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PREFACE
 

The Center for International Development and Ernvironment of the World Resources 
Institute (WRI) has been cooperating with the Latin America and Caribbean (LAC) Bureau of the
U.S. Agency for International Develnpment in developing this regional environmental strategy
for the 1990s. The main goals of this report are to provide a comprehensive analysis of the 
main environmental problems in the LAC region, to clarify the link between environment and
development, and to identify strategic priorities and actions for A.I.D in the 1990s. The final 
report will provide a valuable resource for use in formulating and implementing actions in this 
important field. Itis intended for a wide audience from many sectors in A.I.D. and in the region,
other donors, governments of the re§ion, NGOs, the U.S. Congress, and interested citizens and
private enterprises. WRI's Center has carried out the work under funding of the Environmental 
Planning and Managment Project in A.I.D.'s Bureau for Science and Technology, Office of 
Forestry, Environment and Natural Resources. 

This draft of the "Environmental Strategy for Latin America and the Caribbean" consists
of an overview of the general conditions, the main environmental problems, their impacts and 
causes, constraints to remedial action, and strategic options. The paper is based on a review
of extensive literature and reports, analysis of A.I.D. projects, and interviews with numerous
people, both inside and outside of A.I.D. In order to clarify how the environment is linked to 
all sectors, the team incorporated the views of experts in many sectors, including many people
outside of the field of natural resources. The "Issues and Background Paper' for this project 
was completed in December, 1990, and was reviewed and discussed by A.I.D personnel at a 
workshop held on December 13-14. The comments and feedback generated at that fruitful 
workshop have been analyzed and incorporated into this draft. 

This paper should be treated as a draft. Hopefully, it will stimulate interest, discussion,
debate, and feedback. Reviewers' comments, suggestions, and ideas are welcome: they will 
be fully considered in the preparation of the final strategy document. The formulation of this 
strategy will continue as a participatory process, involving many people in the determination 
of priorities. Further interviews of individuals in LAC countries will be undertaken. This
participation will increase the legitimacy and strength of the strategy and also increase the 
effectiveness of the actions. The final choice of strategic approaches will obviously vary in 
different countries, depending on conditions and constraints in each country. 

Copies of this draft have been distributed to people whose comments will be valued in
the review and revision process. Opinions and ideas will be aired in a workshop, which will 
benefit the preparation of the final strategy report. 
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ENVIRONMENTAL STRATEGY OPTIONS
 
FOR LATIN AMERICA AND THE CARIBBEAN:
 

EXECUTIVE SUMMARY
 

Introduction 

The Latin America and Caribbean region has a great abundance and diversity of natural 
and human resources. Over the past several decades, however, the resource and 
environmental conditions have become increasingly degraded, undermining economic growth
and threatening human health in the region. These environmental problems have reached a 
level of urgency in the 1990s. The nations are challenged to adequately manage and develop
natural and human resources to bring about sustainable economic development; and many of 
them have undertaken attempts to meet this challenge. Unfortunately, the regional economic 
crisis has compounded forces of degradation and have limited the financial resources available 
to solve these pressing problems. 

The Latin American and Caribbean (LAC) Bureau of the U.S. Agency for International 
Development (A.I.D.) is formulating this regional environmental strategy in order to: clarify the 
link between environment and development, identify approaches and activities which will be 
most effective in resolving the problems, and integrate environmental considerations into all 
programs. This draft Environmental Strategy sets out options intended to address these urgent
issues. The report presents a framework clarifying the environment-development nexus, the 
main environmental conditions and problems in LAC, their impacts and causes, constraints to 
remedial action, and suggested strategic principles and actions for AID/LAC in the 1990s. 

A basic assumption behind the strategy is that the environment is not a threat to 
development, nor is it another sector for development, to be assigned to a "new" division to 
handle, Rather, environmental quality and natural resources are fundamental to economic 
growth and development. Thus, programs, policies, and projects to ensure environmental and 
natural resource sustainability must be integrated into traditional development programs, and 
into all activities of A.I.D., governments, private enterprises, and citizens. 

The report will stress the importance of understanding and addressing the human 
dimensions of environmental problems -- ie, the social and economic roots and repercussions
of these predicaments. Overcoming all forms of environmental problems is thus critical for 
improving human welfare, economic development and political security in the 1990s. 

The good news is that there are plenty of ways to harmonize ecological, economc, and 
social needs in the process of development. Experience shows that private sector enterprises
profit from environmentally-sound investments; and similarly, governments, NGO's, and 
community groups can benefit greatly, environmentally, economically, and socially, from 
sustainable activities. The actual implementation of these initiatives often requires different ways
of thinking and innovative strategies, methods, policies, and projects -throughout the range of 
activities associated with development assistance. Such changes sometimes are constrained 
by institutional, political, and economic barriers, but these problems can often be resolved 
through dialogue, negotiation, and comprehensive accounting of resource values. 

The strategic principles, objectives, and options presented here are at a general level,
and logically not all of them will apply to all countries of the region. The cross-cutting 
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principles serve as particularly important guidelines aimed to link economic, social, and 
ecological interests. The options may be seen as an "idealized" array, based on the analysis 
of the key issues and needs of the Latin American and Caribbean countries. They have not 
yet been narrowed to the point of a Final Strategy for the AID/LAC Bureau's activities. Each 
country will need to select priorities adapted to local conditions. 

The report consists of the following sections: 

I. Background/Framework: The Sustainable Development Challenge
 
Linking Economics, Ecology, and Society
 

The environment, economic development, and human health are inextricably linked. 
"Environmental" issues are not only "green" conc~erns, such as loss of habitat, wildlands, 
vegetation, flora, fauna, and soil. They also include "brown" issues such as sewage 
contamination, pollution, lack of potable water, and waste hazards - which often reflect poverty 
and inequities. All of these are social and economic issues which directly impact peoples' 
health and welfare. The roots of these predicaments must be confronted to achieve integrated 
sustainable development, which means that the political economic and social structural causes 
must be addressed. The LAC nations face the vital need to integrate environmental 
management into all activities, while overcoming severe economic crisis which has emerged 
in the past two decades. Environmental management initiatives constitute opportunities for 
effective change. Private companies, governments, and NGOs can make important 
contributions in these efforts. 

I1.Constraints to Remedial Action 

A.I.D., other donors, LAC governments, NGOs, and other groups have responded to 
many of these problems, by developing programs and activities aimed toward alleviating 
degradation and supporting sustainable development. Nevertheless, environmental problems 
are worsening in many areas, and the efforts for change are thwarted by the following main 
constraints: a) policy and political influences; b) socioeconomic inequities, which often prevent 
people from adopting changes; c) institutional weaknesses; d) economic factors, including 
poverty, uncontrolled or directed economic growth, indebtedness, and pressures to "mine" 
resources; e) gaps in education and information; and f)lack of attention to public participation. 

"" -.-_ L .T up,99
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Ill. Strategic Principles 

Preventing and alleviating natural resource degradation and poverty requires integration
of environmental management into al arenas of development, as depicted in the Integrated
Sustainable Development Framework diagram above. Changes are needed to merge
ecological, economic, and social aims. This calls for effective strategic principles: 

1) Address the root causes underlying environmental/human degradation, 
stressing prevention of problems. 

2) Develop economic and environmental policies for sustainable development 
and eliminate conflicting policies that cause degradation. 

3) Strengthen institutions involved in natural resources and environmental 
management, including NGOs and government agencies, which includes 
improving management, legal systems, and technical capacities. 

4) Support public participation and empowerment of local people In 

environmental initiatives. 

5) Strengthen the role of the private sector in environmental management. 

6) Promote research, information exchange, and technology transfer for 
sustainable development and environmental management. 

7) Strengthen education and training of environmental management, in all 
areas and at many levels. 

8) Integrate environmental impact studies into development processes and 
In a wide range of projects and activities. 

9) Promote donor coordination and interagency collaboration for undertaking 
natural resource and environmental management. 

These principles apply to all of the sector-specific areas and actions identified below. 

IV. Priority Areas for Strategic Actions 

All major sectors of LAC affect and are affected by environmental degradation and 
resource depletion, ranging from pollution to soil erosion to loss of genetic resources. All of 
the problems have adverse cross-sectoral impacts, particularly economic losses and harm to 
human health, which can undermine development. In addition, the predicamen ts have a wide 
range of specific causes; but the main causes are often rooted in economic forces,
inappropriate policies, short-term time horizons, and inequities in resource distribution. 
Overcoming these problems requires effective actions in the priority areas identified below, and 
application of the cross-cutting principles in each of these sectors. 
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Areas 	of strategic actions: 

A. ECONOMIC POLICIES, TRADE, AND INVESTMENT 

Objective: Support environmentally-sustainable economic policies, trade, and 
Investment, and prevent social/ecological degradation from Investment & trade. 

Actions: 1) Establish environmental accounting to reflect actual values of resources 

2) Implement policies to mitigate potential negative environmental impacts from trade 
and structural adjustment policies 

3) Develop incentives to promote private sector investments in environmentally-sound 
services, industries, and products 

4) Expand ecotourism and environmentally-sound tourism which benefit local people 

5) Promote innovative financing mechanisms, such as debt-for-nature and debt-for­
development swaps in environmental management 

6) Support local management and incentives for small private businesses involved In 
environmental enterprises 

7) Improve flow of technology and information from North to South and South to South 
and within the countries, partly through inc-eases in commerce 

B. POPULATION, HEALTH, AND THE ENVIRONMENT 

Objective: Reduce population pressures and environment-related health problems, 
emphasizing family planning, preventive health measures, and community actions. 

Actions: 1) Develop family planning programs 

2) Implement comprehensive population policies
 

3) Improve supply services and quality of water
 

4) Improve hygiene and sanitation
 

5) Develop occupational health and safety programs
 

C. URBAN & INDUSTRIAL ENVIRONMENTAL CONDITIONS 

Objective: Prevent and minimize pollution in urban/industrial areas and provide 

urban residents safe and affordable water, sewage and waste disposal services. 

Actions: 	1) Improve water treatment and delivery systems in urban areas 

2) Develop waste management and disposal services 
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3) Reduce and prevent pollution through changes in policies, technologies, and 
industrial processes, and promote efficient clean production systems 

4) Promote recycling and conservation of reusable materials 

5) Improve planning to avoid and mitigate natural disasters in urban areas 

D. AGRICULTURE 

Objective: Support goals of sustainability (including environmental soundness, 
productivity, and equity) In the development of agriculture, emphasizing resource 
management, participatory approaches, and security of rural livelihoods. 

Actions: 1) Develop sustainable agriculture, emphasizing soil conservation, agroforestry, and 

water/irrigation management, and using systems and participatory approaches 

2) Improve land tenure systems and security of land ownership 

3) Reform agricultural pricing to support productivity, sustainability, and equity 

4) Harmonize actual agricultural land use with soil capability, involving local people in 
decision-making and analysis of capacities and uses 

5) Develop sustainable crop protection, including pesticide regulations, Integrated Pest 
Management, and improved phytosanitary laws 

6) Promote diversity of species and systems, and crop diversification 

7) Provide balanced support of agricultural exports and food crops for local markets 

8) Improve market opportunities and rural financial/credit systems 

9) Improve infrastructure maintenance and development 

10) Ensure narcotics interventions are environmentally sound 

E. NATURAL RESOURCE SYSTEMS: FORESTS, WATERSHEDS, BIODIVERSITY & WILDLANDS 

Objective: To reduce deforestation, develop sustainable, productive, & equitable 
management of forest resources, Improve watershed/water management, and 
promote conservation of biodiversity and wildiands, stressing participatory actions. 
Actions: 	1) Slow deforestation and promote reforestation through improved programs, policies, 

and incentives 

2) Improve land tenure and property rights systems to promote sustained resource use 

3) Develop comprehensive watershed management 
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4) Develop multi-purpose natural forest management 

5) Develop agroforestry and social forestry activities 

6) Support conservation of biodiversity, wildlands, and forest areas (such as parks, 
reorves), ensuiing that local people participate in and benefit from the initiatives 

7) Promote innovative approaches to link biological and cultural diversity, such as 
extractive reserves, ecotourism, and seed banks 

8) Promote efficiency and equity in water distribution 

9) Develop comprehensive planning and siting of dam construction 

10) Reform colonization policies and settlement incentives in forest lands 

F. COASTAL RESOURCES 

Objective: Improve coastal zone management and planning and prevent coastal 

pollution, giving attention to sustainable development of tourism and fisheries. 

Actions: 1) Control overfishing and induce sustainable fisheries management 

2) Implement laws and/or incentives for controlling effluents, waste disposal, sand 
mining, petrochemicals, and other sources of pollution along shores, 

3) Improve environmental analyses, planning, and management for tourism and 
infrastructure construction in coastal areas 

4) Integrate coastal management with watershed management/planning 

5) Improve regulations over reef, mangroves and endangered marine species 

G. ENERGY 

Objective: Increase energy efficiency and conservation, develop renewable energy 
sources, and eliminate barriers to appropriate energy production technoiogies. 

Actions: 1) Improve energy efficiency and conservation in all sectors 

2) Develop comprehensive sector-wide energy planning and energy policy reforms 

3) Increase use of renewable energy sources, including biomass, small hydropower, 
wind, solar energy, and geothermal 

4) Support the development of co-generation plants by independent producers 

5) Improve access to and efficiency of fuelwood use 
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H. HUMAN RESOURCES, INSTITUTIONS, AND DEMOCRATIC INITIATIVES 

Objective: Strengthen human resource development through education & training, 
and support democratic initiatives for sustainable and equitable development. 

Actions: 1) Develop environmental education programs at all levels (schools & universities) 

2) Strengthen laws, regulatory systems, and enforcement mechanisms to support 
environmentally and economically sustainable use of resources 

3) Support public-awareness-raising efforts for environment-related issues 

4) Develop environmental training for policy-makers, technicians, and managers 

5) Develop innovative institutional linkages, networks, and improved communication 

6) Support locally-based expertise, taking advantage of local experiences & knowledge 

7) Support democratic initiatives and local grassroots environment-related movements 

V. Discussion of Strategic Options 

The final section consists of a brief overview of the main problems, causes, principles, 
and options, summarized in the form of a simple matrix. The wide range of options represent
opportunities which can be undertaken by donors, private enterprises, government agencies, 
NGOs and community groups. The AID/LAC Bureau Missions and the countries of the region 
will need to select priorities, depending on their natural and human resource capacities, and 
development agenda. Programs need to be adapted to particular constraints, and must allow 
for dynamic flexibility. Implementing the strategy will require major policy changes and solid 
actions that go beyond rhetoric. 
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I. BACKGROUND/FRAMEWORK: 

THE SUSTAINABLE-DEVELOPMENT CHALLENGE IN LAC 

Linking Economics, Ecology, and Society 

a. Introduction 

The environment of the Latin American and Caribbean region consists of a great
abundance and a wide diversity of natural and human resources. Despite this rich innate 
endowment, however, the nations of this region confront a wide range of environmental 
problems harming natural resources and societies in the late 20th century. These problems 
range from health hazairds from pollution to deteriorating land and water resources. The 
repercussions of these predicaments include rising economic and social costs and threats to 
human welfare -- undermining economic development and social stability. 

The nations of Latin America and the Caribbean face the challenge of adequately
managing and developing the natural and human resources for sustainable economic
development. The existing problems demand innovative solutions and concerted actions. They
must include a diversity of technical, social, economic, institutional, and political initiatives and
reforms. The great cultural and natural capacities of the region need to be used with creativity
and imagination to resolve difficult dilemmas. Environmentai management must become an 
integral part of the development process. 

b. Clarifying The Environmental Agenda: Resource-Economy-Society Linkages 

The character of environmental problems in Latin America and the Caribbean can be 
summarized in six general themes or points which will be illustrated thoughout this report. 

First, environmental problems are defined broadly. They include not only "green" 
resource dilemmas -- eg, loss of habitat, wildlands, forests, vegetation, flora and fauna, soil 
erosion and watershed conditions; they also include what are called "brown" issues, .such as 
sewage contamination, scarcity of potable water, and inadequate disposal of solid and 
hazardous wastes. Thus, environmental predicaments are far more than aesthetic and "future" 
concerns; they are social and economic costs which directly harm social welfare and can 
provoke political instability. (Brundtland, 1987, IDB/UNEP, 1990) 

Second, many environmental problems have widespread repercussions, affecting all 
levels and groups of society; but, poor people -- ie, low income groups in rural and urban 
areas -- usually are the main victims of these problems. That is, the poor suffer a 
disproportionate burden of these harmful effects in the region (IDB/UNEP, 1990). This 
distribution of impacts needs to be given attention when attempting to form solutions. 

Third, poveft is both a cause and effect of many forms of environmental degradation.
However, "blaming" the poor for the problems is a common misperception which needs to be 
eliminated. Poverty isderived from deeply-rooted historical development patterns and inequities 
-- which sometimes "force" poor people to unintentionally harm or overuse natural resources 
and/or to live in deteriorated physical conditions. Paradoxically, paths to affluence that 
emphasize short-term economic interests also are both causes and outcomes of resource 
degradation. Inother words, there are worsening environmental problems associated with both 
economic development and very low levels of development. 
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Fourth, Latin America and the Caribbean is characterized by both crises and 
opportunities. These tensions are manifested by the fact that the region has extensive natural 
resources and biological diversity, offering great unrealized potential; yet the resources are 
being increasingly degraded and depleted. In addition, there is wealth concentrated in some 
areas and great cultural richness, but the majority of people in the region live in poverty,
constrained by inequities and low incomes, and many suffer from cultural, political, and social 
oppression. Environmental conditions illustrate these paradoxes. Although attention to the 
environment is growing, the problems have worsened. For example, the lack of sewage
disposal and potable water affect growing numbers of people, provoking high incidence of 
infectious disease and high rates of child mortality. Industrial and urban pollution of air and 
water have reached alarming levels, causing illness and reducing life expectancy. Deforestation 
rates have increased, usually in areas unsuitable for sustained production, contilbuting to soil 
erosion, declines in agricultural productivity, and loss of biodiversity. High rates of population
growth and urbanization exacerbate the economic and environmental dilemmas in many areas. 
Resouhces, economic opportunities, and services are inequitably distributed and are insificient 
to accommodate expanding populations. 

