 70 119 96 107 S0 7 -2 11262 37 19 
Yemen 78 124 102 108 78 125 101 109 543 -27 -34 21312 245 94 

ANE SOUTH ASIA 68 121D 97 103 67 121 95 106 1641 74 31 13040 49 27 

Banladeh 0 114 121 99 79 114 119 99 2227 35 26 10566 29 6 
India 67 122 94 111 66 123 93 111 1590 76 33 14268 61 21 
Nepal 82 113 116 101 12 114 116 102 1651 -10 -6 5676 -1 0 
Paigtan 60 121 91 104 59 111 90 101 1661 91 20 10199 10 -5 
Sria .nka 63 97 34 39 51 95 65 37 2150 60 56 11141 31 151 

ANE SOUTHEASTASIA 57 224 2 112 57 125 2 113 29 97 45 10333 66 21 

Burma 66 135 95 123 66 136 95 124 2925 91 68 9305 189 74
 
ho ia 57 128 31 217 57 130 30 113 345 126 48 10304 43 23
 
Philippines 53 106 78 94 53 106 79 94 1852 77 
 39 5395 5 11 
Thailluld 56 120 83 109 55 120 2 106 2075 14 10 13731 5 -4 

ANE OCEANIA 64 111 95 90 69 112 103 99 1523 -30 -20 7533 4 1 

Fiji 69 110 94 100 70 95 101 2,710 24 -1 $,239 2 -3 
Popa New ouina ' 64 112 96 97 71 112 106 99 1,428 -35 -24 6,973 3 1 
Solemlalda - 555 128 39 107 55 128 19 107 2,673 27 34 15,702 23 29 

Nice 
Tons 
Tuvalu 
Vau 
WesternS o 

23 1
Soneec IRR 38-99 TaOW 17.1 
Original souce: U.N. Food end Agpiculuid Organization 

Note:Produaction indces weighted by piopulation, per hectare yield, weighe b lan area. 



__________ 

AGRICULTURAL INPUTS
 
TABLE 

15 CROPIM Irrigated Lzad Penage Crop Area plaedi Average Anal 

Per Capits as a Percentage High Yielding imprved Total
Total (hectare, Fertilizer Use or Arable and Varielie- Varieties Pesticide Use Tractors(1000 per (Ikilgms P.m. . . (metric to=s or per 1000 ha 

bectares) Person) per ha craptand) CropLand Rice Wheat Msixe active ingredient) 

IM_ 54-66 74-76 t3-15 74-76 84-3619 1970 193 1970 194 196 1976-80 1911-15 64-66 74-76 93-.5 

ANE BUREAU (crpind 279,1180 0.23 6 20 47 23 23 0.5 1.4 3.6 

ANE NEAREAST 17,626 0.4 22 33 72 22 24 2.4 4.0 6.0 

Egypt 2,486 0.05 117 170 357 100 100 X X X X 64 22,073 a 17,157 5.5 1.7 16.9Jordan 413 0.12 12 16 39 9 10 x x x x x x X 5.4 9.1 12.2Morocco 8,401 0.31 7 22 31 14 1 X X X 30 X X X 1.1 2.4 3.6Oman 47 0.04 X 9 74 92 37 X X X 100 X X X 0.3 1.6 2.3Toma i 4,923 0.70 51 1 17 3 3 X X 5 36 X X X 3.3 3.0 5.3Yem.en 1,-1 0.20 2 10 10 Is X X X X X 324 a 2,510 0.1 0.4 1.6 

ANE SOUTH ASIA 203,109 0.21 3 It 46 25 31 13 44 33 36 0.3 1.4 3.6 

adeBan al 9,135 0.09 6 22 60 1 22 3 25 3 96 x x 673 0.1 0.3 0.5India 168,950 0.22 5 17 43 20 26 12 49 30 76 36 57,957 49,144 0.3 1.3 3.3Nepal 2,319 0.14 1 6 17 10 28 34 X4 36 92 X X 0.2 0.2 1.2Pakiamm 20,500 0.20 5 23 64 69 77 31 46 43 36 23 X 232 0.4 1.9 7.2SriLn 2,205 0.14 51 44 30 23 26 5 17 X X X 195 210 4.1 7.2 12.1 

ANE SOUTHEASTASIA 5,467 0.24 5 It 44 17 22 10 54 42 0.4 0.9 2.7 

BLUma 10,067 0.27 1 3 17 10 11 3 51 X X 34 
 X X 0.3 0.3 0.9Indonesia 20,10 0.13 6 25 1 25 33 10 13 X X 25 4,740 3 .328 0.4 0.5 0.5Philippines 7,900 0.14 11 27 33 11 18 X44 15 X 26 3,097 * 4,571 0.6 1.1 2.4Thailand 19,620 0.33 3 12 23 14 19 0 13 X X 70 3,081 0 2,737 0.3 1.3 6.1 

ANE OCEANIA 671 0.20 13 32 29 X X 4.4 3.9 3.7 

Pij 
 240 0.35 32 53 43 0 0 X X X X X X X 5.3 6.0 19.3Papa New Ouiaea 313 0.11 1 19 20 X X X XX X X X X 3.8 3.2 3.1Soo=smlalnda 55 0.20 X X X X X X X X X X X X X 0.0 0.0 

Cock 10 M 
Kirnbati 

Niue 
Tongs 
Tuvalu -

Weatem Samoa 

Sou;re: WRR 38-39 Table 17.2 
Origial soure: U.N. Food ad Agriculuval Oriaiutim Note: a - may no 

United Nations Population Divisioa, be active ingredients 
and other so.rtu. Note: -ne 

Note: 0 zero or les than one half theunitf me.am; X not avails year of data 



AGRICULTURAL HOLDINGS 
TABLE 

16 
Agricultural Holdings: Di utio by Size of Holding Agricultural Area: Distribution by Size of Holding 

171901960 1970 1930i I 

<5 ha 3-S0ha50+ a <sheS-50h ba a S30h A <5 heaS-50 S0eha <3 ha 3-S0 +habha 0 <5 baS5-50ba 30+ha a 

AE BUREAU 

AKE NEAR EAST 

90 10 0 X X X X X X 51 34 16 X X X X X X 
Jordan X X X X 70 29 1 X X X X 53X X X X 19 21 
Morocco 75 25 0 X X X X X X 33 62 0 X X X X X X 
Oman X X X X X X X X X X X X X X X X X X 
te"s 41 55 4 X X X X X X 6 54 40 X X X X X X 

Yeme X X X X X X 09 Ii 0 X X X X X X 44 52 5 

AKE SOUTH ASIA 

Bangadesh X X X X X X I10 0 0 X X X X X X 10D 0 0 
87 13 0 89 11 0 91 9 0 47 51 3 47 50 4 51 46 3
 

Nepal X X X 97 3 0 97 3 0 X X 
 X 72 27 I 71 29 0
 
Pakiatm so 20 0 68 31 1 73 26 I 32 68 0 30 538 11 34 57 9
 
Sri Iank 97 3 0 98 2 0 91 2 0 53 20 28 58 42 0 62 38 0 

ANE 3OUTHRAST ASIA 

Bna x x x x x x x x x x x x x x x x x x
bwomaja 98 3 0 93 2 0 X X X 67 21 12 69 1 14 X X X 

8blinea$1 19 0 a5 15 0 36 14 0 43 45 12 41 38 14 51 37 12
 
Thmiland 
 72 28 0 X X X 74 26 0 43 37 0 X X X 42 58 0 

ANE OCEANIA 

Fiji X X X 58 42 0 35 14 1 X X X 13 37 0 17 41 42 
Pq New Ouim ' X X X X X X X X X X X X X X X X X X 
Solomonoa"lad X X X X X X X X X X X X X X X X X X 

Cook W.anda 
KiribaU 

Tos
 

TWI 
Vmtu 
Weser SaEWa 

Sourc: WRR U19 Table 17.3 
* 

X m available 

Oriinal uce: U.N. Food and Apiculawal Orgmnizatica 

is
 



SOIL EROSION
 
TABLE 

17 
Rate of 

AffecWe Elosionfi 
AA as Amo of (metric 
%je Ersion ,,,,-per Year 

Fri- and L.tio 
Natiomnl 
Area 

(metric tn la 
pef yearl 

ccue 
per year) 

ad 
Eatite 

::: :::::::: : : ::::::: :::: :: :::: . . . . . .. ..,,.,........., . ..... .... . ... .... 

AKE BUREAU 

ANE NEAR EAST 

Jordan 
Morocco 
Oman 
Tunisia Yemen 	 Abndone terraces 0.03 X 150-400 1954 
Yemen 	 Serat Moutains 

(4,9OO ha) 

ANE SOUTH ASIA 

Banaladeah India 	 Seriously affected cropland 27 6 billion 75 1975 
dis (1DmWioo ba) 

Nepal Cultivated land X X 40-I00 19101 
Pakiatan Deccan Black Soil region 
Sri LAnkA 

Nepal Eir coumty 100 240 millioe 35-70 X 
(13.7 million ha) 

AKE SOUTHEAST ASIA 
Sorma Bums 5'rawaddy River bain .07 X 339 1910. 