Fifth, environmental problems must be seen in relation to the economic and political
context. Over the past two decades, the LAC nations have been shackled by severe economic 
crises, characterized by growing external debt (reaching approximately $500 billion for the 
region in 1988), accelerating inflation, recession, high unemployment, and growing inequities in 
income distribution --which exacerbate poverty. Many governments and international agencies
have attempted to resolve these problems through structural rdjustment and austerit', 
measures, and promotion of short-term growth and exports. Although some countries have 
overcome the serious stages of crises, most still face economic hardships. These economic 
situations both affects and are affected by natural resource conditions. That is, economic 
problems are partly caused by resource degradation, such as the declining agricultural
productivity from soil erosion. At the same time, economic factors, including poverty, inequities,
and the economic policies and forces which induce short-term unsound approaches of resource 
extraction, contribute to resource and human degradation. 

Sixth and finally, it is clear that environmental degradation, economic decline,
deterioration of health, and social-political instability are closely interlinked. These conditions 
have trapped many people in the regic-i in a vicious circle. In turn, addressing environmental 
issues means addressing factors that impinge upon peoples' welfare and human rights, as well 
as the physical resources on which societies' livelihoods depend. Environmental management
dilemmas cannot be divorced from economic and social development in the region. 

c. Importance of Understanding Root Causes 

The causes of environmental degradation are multifaceted and complex; and they need 
to be well-understood and addressed in order to solve the problems. In general, the causes 
include technical constraints, ecoromic and financial constraints, institutional and political
weaknesses and biases, and demographic factors, as well as natural physical factors. Any
given problem usualy has several contributing factors; no single factor can be blamed. 
Specific causes of degradation will be explained in this report. 

In general, however, the underlying root causes are often economic and political forces 
which drive the patterns of development in unsuatainable directions. More specifically, these 
factors include: particular patterns of development which are aimed for short-term interests and 
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which give inadequate attention to future and social impacts, such as over-exploitative use of 
resources; economic pressures to repay growing debts; limited time horizons; and, in many 
cases, inequity in the distribution of resources (Brundtland, 1987, Leonard, 1987). Land tenure 
inequities are proven to be particularly important underlying causes of deforestation, soil 
erosion, land degradation, and the concomitant hardships for rural poor people (Leonard, 1987, 
IDB/UNEP, 1990). Conventional economic policies and incentives often support these kinds of 
forces and patterns, since they tend to neglect or contradict concerns for environmental, and 
souioeconomic sustainability. Moreover, policy-making processes rarely involve local people 
and farmers in most countries, which aggravates the neglect of peoples' resource needs. 

Other socioeconomic factors which contribute to these problems are weak institutional 
and educational capacities and absence of political will to address environmental issues. These 
weaknesses are partly due to the fact that many decision-makers still have the false perception 
that environmental management and development conflict, instead of understanding that these 
can actually coincide. 

These crucial underlying social, economic and political forces are simply depicted 
below: 

CAUSES OF NATURAL AND HUMAN RESOURCE DEGRADATION 

POLITICAL-ECONOMIC, SOCIAL, 
AND INSTITUTIONAL FACTORS 

(eg, land tenure inequies, 
short4eam aims, legal biases) 

4'4 

I ', TECHNICAL FACTORS 
(eg, how land and

I iechnologiosare used' 

BIOLOGICAL/PHYSICAL
 
FACTORS
 
pg. ecosystem 

processes) 

- PROBLEM 
/ ("symptom" 
of degradation) 

Source: Thrupp, 1989 
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d. Responses and Challenges: Integrating Environment and Development 

In the LAC region, initiatives have been taken In attempts to resolve the mutifaceted 
environmental problems. A.I.D. and other donors, LAC government agencies, multilateral 
banks, NGOs (both local and international), and community groups have become Involved in 
these efforts. They include a wide diversity of projects and measures for resource 
conservation and environmental management. 

A.I.D.'s current activities in the area of environment and natural resource management 
are a necessary outgrowth of its responsibilities defined in the Foreign Assistance Act of 1961. 
In 1976, these environmental responsibilities were formally set out in Federal Regulation 16 (22 
CFR Part 216), which provided detailed guidance on evaluating the environmental effects of 
projects, programs and activities proposed for A.I.D. funding. Between 1977 -and 1986, the 
Foreign Assistance Act was amended to reflect increased government commitment to these 
issues. Section 118 was amended to require environmental assessments for any A.I.D. project
significantly affecting the environment, and was later expanded to place a high priority on 
conservation and sustainable management of tropical forests. An amendment to Section 119 
encouraged the participation of local people in all stages of project design and development 
relating to biological diversity. 

A.I.D.'s 1988 Policy Paper on the Environment and Natural Resources was the first 
attempt to place the above regulations into a coherent policy framework. The recognition ihat 
sustainable use of natural resources is essential to the Agency's c.entral goal of promoting 
economic expansion in developing countribs has brought environmental issues into the 
mainstream of project planning. The policy paper was followed in May of 1990 by the "Initiative 
on the Environment", a proposal by the Working Group on the Environment to guide A.I.D.'s 
natural resource and environmental interventions in the most urgent areas. 

The LAC Bureau and country missions have made progress in developing such efforts 
(summarized in Appendix 2), which conform to the previous policy guidelines, psi'ritiPs and 
proposals. The Central America Strategy (November 1990) was an imnortart sLep in spec, ying 
strategies priorities for resolving pressing problems in the reirri. A.I.D. has recently 
established additional inv"'ative me~ins of supporting environmental management and 
sustainable development in the Enterprise for the Americas Program (June 1990). 

Through these oxperiences, it has become clear that the amelioration and prevention 
of environmental problems contribute to economic development. That is, environmental aims 
and development aims can be mutually-reinforcing and linked. Conservation and pollution 
prevention pay, in terms of preventing losses, Increasing productivity, and sustaining
profitability, as well as improving social conditions. The "health" of the environment and its 
resources is vital to the "health" of the economy and society. Millions of people are calling 
attention to the economic hardships from resource degradation and to the need to link 
environment, development, and equity aims. 

Undeniably, conflicts sometimes arise between "environmental" and profit-making 
interests, usually involving trade-offs between long-term vs. short-term aims, or social vs. 
individual/private interests in resource use. However, these conflicts can be resolved in many 
cases, sometrmes through negotiations and balancing trade-offs, in order to find sustainable 
and just solutions. 

Finding effective solutions is by no means easy, however. Many environmental initiatives 
have serious constraints and weaknesses. Some of the main constraints are insLitutional 
weaknesses, lack of policy and political support, economic limitations and conflicts, 
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socioeconomic inequities, and lack of environmental education -- which were mentioned above 
(as causes). Other constraints are due to weaknesses in planning, implementation and 
monitoring of policies, programs, and projects. In particular, many environmental efforts have 
not adequately accounted for social and cultural factors, and have not enabled full participation 
and involvement of local people. This neglect of the "human dirnension" is being increasingly 
recognized by A.I.D. and other agencies, and attempts have been made to redress this 
problem. It has become clear that success in environmental management depends partly on 
full participation of the local people. That is, success is more likely when people themselves 
are interested and are fully engaged and empowered in the process of defining and resolving 
the problems and building alternatives. 

Despite the disarray and despair which is often depicted about degraded resource 
conditions in Latin America and the Caribbean, hope for the future can be seen in these 
emerging activities. Environmental deterioration is not an inevitable outcome of human activity; 
it has emerged fiom particular patterns of development. These patterns do not have to be 
maintained. Lessons have been learned and major changes are being made to bond economy, 
ecology and society. Sustainable development depends largely on prudent management of the 
natural resource base. LAC faces a challenge of overcoming the spiral of degradation, while 
effectively realizing the great potential of the rich human and natural resources in the region. 
(See Figure below) 

This Environmental Strategy Paper for LAC is designed to provide a long-term and 
comprehensive perspective on the environment and natural resource conditions of the region. 
It will also present strategy options which fit, complement, and supplement previous guidelines 
and efforts supported by A.I.D.'s and the LAC Bureau for sustainable economic development. 

p t&Industry 

,.-,"r Thrupp, 1990,c ,ALA. 
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!. CONSTRAINTS TO REMEDIAL ACTION
 

Although many efforts have been taken to overcome the environmental problems in the 
region, there are still major constiaints and barriers to effective action and change.
Unfortunately, environmental degradation and natural resource depletion are continuing in most 
of the Latin American and Caribbean countries, in spite of these initiatives. Although some 
have been successful in introducing new environmental management practices, the measures 
are still inadequate in quantity and quality to bring about the required changes. Achieving
sustainable and equitable forms of development poses difficult challenges, and it requires
transformations of conventional development patterns. 

The main constraints to effective action for resolving environment-development
dilemmas are common to nearly all issues. Experiences have shown that the main barriers are 
not technological; that is,many management technologies exist. However, they have not been 
widely disseminated or adopted for a variety of reasons. One of the main problems is that the 
causes of the problems are not being directly addressed, attacked, and changed. That is,the 
measures address the "symptoms" and apply remedial measures, rather than confronting the 
roots of problems. The main constraints to effective action are grouped in six general
interrelated types: Policy/political influences; inequities; economic forces; institutional 
weaknesses; lack of education; lack of attention to public participation; lack of diffusion of 
appropriate technologies. 

A. POLICY/POLrlICAL INFLUENCES: 
There are numerous political and policy constraints affecting natural resource agencies

and programs in Latin America and the Caribbean. Political forces and prevalent economic and 
legal policies often counteract objectives for sustainable equitable development. 

Political support is often the critical ingredient which determines the breadth and depth
of sustainable development activities. Yet, in LAC, this vital factor is often missing. Lack of 
strong and consistent political support results in inadequate financial, political and social 
incentives for developing effective environmental initiatives. This severely limits the potential
contribution of such measures. 

In some cases, political support is lacking because environmental protection and 
resource management can be controversial and politically sensitive for decision-makers. 
Moreover, environmental interests are often perceived as conflicting with development interests, 
even though this is not necessarily true. In these situations, decision-makers tend to give
political support to conventional economic interests, to the neglect of environmental issues. 
Strong political support for resource management has come from leaders who recognize that 
environmental and economic interests can coincide to achieve sustainable development aims. 

Important related constraints are government policies which conflict with rational 
environmental management. Many LAC policies intended to promote economic development
have negative social and environmental consequences. Policies which contribute to resource 
degradation and which counteract sound management include: 
i) government subsidies for agrochemicals, beef cattle production, and timber;
ii) colonization policies (which require deforestation for acquiring land titles); 
iii) incentives for agricultural exports requiring heavy agrochemical inputs;
iv) price controls which discriminate against the disadvantaged; 
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v) deregulation of polluting industries and of toxic products; 
vi) policies which permit and encourage land speculation and deforestation; 
vii) tax policies which lead to inefficient and environmentally harmful land/forest use 
viii) leasing and colonization policies which induce settlement in fragile areas; 
ix) pricing policies which undervalue resources (eg, water and oil) and hinder conservation. 
Usually the negative effects of these policies are unintended; but changing these policies can 
be difficult, because they are often backed by deeply-entrenched economic interests. 

Weaknesses and biases in the legal policies which govern economic and environmental 
policies are also significant constraints. Typically, in many LAC nations, environmental laws 
exist "on paper;" but, in practice, they are inadequately implemented and enforced. 
Mechanisms for enforcement often are absent because of lack of finances and staff for this 
purpose, and inadequate political commitment. Natural resource projects, strategic planning, 
and institutional innovations can not proceed effectively without supportive and compatible 
national policies and laws (USAID/ROCAP, 1989). 

B. INEQUITIES: 
Inequity in the distribution of land, resources, and income is a crucial constraint to 

carrying out effective environmental management. Sociueconomic inequities are deeply-rooted 
in the historical patterns of economic development in LAC. The pervasive disparities between 
rich and poor throughout LAC deter people from changing their resource practices and use. 
For example, it is difficult for farmers on very small plots of land to adopt tree-planting, because 
trees occupy land they need for growing basic foods. Likewise, building soil conservation 
terraces requires a great deal of time which farmers often need to devote to producing 
immediate necessities for their families. Inequitable land-tenure systems and land-titling policies 
are particularly strong barriers to the, sustainable use of land and resources. They lead to 
concentration of land ownership and "squeeze" or displace small poor farmers, forcing them 
to farm on ,insuitable unproductive lands. When people do not have security of land tenure, 
they are unlikely to invest in conservation practices such as tree-planting which have longer­
term payoffs. In general, the majority of people -. ie, the poor -- lack alternative sources of 
income or resources which could enable them to change to environmentally sound activities. 
(IDB/UNEP, 1990, Leonard, 1987, Brundtland, 1986) 

Moreover, efforts to develop environmentally-sound technologies are limited because 
they seldom reach poor people living in isolated marginal areas. Development of infrastructure 
and services often do not benefit the rural poor, but instead are biased towards urban 
populations (Lipton, 1983). This happens partly because of difficulties and high costs of gaining 
access to these regions, and because of political influences of powerful urban interests. On 
the other hand, strong vested economic interests defending status quo structures sometimes 
block efforts to introduce resource management and land-tenure changes which could help the 
majority. 

Urban pollution control and sanitation programs are also constrained by inequities in 
the distribution of income. For example, poor urban people and poor municipal governments 
cannot afford to install sanitation systems or treat water. Since they lack access to waste 
disposal services, it is difficult to dispose of wastes and sewage in sanitary ways. On the 
other hand, large industries are often favored by policies and exemption from laws, which may 
encourage them to pollute or to over-exploit resources. The prevalence of these inequities limit 
the prospects for truly successful environmental management initiatives. (IDB/UNEP, 1990, 
Leonard, 1987) 
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C. INSTITUTIONAL WEAKNESSES: 
Many efforts for environmental management are thwarted by institutional weaknesses. 

Many government institutions involved in resource and environmental issues lack funding,
trained staff, technical expertise, vehicles, information, and other resources required to 
implement comprehensive projects and policies. They also tend to lack regulations and law 
enforcement mechanisms. In addition, many are constrained by poor organization, weak 
leadership, unclear mandates, and conflicts with other organizations. Decisions and actions 
may become bogged down in bureaucratic "red-tape." When several agencies are involved 
in the management attempt3, they often lack coordination; and instead, they tend to compete
unproductively or duplicate efforts (Leonard, 1987, AID, 1989). 

Government institutions in the region also have difficulty attracting highly qualified and 
motivated individuals, mainly due to inadequate wages and lack ot training opportunities. Many
individuals are unwilling to endure governmental bureaucracies while receiving very low wages. 
Together, these weaknesses interfere with the institutions' abilities to effectively plan and carry 
out environmental actions and hinders efforts for policy and law enforcement as well. 

These institutional constraints are often derived from macro-economic pressures outside 
the control of the institutions themselves. General economic recession and lack of public
funds, compounded by the governments' indebtedness, contribute to the problems. The 
agencies are sometimes subject to pressures from powerful economic constituencies, or to 
political interests of donor organizations, which can undermine their aims. 

LAC organizations also tend to lack access to urgently-needed information. There are 
often gaps in communication and in information flow between institutions, both North-to-South 
and South-to-South. Donors and development agencies often fail to ensure that information 
available to the institutions they are trying to assist. Effective policy formulation is difficult 
without access to adequate scientific infornation. Incomplete or outdated information 
significantly hampers the abilities to analyze past trends and to plan effectively for the future. 

NGOs and grassroots groups offer strong potential in carrying out environmentally and 
socially beneficial changes and some have fewer weaknesses than the government
organizations. However, NGOs tend to have a weak financial base, relatively little political
Dower, and sometimes inexperienced management capacities. These weaknesses, combined 
with lack of collaboration and "turf struggles" can defeat NGO efforts to carry out measures for 
sustainable development. This institutional framework in LAC requires major changes in order 
to create and implement effective actions. 

D. ECONOMIC FORCES AND POLICIES: 
Economic pressures - particularly the pressure to maximize short-term yields and 

growth, to the neglect of the environment - also pose constrain~s to carrying out effective 
environmental actions. Although economic development and prosperity can be enhanced 
through sound resource management, the conventional patterns of growth in LAC have often 
neglected environmental factors and have thwarted efforts to overcome degradation. Recently,
economic forcs include recession, deep indebtedness, high rates of inflation, uneven growth 
patterns, unfavorable terms of trade, over-dependency on unpredictable export markets, 
austerity measures aimed for structural adjustment, and over-exploitation of resources, with the 
neglect of social "externalities" and long-term economic problems. Such factors are derived 
partly from international market forces. 
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Analysts have pointed out that poverty and the struggle for economic survival represent 
barriers for developing sound environmental programs (USAID/ROCAP, 1989, p. 13). However, 
it is important to recognize that the poor (with their logical "short-term" visions) can not be 
"blamed," largely because poverty is determined by broader societal inequities and skewed 
economic growth. Equally important barriers are inappropri te paths to "affluence," ie, patterns 
of over-exploitation ior short-term interests, which have generated unnecessary social and 
environmental costs. 

Furthermore, market prices and economic accounting methods undervalue or 
misrepresent environmental impacts, aoods and services. They do not reflect the real values 
of forests, watersheds, biodiversity, and other services of ecosystems, nor account for the real 
costs of environmental degradation. Market signals cannot ensure that resources are used 
wisely. Ukewise, economic decision-making processes rarely address equity issues in the 
distribution or use of resources. 

The imperative to pay back debts and to pursue structural adjustments compound 
pressures to maximize short-term returns, which may conflict with aims for sustainability. For 
example, heavy pressure to grow non-traditional export crops with heavy agrochemical inputs 
(in the efforts to earn foreign exchange rapidly) can counteract efforts to rationalize and 
minimize use of hazardous pesticides. Or, for example, measures intended to attract foreign 
manufacturing investments, such tax exemptions may contradict efforts to curtail pollution. 

Another major constraint is the lack of economic incentives for private sector 
involvement in environmental management. There is great potential for private enterprise 
activities, as illustrated by increasing successful "green" investments by companies in the U.S. 
and Europe. Yet, LAC governments have not yet created the economic climate to encourage 
these changes. Many private companies, like decision-makers, tend to erroneously perceive 
natural resource management conflicts with their interests. 