Indoasa 	 (43,000 ha) 
Phiineibiwa .... 4 
Thiandlndonmia DraMas River basin X X 43 

Java 

ANE OCEANIA 

Papis NewOGea 
Salomon L-Ia-a& 

Cook Wlands 
Kinlati
 
Nine 

Toga 
Tuvalm 
VamatuWogeta So 
Western seam 

Smre: World Resmures lmas and 
aurautional Iatithe for EnviraoneU and DevelopeM 

Noe: X noeavailable 



FOREST SIZES AND TYPES
 
TABLE 

18 eroat 9fortiIn, 
Exlw of 19306 

Fores and Woodland Avere Managed Proteted 
191 J Acm Closed Cloed 

- - (€i o aa Per,. (l0o has 1i0 19 

Opea Cooed Totl - per year) per Year per yCAr) (1000 has) (2000 has) 

ANE BUREAU (e nome) 21403 262317 283720 1346 0.53 411 37I05 24314 

ANE NEAR EAST 1374 1719 3593 1 0.50 21 54 7 

Egy . X X 0 X 0.0 2 X X 
Jordan 0 X 50 X X X X X 
Morocco 1,703 1,533 3236 13 0.4 5 421 7 
Oman X X 0 X X X X X 
Tunisia 111 16 297 5 1.7 4 163 x 
Yemen 10 X 10 X X X X X 

ANE SOUTH ASIA t 55553561 64421 3D6 0.52 148 33762 7342 

Bangladesh X 927 927 8 0.9 9 795 25 
India ,393 51,341 57234 147 0.3 120 32,557 6,779 
Nepal 310 1,941 2121 54 4.0 2 X 330 
Paluaan 295 2,185 2430 9 0.4 7 410 i5 
SrLAnka X 1,659 1659 58 3.5 10 X 193 

ANE SOUTHEAST ASIA 9440 164531 174021 1196 0.68 244 3459 16829 

Buma X 31,941 31941 105 0.3 2 3,419 299 
ledanem 3,000 113,895 116895 620 0.5 137 40 13,620 
Philippines X 9,510 9310 92 1.0 42 X 690 
Thailand 6,440 9,235 13675 379 2.4 13 X 2,220 

ANE OCEANIA 3962 37464 41426 26 0.06 8 0 136 

Fiji 0 511 211 2 0.2 4 X X 
Papua New Ouinea " 3,945 34,230 31175 23 0.1 2 0 136 
Solomo laands .17 2,423 2440 1 0.0 2 X X 

Cook Waands 
Kin'bati 
Niue
 

Tongs 
Tuvadu 
Vmtnm 

Western Samoa 

Soure: WRR 5-39 Table 13.1
 
Orina sour.e: U.N. Food and Agriculture Orgnizatim; U.N. Economic Commisaion for Europe;
 

U.N. Enviroomeat Programme; and comty dets sarcea. 
0 zero or lou than half the unit of metwrur; X - not available. 
Note: Deforesation rate calculated with Land weights. 



FOREST PRODUCTION' 
TABLE Averate Amusl Production (thomaid cubic meters) 

19 
PUELWOOD AND INDUSTRIAL PAPER 

ROUNDWOOL' CHARCOAL ROUNDWOOD SAWNWOOD PANELS (2000 metric tona) 
s cwuae 

sioc 
s Cante 

since 
s CbQw 

flw 
s Charge 

snesneSic 
S Chace S Chacge 

34-46 74-76 84.86 74-76 4-06 74-76 4-26 74-76 84-56 74-76 $-,674-76 

ANE BUREAU 1152935 l00o9m 143693 54321 12307 6368 

AKE NEAR EAST 6853 5$61 96 149 149 294 

Eg 
Jorden 
Morocco 

2,010 
9 

2,043 

29 
-o 
58 

1,917 
5 

2,274 

29 
25 
63 

93 
4 

769 

29 
-33 
50 

x 
x 

149 

x 
x 

84 

44 
x 

105 

16 
x 

184 

145 
x 

106 

33 
x 

116 
oan 

Tmjuia 
Y 

x 
2.791 xYiaX 

x 
26 xXX 

x 
2.672x 

x 
26xXX 

x 
119x 

x 
35xXX 

x 
xx 

x 
x 
X 

x 
xxX 

x 
xxxX 

x 
43 
X 

x 
139xg 

AKESOUTH ASIA 313294 291325 26970 17350 517 1367 

Daqladeih 
ia 

Nepal 
Pakistan 
SriLmka 

27,156 
245,905 

15,779 
20,833 
8,621 

30 
24 
25 
38 
21 

26,297 
222,302 

15,219 
19,564 
7,943 

32 
22 
27 
34 
20 

359 
23,603 

560 
1,269 

679 

-15 
45 
0 

165 
34 

!11 
16,942 

220 
55 
22 

-50 
143 

0 
-38 
-39 

X 
442 

X 
61 
14 

X 
143 

X 
110 
-44 

113 
1,649 

X 
77 
23 

131 
81 

X 
64 
25 

ANE SOUTHEAST ASIA:: 246071 204413 41657 912 5543 2270 

Ikima 18,714 24 15,352 22 ':,61 34 504 25 15 25 X X 
lndoa ia 
philimines 
ihiland 

155,570 
35,527 
36,260 

22 
7 
17 

127,279 
29,39 
31,84 

23 
29 
24 

28,291 
6,129 
4,376 

22 
-41 
-16 

6,921 
1,080 
1,007 

136 
-26 
-38 

4,656 
565 
307 

3,914 
1 

169 

505 
197 
468 

931 
-24 
150 

ANE OCEANIA 0676 5780 2727 224 19 0 

Pip 
Papm New Ouinea 
Solkmm as"a " 

235 
7,623 

649 

42 
30 
52 

37 
5,533 
210 

311 
16 
12 

198 
2,090 
439 

27 
85 

14 

3W 
119 

16 

4 
-17 
100 

x 
19 
X 

x 
-17 

X 

x 
X 
X 

x 
X 
X 

Cook WaoIt 
Kiribati 
Nie 
Toogs 4 ICO 4 1 100 
Tuval. 
V watu 38 19 24 9 14 230 3 50 
Wegem Samo. 131 18 70 17 61 20 21 50 

Source: WR. 8-9 Table 18.2 
Original morea: Utcd Ntic'm Pood and Agricoltare Ovgniztio 
0 m or leas thmoomc h f o" pucam; X m Available 



PROTECTED AREAS
 

TABLE National Protection Systems International Protection Systems 

20 
Natwal Wetlands of Total 

Marine and coastl All Protected PerColoa Diiiee World itermstionl LAnd Ara 
Protcted Areas Areas of Reserves Hcritage hapon 

National Sites 
Number Area Nimnber Ares Land Ares Number Ara Number Are 

(tcta) (hectazes) Protected 0Omiames) Nunmber (ectare.) (bctaes) 
!ii~~i...... ..... :: ...:. .. 

2.17 

ANE BUREAU (.and 12 10,961,644 633 41,317,956 4.13 18 1,606,201 7 1 1U,415 996,518,000 

ANE NEAR EAST 12 658,005 26 1.05.299 0.0 5 33,425 2 6 30,552 210,175,000 

EV 616,10D 5 616,100 0.62 1 1.000 0 x xxx 99.545,0 
Jordan 0 0 2 34.300 0.35 0 0 0 1 7,372 9,718,0 0 

Moro 4 22,60 10 294,434 0.66 0 0 0 4 10.580 44,630,000 
on" 0 0 2 34,000 0.25 0 0 0 x xxx 21,246,000 
Tunisia 3 19,305 7 56,455 0.36 4 32,425 1 1 12,600 15,536,00 
Yemen 0 0 0 0 0.00 0 0 0 M xxx 19,500,000 

ANE SOUTH ASIA 24 853,925 37. 21,947,477 5.36 3 40,731 6 12 157,563 40C,736,000 

Banla&s 3 32,356 9 94,961 0.71 0 0 0 xx m 13,391,000 
India 14 473,302 267 12,910,021 4.34 0 0 4 2 119,373 297,319,000 
Nepal NA NA 11 964,387 7.05 0 0 2 1 17,500 13,680,000 
Pakitan 1 15,540 52 7,290,580 9.36 1 31,335 0 9 20.990 77,372,000 

ri Lana 6 332,197 37 617,023 10.61 2 9,376 0 1m M 6,474,000 

ANE SOUTHEAST ASIA 81 9,247,924 230 18,108,1177 5.52 10 1,532,045 0 0 0 317,925,00 

Duema 0 0 1 3,056 0.00 0 0 m xx xxx 65,774,000 
A s..e.ia 66 8,595,291 135 13,590,792 7.50 6 1,482,400 MCC Em nx 181,157,000 

Philippines 5 30,722 29 491,947 1.67 1 23,545 0 xxx m 29,517,000 
Thailand 10 621,904 65 4,015,912 7.65 3 26,100 0 mW m 51,277,000 

AKE OCEANIA 3 302,990 6 206,483 0.40 0 0 0 0 0 49,752.000 

Pii 1 4,000 2 5.350 0.29 0 0 m in - 1,8237,00 
Papus New Oines 2 197,990 4 201,133 0.45 0 0 in IM X= 45,171.000 
Solomn s 0 0 0 0 O.00 0 0 xxx M ix 2,74,000 

Cook hlnds 

Kirfbati 

Nine 

Tuavain 

Vanuatu 
WestemrSmoa 

Soure: WIR 1 9 Table 19.1 Source: 

Original soere: aernatioml Uaioa r Conservation of Nature and Natural Resources WRR U-89 
Table 16.1 

Notra: NA not appticabe. Note: ix czyomtf ot a 
0- zero or Ieu than half mit of meaum; fan party to the convention 



ENERGY PRODUCTION AND CONSUMPTION I
 
TABLE
 

21 
 COUNTRY AND REGION COMPARISONS 
Average amil morgy rm'Ky c~amt 

gro * rte (petno) per cpi ENEROY EIOY POPULATION 
- - - - kilograsm of PRODUCTION CONSUMPTION 

E-fgy productice Eneray c-mmunptm oil oqmvalem) 
- - -Sof o(- - S OF X OF So( %or1965-80______ 90-66 1965-O0 1910-86 1965 196 ANE SUBREO AKE SUBRBO A/NE SUBRE 

(pop wcigted) 9.6 6.1 

ANE BUREAU (Se aote) 8.8 7.2 7.0 6.1 111 304 

AKE NEAR EAST 13.3 8.7 11.3 7.5 216 507 0.25 PRODUCER 0.16 0.06 

E" 10.7 7.6 6.2 7.3 313 577 0.13 0.53 0.09 0.54 0.03 0.53Jordan .. .. 9.3 9.2 226 767 0.00 0.00 0.01 0.06 0.00 0.04Morocco 2.5 -2.5 7.9 2.7 124 246 0.00 0.01 0.02 0.12 0.02 0.25Oan 16.0 11.9 30.5 10.4 14 2146 0.10 0.40 0.03 0.17 0.00 0.01TYisia 20.4 -0.5 8.5 6.5 4991",i 0.02 0.06 0.01 0.010.06 0.06Yen" 21.0 13.3 7 102 0.00 0.00 0.00 0.02 0.01
.. .. 