These fundamentl economic distortions have not yet been adequately confronted. 
Changing these patterns is imperative for ensuring sustainability of resource use. 

E. LACK OF EDUCATION AND INFORMATION: 
Lack of education and information at all levels is another key barrier to effective 

environmental action. Throughout LAC, there are insufficient technical training, primary and 
secondary school courses, and educational programs for scientists and policy-makers in the 
fields of environmental management. There are gaps in peoples' access to environment­
related information at all levels. Similarly, the general public tends to have low levels of 
awareness of environmental problems, which reflects the public's lack of access to information 
and education. In some cases, there is incomplete or uncertain knowledge on impacts and 
seriousness of the problems. Even if environmental initiatives are well-planned and designed, 
they cannot be carried out effectively if projects personnel do not have adequate training and 
information. These weaknesses inhibit the abilities of people in LAC to analyze the significance 
of environmental problems and to implement effective solutions. 

Lack of funding and weak political support are factors which contribute to these barriers 
in environmental education. Given economic hardships, educational and information services 
in general have suffered budget cuts. Although schools and universities have begun to develop 
programs in some countries, many have not realized the need to include environmental 
science in their curriculum. Furthermore, poverty constrains peoples' attendance of schools 
and courses, just as it hinders the abilities of governments to develop educational programs. 
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Another constraint Is a lack of attention to indigenous skills and knowledae which could 
be used more effectively in designing environmental education and management. Educational 
programs rarely make use of this valuable source of information, which should be fully
incorporated. Use of "top-down" approaches to education and training, rather than "bottom­
up" interactive approaches, have also hindered the effectiveness of environmental education. 

F. LACK OF ATTENTION TO PUBLIC PARTICIPATION: 
The fate of the resource base will be determined partly by individuals' everyday actions. 

Yet, local communities and citizens have not been given opportunities to participate in decision­
making regarding resource use and management. The lack of attention to participation can 
limit the potential for empowerment of populations. This, in turn, limits the effectiveness of 
environment-related activities and policies. Yet, experiences show that when local people are 
enabled to have full power and involvement in these efforts, suc-.esses are more likely to occur. 

Although grassroots groups and NGOs have been active in democratic environmental 
movements, they are not sufficiently encouraged and instead are sometimes thwarted by
governments. They usually do not have sufficient tools, incentives, and funding to carry out 
their efforts; and they tend to lack open lines of communication with decision-makers. The 
voices of citizens are often not heard in political arenas. Community groups and farmers are 
rarely treated as partners in developing environmental actions; rather, they are often viewed 
mistakenly as passive "targets." These limitations are present in a range of environmental fields. 
Frequently, women are neglected in such programs, which hinders effectiveness; yet women 
are often key actors in resource management. 

In recent years, donors have often talked about improving participation of people in such 
activities, and some efforts have been made, with encouraging results. However, much of this 
talk is rhetoric, and has not been seriously taken into account. Merely undertaking interviews 
with local people is not enough to constitute fruitful public participation. When project directors 
attempt to incorporate participatory concepts, they still may perpetuate top-down management
by foreign or high-level "experts," rather than supporting more effective bottom-up activities. 

G. LACK OF DIFFUSION OF APPROPRIATE TECHNOLOGIES: 
Certain kinds of technologies are well-adapted and appropriate to mitigate and prevent 

resource degradation. Examples of existing environmentally-appropriate technologies include 
terraces to reduce runoff, contour ditches, tree-planting (eg, in agroforestry systems), mulching,
gully plugs, integrated pest management methods, pollution control devices, and renewable 
energy technologies. Also available are industrial technologies and processes which allow for 
greater efficiency of inputs, or can help reduce waste, or which capture industrial by-products
and use them in sister industries. Even though they exist, however, these technologies have 
not had wide diffusion and adoption in many of the countries. Financial incentives and 
institutional support for adoption of the technologies tend to be lacking. In some cases, as 
exemplified in efforts for developing "improved" stoves, the cultural and social preferences of 
users, especially women, are not taken into account. Private enterprises have had limited 
involvement in marketing and distributing such technolugies, even though such investments can 
be lucrative. Support of applied research and dissemination for such technologies is also 
lacking, although it is needed, especially in areas soch as natural forest management and 
economical pollution control methods. 
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III. STRATEGIC PRINCIPLES 

The over-arching strategic goal is: 

To assist the citizens of Latin America and the Caribbean in preventing and 
minimizing environmental degradation, and to support new opportunities and 
effective approaches for sustainable and equitable economic development. 

In order to acheive this goal, changes are urgently needed throughout the region. The 
LAC Bureau of A.I.D. can help reach this goal by pursuing: a) critical cross-cutting strategic
principles; and b) remedial and preventive actions in diverse sectors and areas. This chapter 
identifies these priority principles and chapter IV identifies actions which bear upon the central 
problems shared by the countries. Together, these principles and actions are aimed to meet 
the challenge of managing and conserving the environment while supporting development. The 
principles are general approaches which should cross over into each of the priority areas or 
sectors, thus constituting necessary broad-based steps to solve a problems. Logically, each 
country's particular resources and constraints must be considered in developing environmental 
actions which fit local conditions. 

The essential cross-cuffing strategic principles are the following: 

1) Address the root causes underlying environmental/human resource degradation, 
stressing prevention of problems. 

Developing effective environmental mleasures requires attacking the problems at their 
roots. Therefore, strong efforts must be made to confront the causes of environmental 
degradation. Obviously the specific causes are complex and vary for different issues and 
regions. Yet, in general, the roots requiring attention are economic forces, such as 
inappropriate macro-economic and sector policies, short-term economic pressures, and social 
structures, such as inequities in resource ownership. Similarly, prevention of problems is 
usually more effective and economical than developing remedial efforts after the severe effects 
have already occurred. Evidence shows that preventing pollution and degradation pays off, 
because it avoids future clean-up expenses and improves efficiency and social benefits, both 
in the present and future. Examples of preventive measures which address the causes of 
problems include: changes in production technology; economic incentive policies; reforms of 
tax, pricing, and tenure systems; and changes in resource-related laws to strengthen efficacy 
of regulations. 

2) Develop economic and environmental policies for sustainable development and 
eliminate conflicting policies that Induce degradation. 

Attempts to achieve sustainable development and environmental management will not 
succeed unless they are supported by appropriate economic and environmental policies. First 
and foremost, it is essential to remove policies which lead to degradation, waste, and pollution. 
Eliminating or reforming land-titling laws which encourage cultivation on unsuitable land, and 
subsidies for various depleting and polluting activities is vital to the establishment of 
environmentally-sound and economically-sustainable practices. Consistency is needed 
between environmental policies and development policies of other sectors. 

At the same time, it is essential to develop strong policies and policy-enforcement 
mechanisms, which support the aims of sustainable development. Policy changes are needed 
in all areas, including credit, financing, investment, taxes, subsidies, marketing, land use, tenure 
policies, and all kinds of laws and regulations which affect resources. Laws must be 
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implemented and enforced through effective mechanisms. Nothing is achieved if they are 
unenforced "paper laws." Social and economic incentive policies for private producers and 
industries are particularly helpful for stimulating conservation and rational resource use. 
Policy incentives are also needed to encourage local-level community groups to take actions 
for improvement of natural resource conditions. 

3) Strengthen institutions, including non-government organizations and government 
agencies in resource-related initiatives. 

Both government and non-government organizations need improved institutional 
capacities for environmental management and sustainable dev'elopment activities. This requires
improvements of organization, management, human skills and expertise, and funding of 
institutions, and strengthening legislative mandates, laws and enforcement mechanisms which 
pertain to environmental regulations. Other necessary measures include interinstitutional 
coordination, improved organization and use of information/data bases, and avoiding unfruitful 
competition (ie, prevention of "turf" struggles). Support is also needed for community groups 
and NGOs in sustainable development efforts. 

4) Build participation & empowerment of the public In environmental initiatives. 
Participation of citizens is fundamental for effective development and conservation. 

When local people are fully involved, actions and institutional efforts are more likely to be 
productive, sustainable, and equitable. Numerous experiences show that participation of local 
poople needs to occur at all stages of, rojects, and should include wornen as well as men. 
That is, people must participate fully in defining research priorities, directing and carrying out 
research, planning, policy advising, project implementation, enforcement, and monitoring. For 
example, in R & D projects for sustainable agriculture and rural resource management, farmers 
should be involved as partners in the entire R & D process. In general, this "bottom-up" 
approach is more successful than a "top-down" approach in bringing about change. This 
participatory approach also helps build empowerment, democratic initiatives, and pluralism,
which are needed for institutional strength and sustained socioeconomic development. 

5) Strengthen the role of the private sector in environmental and natural resource 
management and in prevention of resource degradation. 

Private enterprises can profit from investing in urgently-needed environmental 
management activities. There are possibilities for fruitful collaboration between A.I.D. and other 
donors and private companies in order to develop such &.tivities. Experience shows that 
private companies can develop lucrative businesses in this field. Examples are: production and 
sales of pollution prevention technologies and services, agroforestry, integrated pest 
management services, family planning, waste disposal, recycling, energy conservation, 
ecotourism, safety equipment, and a variety of resource-maximizing technologies. Such 
investments not only benefit individual firms, but also h&e society-wide economic and 
environmental benefits. 

6) Promote research, information exchange, and appropriate technology transfer 
for sustainable development and environmental management. 

Although research has been conducted in some areas of resource management, much 
still needs to be learned. Areas which require further research include: effective methods of 
soil conservation, natural fcrest management techniques, and technologies for pollution control 
and recycling; and social and economic factors related to environmental issues. It is essential 
that research is established according to needs of local people, and that findings are shared 
and applied effectively. A related urgent need is improving the flow and exchange of 
information (including research reports) and appropriate technology. The pervasive information 
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and technology "gaps" must be overcome. Information gathered in resource-related research 
projects must be used more effectively in environmental and economic decision-making. 
Developing innovative information networks between r"'?Os universities, and research 
institutions can help in sharing and disseminating information. Improving technology transfer 
requires expansion of marketing opportunities, extension institutions, and taking steps to ensure 
that local people assimilate and effectively benefit from foreign techniques. 

7) Strengthen education and training (ie, human resources) in all areas of 
environmental management and at many levels. 

Building education and training is vital in all areas of environmental management and 
sustainable development. The role of education is crucial in empowering citizens to plan and 
carry out their agenda. Education in environmental studies and resource issues needs to 
include not only formal schooling, but also practical training courses, and informal programs. 
Such educational opportunities are needed at all levels: for government decision-makers, 
scientists and researcher, private sector managers, graduate and undergraduate students, 
secondary and primary pupils, and the general public. Public environmental awareness can 
be raised through both education and the media. Both public institutions and private bodies 
can contribute to expansion of education and training. Improvements in environmental 
education, training, and building human resource capacities represent investments with 
immediate pay-offs, because they can increase productivity of labor and scientific capabilities. 
They also will have considerable significant future benefits for societies in the region. 

8) Integrate Environmental impact studies into development processes and in a 
wide range of projects. 

It is necessary to assess environmental impacts of a wide range of projects in sectors 
to ensure that they are environmentally sustainable, economical, and socially sound. An 
Environmental Impact Assessment (EIA) is a comprehensive process of identifying, quantifying, 
predicting, and evaluating the impacts (including costs and benefits) of projects, policies, and 
development activities on natural resource, environment, human health and well-being (CCREE, 
1988, Dixon, 1986). It is used as a practical aid to evaluate development alternatives and 
communicates information about the impacts and means for their management. EIA needs to 
become a standard part of government and private activities in LAC. Careful EIAs can help to 
identify sound projects and effective measures to mitigate negative social and environmental 
effects. In addition, evaluation of environmental repercussions must be fully integrated into the 
planning, construction, and economic development activities. 

9) Promote donor collaboration and coordination for aims of sustainable 
development and environmental management. 

Donor collaboration is important in many areas of development and conservation, and 
is often promoted rhetorically. However, it is difficult to achieve in practice, and lack of donor 
coordination remains a barrier in many field activities. Improving collaboration can avoid 
dupliqation of efforts and conflicts and instead can encourage more effective solutions in 
specific areas. In particular, collaborative activities and pooling of resources are needed in 
developing projects that require very large capital investments, such as sewage treatment 
plants, water systems, and hydroelectric dams. Coordinated workshops are also useful in 
planning regional forest and watershed management projects and biodiversity conservation. 
Such approaches can improve communication and facilitate exchange of information among 
donors for aims of sustainable economic development. 

In sum, the above strategic principles are fundamental to the Environmental Strategy of 
Latin America and the Caribbean. They are required in the areas of action described next. 
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IV. PRIORITY AREAS FOR STRATEGIC ACTIONS
 

Overcoming the critical environmental and economic problems requires identification of 
priority measures needed in each sector or area of the region. In each area, the LAC Bureau 
of the U.S. Agency for Development will need to apply the strategic principles and also to 
undertake more concerted actions identified below. These priority actions confront both "green"
and "brown" issues, and they were determined by analyzing the key problems, constraints, arnd 
effective approaches. This summary of actions also highlights the importance of addressing
socioeconomic and institutional dimensions of the problems in each area. 

A. ECONOMIC POLICIES, TRADE, AND INVESTMENT 

Objective: Support environmentally-sustainable economic policies, trade, and 
investment, and prevent social/ecological degradation from trade & investment. 

Rationale: 

Trade and investment in natural resource products has a long history in Latin America 
and the Caribbean, starting with the early long-distance trade of valuable resources such as 
salt, minerals, and spices among early native peoples. The exploitation and commerce of 
resources and minerals were the driving motives behind the colonization of the region by
European explorers. These activities generated wealth, but at the same time, they sometimes 
harmed native cultures and over-exploited resources. 

Investments, trade, and commerce in agricultural, forest, and mineral resources have 
increased rapidly over time in the region, especially in the latter half of the 20th century, and 
they have benefited foreign anJ local enterprises. These economic activities have been 
supported by international financial agencies, donors, foreign and local governments and are 
promulgated through a range of economic policies. Latin America contributed almost 9% of 
world trade in natural resources, and absorbed 5% of that trade in 1983 (IDB, 1983). Inthe past
two decades, the strongest growth in exports has been in fuels, followed by forest and 
agricultural products. Major agricultural exports are coffee, beef, sugar, cotton, soybeans, and 
bananas. The region also depends on foreign imports for many resources, and has increased 
imports of foreign inputs such as chemicals and fertilizers for agriculture. 

In the last several years, export expansion and trade liberalization have been promoted
in attempts to alleviate economic problems, encourage investments and increase flow of capital
into the region. "Free-trade" zones have been established in several areas, such as northern 
Mexico and the Caribbean. Here, large foreign industries are given special incentives, tax 
exemptions, and favorable terms of investment, and they create manufacturing plants and jobs
for many people. Investment in tourism (particularly beach resorts) has also increased in LAC 
in the last two decades, which is important for earning foreign exchange; and "Ecotourism" also 
has become pc; ular and lucrative in recent years. The development of "non-traditional exports"
has also increased since the late 1980s, due largely to the promotion campaigns by international 
agencies and foreign investors. This trend can promote diversification and alleviate reliance 
on single export crops. The new exports include specialty agricultural crops, such as flowers, 
macadamia nuts, strawberries, tropical fruits, vegetables, and tubers, and manufactured items. 
Another recent area of investment is biotechnology, ie, techniques of breeding, manipulating
and using genetic resources, aimed mainly for improving agriculture and medicines. 
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Investment, trade, and commerce have contributed to foreign exchange earnings and 
development, have generated benefits to f&.reign investors and consumers, and have generated 
new employment opportunities. But they have also involved social, economic, and 
environmental problems throughout this region. The main general problems are: 
i) Unsustainable practices of extractive Industries, and pollution, resource degradation and 

depletion from some industries, such as mining, forest extraction, and tourism; 
ii) Uneven trade relationships, including unfavorable terms of trade for the LAC countries; 
iii) Over-dependency on undiversified export commodities and foreign markets, leading to 

vulnerability to fluctuating international prices; 
iv) Lack of access to markets, sometimes due to trade barriers by the U.S. and other markets; 
v) Lack of competitiveness in international markets, exacerbating vulnerability and instability; 
vi) Uncontrolled import of toxic chemicals, which can lead to hazards and harm to health; 
vii) Inequities in distribution of benefits; ie benefits dc not always "trickle down" to the poor; 
viii) Lack of technology transfer and information suited to iiatural resource conditions in LAC; 

Free-trade zones have particularly severe problems of pollution and occupational health 
hazards, since they are largely unregulated. The mapuiladora industry in the Free-Trade Zone 
of northern Mexico provides an example of serious hazards to workers from exposure to 
harmful chemicals and oppressive working conditions, which have provoked irreversible health 
problems, especially to women, who make up the large majority of the labor force. The 
expansion oi non-traditional agricultural exports also illustrates problems, because this has 
increased use of pesticides, which can have negative health and environmental impacts. 

New initiatives for trade liberalization offer opportunities, but sometimes can potentially 
undercut environmental management goais. In particular, if this means increasing leniency of 
environmental regulations, they may reduce countries' freedom to establish environmental 
management regulations adjusted to their local conditions. For example, countries may not be 
able to regulate pesticide imports and to select safe chemicals. These changes can encourage 
the siting of polluting industries and overly-exploitative resource extraction in the region. 

The main causes of these problems are: 
i) lack oi consideration of environmental impacts in investment and trade activities; 
ii) economic policies and planning wh-,ch encourage investments that are unsustainable; 
iii) focus on a short-term horizon rather than stressing long-term profitability; 
iv) lack of environmental regulations in some cases; 
v) lack of information on environmentally-sound investment opportunities; 
vi) neglect of environmental degradation in economic analyses and accounting, whereby 

degradation is wrongly accounted as a "positive" attribute rather than a loss; 
vii) lack of realization that resource management and economic growth can converge; 
Addressing these causes is thus important to alleviate the resource degradation in LAC. 