0.06 

ANE SOUTH ASIA 5.6 8.9 6.55.5 102 203 0.44 CONSUMER 0.62 0.71 

Buglstdca .. 17.3 .. 8.8 .. 46 0.01 0.02 0.02 0.03 0.07 0.10India 5.6 3.9 5.8 6.4 200 W 0.40 0.90 0.53 0.56 0..4
6.2 11.6 6 23 0.00 0.00 0.00 0.00 0.01 

0.76Nepal 18.4 14.6 
0.02Pakiaan 6.5 7.4 3.5 1356.9 205 0.03 0.06 0.06 0.10 0.07 0.10Sri .nka 10.4 10.7 2.2 4.1 107 139 0.00 0.00 0.00 0.01 0.01 0.02 

ANESOUTHEASTASIA 9.3 4.2 3.3 4.2 97 233 0.31 PRODUCER 0.22 0.22 

haima 8.4 5.3 4.9 5.3 39 76 0.01 0.02 0.01 0.04 0.03 0.12Indoneia9.9 0.9 3.4 913.9 213 0.2, 0.90 0.12 0.54 0.12 0.54Philpins 9.0 11.6 5.8 -1.9 160 10 0.01 0.02 0.03 0.16 0.04 0.13ThaiLand 9.0 47.3 10.1 8.2 81 325 0.02 0.07 0.06 0.27 0.04 0.16 

ANE OCEANIA o.000 CONSUMER o.0os 0.004 

Fix 
0.00 0.00 0.15 0.00 0.14Papm New GO a 13.7 6.7 13.0 2.6 56 244 0.00 0.00 0.57 0.00 0.71Salmon Islans 

0.00 0.04 0.00 0.06 

Coa IsLand 
0.00 0.17 o.o0 o.o

Kiribati 
Ni e 0.00 0.00 0.00 0.01 

0.00 0.00 0.00 0.00TOa 
0.00 0.02 0.00 0.02Tuval 
0.00 0.00 0.00 0.00 

0.00 0.02 0.00 0.03
Wemem a0.00 

0.04 0.00 0.03 

Soure: IDRD WIDR 3U Tabl 10
 
m
.rd. totals weighted Cm•o.tals weighed
 

bY 196 prod. Pertagea by 1916 co. percamos
 

_\ 



ENERGY PRODUCTION AND CONSUMPTION II
 

TABLE PRODUCTION CONSUMPTION 

2 2u Solid 1.4id OAS TO WJ Per Capita 9 S SO K 

-. wu r M 7E~eOYtsaft change 

___1___________()________M_______ouk jouge-a) M 

AKEBURE.U 114739 4313 '7974 2194 11610 8 21.5 

ANINER EAST ]3655 132 23 3337 253 1814 2D77 2D 2.5 

E1"P( 
Jordan 
Moro=o 
Oman 
Tunisia 
Yon.c 

1,927 
I 
30 

1,445 
237 

15 

161 
X 

43 
1w) 
t'4 
. 

X 
X 

23 
X 
X 
X 

X 
X 

77 
X 
X 
X 

1,75 
1 
I 

1,373 
220 

15 

147 
X 

-50 
94 
24 
X 

163 
X 
3 

70 
17 
X 

5,333 
X 

50 
X 
X 
X 

9U 29 
111 517 
213 154 
316 10433 
1531 251 
351650 

21 172 
30 213 
9 64 

243 5,241 
21 1350 
5 X 

34.4 
26.5 
10.4 
63.1 
15.0 
9.8 

59 
!3 
35 

5,572 
46 

460 

AKE SOUTH ASIA 6473 I. 4132 1396 649 7168 170 7 24.3 

Rantadetab 
Iia 
Nepal 
Pakistan 
SriLmnka0 

122 
5,144 

2 

x 
194 

NM 
2 
233 

x 
4,111 

0 
41 
X 

x 
161 

x 
I1 
X 

4 
1,312 

x 
ID 
X 

x 
352 

x 
300 

X 

117 x 
210 1,005 

x x 
322 235 

X X 

iU 
6,160 

13 
751 

56 

x 
175 
160 
133 
24 

2 
3 
1 
7 
3 

x 
97 
x 

42 
-17 

11.7 
26.3 

5.3 
21.7 
10.9 

x 
47 
69 
1 

-37 

i'!J(E SOUTHEAST ASIA 4658 302 138 3141 1292 2531 2 8 14.2 

BOrma 
Indooesia 
Philippines 
Thailnd 

101 
4,169 

77 
04 

Mo4 
123 

163 
2664 

2 
51 
25 
60 

X 
920 

2,400 
1,400 

60 
2,973 

14 
94 

76 
64 
x 

NM 

42 
1,120 

X 
130 

2,000 
2,213 

X 
NM 

95 
1,392 

403 
691 

102 
243 

37 
253 

3 
3 
7 

13 

75 
137 

-11 
141 

12.5 
14.3 
12.2 
15.8 

-3 
29 

-23 
39 

ANE OCTAIA 54 127 11 

Fiji 
Papua New Ouinea 
Solomon 

1 
2 
X 

X 
NM 

X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 

8 
31 

2 

14 
182 
100 

!1 
9 
7 

-18 
X 
X 

5.9 
X 

10.8 

-41 
X 
X 

Cook d 
Kiiba'ti 
Nine 
Tma 
Tuvalu 
Vainw 

Weter Samoa 

9 

0 
0 
1 

1 

2 

450 

4 
14 
9 

7 

12 

Note: 0 

Smart: WRR W1-89 Table 20.1 
OsigbW Soure: United Nations Statitical offc, 

United Nations Population Division, md tha Wodd Bwak 
ero or leas than half the unit o(mean; X mot available; NM - not mcanintltz 

2/
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ENERGY SUPPLY POTENTIALTABLE 

Lignite and Crude Oil Natimrl Cla, 
Bitumninous Cma] Subtmnou Coal (million (billion Hydroelectric(million metric tona) (million metric two) metric toa) cubic meters) (meawatts) 

Year Proved Proved ProvedYear Proved hngalled %of Reaerve. Recoverable of Reserves Recovera Proved Recoverabl - Toechical Capacity Caacity
Data in Place Reserves Data in Place ReservCs Reaerves (1914) Pote.. (195) Inalled 

AnE BUREAU 28323 60 2"43 264 2713 3327 309334 26972 9% 

A/NE NEAR EAST 159 58 44 40 1060 346 5740 3376 59% 

lrp 1965 25 13 1979 X 40 400 170 3210 2700 54%Jordan X X X X X XX X 12 0 0%Morocco 1911 134 45 1911 44 x 0 4 2453 612 25%Onan X X XX X X 480 87 X 0Tmizi: 
 X X X XX X 200 85 65 64Y:mmn X X X X 
91% 

X X X X X 0 

A/NE SOUTH ASIA 27385 1726 1613 484 992 139365 19050 14% 

BDanladcs 1981 1054 XX X X X 192 B00 130 16%India 191 26331 X 1911 15381 1381 471 350 100000 15115 15%Nepal x x x x x is 12 i2Pakitan 
x x x 

X X X 1979 145 102 13 450 1960 2997 15%Sri LankA x X XX X 
 X X X 715 679 95% 

A/NE SOUTHEAST ASIA 779 2 22643 961 1219 1975 134350 4366 3% 

Buma 1973 5 2 1973 X X 4 X 3w 169 1%I e1914 774 X 1914 22458 X 1200 17 10D936 534 1%Philippines X X X 1979 170 82 3 x 3766 1339 49%Thlailand X X 1914 15 879 12 105 20148 1324 9% 

AIWE OCEANIA 

Fiji X X XX X X X 400 ID 20%Papi. New Guia x x x x x x x 
 14 29000 100 0%SolomoIslands x x x x x x x x x 0 

cook W811Ads 
Kinibati 

Niuei 

Tuvalu! 
Western Samoa 

Source: Adapted from WRR 389 Table K.2 Note: a-extploitable potenIa
Original sources: World Enery Conferece; Tkw World Be*, 
United Nationa Statistical Office; and U.S. Federal Ewy Regulatory Commissioa 

__________ Note: 0- zero or less than half the ui of measure: X amnoavailable 



I[ ENERGY FROM TRADITIONAL FUELS 
TABLE (ALL SOURCES) 

24 
ESTIMATES 

U.N. STATISTICS POPULATION 

TRADI- TOTAL JjUN Eurgy Percen ofpopulation 
TIONAL, REQUIREN(ENTS pcam Hall Odmor is rural Areas 
FUELS total per capita traica Barnard Ealigmta

(traie,) (trajo-ls) (i ,imls) ttlt, Moss inHM 1990 2=o 21o 2m 

70% 62% 57% 47% 
(GNP,wtm - -

ANE BUREAU (Pop wtd) 71% 65% 53% 47% 

ANE NEAR EAST 52% 46% 38% 33% 

Ejypt 41 1117 23 4% 14.5% 51% 45% 38% 32% 
Jordan 0 111 30 0% <1% 32% 26% 22% 181% 
Morocco 13 231 10 6% 21% 52% 45% 35% 32% 
Oman - 316 - 39% 15% 79% 72% 
Tmigis 27 177 24 15% 70% 39% 32% 25% 23% 
Yemn - 35 5 W.% 73% 67% 59% 51% 

ANE SOUTH ASIA 74% 65% 60% 4)% 

BurIsdelh 261 264 3 99% 71% 36% 12% 75% 64% 
India 2402 9057 12 27% 54% 72% 66% 58% 46% 
Nepal 152 167 20 91% 93% 90% 90% 116% 77% 
Pakitan 224 1094 11 2)% 68% 62% 55% 43% 
Sri Lanka 78 157 10 50% 54% 79% 76% 69% 57% 

ANE SOUTHEAST ASIA 70% 63% 55% 44% 

Bum& 160 264 7 61% 75% 59% 31% 40% 
ladonesia 1319 7771 16 48% 50% 71% 64% 56% 44% 
Philippine 322 313 15 40% 538% 51% 44% 34% 
Thailand 566 1260 24 45% 63% 77% 77% 70% $8% 

ANE OCEANIA I0 75% 68% 62% 

Fiji 11 2D 28 55% 56% 49% 42% 36% 
Papm New Ouica 57 91 25 63% 84% I0 73% 66% 
3oloinlIlands 4 4 14 100% 89% 36% 81% 74% 

Cook Ila@d - - 450 0% 66% 60% 52% 44% 
Kiribati 64% 43% 36% 31% 
Nina 77% 70% 62% 34% 
Toa -1 9 0% 80% 52% 44% 38% 
Tuvalu X X X X 
Vmain 0 I 7 0% 70% 61% 53% 45% 
Westem Samos 1 2 12 50% 79% 70% 63% 55% 

Source: UN Energy Stat Yttk 1936 Sourc: Bim - for Enery in Source: EFlimates and Projections of 
the Developing Cuntries Urban. Rual, and City Popalations, 
by Hall, Barnard, and Most, 1912 1950-2M5, Tle 1982 Asaeaunct 

A,
 



COMMERCIAL ENERGY CONSUMPTION AND PRODUCTION
 
TABLE 

25 CONSUMPTION PRODUCTION 
TOTAL TOTAL TOTAL TOTAL /pc TOTAL TOTAL TOTAL TOTAL 0LID UQUID GAS ELECTRI 
COML COMML COXMML COM COMML COMML OMIML CCMML CODMML CmqAL COMML COMML COMML 
EXIERO ENERO ENER ENERO ENERGY ENERO ENERO ENERO EN fO ENERO 2NER ENER ENERGY 
CONS CONS CONS CONS CONS PROD PROD PROD PROD PROD PROD PROD PROD 
pti 
1960 

pti 
1970 

tj 
1910 

ptj 
1916 

i 
196 

pti 
I1960 

pti 
1970 

pi 
1910 

Pti 
1986 

A 
1916 

Pti 
1916 

pij 
1916 

pti 
1986 

ANE BUREAU 2376 3977 7146 11617 906 2392 5705 10022 14739 4313 7874 2194 407 

ANE NEAR EAST 271 404 993 1814 331 163 1624 2231 3655 23 3337 253 40 

EgW 192 254 590 918 21 143 719 1,347 1,927 X 1,725 163 38 
lodan 9 18 59 111 30 X X X I X I X 0 
Morocco 48 54 17 213 9 20 21 29 30 23 1 3 2 
Oman X 3 21 316 245 X 707 591 1,445 X 1,375 70 X 
Tunia 21 43 120 131 21 0 177 257 237 X 220 17 0 
Yomen 1 2 16 35 5 X X X 15 X is X X 

AKE SOUTH ASIA 1,567 2,611 4,740 7,168 21 1,215 2,152 3,710 6,473 4,132 1,396 649 276 

Disdab X X 113 18 2 X X 47 122 X 4 117 2 
India 1,356 2,238 4,015 6,160 8 1,149 1,916 3,327 5,544 4,111 1,312 210 212 
Noal 1 5 6 13 1 0 0 1 2 0 X X I 
Pakiln 130 323 418 '/5 7 65 163 330 495 41 I0 322 51 
Sj l nkA 30 45 41 56 3 I 3 S 10 X X X 10 

AKE SOUTHEAST ASIA 532 943 2076 2531 31 1014 1929 4030 4658 135 3141 1292 u 

Bmn... 35 47 63 95 3 25 38 83 101 2 60 42 4 
Indoais 340 406 1,016 1,392 a 930 1,172 3,921 4,169 51 2,973 1,120 26 

110 294 490 403 7 18 50 77 25 14 X 38 
Thailand 47 196 507 691 13 1 II 9 304 60 94 130 20 

AKE OCEANIA 6 19 37 54 523 0 0 1 3 0 0 0 3 

iji 53 7 10 1 13 X X X I , X X ! 
Papa Ncw Ouinca 3 11 26 31 9 0 0 1 2 X X X 2 
Solomon d. 0 1 I 2 7 X X X X X X X X 

Cook land. 9 450 
Kinziba 0 4 
Nim 0 14 
TOW 1 9 
Tuvalu 
Vamum 3 7 
Wed=a Salm 2 12 

Bue: WRR UqpxLtidod data 



ELECTRICITY CAPACIT LAND PRODUCTION
 
TABLE
 

26
 
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 
INSTALLED INSTALLED INSTALLJ INSTAU D 

ELE Ec ~ ELEC ELC ELCE9C EECAPACITY CAPAC1TY CAPACITY CAPACITY PROD PROD PROD PROD 
1000kw 1000kw 1000kw 2000kw will.kwh =MU.kwb mil.kwh amill. kwh.2,1960 1970 1950 1904 190 1970 19 194 

AKE BUREAU em 26715 61022 35336 3137 9M93 21309M 299M32 

AKE NEAR EAST 1662 5316 3261 9m7 3967 10643 23172 37351 

Jord X s0 400 730 x 2D0 1,070 2,304Mom.o

Olml 366 552 1,393X 33 392 

1,919 1,012 1,935 4,924 6,617664 X 105 957 1,675Tusia 129 2538 928 915 316 794 2,797 3,590Yen" 6 62 150 x I
X 


135 295 

AKE SOUTH ASIA 5,684 16,59 38,323 54,979 22,642 70,931 139,071 194,216 

,aqlA&'" xll x 990 1,29
bNdis x x 2,653 4,2925,510 16,271 33,316 47,690 2D,123 61,212 119,260 265,440Nepal 10 46 78 178 11 76 213Pakia 350 x x 3,518 5,020 2,M6 8.727 15,277 21,373Sri 94 281 421 312 302 86 1,668 2,261 

ANE SOUTHEAST ASIA: 1597 4675 14000 2913 5157 16111 48569 65385 
Bum :a 250 256 636 741 432 600 1,340 1,726 

391~a 907 4,176 6,700Phiippn, 765 1,400 2,300 14,234 21,3302,176 4,478 6,155 2,731 8,666 17,V
Thal1.nd 20,800
191 1,336 4,010 6,287 594 4,545 15,112 22,029 

ANE OCEANIA 36 126 438 637 113 353 1,533 1,910 

Fiji 19 54 113 11 55 153 320 387Papua Now Ouinca 16 69 313 435 57 191 1,252 1,495Soloom Islands 13 12 13 1 9 21 28 

Cook bIl: u,
Kiribati 
Nive 

Ta 

Vaatu 
Westera Samma 

Source: WRR Unpublished data 

http:Thal1.nd


TRANSPORTATION SECTOR CONSUMPTION 
TABLE 

27 1973-1986 GROWTH COUNTRY COMPARISON 
19M 1916 191 1916 1916Ttanspoit Traiw ~ upnNumber of Number of 

Energy Energyrvidd by can Vhickl. 
Consumption Conumptiona 1973 per 1000 per 1000000 TOE) (000 TOE) Camuo pew penow 

AKE BUREAU (Pop wtd) 21374 55351 l95% 4.11 18.24 

AKE NEAR EAST 3193 3003 251% 21D.31 34.39 

Egyp 1554 4343 230% 15.25 27.69
Jordan 130 551 3061 44.14 66.35Morocco $42 1146 1361 24.55 36.39 
Oman 44o5l 132D% - -TtuiiAa 496 817 165% 37.14 63.35Yem 77 560 77S 14.76 33.63 

AXESOUTH ASIA 15303 7589 132% 1.76 9.50 
Banladesh 96 513 5361 -%Ii13332 
 22407 16% 1.51 9.37Nepal 28 76 271 - -Pakian130 4117 315% 2.50 7.82su. L.nka 539 776 1441 9.23 27.45 

AKE SOUTHEAST ASIA.: 9179 19460 19715 7.18 43.15 

Burma 443 705 1591%
/oacia 31S2 7666 2431 6.37 43.92philippine 2997 3030 101% 6.22 20.7Thailaw 3286 8059 245% 10.88 65.13 