In sum, natural resources offer great opportunities for investment and trade in the LAC 
region. Agricultural, forest, and mineral resources and products constitute profitable 
endowments, if they are used in sustainable, efficient, and equitable ways. There are ways 
to change the conventional paths of resource exploitation which have provoked degradation 
and depletion. The private sector can seize opportunities to invest in industries, services, and 
products which are environmentally sound or prevent pollution. Expansion of trade in 
agricultural and resource products, both South-South and South-North, can help expand the 
range of options. Such changes can also enable countries to take advantage of resources 
which are best suited to their particular conditiuns. Ensuring environmental soundness and 
long-term economic viability of investment and trade activities is essential. 



25 

Strategic actions: 

In order to develop sustainable economic policies, trade, and investment, it is necessary to 
develop the cross-cutting strategic principles (noted previously) and the following actions: 

1) Environmental accounting io reflect actual values of resources and degradation 
Reforms in conventional national accounting methods are urgently needed to overcome 

the serious problems of present accounting methods. Resource depletion and degradation 
must be accounted accurately as losses in GNP. Conventional tools of valuation and 
discounting also need to be changed to help guide economic growth strategies to support 
sustainable as well as productive activities. 

2) Environmental regulations for sound trade and structural adjustment policies 
Incentives and regulations are needed to ensure that trade policies and structural 

adjustment do not exacerbate environmental problems. Any "free trade" and commerce 
agreements should be accompanied by requirements for improving environmental conditions 
and restrictions on pollution. The economic policies need to be accompanied by environmental 
guidelines and laws, such as controls on raw timber exports, pesticide regulations, incentives 
for energy conservation, and fish catch regulations for sustainable yields. In "free-trade zones," 
establishing laws and pollution control is particularly important, since these areas are subject 
to severe pollution and human degradation. Failure to include these measures could result in 
significant social costs and could undermine the benefits of expanded trade and investment. 

3) Environmentally-sound investments in services and products 
Private businesses can have important roles in addressing environmental problems and 

developing sustainable activities and industries. Examples of profitable and environmentally­
sound entoi-prises include: devekpment of recycling operations; industrial waste minimization 
systems; water treatment and testing industries; production and sales of pollution control 
technology; production and sales of t.*ological pest control methods; reforestation and 
agroforestry plantations. Fiscal incentives may be needed to induce private sector involvement 
and to promote widespread development of such activities. 

ECOTOURISM 

Ecotourism, the practice of travelling to relatively Isolated or undisturbed places for the purpose of enjoying or 
studying the natural or cultural elements located there, is currently an underdeveloped activity with substantia 
growth opportunities. Over the last two decades, tourism has grown consistently, with revenues currently
ranking third among all export industries worldwide. The rationale for ecotourism Is derived from two sustainable 
development objectives: the desire to protect areas of biological, aesthetic and cultural significance, and the 
need to expand economic opportunities to benefit rural people and enterprising local businesses. 

Carefully planned ecotourlrn activities. offers benefits at the national, local and protected area level. Nature 
tourism provides an economic justification for establishing protected areas and diversifies the existing tourism 
industry. Well-conceived and operated areas bring substantial revenues to local populations through tourist 
expenditures. The protected area tself gains from Investments In better management and protection activities. 
Costa Rica Is a successful example of an ecotourism destination which has benefited from the combination 
of natural beauty, a large number of protected areas, and skilled and motivated local tour operators. 

Improperly plarned, executed, or monitored, tourism can have large economic and ecological costs, and can 
contribute to the destruction of the attraction itself. Excessive numbers of tourists have sometimes spoiled the 
pristine nature aid health of the area, directly through crowding, or Indirectly by Increased litter, changes in 
animal behavior, or abuse of resources. Mexican and Guaternalan archeology sites have suffered from damage 
to ruins and looting of artifacts for Illegal sale. Other factors affecting the potential development of an ecotourism 
Industry, are access ,nd availability of Infrastructure. Many nature tourists may be willing to accept rudimentary
accommodations and services; however, ecotourism can be sustained more effectively when minimal 
Investments are made to facilitate access. More research needs to be conducted on how to maintain a critical 
balance between prjtectlng significant areas and making thtem avalaible to the public. 

Reference: Boo, 1',90 



26 

4) Innovative financing measures 
Several countries have recently used several Innovative financing and debt-serviclng 

measures which can help relieve pressures on natural resources. These measures have the 
dual advantages of contributing towards conservation/environmental aims and alleviating debt. 
"Debt-for-nature" and "debt-for-development" mechanisms, "Green funds," and carbon taxes, 
have been useful successfully for this purpose. Further mechanisms of this kind are envisioned 
in the Enterprise for the Americas Program. When developing these measures, it Is vital to give
full attention to economic and social Interests of the local people. (See Box) 

5) Ecotourism and Environmentally-sound tourism 
There are many opportunities to expand nature-related tourism. Ecotourlsrn has proven 

to be profitable to businesses, earns foreign exchange, and can conserve blodiversity. Careful 
planning is needed to ensure that these activities are environmentally and socially sound and 
to sustain the attracting qualities. Necessary measures include ,anitation infrastructure, sewage 
treatment, effluent controls, traffic control, and protection of fragile resources. It is necessary 
to ensure that local people and economies benefit from ecotourism investments. (See Box) 

6) Local management of private enterprises In environmental businesses 
Strengthening loca! management skills in private businesses is economically and socially

beneficial, and is important in environmental/resource measures and investments. If people
have full responsibilities in management positions, the effectiveness of projects increase while 
local people benefit. For example, this could be dorm by establishing independent foundations 
for the management of Enterprise for the America Environment and Development Trust Funds. 

7) Transfer of technology and Information 
The gaps in the flow of technology and information need to be overcome. Increasing 

commerce and investments is necessary to improve the transfer of technology and information 
which is appropriate for environmental management. The private spctor can play a key role 
in improving supplies of information and technology, but support from governments is also 
necessary. Concerted efforts are needed to improve exchange between the countries of the 
region -- ie, "South-South" flows of information and technology, as well as North-South transfer. 
These trade activities can contribute to lucrative investments and sustainable resource use. 

SWAPPING DEBT FOR NATURE 

The developing countries have contracted dqbts Inforeign exchange with commercial banks, International 
financing organizations, and foreign governments. Instead of discounted debt settlements In dollars, some of 
the debtor countries have opted for paying their creditors in local currency for Investment In tho country. 

Latin Americans devised an Innovative way of using the resources of international organizations willing 
to provide nonreimbursable funding for social or environmental programs. Developing countries are now able 
to secure reduced rates and develop a formula for swapping some of their outstanding debt Into local currency
for specific programs. This Imaginative Idea led the *debt for nature' exchanges which have been welcomed 
by Costa Rica, Ecuador and Bolivia. As of September 1989, the following exchanges had been concluded: 

Country Nominal Value % Converted
 
Bolivia $ 650,000 38%
 
Costa Rica $ 68,500,000 48% (ave.)

Ecu&dor $ 10,000,000 100%
 

it is most Important to emphasiza that debt swaps can only realistically absorb a moderate percentage
of the large total debt. Marked differences in the countries' ebility to pay, such as the differences in the 
strur4.,, of the debt and Internal and external economic factors, also limit their applicability. The most important 
:,uvantages of debt swaps for nature Is that in addition to the small contribution to reducing the amount owed,
itprodu'csS a national environmentalist conscience and gives rise to programs designed to protect biological
divers y, secure reforestation, and provide environmental education. 

Source: IDB/UNEP. 1990 
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B. POPULATION, HEALTH, AND THE ENVIRONMENT 

Objective: Reduce population pressures and environment-related health problems, 
emphasizirg family planning, preventive health measures, and community actions. 

Rationale: 

Peoples' health and well-being are closely linked to demographic and environmental 
conditions. The total population in Latin America and the Caribbean has reached 448.1 million 
in 1990, and the annual growth rate was 2.2% between 1980 and 1987 (IBRD, 1989). At 
projected growth rates, the population of the region will reach 753.5 million by the year 2025 
(WRI, 1990) Population gro,4h can hve economic and social benefits: People contribute labor 
needed for productive activitiea3; and for very poor rural families, having many children has 
traditionally been a way to secure and improve their livelihoods. However, in recent decades, 
population growth has acceierated, and people have become concentrated and over-crowded 
into areas with insufficient resources and infrastructure, and services. Under these conditions, 
population pressure has aggravated environmental degradation (See Figure below). 

Overcrowdip.g is especially severe in many major cities of LAC which lack capacities to 
accommodate the growing numbers. Population pressures are also critical in densely­
populated rural areas, such as steeply-sloped lands in El Salvador, Mexico, Haiti, Guatemala. 
Hundreds of thousands of people who do not have access to fertile flatlands often are forced 
onto small plots of fragile land. Here, their farming practices contribute to soil erosion and 
declining fertility, often trapping them in a vicious cycle of poverty and aggravating poor health. 
Such conditions strain the LAC economies, aggravate malnutrition, and provoke the spread of 
diseases. Although the overall rate of child survival has improved in much of the region, some 
countries still have high child mortality rates, and malnutrition still affects between 10 and 60% 
of children under 5 years of age (PAHO, 1989). 

The root causes of population pressures are multifaceted and complex. They include: 
i) Inequities in the distribution of land, resources, and people which create pressure zones; 

- High birth rates, along with declining rates of child mortality a, id increase in life expectancy;

ii) Lack of access to family planning and cultural barriers to the use of birth control;
 
iii) Poor peoples' perceived advantages of having large families as a form of economic security;

iv) Rural-urban migration, which contributes to overcrowding in cities;
 
v) 	 Inappropriate colonization schemes which lack services, and lack of development of cities
 

and towns which can accomodate rising numbers of people who seek livelihoods in non­
rural areas.
 

Rural Population, Latin Ameica and the Caribbean Urban Population, Latin Anerica and the Caribbean
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"Environmental Health [problemsl encompass disease and health problems that are 
environmentally determined and are increased through environmental degradation." (Long/A.l.D., 
1990) Several forms of environmental degradation harm human health. Infectious diseases are 
the main illnesses and killers of people in the region, and most are linked to environmental 
contamination. A principal symptom of many of the diseases is diarrhea, which is the leading 
causa of death of children under five in the Latin American and Caribbean region. An 
estimated 25,000 people die each day in developing countries from water and hygiene-related
diseases (IDB/UNEP, 1990). Occupational safety and health problems, including injuries, 
accidents, and illnesses from hazardous job environments, are also important causes of deaths 
and ill health in many countries. Pesticide poisoning of farm workers is a growing problem.
For example, an estimated 300 poisonings per 100,000 people occur each year in Central 
America in the late 1980s (Leonard, 1987). Workplace hazards and damages have increased 
with the rising use of chemicals. Finally, damages to health occur from air pollution and from 
toxic and hazardous wastes in urban areas, and these problems are increasing with growing
industrialization and urbanization. All of these problems not only degrade the quality of life and 
cause premature deaths; they decrease productivity of people affected, hinder economic 
growth, and increase the costs of medicines and health care (IDB/UNEP, 1990). 

The main causes of environment-related health problems are inadequate preventive 
measures, including lack of safe potable " iter, poor sanitation and waste disposal, and lack 
of controls over pollution emissions, toxins, and hazards in the workplace. An estimated 90% 
or sewage in Latin America is untreated (WRI, 1990). Many people do not have access to safe 
water and sanitation services (See Figures 5 & 6). These problems reflect poor planning,
uncontrolled economic growth, lack of funding, socioeconomic inequities, and inadequate public
and private investments in such necessities, and absence of political will. 

Improving the health of the environment and of populations is thus central to 
sustainable development. Population pressures and environmental health problems in LAC 
warrant immediate attention. Environmental health needs to be seen within an integrated 
framework which encompasses a range of components, particularly air pollution and waste 
control, water supply and sanitation, and occupational health, as illustrated in the Figure below. 
Peoples' health and well-being can also be ENVIRONMENTAL HEALTH 
improved by alleviating over-crowding, 
providing family planning options to slow 
birth rates, and developing comprehensive rpJ,,,ooi Cooo 
population policies. Such measures are ws,,py ~Se 
more effective if accompanied by reforms to soid waste mg 
reduce poverty and income inequities, and to 
increase education and economic 

Tox,. 
Ha,,x Waste 

opportunities for the poor, especially for 
women. In addition, high social and 
economic costs can be avoided with 
adequate measures to prevent environmental 

Community Focus 

health problems (Long, 1990). Developing Food 
effective programs and actions in Hygiene 
environmental health can have important 
economic benefits, raising productivity of 
labor and generating employment 
opportunities. 

Occupational Health & Safety 

Source: D. Long et al, USAID, 190 
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Strategic actions: 

In order to reduce population pressures and improve environmental health, it is necessary to 
develop the strategic approaches (described in Chapter 3) and the following actions: 

1) Family Planning Programs 
Family planning and population programs should continue to be an important part of 

A.I.D.'s portfolio in this region, based on lessons and positive experiences of existing activities. 
Providing people access to birth control methods, education, and family planning advice, is 
helpful in reducing birth rates, relieving population pressures, and in improving peoples' health 
and quality of life. Community-based participatory approaches and involvement of community
health workers are generally successful in population and health projects. 

2) Comprehensive Population Policies 
Reducing population pressures requires comprehensive approaches, including policies 

to control urbanization, which must be sensitive to peoples' economic needs and to cultural 
and social traditions. They also must be part of wider economic development policies . For 
example, towns and secondary cities need to be developed more effectively, to ensure that 
they have adequate services, jobs, and infrastructure. Poorly planned colonization schemes 
must be avoided. Zoning and development planning can be used to establish appropriate
locations of settlements. Moreover, incentives are needed to induce people to locate in areas 
which can sustain development. Improving economic opportunities, especially for women, and 
overcoming socioeconomic inequities are also important to reduce population pressures. 

BOUVIA'S CHILD SURVIVAL AND RURAL SANr'ATION PROJECT 

In 1986, the A.I.D. provided a $5 million grant to CARE to administer a 4-year project addressing the 
principal causes of Illness and death of children In the aitiplano region of Bolivia. The project aimed to 
ameliorate the problems of serious eath conditions, marked by severe lack of health, water, and sanitation 
services and a high mortality rate of children under 5 (la, 330 per 1000), due mainly to diarrheal and parasitic 
diseases. With cooperation and counterpart funding from the Bolivian Regional Development Corporation, and 
the Regional Ministry of Health Units, the project operated in 200 rural communities in 5 departments, reaching
approximately 59,000 people. The Project's major components were; provision of health services, including 
health education, provision of potable water and sanitation facilities, and promotion of community organization
and participation. Water committees were formed to operate and maintain the water systems. They also 
collected fees from the community to pay for system maintenance and the salary of the operator. Mothers clubs 
were organized, and health promoters trained to provide health and sanitation education to community 
members. 

The project has substantially Increased the coverage of health, sanitation, and water services in the area. 
A large percentage of the households have been connected to the community water system and the coverage 
for Immunization (90%), oral rehydration therapy (50%), and growth monitoring (85%) is significantly above the 
national averages of 28, 31, and 18%, respectively. Health of children Is Improving. An Innovative element of 
the project Is the creation of community leader councils to help Integrate these changes Incommunity activities. 
The sanitation education component generated an unexpectedly high demand for latrines, while household water 
connections allowed communities to begin or improve family gardens. 

Although there have been some problems with the follow-up and support activities, mostly due to 
institutional constraints, CARE and A.I.D are trying to remedy these weaknesses and hope to replicate this 
project in other communities of Bolivia. 

Source: CARE, 1990 



31 

3) Access to Safe Water 
Many illnesses and deaths could be prevented by ensuring that people have access to 

drinking water and that the water is free of pollution and sewage contamination. Services and 
infrastructure must be developed to provide water to populations and to reduce water-borne 
diseases in both rural and urban areas, addressing the sources of problems. Collaboration 
between donors and private enterprises is often needed for developing water systems for 
provision of clean water, because of the high expenses required. Ensuring that people have 
access to unpolluted water can greatly improve the quality of life and increase the productivity
of labor as well. 

4) Hygiene and Sanitation Improvements 
Reducing the incidence of disease requires improvements of hygiene practices and 

sanitation. Hygiene conditions can be addressed effectively through popular health education,
media attention, workshops, and "clean-up" campaigns. Such activities are most effective when 
they involve community participation. Waste and sewage disposal systems are also needed, 
particularly in urban areas, as discussed in the next section. 

5) Occupational Health and Public Safety
Ensuring safe and healthy workplace conditions is another priority need. A.I.D. can 

develop and support programs to improve technologies, law enforcement, precaution measures,
and safety training programs for workers who are exposed to serious hazards. Damages from 
workers' exposure to pesticides have been particularly serious and need to be prevented. For 
this purpose, it is important to work with local communities, labor unions, farmers and workers 
associations, as well as managers, employers and owners of factories and businesses. 
Improvements in occupational health and safety pay off in terms of improving the health, 
morale, and productivity of workers. 
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B. URBAN AND INDUSTRIAL ENVIRONMENTAL CONDITIONS 

Objective: Minimize waste and pollution in urban/industrial areas and provide 
urban residents with safe and affordable water, sewage & waste disposal services. 

Rationale: 

Urbanization and industrialization are "double-edged" -- bringing both promises and 
problems in the Latin America and Caribbean region. Urban areas have grown at an 
accelerated pace over the last two decades. The percentage of population in urban areas 
reached 67% in 1987, and is projected to reach 16-% by the year 2000. Urban and industrial 
growth have important benefits, such as job creation, higher income levels, and increases in 
productivity. However, these benefits are often offset by environmental problems which harm 
health and have high social costs. The urban poor bear the main burden of these problems.
Poor populations in slums, shantytowns, and squatter settlements are growing about twice as 
fast as the cities themselves (IDB/UNEP, 1990); and sometimes the heavy demands of urban 
areas aggravate pressures on natural resources. The main predicaments are the following: 

Water pollution is common in the rivers, streams, and water-supply systems in many
cities. Untreated sewage is the primary contaminant. City waterways carry heavy loads of 
human wastes, harmful bacteria, garbage, other domestic residuals, and wastes from 
manufacturing facilities, including oils, grease. organic chemicals, plastics, acids, and heavy
metals. The resulting lack of potable water poses hazards to health. Water-borne infectious 
disease is one of the main causes of diarrhea, which kills 4 million children under five each 
year in developing countries (Long, 1990). Water pollution can damage or eliminate fish 
populations, and harm marine life in coastal cities. Accumulation of wastes and sediments in 
water from urban areas often results in sedimentation downstream, which in turn, may require
high clean-up costs. In some areas, as in Mexico and Bogota, untreated waste water is used 
downstream to irrigate vegetables supplied to urban areas, damaging peoples' health (WRI,
1990). 