AKE OCEANIA 

Fiji 
Paspow New Oninca3010000 lan& 

Nine 
TOW 

wester smnbo 

Source: ierational Eeg Agey: Energy Balances Soure: Word Roed Slatwia. 1913-7 

d 



WATER RESOURCES 
TABLE 

28 INTERNAL RWABLE 

WATER RESOURCES River Flows River Flows TOTAL WrrHDRAWAL SECTORAL WITHDRAWAL (S) 
PerCqta from r toOther --

Total 199 Coutiesca ountries| Total percenage¢
(cubic (thousand (cubic (cubic i (cubic of Per capita 11mhzy 

kiloNetrs cubic metr kilotmners kilomctens Year of kilometers Water (cubic Public (self- Agriculture 
per year) per year) per year) per ycar) Data per year) Resources a per year) Use b applicd) (irrigstioa) 

(Aritnetic mean) 5.40 

ANE BUREAU (Pop wtd) 7302.45 5.18 

ANE NEAR EAST 39.25 0.41 

ED" .30 0.04 56.30 0.00 1915 56.40 97 1,202 7 5 s 
Jordan 0.70 0.17 0.40 X 1975 0.45 41 173 3 0 97 
Morocco 30.00 1.23 0.00 0.30 1915 i1.00 37 501 6 3 91 
Oman 2.00 1.42 0.00 X 1975 0.43 22 361 2 0 91 
Tumisia 3.75 0.49 0.60 0.00 1915 2.30 53 325 10 0 90 
Yem 1.00 0.13 0.00 X X X X X X X X 

AKE SOUTH ASIA 3718.20 3.47 

BagIadeh 1,357.00 12.01 X X X X X X X X X 
India 1,350.00 2.27 X X 1975 310.00 21 612 3 4 93 
Nepal 170.00 9.42 X X X X X X X X X 
Pakistan 291.00 2.72 X X 1975 153.40 51 2,053 X X X 
Sri LAza 43.20 2.51 0.00 O.O 1970 6.30 15 503 0 2 91 

AXE SOUTHEAST ASIA 4045.00 12.14 

Burma 1,062.00 26.99 X X 7 X X X X X X 
Indonesia 2,530.00 14.17 X X 197k X X X X X X 
Philippines 323.00 5.41 0.00 0.00 1975 29.50 9 693 X X X 
Thailand 110.00 2.01 X X 1975 X X X 1 0 99 

ANE OCEANIA 

Piji X X 0.00 0.00 X X X X X X X 
Papa New OucIa X X X X X X X X X X X 

olomo1slands X X 0.00 0.00 X X X X X X X 

Cook lalands 
Kiibati 

ine 
Tomgs 
Tuvalu 

Westem Simoa 

Sourc: WR? 11-39 Table 21.1 
Original sourccs: Bu .u of Geological and Mining Rcsarh Natimal Goological Suvey, France; U.S. Geological Survey 
Notes: a. Water resources includes both intrmal reewable resources and river flows from other courtries. 

b. Domestic, comercial, public services, and indumy suppied by publifacilities. 
0 = zero or lem than halfthe unit of mcaure; X =no available. 

http:1,350.00
http:1,357.00


TABLE R~IVER msiaofultro-M-) (mmgo(-yr-U) /mnmf100 (malimr a (ft~/1)mImfiamrs) 

29 QUALITY Numbeorf Nume Of N Of N of 

3ie im 

Wow' Above 

Deep- DO 
do. 

Lik Ji 1m s c 

ow Abov 

amo- uv 
&mldol 

Lkbk nL k Mass a 

Blow 

DO 
om 

Lbk 

Abov 

Dom 
dom, 

LJ k Mum c 

Blow Abov 

D-~ Dow-
don to 

LA" Limitm e 

Blow Above. 

DOW.-Darn.­
dn 

L¢Jk Lb.nJ e4moc 

T I 
" 

um4ieA 
Ass", 

Ca31mcor Cairo 
Edrim 

a K~mm 

Farak. 

... k 

DrZqmm33MSd37 

0 
0 

12 

0 

12 

0 

12 

0 

24 
24 

24 

24 

24 

24 

24 

3 

0.00 
0.00 

0.03 

1.18 

0.03 

1.90) 

0.03 

0.10 

0 
0 

0 

0 

0 

0 

0 

0 

24 
24 

36 

24 

36 

2 4 

36 

7 

2 
3 

3 

? 

3 

10 

$ 

4 0 12 201 

ASIA 

Will 

hIu 
Fkisman d 
Phi d 
Th5ind d 

Bn161fbem dwa Fo'ythsl 
Low Gmga HArdkW Briig 
Meabrm 9M "9",24$ 02' 

Takall 
Ciuowi Sag Dm 
ChWy 2oomeu 
Godeved Dbhp-

Pawmn'm, 
Kmans .%mahoamu Kad 
Kuish G ldW 

Heunli Tou 
Kamd 
Vjaleynwd 

MWbI Sw.j 
Names GnWmbwu 

SeanO 
P K-a2I2 
Sa arm DbzoDm 
Subamemakb MmgoBrp 

:Tpd Kmaum 

Wakm 3 , Amil 
parho South Kasmmam 
Wde Koui 

: Ceyi CAgysyDo Oro 
Cho Ph,. Nakhm soml 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

0 

7 0.8 
10 0.56 
14 0.54 
15 0.22 
76 0.03 
61 0.6 
83 0.21 
65 0.55 
14 1.93 
2 2025 
13 0.04 
13 0.16 
70 0.75 
62 M.9 
60 0.56 
10 0.05 
62 0.96 
45 0.34 

1 9.00 
14 0.15 
72 0.0 
80 0.35 
21 0.26 

147 1.6 

26 0.27 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
7 

26 
13 
34 
84 
30 
60 
34 
6 
14 
22 
13 
25 
67 
37 
9 

13 
62 
65 
13 

14 
72 
71 
22 

150 
76 
46 

3 
3 
3 
6 
2 
1 
5 
2 
4 
4 
1 
6 
3 
2 
3 
3 
1 
2 
6 
4 
2 
6 
5 
6 
2 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
7 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 

20 2,606 
1 1,963 

38 3.293 
B 175 

77 439 
59 434 

8 144 
48 7 
13 573 
a 21 

13 93 
Is 276 
46 57 
49 50,000 
43 260,000 

9 is 
61 767 
62 1,147 
11 21.455 
7 37,000 

19 38 
3 3,99 

to 220,000 
155 120 
62 7.G2S 
49 2,211 

21 
0 

0 

0 0.003 
8 0.000 

20 0.002 

17 
0 
0 
0 

2 0.001 
8 0.000 

19 0.146 
25 0.380 

OCEANIA 

F Wea I 11',17I26* 0 2i3 0.05 0 114 1 0 a 1,84 

Source- Wl3R 17 T" 23.3 

0 

a.mm:a Total, -i-- (abMl sd palodum) me whm kdkmd. 
b. TOWimwr/ (ad"a d piodmi) mce where hdkmd. 
4LSemlai oemmi&damoon Iani av- m1p th draem imit value for ada~gkg do gaead. Ck md smery da e m for sabe foammmly.sera or below do Ihmkofda- ,-. X - hw srowolum ado mag, , - o. . ft &,Ioi. 



FLOODS AND CYCLONES, 1960-81 

TABLE 
30 

FLOODS 

Number of 
Events Deaths 

I
J 

CYCLONES 

Number of 
Events Deaths 

ANE BUREAU 

ANE NEAR EAST 

Jordan 
Morocco 
Oman 
Tuaisia 

1 90 

ANE SOUTH ASIA 

Baqlad d]  

India 
Nepal 
Pakia 
Sl ILanka 

17 
28 

6 
6 
6 

39900 
14700 
1500 
2600 

100 

37 
26 

386200 

24930 

AKE SOUTHEAST ASIA 

Soazma 

Andolesia 
Philippiocs 

Thailand 

7 
23 
13 

140 
120 
1400 

7 

39 

1350 

3650 

ANE OCEANIA 

Fiji 
Pwa New Ouinea 
Solonmm da1A. 

Cok WISAd 
Kiribati 
Nine 
Tamp 

Westem SamM 

Soucm: WRR 86 Table 9.4 
Original au-.: Lr*,e ' Aed Croce ad Red Cycceat Societies;

U.S. Office of Fcreig Diustw Assmace. 



COASTLINE ACTIVITY
 
TABLE 

31 Martime ZIes 91 Av Annual 

(na.ca Mile _a_ Marine Fish Catch, 
Length otherwise indficated) j Production from limportance of Fish asa

Of - - - j1983-85 Percentage Artisanal Fisheries Source of Protein SupplyMarine Terri- exclusive Conti- (thsand Chop Total per capita
Coasline torial Economic mentl mnetr Over ofas Antimal Total Consumption 

_.__ ... (kilometera) Sea Zone Shelf tons) 19,74-76 Tau] year Protains Proftins (kg per year) 

AJNE BUREAU 131619 04 

A/NENEAR EAST 3074 689 

Egypt 2,450 12 X Om/EXP 26 -5
 
Jordan 26 3 X
X 0 -71
Morocco 1.35 12 X200 463 75
 
Oman 2,092 12 200 X 105 -45
 
Tunisia 
 .. 1.148 12 x x 77 71
Yemen 523 12 X X 17 is 90 1975 

A/NE SOUTH ASIA 9966 2303 

Bangladesh 530 12 200 CM 169 78 95 1975 58.9 7.9 10.8ndia 7.000 12 200 200/CM 1673 16 62 1977 22.4 2.3 3.4 
Nepal
Pskitan 1,046 12 20 200/CM 306 11 40 1917 1.9 0.5 1.4Sri Lanka 1,340 12 200 200/CM 155 37 98 1979 54.7 1.4 10.9 