Air pollution chokes many of LAC's cities. Urban air is filled with organic and inorganic
chemicals, particulates, dust from uncollected solid wastes and dried fecal material, and smoke 
from charcoal and firewood. These emissions create thick layers of smog and pose health 
hazards to urban residents. 'The result is an estimated 2.3 million cases of chronic respiratory
illness among children, 105 cases of chronic bronchitis among the elderly, and nearly 65 million 
days of work lost" (IDB/UNEP, 1990). One of the greatest health threats from automobiles, 
buses and trucks is the amount of lead in gasoline. For example, in Ecuador, gasoline
contains more than 20 times as much lead as allowed in thle U.S. Lead has sometimes 
damaged the mental and psychomotor activities in children (IDB/UNEP, 1990). Residential,
industrial, and commercial activities also discharge gaseous residuals, such as sulfur dioxides 
and metals, into the atmosphere. For Latin America countries on which data are available,
sulfur dioxide levels rose between 5 and 10% a year between 1973 and 1984 (WRI, 1990). 

Solid and hazardous wastes are also polluting many LAC urban areas, which again
constitute health hazards. Often scavengers or the "informal sector" collect and recycle
discarded materials that are useful. But comprehensive waste disposal services are lacking.
Wastes such as toxic chemicals and used medical materials, are increasingly troublesome as 
industries locate in and near cities. This problem is of particular concern for the advanced 
developing countries. Waste problems in coastal cities contributes to water pollution, which 
repels tourists and degrades fisheries. 
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The main causes of the urban/industrial environmental problems are: lack of planning,
jobs, funding, and infrastructure in many LAC cities to accommodate growing numbers; lack 
of facilities and services for water, sanitation, sewage, housing, and plumbing; rapid growth of 
urban population, due partly to rising rural-to-urban migration (stimulated by the pull of city
attractions and hopes of jobs, and the push from resource degradation in rural areas.); and 
lack of regulations controlling industrial and urban growth and automobile emissions. Both 
foreign and local industries and parastatal companies have failed to control their emissions. 
All of these factors stem from deep economic and structural roots, such as uncontrolled 
economic growthP'boom" (without considering the social costs), inequities in wealth,
unemployment, short-term pressures from the economic crisis, and poverty itself. While cities 
and industries continue to provide hopes and attractions to people, the hopes can become 
shattered with the continual lack of attention to environmental conditions. 

Management and planning of urban and industrial development are essential in the LAC 
environmental strategy. In particular, priority needs for improving urban residents' well-being 
are planning patterns of growth and developing safe and reliable water supply and adequate
sanitation in urban areas are priority needs for improving peoples' well-being. Experiences 
have shown that improvements in urban environmental conditions generate social and 
economic benefits, including job opportunities. Cost-benefit assessments argue strongly in 
favor of investments in water, sanitation, and pollution-control projects in urban areas, if all 
benefits are taken into account. 

Strategic Actions: 

To overcome and prevent the urban/industrial environmental problems, it is essential to develop 
the cross-cutting strategic approaches (noted in Chapter 3), and the following actions: 

1) Water treatment and delivery systems in urban areas 
As mentioned in the health section, a key priority is ensuring people have access to 

clean water. This need is particularly urgent in urban areas, where water is typically severely
polluted. It is necessary to support the development of infrastructure, technologies, and 
services for supplying potable water. Although these kinds o, water systems and services are 
too expensive for A.I.D. to finance alone, A.I.D. can effectively contribute to and promote the 
development of these vital services. One of the most useful approaches is to collaborate with 
other institutions, to combine resources in order to provide technical and financial support to 
improve water supply systems and quality. Other institutions which can join forces with A.I.D. 
include: private investors, other donors, multilateral banks, municipal and central governments,
NGOs, and universities. In developing water projects, attention must be given to: technical 
issues (eg, site selection, reliability of supply); social and cultural factors (eg, user education 
and community water needs); and management and administration. 

2) Waste management and disposal services 
Cleaning up waste pollution, especially sewage and solid waste, is essential for 

improving the urban environment and for providing people with adequate basic living
conditions. Emphasis should be placed on developing waste disposal services and 
infrastructure in the poorest sections of urban areas which are commonly plagued by
hazardous conditions from waste contamination. Experiences show that involvement of 
communities and municipalities is often an effective approach for carrying out these programs. 

3) Pollution prevention/reduction policies and technical changes 
Pollution prevention pays. It has been shown through past experience that it is usually

addressing pollution problems at their sources is more economical and effective than to clean 
up messes from pollution. This means it is necessary to strengthen policies, institutional 
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capacities, and technologies to prevent water and air pollution. Private industries can profit
from such changes. A.I.D. can play a strong role in improving assessments, regulations and 
planning for the siting, production, and emissions of industries. Scrubbers, filters, and "end­
of-the-pipe" pollution control devices are often helpful investments; but it is often more 
economical to avoid the use of polluting technologies in the first place. Energy conservation 
and use of renewable energy sources can help reduce pollution at the source. (See Box) 

POLLUTION CONTROL PROGRAM BREATHES LIFE INTO CUBATAO 

The city Cubatao, Brazil had become known by the early 1980s as "the most polluted place on Earth'. Its 
location in the Industrial heartland of the country, between the financial capital of Sao Paulo and the major port
of Santos, served to attract a number of petrochemical, chemical, steel and fertilizer industries. Massive and 
unregulated dumping of effluents into the rivers, combined with frequent oil and chemical spills and accidents,
brought about severe water pollution, affecting aquatic populations and human health. Uncontrolled air pollution 
lead to recurrent emergency alerts, chronic human respiratory problems and a severe degradation of vegetation
in town and on surrounding hillsides. 

With unprecedented cooperation, the state government and the Industries invested almost $320 million,
supported by a $100 million World Bank loan, to install pollution control equipment. By 1989, CETESB, the State 
Environmental Agency Implementing the program, had brought 249 of 320 Industries under control. As a result,
particulate pollution was reduced by 92%, ammonia by 97%, hydrocarbons by 78%, sulfur dioxide by 84%, and 
nitrogen by 22%. Industrial effluents pumped Into the rivers were reduced from 72 to 6 metric tons/day. In 
addition, there were no major air pollution emergencies reported In 1987. 

The changes in Cubatao are heartening but not yet complete. Pollution by the government-owned steel plant
has yet to be regulated, nor has there been any attempt to control non-point sources of pollution. While there 
has been a significant reduction in levels of pollution entering the environment, programs to clean existing water 
and air pollutants are not operating. 

Source: World Bank, 1990 

4) Recycling 
Recapturing and reusing materials adds to economic output at the samo time as it 

minimizes waste. Recycling is particularly promising in the region and needs to be developed
widely. It is logical to take advantage of, expand, and upgrade the operations of millions of 
people of the informal sector who conserve, reuse and recycle waste materials. Labor­
intensive technologies that use and extend present recycling systems are more economical than 
developing large-scale capital-intensive plants and they help generate jobs. Materials which 
are economical to recycle include glass, metals, plastics, rubber, paper, and organic wastes 
which can be used a compost. Recycling has the added advantage of conserving energy,
thereby easing pressure on the environment. The EPA has estimated that using scrap iron 
instead of iron ore to make new steel means a 74% energy savings, an 86% reduction in air 
pollution, and a 76% reduction in water pollution (EPA, 1990). In addition, the countries could 
benefit be expanding recycling at the level of industrial production, ie, using the by-products
of industrial proceses as inputs into other industries or for energy production. 

5) Avoiding and mitigating natural disasters in urban areas 
Measures and policies to address potential disasters from earthquakes, hurricanes, 

floods, and mudslides are also important parts of urban environmental planning and 
improvements. Building codes, emergency water systems, and other municipal services and 
measures can be established to avoid the socio-economic damage of these hazards to cities. 
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D. AGRICULTURE 

Objective: Support goals of sustainability (including environmental-soundness, 
productivity, and equity) in the development of agriculture, emphasizing resource 
management, participatory approaches, and security of rural livelihoods. 

Rationale: 

Agriculture is an important basis of the region's economies, employs about a third of 
the working-age population (ILO, 1986) and has been fundamental to the historical development
of the region. The total area of land cultivated and the total volume of food production have 
increased substantially over time. Forested areas have been increasingly converted into farms 
and pastures. Export beef-cattle ranches grew rapidly in the 1970s and 1980s; but this trend 
has slowed, due partly to low prices of beef in international markets. Of the total land area of 
Latin America, approximately 8.9% is cropland, 28.1% is permanent pastures or meadows, 48% 
is forests and woodlands, and 14.8% is in "other" uses. (WRI, 1990) (See Figure 8) 

Agriculture is characterized by a diversity of soils, scales, and systems; but there are 
basically two main types: i) Large-scale monocultural plantations and ranches, which are 
generally for export products, such as coffee, bananas, cotton, sugar cane, and beef, and 
which occupy the major proportion of arable land and provide a major source of foreign
exchange; and ii) Small-scale heterogenous farms, which are usually for subsistence and/or
locally-marketed crops and are farmed by millions of people, but on a small percentage of the 
total area. The increase in agroexport production has been strongly supported by government
policies, research institutions, and by the introduction of "Green Revolution" technologies, such 
as high-yielding varieties, fertilizers, and pesticides. 

Although agricultural expansion has generated many benefits, it has frequently involved 
inequities in the distribution of land and resources, ie, concentration of land-ownership (See
Figure 9), marginalization of indigenous people and small farmers, high levels of unemployment,
rural poverty, and high social costs. In some cases, export products have replaced the 
production of basic grains. This has contributed to disparities in the rural sector (deJanvry,
1983). These problems are aggravated by the lack of health care and education and roads 
in many areas, and by unfavorable terms of trade for farmers. The agriculture sector is 
characterized by significant environmental costs and natural resource degradation as well: 

Soil erosion is the most serious resource-related problem affecting agricultural land in 
LAC. According to UNEP, the total land area affected by serious or moderate erosion totalled 
more than 2 million square kilometers in the early 1980s. Soil erosion has caused losses of an 
estimated 30% of potentially cultivable land in Central America and 10% of land in South 
America. Erosion leads to decline in fertility, decreasing agricultural productivity and economic 
returns. Farmers usually use fertilizers trying to compensate for the losses and replenish soils. 
Fertilizers can help maintain or boost production in the short term, but sometimes the returns 
have diminished and the cost of fertilizers have increased over time. Many producers,
especially poor farmers who cannot afford these inputs, are forced to abandon or sell their 
land. Soil erosion often results in flooding and landslides, damaging roads, watersheds, 
infrastructure, and buildings. It also leads to high levels of sedimentation in streams, rivers, and 
canals, decreases water quality, disrupts fisheries, with resulting down-stream costs. Eroded 
soil often has high levels of agrochemicals, presenting health hazards. The cost of 
rehabilitating eroded land and cleaning-up the down-stream impacts is often prohibitive. 
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Grazing lands are particularly degraded in LAC, largely due to over-grazing. Their 
productivity is declining throughout the region. Although cattle-ranching can be lucrative in the 
first years of production, many kinds of tropical soils are unsuited for grazing. They become 
easily leached, compacted and degraded, contributing to low productivity and inefficiency. In 
the Amazon region, for example, 33% of the pastures established prior to 1978 were considered
"unfit" or deteriorated (IDB/UNEP, 1990). These land-use patterns also involve declining access 
of fertile land to small farmers, contributing to landlessness and migration to cities or to new 
frontier areas which are often inappropriate for farming. 

Paradoxically, while much land is being over-exploited, other parts are being
underutilized and inefficiently used (IDB, 1983, 1990). For example, only 20% of the total area 
of terraced land (ie, 1 million hectares) is presently cultivated. These areas present 
opportunities for development, if the land is used in environmentally-sound ways. 

Furthermore, the increasing use of pesticides, although having benefits, has had many 
negative effects, which include: 1) pesticide resistance, which leads to a vicious cycle of 
increasing costs and losses with declining effectiveness of chemical control; 2) killing of natural 
pest enemies and resurgence of secondary pests; 3) accumulation of residues in the 
environment and in foods, which create economic losses and insidious health hazards; and 4)
poisoning and chronic health disorders, especially among farmworkers, from pesticide exposure 
and from residues in food. These impacts have high economic and social costs, such as rising
medical treatment costs of poisonings. All of these pesticide problems are particularly severe 
in large-scale monocultures, such as cotton and bananas, which use very high chemical inputs 
and are more susceptible to resistance. 

Another significant problem affecting agiiculture is that traditional indigenous diversified 
farming systems with a variety of species have been increasingly replaced by homogeneous 
(monocultural) agroecosystems, which tend to be less stable. Although many of the diverse 
locally-based practices, insights, and species constitute important resources, they are 
sometimes eliminated by economic and technical changes. The loss of species diversity, 
cropping systems, seeds, and knowledge creates vulnerability. In other cases, practices which 
were formerly well-adapted for sustaining production (such as "shifting" cultivation) are often 
unsustainable under present dense populations and concentrated land-holding. 

Narcotics production is a final complex issue in several LAC countries with environmental 
repercussions. Cultivation and processing coca, for example, provoke erosion and pollution. 
However, eradicatiun through herbicide use also damages the environment and health. 

Causes of soil erosion and land degradation in LAC are: deforestation followed by 
cultivation and cattle-grazing on steeply-sloped land or in humid lowlands which are unsuited 
for agriculture and grazing; lack of soil conservation methods; over-grazing and poor pasture 
management; and use of soils which do not sustain production. However, beyond these 
general reasons, the underlying root causes of erosion and land degradation are economic 
forces and unsustainable patterns of agricultural development, which include: 
i) government policies and pricing structures which create low terms of trade for farmers; 
ii) inequitable land distribution and lack of security in land tenure; 
iii) short-term time-horizons for yield maximization, to the neglect of longer-term impacts
iv) small farmers' lack of resources, information, and technology for sustainable agriculture
v) inappropriate incentives and subsidies which inadvertently lead to degradation. 
vi) lack of alternative income generation for rural populations. 
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Common reasons for pesticide poisonings, contamination, and resistance include: 
inadequate and inefficient application of the pesticides (especially over-use of pesticides); lack 
of safety measures; use of inappropriate and/or highly toxic products; lack of regulations over 
pesticides and over pesticide marketing practices. However, underlying these factors, the root 
causes of pesticide problems are: 
i) strong economic interests in promoting heavy use of agrochemicals; 
ii) incentives from government policies, without adequate guidance on proper use; 
iii) lack of pesticide information (such as mislabeling, lack of extension)
iv) lack of appropriate application technology available to pesticide users: 
v) lack of information and advice on alternatives to pesticides (eg, cultural method 
vi) inequitable or limited access to credit, which constrains farmers; 

Additional causes of inefficiencies in land use are: lack of markets for agricultural
products and inputs; lack of alternative sources of income; and lack of services and 
infrastructure, such as roads, in rural areas. 

In response to these problems, it is essential to improve resource management and 
alleviate poverty in rural areas for sustainable and equitable agricultural development. 
Increasing equity in land tenure and security of propety rights for small farmers are 
fundamental to induce sound agricultural practices. Developing sustainable forms of agriculture
has substantial economic, ecological, and social benefits. 

Strategic Actions: 

To sustainable agriculture and to alleviate degradation in rural areas, it is necessary to 
develop cross-cutting strategic approaches (explained in Chapter 3) and the following actions: 

1) Development of sustainable agriculture, stressing natural resource factors (eg, 
soil conservation, agroforestry, & water management) and farmer participation

Sustainable agriculture has numerous definitions; but in general, it is "effective 
management of resources for agriculture to satisfy changing human needs while maintaining 
or enhancing the resource base and avoiding environmental degradation, ensuring long-term 
productive and equitable development." Characteristics supported in the concept of sustainable 
agriculture are food security, Jynamic adaptability, productivity, equity, diversity, and long-term
time horizon. (BIFAD, 1988). Developing sustainable methods of agriculture also can generate
employment opportunities and therefore contributes to urgent socio-economic needs in the 
region. Full integration c; environmental and natural resource management into agriculture is 
essential for economic and ecological reasons. One of the most Important components of this 
;s soil conservation to reduce erosion and improvc fertility. A variety of sil conservation 
methods, such as terraces, contouring, tree-planting, hedgerows, intercropping, covercrops, 
pasture rotation, and improved tillage, have been successful and economi-al. Agroforesty also 
provides important benefits. It is usually based on local peoples' knowledge and is well-suited 
in many agroecosystems, even in marginal and fragile areas. Policies and incentives are 
needed to support such practices, stressing use of local species and methods. (See Box) 
Communities' involvement in such efforts is likely to improve the produr'vity and provide local 
social benefits, including generation of jobs. Systems approaches (as opposed to reductionist 
approaches), and full participation of small and large farmers are also needed in both research 
and development of sustainable practices. 

2) Improvements of land tenure systems and security of property 
Experiences have shown that security of land tenure is important to induce farmers to 

use sustainable and productive land-use methods. Land use tenure systems and laws need 
to be reformed to ensure that farmers have secure tenure and property rights, especially for 
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poor small farmers. In addition, changes should be mado in land entitlement/policies to avoid 
inequities which contribute to land degradation. Land surveys, updated registries, and legal 
system reforms can be used for issuing and enforcing land titles. 

HAM AGROFORESTRY PROJECT BEARS FRUrr 

The Haiti Agroforestry Outreach Project is among the largest and most successful USAID-funded 
agroforestry efforts In LAC, aimed to address serious deforestation, land degradation, and erosion which thwart 
production and livelihoods In the island. (Forests covered more than 80 percent of Haiti in 1950, and only 2% 
by 1985.) This program, begun In 1981 as a four-year $8 million investment, has motivated farmers to plant and 
maintain fast growing tree species on their farms, and it has helped to reduce the degradation of resources. 
By 1989, A.I.D. added $27 million to the effort, through grants to the Pan American Development Foundation 
(PADF) and CARE. These groups worked with local PVOs and farmers to establish 50 containerized seedling
nurseries, and to train over 1,000 full- and part-time extension workers. In the same period, 50 millon hardwood 
and fruit tree seedlings were planted by 130,000 farmers. A seed and germplasm Improvement component, arid 
an applied research program to examine social, economic and agrolorestry aspects of the project has also been 
added, Improving the potential sustanability of the program. 

High local demand for charcoal, fuelwood, and fruit, the availability of low-cost extension services,
Including advice on pianting and maintenance of seedlings, participatory approaches, and the introduction of 
soil conservation methods have made the farmers aware of the potential for agroforestry, and has helped Insure 
the project's success. 

Source: A.I.D., 1989 

3) Agricultural pricing changes 
In some cases, productivity, efficiency, and sustainability of farming and stock-raising 

may be increased through changing farm product pricing policies and exchange rate policies
to favor producers and rural people. It is important to reverse the existing pricing biases which 
are disadvantageous for farming families, particularly for small farmers. Often these kinds of 
economic policy changes need to be made in conjunction with appropriate trade policy 
changes and fiscal and tax reforms in the wider economy. 

4) Harmonization of land use witn soil capability 
Ensuring compatibility between agroecosystems and land use capability is very important

in the tropics. Land use capability analysis should be applied in all areas where possible.
Particular attention should be given to planning and zoning for use of marginal or fragile areas 
which are susceptible to degradation. Establishing zones for specified agricultural activities can 
sometimes help promote suitable cropping. Agroecological zoning should be undertaken when 
possible; but zoning should be somewhat flexible, allowing for changes in crops over time and 
should be suited for market opportunities, ecological conditions, and peoples' needs. It is 
important that a diversity of people and agencies participate in land capability analyses and in 
the establishment of zoning, to avoid biases and to fulfill different socio-economic benefits. 

5) Sustainable crop protection, including pesticide controls, Integrated Pest 
Management, and Improved phytosanitary laws 

Crop protection needs to be developed in an integrated and comprehensive way. First 
is the need for improved efforts and appropriate technologies to reduce pre- and post-harvest
losses. Regulations and law e;iforcement need to be strengthened to control the import,
mai keting, and use of pesticides. Pesticides that harm health and the environment need to be 
eliminated or restricted. Information about safe, effective pesticide use must be made 
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accessible to users. Monitoring residues and workers' health is also recommended. Equally
important is strong support of alternative pest control methods and Integrated Pest 
Management. IPM has been researched and tried; effective profitable non-chemical methods 
exist, often based on local knowledge. The challenge is to market and diffuse these methods. 
Changes in phytosanitary regulations are a.!so needed to ensure the production of safe 
products. These crop protection measures reduce costs and have economi, ecological, and 
social benefits. IPM tends to be labor-intensive, and thus can generate jobs as well. 

6) Diversification and diversity of agriculture 
Policies and programs to support diversification of agriculture (both local and export

crops) are generally beneficial, and help to promote economic stability of economies. Similarly,
it is desirable to support and revive biodiverse agroecosystems, seeds, and species,
strengthening the knowledge and methods used by local people. Diversity usually helps to 
improve I'lexibility and adaptability, expands future options, increases productivity, and reduces 
vulnerability to constraints. Along with promotion of diversity, it is also necessary to counteract 
the homogenization of agriculture with exclusively monocultures which are more susceptible to 
pests and environmental hazards and use high levels amounts of chemical inputs. 

7) Balanced supprt of agricultural exports and food crops for local markets 
Support for agriculture needs to be balanced between export and local market sectors. 

The promotion of non-traditional exports must not exclude or displace the development and 
support of other kinds of agriculture. There is a need for balance between the import and 
export food sectors. Moreover, the development of non-traditional export crops (like other kinds 
of crops) needs to incorporate environmental and equity concerns. Measures to ensure 
sustainability of NTEs include minimizing the use of highly toxic pesticides, promoting soil 
conservation methods, and improving efficiency of water use. 

8) Improving market opportunities and rural credit systems
Actions are needed to overcome marketing bottlenecks which limit farmers' abilities to 

buy and sell goods. Improving producers' access and linkages to new markets can help
increase their incomes. Developing marketing information services can help to provide farmers 
with reliable information on market opportunities and timing as well as information on markets 
for purchasing inputs. In addition, rural credit systems need to be reformed and strengthened
in order to overcome biases and to increase productivity, equity, and susta-nability, especially 
to improve credit availability for small rural businesses and farmers in sustainable agriculture. 

9) Infrastructure maintenance and development 
The limitations and decay of rural infrastructure need to be overcome. Maintenance of 

roads is crucial to enable people to sell their goods, buy inputs, take advantage of markets,
and to improve their income and welfare. Emphasis should be placed on repairing and 
maintaining existing infrastructure rather than building new projects. Such maintenance projects 
may be needed in isolated farmland areas, to service the needs of the poor, as well as in more 
productive areas. 

10) Environmentally-sound narcotics Interventions 
Narcotics eradication measures need to be broadened and improved so that they entail 

natural resource management, socioeconomic aspects, and the development of sustainable 
alternatives and job options. The eradication techniques should be carefully managed and 
monitored, to ensure that they are environmentally sound and do not harm people. Developing
alternative profitable crops and cooperative community/participatory reforms should be 
encouraged, rather than imposing only "policing" approaches which provoke conflict. 
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E. NATURAL RESOURCES: FORESTS, WATERSHEDS, BIODIVERSITY & WILDLANDS 

Objective: To reduce deforestation, develop sustainable productive, and equitable 
management of forest resources, Improve watershed/water management, and 
promote conservation of blodiversity and wildlands, stressing participatory actions. 

Rationale: 

Forest resources are very important to development in Latin America and the Caribbean. 
Forests cover about one-third of the total area of the region. Although forest products provide
only a small share of GNP in most nations of the region, forests contribute large unmeasured 
economic benefits to people. They provide a wide range of products, including fuelwood 
(which over 50% of the population depends on for cooking), lumber, paper, medicines, and 
building materials, fruits, nuts, and important services, such as watershed protection and soil 
erosion control. Forests also maintain plant and wildlife habitats and a diversity of species, and 
help stabilize climate conditions. The export of forest products has become increasingly
important for earning foreign exchange, especially for Brazil, Chile, Honduras, and Paraguay.
The forest industry creates jobs and diversifies economies. When integrated in farms and 
pastures, trees benefit agriculture, ie, in agroforestry, which has been practiced for centuries. 
Forested wildland areas are also important for ecotourism, recreation, and reserves or parks,
which generate revenues. In sum, forest resources offer untapped potential. (WRI, 1990) 

The region is also very rich In terms of biological diversity. It includes several of the 
world's most biologically diverse countries (eg, Brazil, Mexico, Peru, Colombia, Bolivia) (WRI,
1990). The region has a tremendous range and number of ecosystems which are fundamental 
for supporting life. It contains about 40% of the plant and animal species of the world's tropical
forests. Biodiversity is particularly rich in rainforests but is also rich in coral reefs. Mangroves
and wetlands provide unique habitat for migratory species and for spawning and rearing
grounds for fish and crustaceans. Species diversity provides unmeasurable biophysical values, 
enhancing stability and productivity of ecosystems, and high economic values. Wild plants and 
animals are important as food sources, particularly for indigenous people. Active ingredients
in about half of the world's pharmaceuticals come from wild species in ecosystems such as 
rainforests and coral reefs. Tropical species are also sources of rubber, oils, cosmetic 
products, spices, herbal medicines, and other products. Moreover, genetic diversity is crucial 
to the sustainability of agriculture. As much as 36% of the production of world foods have their 
genetic origin in Latin America (FAO, 1988; IDB/UNEP, 1990). Many of the related wild species 
to the major food crops of the world come from Latin American forests (eg, potatoes, corn, 
tomatoes, plantains, cacao). Diversity in agriculture has provided Insurance against variations 
in weather and pests, increasing stability of production, variety in nutrition, and multiple kinds 
of food and/or income. Potentially valuable crop species are often discovered in the tropics. 

Water is the most fundamental of natural resources for human survival. On the whole,
LAC has more abundant water resources than the other major regions of the world. An 
extensive network of rivers extends through the region, providing a wide range of benefits. The 
watersheds protect surrounding areas from erosion and flooding. In addition, LAC has an 
average rainfall of 1500 mm, which is 50% higher than the world average. Rainfall is seasonal 
in much of the region, characterized by an annual dual wet-dry cycle, and agriculture is largely
rain-fed. Relatively few areas are serviced by irrigation. Nevertheless, in some arid agricultural
regions, as In Mexico and Chile, irrigation systems have been developed. Approximately 8.7% 
of the total arable land is irrigated in 1990 (WRI, 1990). Industrial uses of water account for a 
minor percentage of the total water use in the region (ie, between 0.8 and 1.2% of total water 
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in the 1980s). The supply of potable water has improved in the last twenty years in LAC. In 
1970, about 37% of the total LAC population had potable water supply; by 1980; this figure 
reached 54%. Finally, hydropower constitutes about 21 % of the total energy consumed in LAC 
(WRI, 1990), and development of large dams and water power projects has increased 
substantially over the past several decades. The rise in petroleum prices has made use of 
water resources attractive. Yet the full potential of water power has barely been tapped. 

Although LAC is rich in natural resources, there are serious degjradation problems: 

Forest resources in LAC are being rapidly depleted, degraded, wasted, and over­
exploited. Deforestation occurs at a rapid rate of 0.61% per year in LAC, mainly due to 
conversion to pastureland and agriculture. The annual rates of increase are especially high in 
the Amazon Basin, between 10% and 60% (IDB/UNEP, 1990). Deforestation in itself is not 
necessarily "bad," as sometimes portrayed in the media. It has led to economic and social 
benefits, when leading to increased production on suitable soils, and when accompanied by 
resource management. However, the rate of forest clearing has accelerated too rapidly, and 
in an uncontrolled and unsustainable manner. Burning, the most common way of clearing the 
land, wastes wood and energy, harms local air quality, and disrupts the global atmosphere, 
constituting a source of carbon which contributes to global climate change. Deforestation on 
unsuitable lands, such as steep slopes or laterite tropical soils leads to soil erosion, and loss 
of soil productivity and fertility, as well as watershed degradation. Deforestation often has 
adverse social impacts. In areas such as the Amazon Basin, indigenous peoples (and their rich 
knowledge of local sp, .;, s) have been displaced and disrupted. This has caused loss of 
cultural diversity, social conflicts and political turmoil. In several countries, the conversion of 
forests to pastures has involved concentration of land and a "squeeze" on the peasantry. 
Excessive deforestation also results in fuelwood scarcity in many parts of LAC, meaning that 
prices have risen, and women and children must walk further to collect wood. Moreover, 
reforestation efforts are insufficient to offset the losses. At least 10 hectares are being cut.for 
each hectare reforested (IDB/UNEP, 1990). Forestry, where developed by timber industries, 
tends to be poorly managed, and sustained methods are not used in many areas (WRI, 1990). 

The loss of forest habitat and conversion of ecosystems threatens the rich flora and 
fauna, causing a loss of biodiversity. Over 1300 animal species are listed as endangered due 
the elimination of their habitats (WRI, 1990). In addition, the loss of biological diversity 
threatens agriculture and coastal zones. At present rates of deforestation, estimates are that 
100,000 to 350,000 species will disappear in the next decade or two (Lugo, 1987). This trend 
results in economic and social losses to present and future generations. Losses of ecosystem 
and species diversity reduces the unmeasurable functions of ecosystems and species. This 
threatens the ecological regulating processes. Sources of many economic products, eg, 
pharmaceuticals, herbs, and foods, are being depleted. Loss of wildland areas also result in 
loss of actual and potential benefits from ecotourism development and recreation. Loss of 
diversity also affects agriculture: the expansion of large-scale monocultural plantations of 
genetic hybrids has displaced small diverse systems. Generally, monocultures are more 
susceptible to natural hazards and to pests and diseases than diverse agroecosystems. They 
also leave societies more vulnerable economically to uncertain markets. 

Simultaneously, watersheds and water resources are affected by problems, despite the 
overall abundance of water in the region. Watershed degradation provoked from deforestation 
has contributed to soil erosion, decreased water retention, and flooding. It also leads to 
siltation of irrigation systems, dams, reefs and estuaries, causing declines in agricultural, 
fisheries, and hydropower productivity. Among the most serious water resource problems, as 
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discussed in the Health and Urban sections, are water pollution, which leads to health 
problems, and inadequacy of water supply infrastructure for providing potable water to millions 
of people. Additional water resource problems include: uneven distribution of water, whereby 
some areas have excesses, flooding, and damaging tropical storms (as in the Caribbean and 
parts of Central America) and other arid areas suffer from water shortages (eg, northern Mexico, 
north-v'est Venezuela, northeast Brazil, coastal Peru, valleys of Chile); competitive pressures
between water users, as in Mexico and Chile, which can lead to depletion; inefficient irrigation
systems; and negative impacts from large-scale hydropower development, such as watershed 
degradation, loss of land and biotic resources, threatening and displacing aquatic and terrestrial 
species, and dislocation and forced resettlement of indigenouc peoples. (OAS/ILPES, 1989) 

Many causes and many actors contribute to deforestation, loss of biodiversity and 
watershed degradation in the region (See Figures 10 and 11). The main interlinked reasons 
for deforestation are: a) conversion to pastureland, usually by large land-owners, and 
multinationals; b) conversion to large-scale export agriculture; c) conversion for subsistence 
farming; d) road-building and settlements of populations in colonization schemes; e) mining and 
hydroelectric projects in environmentally-unsustainable areas; and f) uncontrolled forest 
exploitation by timber companies. Fuelwood harvesting is another cause, though to a relatively
minor extent; because the scale is much smaller than other factors; and people generally use 
tree branches and fallen wood wastes. Additional causes of watershed degradation and water 
pollution are: lack of soil conservation methods and over-grazing leading to erosion, cultivation 
of steep slopes; lack of controls over effluents, pesticide and fertilizer runoff, lack of sewage 
treatment, and lack of services for water supplies. 

Underlying these factors, the important root causes of resource degradation include: 
i) Inequitable land ownership, and disparities in power, income, and resources in society;
ii) Land speculation, especially by cattle-ranchers, partly due to inappropriate policies;
iii) Fiscal incentives and credit/subsidies set by governments, which lead to deforestation; 
iv) Traditional land-titling laws, which enable people to gain title by clearing land;
v) Government support of colonization schemes in unsuitable areas, sometimes used as 

"escape-valves" to avoid dealing with problems of povert/ and landlessness;
vi) Spontaneous migration of poo displaced people seeking land in "fragile" areas; 
vii) Economic pressures by national and international agencies to develop cattle, timber, 

mining, and energy projects, focused on short-term rather than long-term interests;
viii) Lack of funding for resource management measures, exacerbated by economic crisis; 
ix) Undervaluation of the service functions of forests, watersheds, and biodiversity,
x) Lack of control over those responsible for degradation of resources. 

These underlying causes of natural resource degradation are rarely confronted in the 
attempted remedial actions. Yet confronting the roots of the problems will be necessary to 
address these problems. Further actions are clearly necessary to improve forest management, 
watershed and water management, and to conserve biodiversity. The challenges are to reverse 
degradation, overcome inequities which exacerbate the problems, incorporate conservation into 
development, and realize the multi-faceted economic benefits of such changes. In order to 
achieve these goals, it is important to involve local communities and industries fully in resource 
management and development, which can help to generate jobs and benefits local economies. 
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Social Actors in the Deforestation of Tropical 
Latin America 

Deforested for: Principal Social Actor: Example: 

Speculation Planters Brazil 
Large landowners Colombia 
Multinationals 

Fiscal incentives Large landowners Brazil 
Multinationals 
National agencies 

Resettlement National agencies Central 
of population International agencies America 

Planters Mexico 
Brazil 
Colombia 
Peru 
Ecuador 

Large hydroelectric National agencies Brazil 
and/or mining International agencies Venezuela 
projects Multinationals 

State 

Farming for export Multinationals Central 
Planters America 

Brazil 

Subsistence farming Planters, natives Tropical 
America 

Livestock Multinationals Brazil 
Large landowners Colombia 
Planters Central 

America 

Forestry Planters Tropical 
Small industrialists America 
Large industrialists 

Displacement Planters Tropical 
of population Campesinos America 

National agencies 
Sources: Winograd, M. "Simulaci6n del Uso de Tierras: Escenarios 
Tendencial %Sostenible" and "Comportamiento de los Grandes 
Ecosistemas Laiinoamericanas"; In: Galloptn, G6mez and 
Winograd "EiFuturo Ecoltgico del Continente: Una Visi'n 
Pro.pecliva de Am rtca Latina" Final Report UNU-Grupo de 
Anhsis de Sisternas Ecolhgicos. Bariloche. 1989. 
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Strategic Actions: 

To develop productive, sustainable, and equitable natural resource management and 
conservation, and to prevent degradation, it is necessary to develop the cross-cuffing strategic
principles and to undertake the following actions: 

1) Reforestation 
Widespread reforestation efforts are needed by public, private, and NGO activities. 

Replanting trees must be done in large scales to offset deforestation. Fuelwood plantations 
are particularly important in many areas where rural populations suffer from lack of access to 
affordable fuel. Reforestation projects are already being established, assisted by A.I.D. and 
other donors, but much work is still needed. Native species are usually most suitable. 
Reforestation by timber industries is especially important and should be required by laws. 
Successful reforestation serves multiple economic, ecological, and social purposes. 

2) Reforms of tenure/title systems in forested areas 
Reforms of legal rights of forest ownership, and land titling are important for improving

forest management in Latin America and the Caribbean. In particular, inequities of distribution 
need to be overcome; tenurial concessions for the extracting commercial industries need to be 
reformed to eliminate short-term concessions (which induce "mining" of forests); and improved
regulatory capabilities and monitoring of land title systems are necessary. Local communities 
and user groups must be assured legal rights over forest resources, to ensure that they benefit 
equitably from forest resource management and have guaranteed economic returns. 