A/iNE SOUTHEAST ASU 9724 5543 

Burms 3,060 12 200 200/CM 469 1337 1972 55.3 7.5 13.6kdoncaia 54,716 12 200 X 1732 73 96 1973 63.6 3.3 10.4Philippines 36,289 X EXP200 1330 14 61 1976 538.2 2.6 33.1Thailand 3,219 12 20 00m/EXP 2012 42 197030 52.8 13.2 22.6 

ANEOCEANIA , 16295 114 

Fii1,129 12 2w0011EXP 26 423
Papua New Oninea 5,152 12 X 00vm/EXP 5 -90 
Solomon 112f,& 5,313 12 200 X 47 125 

Cook Islands 120 12 200 200/CM 1 -17 
Kiribati 1,143 12 200 X 27 63 
Niue 64 12 200 X 0 NM 
TOM 419 12 200 00=/EX]P 2 126 
Tvain 24 12 200 X I NM 
Vwns ... 2,528 12 200 200/CM 3 6
Wester Soma 403 12 200 4 

Source: WRR U-19 Table 22.1 Soarry: WRR 36 So=ue: WRR 36 Table 9.4 
i: l sources: U.S. Departmu of State; U.N. Office for 00= Table 9.5 

.x Affain and the Law of the Sea; U.N. Food and Agneuksad Organzatio.
Note: 0- zero or less than half the nait ofucasma;e, 
X - no clai, made or information unavailable; 
CM - e*e of coninental margin; EXP - limits of 

Note: Marine catch includes marine fisbes., moiluscs, 
creutaceans, and miscellaneous aquatic animals. 

exploitable resources; NM - no meansqha. 
Note a - from World Fact Book198 

Marine Mammal: a&Wplants am ecuded. 

!/ 



TROPICAL COASTAL RESOURCES 
TABLE (Early 1980's) 

32 
MANGROVE FORESTS SEAGRASS BEDS CORAL REEFS 

aso I as of 
AimA Lmtb Total Amc Lath Total Am& . Laqth Total 

Arci o(f uvey I(sq.km)- (R,) Coastlne (sq. kms) (kms) Coastlne j(sq. kcm (koms) Coassline 

AKE BUREAU 

ANE NEAR EAST P 54+ P P P 1738 

Eypt (Red Sea, Oulsf of Aqabaand m, P P x P P X P 1100 30 
Jordan X X x P P X P 13 50 
Morocco 
Oman P 54 4 P P X P 625 30 

Yemen X X X P P ( X X X 

ANE SOUTH ASIA 10146 30. P P P 725 

Daqlade 4050 P x P P X 0 0 0 
India (Pcuinmslar) 35 330 6.3 P P X P 420 7 

Pakitn 2495 P x P P X 0 0 0 
Sri Iana 36 P X P P x P 303 23 

AKE SOUTHEAST ASIA 44872 15510. p P P 40250# 

Buma 5171 P X P P X P P X 
Indonesia 36000 9696 12 P P x P 17500 22 
Philippine# 1461 4009 Is P P x P 22450 100 
Thailand 2240 1305 56 P P x P 900 28 

ANE OCEANIA 5201. P P P P 15539. a10 

Fiji ab 433 P X P P x P $360 150 
Papua NewOuina 4116 P X P P X P 3684 72 
Sokmon Islands 642 P x P P x P P X 

Cook Islands 0 0 0 0 0 0 P 219 150 
Kiribati P P x 0 0 0 P 1715 150 
Niu a X X X X X x P 105 150 
Tos a 10 P X X X X P 621 150 
Tuva a X X x X X X P 36 150 
Vauastu a X X X P P X P 3792 150 
Western Sm oX P P x X X X P P X 

Scue: WRR 36 Table 10.3 
Oriimal scm.: ;Wodd Resourca Instrue; Inernatioml Intitute for E rvizume and Developncet 

Notes: Estimate for coaline kgth vary considerably dependi m metbod mployod. 
a - estimate of- 1.3 to I ratio ofcoral ref length to tWtu coastline laqit based on me mc 
ofthe 107 major islands of iji and 27 volcanic and coral islands in eastern Polynesia. 

b - Marrovc data for Viti Lm and Vasat Lem 
0 - zero or lea, than one-hal the umit of inesce; X - data not available; P , resource preaet butnot quantified. 
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AIR POLLUTION ITABLE Sulfur Dioxide Concentration in Urban Areas, 1973-85 
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AIR POLLUTION II 
TABLE 

34 	 Suspended Particulate Matter Conntratios in Urban Areas, 1973-85 
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A/NE BUREAU: U.S. ASSISTANCE 
TABLE (inMillons SU.S.) 

35 

Developmeat Assistance Economic Support Funds PL 480 TOTALS 

FY FY FY FY F Y F Y FY FY191 1929 1990 198 9 291 1990j m 1990 j M 91 192m 199 1990 
(Etir Bureau- we ne) 3,11.5 357.9 370.1 2499.3 2938.4 2903.2 690.0 595.9 556.0 3577.9 392.2 359.2 

AKE BUREAU (below) 364.9 319.9 312.7 1143.8 1519.3 1524.7 648.0 548.5 337.6 2156.7 2387.6 2375.0 
(15 CoAvie, Ocamoaa) . - - - _ 

AKENEAREAST 62.6 33.5 33.7 779.8 991.3 97.5 272.5 250.0 230.7 115.0 1274.7 1161.8 

E-yp 717.8 930.0 815.0 132.1Jordan 171.3 160.0 899.9 1101.3 975.0
18.2 15.0 35.0 18.2 15.0Morocco 35.012.5 12.5 12.5 

Oman 
20.0 20.0 15.0 48.8 58.7 50.7 81.3 91.2 78.2 
13.0 15.0 20.0 13.0 15.0 20.0Tunisia 28.0 20.3 11.3 12.5 31.6 10.0 15.0 70.4 21.3Yea= 27.522.1 21.0 21.2 10.0 10.0 5.0 32.1 31.0 26.'g 

ANE SOUTH ASIA 172.3 174.1 160.0 334.0 215.0 250.0 293.1 265.6 260.6 799.3 654.6 670.6 

Idca 9.351, 61.3 55.0 75.3 100.5 79.0 134.6 161.8 134.0ini 23.7 24.0 25.0 109.1 67.6 85.0 132.8Nepal 12.0 
91.6 110.012.5 12.0 1.8 1.4 14.3 13.4 12.0Pakistan 50.0 50.0 50.0 334.0 215.0 250.0

Sri 1 
30.0 30.0 30.0 464.0 345.0 380.026.5 26.8 15.0 26.9 16.0 16.6 53.7 42.8 34.6 

AK]E SOUTHEAST ASIA 121.4 103.4 112.5 20.0 203.0 365.0 82.4 32.9 46.4 223.8 444.3 523.9 

B .9 

Illond il 


8nm 12.8 
3.9 12.8 0.040.5 42.0 43.0 24.5 19.5 14.9 65.0 61.5 57.9Philippines 53.0 40.0 53.0 15.0 291.0 360.0 57.9 13.4 31.5 128.0 351.4 446.5Thailand 16.9 13.6 14.5 5.0 5.0 5.0 21.9 18.6 19.5 

ANE OCEANIA 8.7 4.0 6.5 10.0 10.0 11.2 0.0 0.0 0.0 23.7 24.0 17.7 

F. 
1.01.0 1.0 

NP.. New Guinea 

cook Isands 
Kiribati 
N.e. 
Tooaa 

Wetem Sanm 

AERei 24.8 19.4 15.2alPjots 10.4 2.4 27.5 0.0 0.0 0.0 35.2 41.7 3 . 
Source: A.LI. Cotressiomal Prceeation FY 199
 

.w.e O~w amermreei miumaa m-ua 
 do A/NE Whs-Wdas: AfabiN- (Itinsm,- a al(11400000). Cy~Wm.lIsrael Noqm nimddie Inlsi, Palmed Poqa. gal . 1'whTube.d do Ammoduamof So EWrAali Srnrn (ASEAN).AfNE OCEANIA' Isadflsy 'Sove Pod&~ Rhka1- wd to~ do below k (bW. MI w& aparm 1190 alooahaa).ORqim p-)m nmdaiisr h vwmm=rn ... fm~mk 'W Ur SW*~ foong m hducle h'A/NE 11wme (balow)" Ie. 
itI~lI ::::
FY1 k~hu : 830 511 ESF dmy-forwwil from FY11; 83.3g4 mlg ~Asm

SLIM-in1k. -y fucl roooiand InFY5N; 89963 z11ks FY15 deansw ftm moblpWnd FY33.FY5 Wduies: £3.73 milio FY35 odebiw fun moline InFY5; 8396.355 mlilk. ESF amny-finrw from FY33; S53amhc leim­aawe De Ana.wa Mmindm fne DOD; 323milk.c Emrcy RAW m WMgrbo Affm fan&.'-und l Afgain.FY90 haW-is 8200 M~l. for MujfanI. Aisum Inklm~ for do PhiApm fin do Spand Amsm Inklieve. 