3) Comprehensive watershed management 
Effective watershed management measures include: removal of incentives which induce 

deforestation (e.g., land tenure/title laws, speculation, tax breaks for cattle); protection of 
watershed forests; land use zoning, reforestation; soil conservation; agroforestry and social 
forestry; and provision of incentives for reforestation (catchment rehabilitation) such as tax 
breaks for forested land, subsidized seedlings, etc. where necessary; measures to mitigate
negative environmental impacts from hydroelectric projects; periodic surveys of land use 
practices to indicate conditions of water production and quality. 

4) Natural forest management for many services and extractive reserves 
A broader definition of natural forest management encompasses a range of uses,

beyond just timber and fuelwood, including use of non-timber forest products, biodiversity and 
watershed protection, buffer zone conservation, and climate regulation. The value of these 
services and features are increasingly recognized, but more needs to be done to realize their 
potential. "Extractive reserves," developed by indigenous Amazon people, also productively use 
forest products in sustainable ways. E.tablishment of protected forest areas, for purposes of 
biodiversity, wildlife management, and parks, has economic as well as environmental benefits. 
Buffer zone management (surrounding parks and reserves) is also important. Natural forest 
products, such as medicinal plants and unique spices, are abundant in the tropics, yet are 
underutilized. Measures are needed to ensure that the benefits accrue to local people. 

5) Agroforestry 
Experience has shown that agroforestry has multiple benefits and values. In many 

cases, agroforestry systems have high returns in terms of providing fruit, food, fuel, shade, 
fodder, construction materials, nutrients from leaf-fall, nitrogen (with some species), as well as 
providing soil conservation, diversity (which enhances stability), and watershed protection.
These aspects represent economic, social, and environmental benefits, especially for small­
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scale farmers and landless people. In developing agroforestry, special attention must be paid
to social aspects such as: use of local knowledge of traditional agroforestry practices (which 
are common in much of Central America); collaboration between agriculture and forestry
agencies for coordinated institutional support; farmer-to-farmer training workshops; two-way
exchange between local people, including women, and scientists; and project planning,
monitoring and guidance by local people. When agroforestry involves full participation and 
control by local people, it can be called "social forestry." (See Box) 

'WE DID THIS OURSELVES':
SUCCESSFUL FOREST MANAGEMENT AND SOIL CONSERVATION INGUATEMALA 

The INAFOR/CARE/Peace Corps program (ICCP) in the highlands of Guatemala is a success story In
forest management and soil conservation which has sustained socioeconomic benefits over 15 years. It has 
Improved the well-being of poor rural people through two methods: 1) on-farm tree plantings that improve
access to forest resources; and 2) Introduction of soil conservation techniques, such as bench terraces,
Infiltration ditches, gully reclamation, and composing, that Increase and sustain crop yields. 

The ICCP program uses Food-for.Work supplied to CARE, under the USAID PL480 Program, as an
Incentive to encourage subsistence farmers to implement soil conservation and reforestation on their individual 
land holdings and on communal land. The program has operated successfully In13 Guatemalan departments,
with 10,661 participant farmers in 393 communities. The program aids the efforts of 250 tree nurseries and 193agroforestry committees. Itissupported by 80 local extensionist-promoters and 28 US Peace Corps Volunteers.
The program produces about 3.5 million trees each year. Participating families have benefitted by improved 
access to fuelwood, easier access to timber and other forest resources, and Increases In crop yields as 
outcomes of this program. 

The use of food as an Incentive for participation In the program has led some people to focus on
acquiring food rather than on the benefits of the particular conservation techniques. This problem has been
addressed by increasing the education on the long-term gaIns from improved management Features 
accounting for success include the close cooperation between the participating Institutions, full involvement and 
enthusiasm of local people, and the adaptability and strength of the conservation systems and extension efforts. 

Source: Nations et al, 1987 

6) Conservation of biodiversity, wildlands, and forest areas 
Actions and policies for conserving biodiversity, wildlands, and forest areas can have 

multiple benefits and are needed to prevent and reduce losses. Examples of necessary
conservation initiatives include: slowing deforestation, by removing fiscal and tenure incentives,
restricting land speculation; incentives for reforestation; regulation of endangered/exotic species
and fragile habitats (such as mangroves); incentives for establishing and managing biological 
reserves and parks in wildland areas. It is essential for local people to participate fully in such 
conservation initiatives, and that they are beneficiaries. Efforts are likely to fail if they do not 
have local people involved in conservation planning and management. Local private enterprises 
can also seize opportunities to profit from conservation activities, including park management, 
ecotourism, and development of seed banks. (See Box) Measures must be taken to ensure 
that ecotourism businesses have minimal pollution and benefit local communities. 
7) Innovative approaches to link biological and cultural diversity, such as 
"extractive"reserves, ecotourism, and locally-managed seed banks 

Inclusion of social factors, especially recognizing the importance of diverse cultures, is 
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important in biodiversity efforts. The success of biodiversity conservation projects depends 
largely on socially-appropriate implementation. These projects must involve the participation 
of people who live in the area, so that their knowledge of its ecology is used, and their needs 
are met. For example, parks and reserves should be viewed as more than just "protected 
areas." Potentially, they also offer ways to integrate ecological, economic, and human needs 
for sustainable development. They should be linked to plans for national integrated protected 
area systems, including buffer zones and migratory corridors. Other innovative measures, such 
as ecotourism, species-protection campaigns, educational projects, and participatory rural 
development projects, can contribute towards biodiversity conservation. The establishment of 
and locally-managed seed banks is another important activity which can contribute towards 
genetic conservation as well as being profitable for agriculture and local entrepreneurs. 

NATIONA. PARK PROTECTION SUPPORTS BIODIVERSITY 

Several blodiverslty-wildlands activities are underway In Costa Rica. The $7.5M FORESTA Project began In 
1989, for the management of the volcano national parks, Including large buffer zone forest management 
components surrounding thl,' parks. The Forest Conservation and Management Project (BOSCOSA), initiated 
In 1987, is focussed on the Golfo Dulce Forest Reserve and Corcovado National Park, including buffer zone 
management, agroforestry, watershed management, and protection of Corcovado's blodiversity. USAID grants 
In 1988 and 1989 are going to planning and mrnagement of the Tortuguero National Park-Barra del Colorado 
Wildlife Reserve, which Include lowland rain fo'-sts, wetlands, and important coastal habitat for the endangered 
green sea turtle. Blodiversty swrvey centers are being established Infive Costa Rican parks, along with training 
programs. The wetland C', Negro Wildlife Reserve which drains Into Lake Nicaragua and is home to a 
number of threatenad specips, Is also supported. 

Source: A.I.D., 1990 

8) Efficiency and equity In water delivery 
Increasing efficiency and equity in distribution and supply of water is urgently needed, 

especially for poor farmers, who commonly suffer from fluctuating supplies and serious 
inequities in access to water. This requires measures such as: reforming or reducing water 
subsidy policies; pricing water to reflect its supply cost plus its social costs; technical 
improvements in irrigation systems, dams, and water delivery systems. 

9) Dam siting and planning 
Environmental impact studies and planning need to be fully integrated into water 

resource development projects, to ensure that dams are environmentally sustainable and 
economical and socially beneficial. Excessive costs and watershed degradation can be 
prevented through careful pre-analysis and engineering and siting of dams can help prevent 
watershed degradation and high costs, and can help improve profitability and sustainability of 
hydroelectricity production and irrigation from dams 

10) Reforms of colonization and settlement schemes in forest areas 
Measures are need to prevent the problems arising from settlements and colonization 

in forest areas which are generally unsustainable for agriculture. Government-sponsored 
colonization schemes need to be more carefully planned to avoid lateritic soils of tropical 
rainforests and steeply-sloped forested areas. People need to be provided access to improved 
income-earning opportunities, through land-tenure changes or other rural development projects. 
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F. COASTAL RESOURCES 

Objective: Improve coastal zone management and planning, and prevent coastal 
pollution, giving attention to sustainable development of tourism and fisheries. 

Rationale: 

The Latin America and Caribbean region has extensive coastal resources, including 
marine fisheries, coral reefs, mangroves, beaches, and of course, the seas and oceans. Nearly
all of the LAC countries have long coastline zones, which total 58,457 miles. Only 2 of the 
32 countries are landlocked. Coastal resources are thus important to economies of several 
counties of the region, and form the basis for tourism and fishing industries. Coastal tourism 
has become a major source of foreign exchange for the Caribbean, Mexico, and Central 
America. Coastal "ecotourism," such as activities in parks and reserves along beaches, has 
also become important in some countries, such as Costa Rica. Many coastal areas and marine 
fisheries in the region have not yet been tapped, and they offer potential for development. 

However, coastal and marine resources suffer from degradation in several areas. 
Overfishing, water and beach pollution (from sewage, effluents, solid waste, and siltation from 
upland erosion), and destruction of coastal fishery habitats, and uncontrolled sand mining are 
serious problems, reducing aquaculture and fisheries production. Furthermore more than 50% 
of the mangrove forests and swamps of Latin America (60,000 square kilometers) are converted,
exploited, or degraded in some manner, and coral reefs are alsc declining. Certain endangered
species, such as sea turtles, continue to be threatened. Thk. causes biodiversity losses and 
harms habitats crucial to species reproduction. These forms of coastal degradation result in 
high economic losses, especially for fishing and tourist industries. They decrease the aesthetic 
qualities that attract people and harm the resources needed to support coastal economies. 
Thousands of small fishermen and their families, as well as large tourist enterprises, can suffer 
the costs. Cleaning up the pollution is very expensive, often prohibitive. 

The main causes of coastal resource degradation and pollution include: 
i) Uncontrolled and unplanned development of coastal regions, tourism, and waste disposal;
ii) Lack of consideration of environmental factors in development and in engineering; 
iii) Overfishing (in cases of reductions of particular species' yields) 
iv) Lack of appropriate regulations and ineffective laws over fishing and pollution;
 
v) Uncontrolled expansion of shrimp farming in some areas (eg, Mexico);

vi) Lack of political will to give attention to coastal resource degradation.
 
vii) Population pressures/concentration, along with insufficient infrastructure and services;
 
viii) Unregulated oil exploration, production, distribution;
 
ix) Siltation due to deforestation and poor soil conservation in agriculture upcountry.
 

These coastal resource problems demand innovative solutions. Pollution control, 
conservation, and sustainable use of coastal resources are essential as the coastal areas of 
LAC become increasingly important for economic growth opportunities, especially for fisheries 
industries and tourism. Improved management of coastal zones is especially crucial in 
countries of the Caribbean, Central America, and in Ecuador and Colombia, which depend on 
their coastal resources as major sources of income. Strat6gic planning, actions by private and 
public sectors, and work by NGOs together can help to improve coastal resource conditions. 
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Strategic actions: 

For effective coastal resource management, the following priority actions are needed: 

1) Sustainable fisheries management 
It is necessary to improve fisheries regulations to prevent overfishing (e.g., consider catch 

quota trading and regulations of fishing technology, rather than open access seasons, and 
strengthen monitoring and enforcement. Increase funding for Fisheries Departments' training 
and institutional development. 

2) Control of effluents, waste disposal, petrochemicals, and sand extraction 
In coastal areas, measures are needed to control industrial effluents, waste and sewage 

disposal, petrochemical industry activities, and sand extraction along the shores. Effective 
incentives for these kinds of coastal management activities can increase role of private seutor, 
but monitoring and law enforcement by the public sector are also needed. Proper sewage and 
waste treatment facilities should be required with all new construction. Control of oil drilling 
and transport and other industrial activities is fundamental to prevent spills which can create 
irreversible damages of marine life and shorelines. 

3) Environmental phnning & management for tourism & infrastructure construction 
The negative impacts of tourism and construction in beach areas can be prever,;.ed 

through careful environmental impact assessments, planning, engineering, and mcnagement. 
Integration of environmental concerns is needed for numerous activities, including buildings, 
roads, harbor infrastructure, and oil rigs. In developing new hotels and beach resorts, crucial 
necessary services include potable water supply, waste disposal services, and sewage 
treatment. Developing services of this kind can generate jobs as well. Tourist businesses can 
suffer high losses if such planning and manajement are neglected. 

4) Integration of coastal management with watershed management 
It is important to recognize that watershed management and coastal zone management 

are often closely interrelated and require coordination, in order to reduce the negative impacts 
of siltation and agricultural runoff (eg, pesticides and fertilizers). Collaboration between 
institutions is an economical and effective way to improve the chance of success. 

5) Management of reefs, mangroves, and endangered species (Ile, biodiversity) 
Actions are needed to protect fragile ecosystems and biodiversity in coastal ecosystems. 

Measures include: laws to prevent mangrove and reef destruction; fuelwood plantations to 
substitute for mangrove cutting; rehabilitation of mangroves; laws to control spearfishing and 
harvesting of endangered species (turtles, marine mammals, corals, shells). These kinds of 
measures have long-term economic benefits as well as enhancing inherent ecological values. 

PARTICIPATORY COASTAL RESOURCE MANAGEMENT IN ECUADOR 

Ecuador is undertaking a national coastal management program which emphasizes a community-based
approach. The Ecuadorians have been compelled by a sense of urgency to address the serious coastal 
problems of pollution, solid waste contamination, rapid loss of mangrove forests (19, 15% or 30,000 hectares 
since 1969), tourist over-crowding, over-tishing, and poverty Incoastal communities. Inthis program, Initiated 
In 89, the government Is establishing long-term environmental and development strategies for the 2,860 km 
coastline, assisted by USAID, and the University of Rhode Island. Local residents of special area planning 
zones (ZEMs) are playing an active role in shaping plans for water quality and sanitation improvements,
shoreline construction, tourism facilities, sustainable artisanal fisheries, and mangrove management. Inall of.these areas, effective strategies ara urgently needed. Evaluation and planning processes are being carried out 
by teams consisting of U.S. advisors and Ecuadorlans. Working together, these groups will develop strategies
and actions aimed to benefit the coastal residents and economies of Ecuador. 

Source: A.I.D. 

http:prever,;.ed
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G. ENERGY 

Objective: Increase energy efficiency and conservation, develop renewable energy 
sources, and eliminate barriers to appropriate energy production technologies. 

Rationale: 

Energy is fundamental to human survival and to economic development. It is required
for improvements in income, health, food prcduction, industrial growth, education, and resource 
managernent. Only a few countries of the region have substantial petroleum resources (ie,
Mexico, Brazil, Colombia, and Ecuador); but many of the nations are fortunate to have 
abundant renewable energy resources, especially water and biomass. Inthe region, petroleum 
accounts for the major proportion of total consumption, followed by hydropower. Fuelwood 
is also vital for the domestic consumption of millions of people. Oil ; nports currently consume 
an average of 20 30% of total export earnings, and power sector infrastructure averages 25% 
of total development investment budgets (A.I.D./S&T/Energy Office, 1990). Pro!',ctions indicate 
that about 7% growth of energy supply per year will be necessary io meet development Voals. 

Although renewable energy resources are abundant in the region, they are under­
utilized and/or inefficiently used. The countries face rapidly increasing demand and a growing 
deficit in supply of energy for their growing populations. Inefficiency in energy production,
dist ibution, and consumption is a widespread problem in the region for all forms of energy,
resulting in economic losses. Inefficient fossil fuel use combined with lack of control of 
emissions, particularly in the transport sector, has contributed to air and water pollution in many 
Latin American cities, with adverse human health consequences (such as lead poisoning in 
Mexico City). It also adds to carbon dioxide buildup and is the largest contributor to expected
changes in global climate. Depletion of fuelwood supplies is a major problem which affects 
millions of people who depend on fuelwood for meeting basic needs. This can increase time 
spent gathering wood and household expenses, and can lead to declining nutritional standards 
and health. Rural people usually lack options for other fuels. Indoor wood or charcoal burning
for cooking and heating also causes health problems such as eye and lung disorders. 

Many non-oil producing countries are heavily dependent on imported petroleum, which 
leaves them vulnerable to fluctuating prices, drains scarce foreign exchange, and diverts money
which could be more effectively used to develop renewable sources locally. Pollution and 
resource degradation also occur from the exploration, extraction, processing, and delivery of 
petroleum. Alternative renewable sources are not being used to their full potential. Finally,
although hydropow3r offers important potential, development of large hydroelectric dam projects
have sometimes led to negative environmental and socioeconomic impacts. 

Causes contributing to these energy-related problems include: 
i) artific!ally low prices of fossil fuels (below world market prices) which thwart conservation; 
ii) support to parastatal power monopolies, which exclude private sector production;
iii) biases favoring highly capital intensive, mega-engineering projects which are often more 

disruptive and expensive than energy efficiency and renewable energy technologies;
iv) economic policies and short-term pressures which give incentives for inefficient production;
v) lack of economic incentives 'or development of renewable sources on energy;
vi) lack of pollution and efficiency controls of energy production, extraction, and delivery; 
vii) lack of planning and environmental impact studies for energy development; 
viii) in the case of fuelwood scarcity, lack of reforestation, lack of alternative fuels, and 

inequitable distribution and control over forest and land resources. 
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Waste and underuse of the abundant renewable energy resources in the region clearly 
need to be overcome. Developing energy efficiency and renewable energy sources is a "no­
regrets" strategy which has simultaneous economic, human, and ecological benefits. Activities 
already being undertaken by A.I.D. in these areas (especially by the Bureau of Science and 
Technology) have proven to have positive outcomes (A.I.D. interviews, 1990). Yet, more projects 
and funds are needed to expand successful endeavors. It is logical for the nations in this 
region to take advantage o' the rich renewable energy endowments, and to use the energy 
efficiently, environmentallj-soundly, and equitably for sustained economic development. 

Strategic actions: 

Effective energy resource management and development requires the following actions: 

1) Sector-wide Energy efficiency and conservation 
Energy efficiency and conservation have multiple benefits in all sectors: They reduce 

waste, decrease the need for oil imports and major new capital investments in electricity 
generation, and extend the life of non-renewable energy reserves, while contributing to 
economic growth. Efficiency is especially important in the countries of Latin American and the 
Caribbean which are projected to have energy deficits for meeting their de alopment goals. 
Greater efficiency results in greater availability (f resources to fund development programs. It 
also reduces the environmental and health "externalities" of energy use, while making 
manufactured products more competitive internationally. Sepcific measures for this purpose
include demand management in electric power systems, industry, buildings, and transport; 
information dissemination; and training programs for mission staff. 