ENVIRONMENT AND NATURAL RESOURCE PROJECTS
 
TABLE (in Millions $US) 

36 
Development Assistance and Economic Supprt Funds PL 480 

NUMBEJ[ FY 1988 FY 1989 FY 1990 
PROJS Ppc PPPC PPPC Rech 
EDE- TOTAL TOTALS TOTAL TOTAL% TOTAL TOTAL % FY FY FY %ENV 
TH71ED OBLIOS ENV ENV ORLIOS ENV EKV OBLIOS ENV ENV 1988 1989 1990 or 
BYPPC DAESP DA -ES DA +ESF %NR 

urue-e ne) f 28745 3296294 3 273 690.0 55.9 536.0 

ANE BUREAU (below) 53 1510.8 146.2 10% 1368.1 153.4 I% 1973.0 151.0 83% 648.0 548.5 537.6 

15 coutri, Oceaia, - ­

(A Regiome Projecu)
 

ANE NEAR EAST 1 $814.5 126.8 16% 1024.8 139.7 14% 931.2 107.8 12% 272.5 250.0 230.7 

Eypt 7 717.8 112.2 16% 930.0 121.4 13% 815.0 53.3 10% 112.1 171.3 160.0 substantial 
Jordan 13.2 0.0 0% 15.0 0.0 0% 35.0 0.0 0% 
Morocco 2 32.5 0.4 1% 32.5 1.0 3% 27.5 2.0 7% 43.8 53.7 50.7 some 
Oman 2 13.0 13.0 100% 15.0 15.0 100% 20.0 20.0 100% 
Tmisia 1 10.9 0.0 0% 11.3 1.3 16% 12.5 1.5 12% 31.6 10.0 15.0 much 
Yemen 2 22.1 1.2 5% 21.0 0.5 3% 21.2 0.5 2% 10.0 10.0 5.0 

ANE SOUTH ASIA i3 506.3 6.5 1% 389.1 9.0 2% 410.0 23.5 6% 293.0 265.5 260.5 

Baqladcah 1 59.3 0.0 0% 61.3 1.0 2% 55.0 2.0 4% 75.3 100.5 79.0 negligible 
India 3 23.7 1.3 5% 24.0 3.6 15% 25.0 8.1 32% 109.1 67.6 35.0 ,1% 
N63*6 12.5 2.5 2D% 12.0 3.1 26% 12.0 3.5 29% 1.8 1.4 
Pakian 7 314.0 2.7 1% 265.0 1.3 0% 300.0 4.9 2% 30.0 30.0 30.0 
Sri Lanka 1 26.8 0.0 0% 26.8 0.0 0% 13.0 7.1 39% 26.9 16.0 16.6 

ANE SOUTHEAST ASIA 12 136.1 10.2 7% 396.6 3.2 1% 477.5 15.9 3% 32.41 32.9 46.38 

Duma 3.7 0.0 0% 0.0 0.0 0% 0.0 0.0 0% 
ndeoria 4 40.5 0.2 0% 42.0 0.4 I% 43.0 4.0 9% 24.5 19.5 14.9 ,-66%7 

Philippines 6 70.0 0.3 0% 338.0 1.3 0% 415.0 6.9 2% 57.9 13.4 31.5 
Thailan 2 21.9 9.3 45% 13.6 1.5 3% 19.5 5.0 26% 

ANE OCrAYIA 15.7 0.3 4% 14.0 0.0 0% 17.7 0.5 3% 0.0 0.0 0.0 

Fiji 1.0 
Psm New Ouina 

Kiribati 
Nie
 

Tuvalu 

vsiutu 
Westem Samoa ______----

A/NE Regional Projects* 6 35.2 2.0 6% 41.7 1.6 4% 35.7 1.3 4% 0.0 0.0 0.0 

Source of Pamdig Information: A.I.D. Coqresional Presetation FY 1990 

Not: Odw umtivcmc usma douh 63 A/N: lavei Wdu&: Afghmaim (RaUanm), Comboia (Itmkumm), Cypto, 

htmlNoodmu Wad nd [~ml, PdmdC Poub~laks. Turhe.~' mbfthodloa o ScoaEsmAdenSwe (ASEAN). 
A/NE OCEANIA* b oflddld "'o5thPw41k Nqc"mdc ..@ ftn-rbi below k (hd. FIAwkt se IM aloont). 

* ,astJ m at e dadi the West Smk and Gsze Str; fimnd C(uo.)" ln.pfopow Is vearum arm L IS 6duid I ANE Dun= 

tok. report 'Asia Near Ean Eavir cotaW Activities' proxod by AIDIPPC. 

'Rcach" refers to the report 'Non-rojoct Asisance to the Naturl Re ource Secter of the AialNcar Ea Region' 
prorced by Timothy M. Reach of the USUMForezy Service, Foreaby aVport Prognim. 
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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 con.vey each country or 
each subregion's share in the total production or consumption 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 modem 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 

I. 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; andWorld Development Report, 1988 from the World Bank, denoted IBRD WDR 
88. 

The World Resources Report utilizes data from a variety of original sourcesincluding international agencies (FAO, United Nations Statistical Office, WorldBank), national governments, non-governmental organizations, a:-d private authorsand researchers. When other reports were utilized for specific sets of data, theywere identified at the foot of the relevant columns or tables. 

II. COVERAGE 

This appendix brings together data on 15 major ANE countries and the tencountries of the Oceania region. Data were compiled for as many years aspossible, generally between 1960 and 1986. In cases where a year other than thatspecified for the other countries was available, the datum presented is italicizedand footnoted. Often, a series of representative periods has been selected to showhow 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 calculations are"arithmetic mean," "GNP-weighted," "population-weighted" "land-weighted,""cropland-weighted," "energy production-weighted," and "energy consumption­weighted." Further discussion of each of these is presented below.particular value, though only the first three were Each has itsused extensively. 

No total for the given region or subregion was calculated when a particularcolumn was missing more than 25 percent of the total for the subregion or regionconcerned. 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 1there is no calculation for the growth rates for the Oceania subregion (only Fiji ispresent); however, there is a calculation for the ANE Bureau as a whole becausethe 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 TYCOLOGY OF ANE COUNTRIES
 
BASED ON NATURAL RESOURCE ENDOWMENTS
 

I. PURPOSE 

It is common to measure, rank, and compare countries according to theproduction, 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 Foor."
 

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 pastme, 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 includeminerals 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 separai Iv In metric tons or billion cubic 
meters. Hydroelectric resources were broken down into installed capacity and 
technical potential. 

Developing an index of mineral production required much more work.
The publication "Mineral Commodity Summaries," prepared annually 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 product'on 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 ofminerals 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 producdon, 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 anothe,

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 ranik 10+: two countries) were considered "very poor." 



III. CONCLUSIONS 

Table C presents the total scores and country rankings for renewableresources, non-renewable resources, and for all resources. There are also averagerankings so that the countries can be grouped according to their overall
endowment. Country scores and rankings are 
also 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 NearEast. The two countries with the lowest scores (and therefore highest ranking) areThailand and Indonesia, countries obviously rich in natural resources, while thecountries 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, becauseno international standard or norm has been established, labelling some countries"very rich" and others as 
as 

"rich" is a subjective judgement. 

Second, the Index can be used to show trends in resource endowment overtime, 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 donot reveal whether country A has 100 times what country B has (see minerals) butis ranked just above B, nor whether B is just .01 percent above A (see protectedareas). It may be argued that, despite the equivalent rankings produced in thetwo examples cited above, country A has the much greater resources. 

Furthermore, the procedure appears to give equal weight to Pll resources;but in fact, gives double weight to forests, minerals, and hydroelectricity, andsomething like 1.33 times the weight of the others tc coal, oil, and natural gas.Additionally, the analysis gives oil reserves, natural disasters, cropland, andwilderness 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 an 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? 
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TABLE INDICATORS OF NATURAL RESOURCE ENDOWMENT: 

A RENEWABLE RESOURCES 
1 2 3 4 5 6 

CROPLAND FOREST LAND FOREST LAND WILDERNESS PASTURE PER DISASTERS 

__RANK 

(hectares 
per capita 
I1M5) 

aectarts 
per capita 
2910.) 

RANK 

(Penr-a 
of total and 
am - I0.) 

RANK 

AREA 
(As S of 
Total LAnd Amn 
1913-95) 

RANK 

LIVESTOCK 
(Hetare. 
per hrad 
191-6) 

RANK 

(Number per 
I000 k2 
1964-66) 

RANK 

ANE NEAR EAST 
Eyp 
Jordan 

Morocco 

Oman 

Tunisia 

Yemen 

ANE SOUTH ASIA 
K"ladeah 

India 

Nepal 

Pakistan 

Sri IAnka 

ANE SOUTHEAST ASIA 
Burma 

Indonesia 

Philippines 

Tai" 

0.03 14 
0.12 12 

0.35 2 
0.04 15 
0.70 2 

0.20 7 

0.09 13 
0.22 5 
0.14 9 
0.20 6 
0.14 10 

0.27 4 
0.13 11 

0.14 5 
0.38 3 

Table 17.2 
WRR 53-39 

0.000 
0.012 

0.134 

0.000 

0.038 

0.001 

0.001 

0.070 

0.117 

0.023 

0.096 

0.797 
0.653 

0.139 

0.26 

Table 18.1 
WRR 53-89 

14 
11 

5 
14 

9 

13 

12 

8 

6 

20 

7 

1 
2 

4 

3 

0.00 
0.51 

7.25 

0.00 

1.91 

0.05 

6.92 

19.25 

15.50 

3.22 

25.63 

43.56 

64.53 

31.39 

30.63 

Table 18.1 
WRR 5U-19 

14 
12 

8 

14 

11 

13 

9 

6 

7 

10 

5 

2 

1 

3 

4 

47 
0 

0 

26 

13 

27 

0 

1 

0 

4 

0 

5 
8 

0 

7 

Table 16.1 
WRI 33-39 

1 
10 

10 

3 

4 

2 

10 

9 

10 

8 

20 

7 
5 

10 

6 

0.000 
0.491 

1.027 

0.901 

0.337 

!.919 

0.017 

0.028 

0.121 

0.056 

0.130 

0.022 

0.369 

0.078 

0.047 

Table 13 
Appendix 2 

13 
4 

2 

3 

5 

1 

14 

12 

8 

10 

7 

13 
6 

9 

11 

0.007 2 
0.051 10 

0.027 4 
0.000 1 
0.055 11 
0.026 3 

0.569 15 
0.043 3 
0.142 12 
0.031 5 
0.379 14 

0.041 7 
0.048 9 
0.333 13 
0.033 6 

Table IV 
"Development ad 
the Nabeoalncre 

__ ___ __ 

7 8 
PROTECTED THREATENED 
AREAS SPECIES 
(As %of (Nmiber per 
Total Land Area I000 k2 
298) 1910.) 

_RANK RANK 

9 
TOTAL WATER 
RESOURCES 
(IOD cubic ezt-
per capita Per year 

19) 

RANi 

10 
COASTLINE 

(Kilocnact per 
million people 

2919) 

K 

11 
MARINE 

FISH CATCH 
(2000 at per 
million people 

1983-85) 

RANK 

RENEWABLE 

TOTALS 

RANK 

ANE NEAREAST 
Eypt 
Jordo 

Morocco 
Oman .. 
Too"" 

Yemen 

ANE SOUTH ASIA 
BIladeah 

India 

Neall 

Pakiaa. 

Sri L8a 

ANle SOUTHEAST ASIA 
Buru 

lkcmeia 

P!Ipe 

Thailwad 

0.62 
0.35 

0.66 
0.25 

0.36 

0.00 

0.71 
4.34 

7.03 

9.36 

10.61 

0.00 

7.0 

2.67 

7.5 

10 
12 

9 
13 

12 

23 

a 
6 

5 

2 

1 

14 

4 

7 

3 

0.113 
0.144 

0.479 

0.021 

0.213 

0.010 

0.157 
0.390 

0.215 

0.040 

1.560 

0.079 

0.146 

0.275 

0.078 

10 
9 

2 

14 

5 

15 

7 
3 

4 

13 

1 

11 

6 

12 

1.23 
0.17 

1.23 
1.42 

0.56 

0.13 

12.06 

2.27 

9.42 

2.72 

2.51 

26.99 

14.17 

5.41 

2.01 

12 
14 

11 
10 

13 

is 

3 
8 

4 

6 

7 

1 

2 

5 

9 

48 
6 

76 
1481 

149 

68 

5 
9 

0 

10 

73 

76 

307 

601 

59O 

10 
13 

7 
1 

4 

a 

14 

12 

15 

11 

5 

6 

3 

2 

9 

0.51 
O.O0 

19.24 

74.30 

9.96 

2.22 

1.50 
20 

0.00 

2.79 

8.99 

11.70 

9.70 

22.28 

36.69 

13 
14 

4 

1 

6 

20 

12 

11 

15 

9 

3 

5 

7 

3 

2 

111 
121 

77 
76 

5 

8 

119 
97 

103 

30 

89 

64 

57 

74 

62 

13 
i5 

6 
5 

I 

9 

14 

1 

12 

7 

10 

3 

1 

4 

2 
Table 19.1 Tables 19.1; 19.4 Table 21.1 Table 22.1 Table 22.1 
WRi U-119 WRi U8-89 WRi 89 WRiR 8-9 WRR 33-39 
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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 RESERVES 
(All major mitui (All major i s PRODUCTION (mmi metric was 
1916 value per 1916 value per (1916 production per capita (million metric tow • 
10.000 population) 100,000 population) i.petajonul /p.C.) variou years) per capita 1914) 

__RANK RANK RANK RANK RANK 

ANE NEAR EAST 1 
Bapt 0 11 0 10 36.73 2 1.03 5 :.78 3 
Jordan 478 5 36635 6 0.24 13 0.00 1 0.00 10 
Morocco 203 6 66019 S 1.12 10 1.37 3 0.00 10 
Oman 0 11 0 10 1022.65 1 0.00 8 339.70 I 
Tunisia 175 7 589 8 30.66 3 0.00 8 25.87 2 
Yeme 0 !1 0 10 1.95 9 0.00 1 0.00 10 
ANE SOUTH ASIA 
BDanladeah 0 11 0 10 1.08 11 0.00 1 0.00 10 
ndia 65 8 4422 7 6.92 5 1.94 2 0.58 5 

Nepal 0 11 0 10 0.00 14 0.00 1 0.00 10 
Pakitan 11 9 X 9 4.04 7 0.93 6 0.12 7 
Sri Iana 4 10 X 9 0.00 14 0.00 a 0.00 10 
ANE SOUTHEAST ASIA 
Burma 203500 3 2713404 3 2.59 8 0.05 7 0.09 8 
ndonesia 680542 2 21619944 2 23.22 4 0.00 8 6.72 4 

Philippines 14692 4 1504095 4 0.65 12 1.37 4 0.05 9 
Thsiland 1687596 I 26103246 1 5.18 6 16.03 I 0.22 6 

U.S. Breau ofMinea U.S. Bureau of Mines Table 20.1 Table 20.2 Table 20.2 
"Mineral Conmodity Mincral Commodity WRR 8-39 WRR 38-39 WRR 8-#9 
Summars,198" Smarea,1988__" 

17 18 19 
NATURAL GAS HYDRO- HYDRO- NON-
RESERVES ELECTRICITY ELECTRICITY RENEWABLE 

INSTALLED CAPACITY TECNCAL POTENTIAL TOTALS 
(bilion cubic eters (magawans per capita (mawa-l per capt) 
pr capita 1914) 1915) 

_ _ _ _N RANK) RANKj RANK 

AKE NEAR EAST 
1gypt 3.3 5 53 1 62 9 46 3 
Jon 0.0 10 0 13 3 13 73 9 
Morocco 0.2 9 25 6 102 7 56 6 
Omuan 61.6 1 0 13 0 14 59 7 
Tunsa 11.0 2 8 1 1 11 49 6 
YOme . 0.0 10 0 13 0 14 a5 II 
ANE SOUTH ASIA :. 
Dqaa 1.7 7 1 12 7 12 51 20 
ladia 0.4 8 19 7 123 6 48 3 
Nepal 0.0 10 7 9 1011 1 73 a 
Padkiaa 4.1 4 27 5 179 5 52 4 
SriL; 0.0 10 39 2 42 10 '73 8 
ANE SOUTHEAST ASIA 
BUma 0.0 20 4 10 748 2 31 3 
Indonsia 10.5 3 3 11 453 3 37 2 
Philippines 0.0 0 31 4 63 a 55 S 
Thailand 2.9 6 33 3 367 4 28 1 

Table 20.2 Table 20.2 Table 20.2 
V/KR 31-9 /RR 38-39 /RR 3U-89 
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Table A TYPOLOGY OF ANE COUNTRIES 
C BASED ON RESOURCE ENDOWMENT 

AND COMPARISON WITH INCOME PER CAPITA 

RENEWABLE NON-RENEWABLE TOTAL AVERAGE INCOME PER CAPITA 
RESOURCE RESOURCE RESOURCE INDICATOR (1987)

F: SCORE RANK SCORE RANK SCORE RANK RANK RANK US$ 

BY ENDOWMfENT 
VERY RICH 
Thailand 60 2 28 1 8 1 4.6 4 850 
Indonesia 58 I 37 2 95 2 5.0 8 450 
RIChr 
Burma 65 3 51 6 116 3 6.1 12 200 
PhiliMpines 
Morocco 

74 
76 

4 
5 

55 
56 

3 
9 

129 
132 

4 
5 

6.8 
6.9 

7 
6 

sg9 
610 

Pakistmn so 7 52 7 132 5 6.9 10 350 
Tunisia 86 8 49 5 15 6 7.1 3 1180 
Oman 77 6 59 10 136 7 7.2 1 5810 
POOR 
India 98 11 48 4 146 8 7.7 !1 300 
Egypt 11 13 46 3 157 9 8.3 5 680 
Sri ILankra 89 10 73 II 162 10 8.5 9 400 
Yemen 88 9 85 14 173 11 9.1 7 590 
Nepal 103 12 73 11 176 12 9.3 13 160 
VERiY POOR 
Jordan 119 14 78 12 197 13 10.4 2 1560 
Bangladesh 119 14 81 13 200 14 10.5 13 160 

BY REGION 
A/NE NEAR EAST 8.2 1738 
Egypt 111 13 46 3 157 9 8.3 5 680 
Jordan 119 14 78 12 197 13 10.4 2 1560 
Morocco 76 5 56 9 132 5 6.9 6 610 
Oman 77 6 59 10 136 7 7.2 1 5810 
Tunisia 86 498 5 135 6 7.1 3 1180 
Yemee 88 9 85 14 173 11 9.1 7 590 
A/NE SOUTH ASIA 8.6 274 
Bangladesh 119 14 8I 13 200 14 10.5 13 160 
India 98 11 48 4 146 8 7.7 11 300 
Nepal 103 12 73 11 176 12 9.3 13 160 
Pakitan 80 7 52 7 132 5 6.9 10 350 
Sri Laka 10 73 11 162 10 8.5 9 400
A'NE SOUTHEAST ASIA 5.6 523 
Bur= 65 3 51 6 116 3 6.1 12 200 
Indonesia 58 1 37 2 95 2 5.0 8 450 
Philippine 74 4 55 3 129 4 6.8 7 590 
Thailand 60 2 28 i 88 1 4.6 4 850 

Note: This table reprodwes Table 1-4. 
Source: Panayotou, T. Natural Resources and the Environment in the Economies of Asia and the Near Eas: 

Growth, Structural Change and Policy Reform, 1989. 
Note: Regional averages are unweighted mea. 
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