2) Comprehensive energy planning and policies 
Useful measures of energy planning include: gradual eiergy price reform (for promoting 

efficiency); reforms of legal/regulatory framework to provide tne possibility for private-sector 
participation; changes in incentive systems to encourage corservation and use of renewable 
sources; least-cost and avoided-cost power sactor investment planning; promotion of 
technology innovation and commercialization programs (through measures such as institution­
strengthening); prefeasibility studies to ensure that projects are economical and e.wironmentally­
sound, especially for rural power delivery; and incorporating environmental concerns and 
impact assessments into all energy projects. 

3) Renewable energy, Including biomass, hydropower, wind, solar, and geothermal 
Renewable dnergy sources are abundant in the region. Production and use of these 

sources has economic, health, and ecological bnefits, often superior to conventional fossil­
fuel sources. Renewable sources include biomass, eg, crop and forest residues, wind energy,
solar, and geothermal. They are generally cleaner in terms of avoiding pollution and 
greenhouse gas emissions. These sources also tend to be more practical for smaller-scale 
production systems which are adaptable for decentralized specific needs and amenable for 
private sector investment; but legal and economic incentives are needed to promote 
investments in renewable energy production. 

4) Electricity co-generation by Independent producers 
Electrification can be made more efficient and economical through the development of 

co-generation systems. These kinds of systems enable industries to use energy sources for 
dual purposes. For example, electricity can be produced from excess heat which is generated 
from large oil-powered industries such as steel manufacturing. Natural gas, a sizable but often 
wasted resource in some countries of the region, is cleaner and more efficient than other fossil 
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fuels, particularly when used in conjunction with new electricity production technologies. More 
efforts should be made to promote and promulgate the development of cogeneration systems
by private and independent enterprises. 

5) Fuelwood access, efficiency, and substitutes 
Changes in the regulation of fudwood markets and reforms of tenure in forested areas 

may be needed in some areas to improve peoples' access to fuelwood. Increased efforts in 
reforestation for fuelwood supplies is vital in several countries, as mentioned In the forest 
resource section. Also needed are socially-acceptable improvements in f,,o,!wood use 
efficiency (e.g., through improved efficiency stoves and charcoa, production). Health of women 
who cook over smoky stoves can also be improved in this manner. In many cases, hcwever, 
increasing production of substitutes for fuelwood, such as hydroelectricity, may be preferred. 

ALTERNATIVE ENERGY PROJECTS GAINING STEAM
 
The Science and Technology Bureau of USAID has recently assisted Cos to legalize Independent power
 

generation and establish a pricing regime which makes micro-hydro and power co-generation from biomass 
residuals (sugar) viable. Other Industries are becoming Interested In participating. The mission In the 
Dominican Republic is also working on the legal and regulatory framework to allow Independent producers to 
sell Into the electricity grid. Guatemala is working on pricing for co-generation from sugar residuals, the forestry 
officer Inthe Honduras mission has discovered interest from the wood products industry, and InBEize interest 
has been expressed by the citrus Industry. Sustained technical and financial support Is likely to bring significant
Improvements Inenergy production and efficiency. 

Source: A.I.D., S&T 
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H. HUMAN RESOURCES DEVELOPMENT AND DEMOCRATIC INITIATIVES 

Objective: Strengthen human resource developmeni through education & training 
and support democratic Initiatives for sustainable and equitable development. 

Rationale: 

Human Resources - including people, and their capacities and skills, social
organizations, and Institutions -- are central to all dimensions of development. The Latin
America and Caribbean region has a long cultural heritage with a diversity of human resource
capacities. From the early Indian civilizations, to present-day cultures, the region's people have
developed a v, 1alth of knowledge about the environments in which they live. 

Inrecent years, institutions, legal systems, and educational programs have been formed
specifically for natural resource management and exploitation in many of the countries. LAC 
government agencies now involved in resource-related activities include Ministries of Forestry,
Agriculture, Energy, Fisheries, and more recently, ministries for Environmental Protection, Natural
Resources, and law enforcement bodies. Environmental initiatives are also being developed
by NGOs, universities, scientific institutes, and primary schools, some with the suppori of 
donors and development agencies. 

Furthermore, in several nations, "grass-roots" activities have emerged in response to
resource-related problems. Local community groups, farmers' and workers' associations have
taken actions to protect their human rights and economic needs, such as access to resources,
clean water, land tenure security, and have attempted to stop encroachment and pollution by
companies and state projects. These are important democratic initiatives which have an
"environmental" orientation. These local-level ac'vities are usually representing diverse interests 
and allow peoples' voices to be heard in decision-making concerning resource utilization and 
development. They also are fundamental to develop an empowered and engaged citizenry. 

Although these efforts are positive, there are still weaknesses ir education systems,
institutional capacities, and human resources for environmental management in LAC. A central 
problem in many countries is lack of coordination and collaboration between institutions
involved in environmental initiatives within and among countries. Programs are often piecemeal,
lacking coherence and direciion, and there are often conflicts and competition between 
institutions and leaders, and/or duplication of activities. These problems can even occur in
NGOs, although they tend to be more common in government agencies. Government agencies
involved tend to have excessive bureaucratic procedures as well. Their efforts are sometimes 
counteracted by other laws and institutions which promote conflicting aims. Environmental 
programs are often "compartmentalized" minor programs within institutions, and are not well­
integrated throughout. Although many environmental laws have been passed, law enforcement 
is generally weak. (eg, Leonard, 1987, Hartshorn el al, 1982, IDB/UNEP, 1990) 

Technical and scientific capacities are lacking for invironmental management in some 
cases. Similarly, lack of public awareness of environmental problems is common throughout
the region. Although some community groups, organizations, and enterprises have developed
consciousness and actlons, many are unaware of these issues. People tend to lack information
and educational opportunities about natural resources and environmental sciences. Although
environmental education programs exist in come areas, the courses rarely exist at all levels, and 
they are often modelled on North American courses which are unsuited for local condition". 
In sum, these weaknesses constrain effectiveness of anvironmeniial initiatives. 
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The causes of weaknesses in environmental institutions, laws, and education are mainly:
I) lack of funding, resources, and political support for effective programs;
ii) economic recession which has exacerbated the difficulties of undertaking changes;
iii) development of environmental capacity receives less political support than economic Issues;
iv) decision-makers maintain the false belief that environmental management conflicts with 

economic growth, which is partly due to insufficient Information about environmental actions;
v) lack of coordination among institutions and lack of trainers and teachers. 

Therefore, the support and development of human resource capacities is essential to 
the sound management of natural resources and economic development. Strengthening
institutions, educational programs and training opportunities is fundamental to support and build 
human resources in these areas, and can contribute to sustainability and productivity in many 
areas. Priority must be given to supporting local knowledge, involving people in "hands-on" 
participatory approaches to education and learning, and building grassroots environmental­
related movements, which represent democratic initiatives. Achieving successes in these efforts 
for justice and democratic pluralism are important for social, economic, ani environmental aims. 

Strategic actions: 

In order to strengthen human resources, institutions, and democratic initiatives for 
sustainable development, is essential to develop the cross-cutting strategic approaches 
(described in Chapter 3) and the following actions: 

1) Environmental education programs at all levels 
Educational opportunities are needed in environmental studies and resource 

management for a broad spectrum of people, including children in primary and secondary
schools, university students, adults, private enterprise managers, policy decision-makers, and 
scientific professionals. The curricula and materials should be well-suited to the interests and 
needs of the audience. Materials adopted from temperate Northern regions, especially those 
stressing parks and wildlife ecology, should de-emphasized in relation to other resource 
prioritibs of local people. Two-way exchange and "hands-on" methods of environmental 
education should be developed in teaching, avoiding conventional top-down teaching
approaches which often alienate students. University education for environmental studies can 
be attained through U.S. universities, through the provision of scholarships, as is already being
done for some college students from the region. However, it is generally preferable to develop
such programs and education in the countries of Latin America and the Caribbean, because 
this facilitates better adaptation of curricula and course materials to local conditions, and 
enables strangthening and utilization of local expertise in teaching and administration. An 
example of a broad-based environmental educational system is described in the Box below. 

2) Laws, regulatory systems, and enforcement mechanisms 
The improvement of legislative mandates, legal and regulatory systems, and law 

enforcement mechanisms for environmental conservation and resource use is urgently needed. 
Reforms and changes in present laws can help ameliorate and prevent degradation and 
promote sustainable forms of development. For example, present land-titling and colonization 
laws (which presently enable people to claam titles through indiscriminate deforestation) need 
to be reformed or eliminated. Stricter regulations of industrial activities are essential for 
alleviating serious pollution problems; and such regulations require strong enforcement 
measures and careful monitoring. These kiiids of laws must be backed by political support and 
commitment to ensure that they result in effective changes of behavior. 
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3) Public Awareness-Raising Efforts 
Various medium can be used effectively to raise public awareness of the importance of 

environment-related issues and their economic impacts. Television, radio, and newspapers, 
as well as books and more formal education can help in campaigns and news on these issues. 
The information in such media should stress effective remedial actions to involve local people.
The campaigns require effective institutional management and coordination. (See Box below) 

4) Training of Policy-Makers, Technicians, and Managers 
Technicians, managers, and policy-makers can benefit greatly from training courses for 

building their capacities in environmental management. Courses should include technical 
problem-solving courses covering a variety of environmental problems, and policy-related 
courses for conflict resolution, and policy-rolated environmental issues. Examples of useful 
training course topics include techniques of environmental impact assessments, forest 
management, agroforestry, pollWtion control measures, and means of environmental law 
enforcement Short-term training courses are often preferred over longer-term courses, because 
they facilitate rapid learning and possibilities of immediate application of environmental 
knowledge into decision-making. Such courses can be done in the U.S. or local institutions, 
but it is generally better to undertake the courses in the countries of the region, so that they 
are better adapted to local conditions and involve trainers from the region. 

FUNDACION NATURA'S ENVIRONMENTAL EDUCATION CAMPAIGN 

Since 1983, Ecuador's environmental NGO, Fundaclon Nature, has been implementing the most comprehensive 
environmental education program undertaken by a conservation NGO in Latin America. This program was 
supported by a $659,000 grant over four years from USAID. The objectives of EDUNAT IIwere to Institutionalize 
environmental education Inthe formal and non-formal education systems (inboth public and private Institutions); 
to provide public environmental education through the media; and to promote coordination and collaboration 
on environmental actions among Institutions in Ecuador. 

Over the life of the project, 56 programs, publications, stucrs and reports were produced and disseminated 
through television, radio and the print media Approdmately 5000 teachers received primary school curriculum 
guides. A National Environmental Congress was held, and was attended by 600 participants. EDUNAT II 
contracted a public survey firm to send a questionnaire to 1600 homes to measure their understanding of 
ecodevelopment concepts, providing a strong basis for the design of further programs. They have also received 
and responded to hundreds of requests for Information and additional materials, including copies of EDUNAT 
II's newsletter for teachers. Many of EDUNAT II's products, however, are Intangible though equally Important.
They Include: the creation of the General Direction of Environment, linked to the Ministry of Mines and Energy,
the creation of the Permanent Commission on Ecology of the Ecuadorian Parliament, the strengthening of the 
State Petroleum Corporation's environmental department, and the creation of the Department of Environmental 
Education in the Ministry of Education. 

The Fundaclon Natura has taken the first step towards building a strong environmental management capacity
In the country. There Is strong potential for further success through wide dissemination of the experiences of 
the Fundacion Nature's EDUNAT IIprogram. Furthermore, public awareness of environmental Issues is likely 
to be Increased through the continued expansion and cultivatlon of good relationships between this NGO, 
USAID and the Ecuadorian government, specifically the Ministry of Education. Among their longer-term goals 
are to work more extensively in rural communities, and to establish environmental education programs targeted 
at the business and Industry communities. 

Source: A.I.DIWWF, 1988 
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5) Innovative Institutional linkages and networking, and Improved communication 
Forming US - LAC and LAC - LAC linkages and networks between Environmental 

Studies programs of universities, and between NGOs and government organizations is an 
excellent way of sharing information and coordinating efforts, contributing to human resource 
development. Improving communication and information-exchange between LAC environmental 
organizations is an important way of learning. This is being attempted through the University
linkage program sported by A.I.D., but such efforts need to be expanded. 

6) Support of locally-based expertise, taking advantage of Indigenous knowledge
More attention needs to be given to support indigenous human resource capacities.

People from the grassroots level should be central actors in design, planning, implementation
of activities pertaining to environmental management. Communities can benefit if they are 
fully involved with foreign "experts;" and projects will benefit from interactive exchange of ideas 
and skills. For example, the experiences of rural people about rurm resource conditions and 
land-use practices sometimes offer important insights about what methods of land use have 
and have not been successful over time. Participatory activities of this kind can be vital to 
sustain efforts for effective change. 

7) Democratic Initiatives, local movements, and non-government organizations
Enabling citizens' groups to gain support, information, and resources, can strengthen

their organizations and the effectiveness of their actions, and it can help people become 
empowered and engaged in constructive social change. Effective "empowerment" means that 
people at the grassroots: a) have the opportunity to express their views, and be heard, and 
fully accounted for in decision-making regarding resources; b) imp-ove their economic and 
social welfare, and/or economic control over resources; and c) strengthen their self-esteem 
and legitimacy through participation indevelopment and social change. Support to grassroots
initiatives in this araa should thus be a piority. These actions help to promote participation
and democracy, while also giving people tangible economically-beneficial results and 
contributing to increases in production. 
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Vl. CONCLUSION 

This draft Environmental Strategy report for Latin America and the Caribbean has 
presented: a framework which clarifies the environment-development nexus in LAC; the broad 
range of environmental issues which are linked to economic issues, and an array of strategic
principles and actions for environmental management and sustainable development. 
The paper has clarified that environmental management must be integrated into all activities of 
A.I.D., governments, private enterprises, NGOs and citizens. The rational management of 
natural and human resources is thus integral for sustained economic development and growth. 

As described throughout this analysis, there are many existing technologies and 
methods to overcome resource degradation and to harmonize economic and environmental 
aims. Although the implementation of these technologies has thwarted by economic, 
institutional, and political constraints, the urgency of the problems now calls for major changes 
to apply sustainable development methods and activities. Reversing these negative trends is 
by no means easy, but we need to build on successes and overcome past constraints. 

Although environmental management/conservation and economic production/growth are 
generally compatible and mutually beneficial, it should be recognized that these two aims 
sometimes entail trade-offs or conflicts. For example, if a pesticide is banned because it poses
health or environmental risks, the costs of protecting crops may rise unless a same-cost or 
equally effective pest control method is available as a substitute. Sometimes those trade-offs 
involve present vs. future costs and benefits. For instance, installing energy conservation 
technologies in industries may entail high short-term costs, but in the long run, it will be 
economically profitable and advantageous. Such trade-offs and conflicts can be resolved, 
however, through the development of technologies, policies, incentives, and institutional support
which enable the linkage between economic and environmental aims. 

The report identified particularly important cross-cutting principles to achieve these aims. 
They Include: addressing the root causes of problems; sustainable economic and environmental 
policies; institutions and legal systems; participatory approaches; activities and investments of 
the private sector; research, information exchange and technology transfer; environmental 
education and training; environmental impact studies incorporated into development process; 
and donor coordination. These principles, along with the actions in each priority area, are 
crucial in attaining the objectives for economically and environmentally sustainable development. 

Finally, this strategy report has stressed "'- importance of understanding and addressing
the human dimensions of environmental proulems, ie, the social and economic roots and 
repercussions of these dilemmas. Overcoming "brown" environmental problems as well as 
"roen" problems is vital for human livelihoods, economic development and political security 
in the final decade of the twentieth century. Effective operationalization of the strategic actions 
will require political commitment, finances, and careful determination of priorities. Discussions 
and dialogue about the options in this report will help to identify the most crucial strategic
priorities for bringing about sustainable forms of development. 

The principles and actions in this draft are to be seen as options, not conclusive 
mandates. These options require further consideration and evaluation by many individuals 
participating in the formulation of the final strategy. Moreover, the options were at a general
level, and logically not all of them will apply to all countries. These strategic options, as well 
as the problems and causes, are summarized in the Matrix on the next page. Each country 
and LAC mission will need to select priorities adapted to local conditions and constraints. 



ENVIRONMENTAL STRATEGY FOR LAC:
 
SUNMARY OF ISSUES, PROBLEMS. CAUSES AND OPTIONS
 

SECTOR 

Agnculture 

Trade and 
Investment 

Human 
Resources 
& Democratic 
Initiatives 

ISSUES & PROBLEMS 

Soil erosion 
Low soil fertility 
Low productivity 
Degraded pastures
Underutilized land 
Unstable water supply
Loss of species diversity 
Loss of jobs 
Rural-urban migration 
Pesticide problems 

Overexploitation by 
extractive industries 

Uneven trade relations 
Overdepend on foreign mkts 
Lack of int'l competiveness
Lack of access to markets 
Unequitable distribution 

of benefits from trade 
Uncontrolled toxics trade 
Lack Into. & tech. transfer 

Weak education for 
environ. management 

Lack of coordination 
between institutions 

Lack of technical capacities 
Lack of env. training 
Weak support of local 

movements 

CAUSES/CONSTRAINTS 

Land inequity
Insecure tenure 
Use of unsuitable soils 
Lack of soil conservation 
Deforestation 
Over-grazing 
Distorted incentives 
Inappropriate policies 

Lack of consideration 
of environ, impacts

Focus on short-term 
time horizon 

Lack of environ, laws 
Lack of information on 

environ, investments 

Lack of funding 
Lack of political will 
Lack of educational 

programs
Lack of attention to 

local knowledge 
*Turf' struggles 

STRATEGIC APPROACHES 
(cross-cutting) 

Address root causes 
and prevent problems 

Develop effective 
environ/economic 
policies 

Strengthen institutions 
and broaden participation 

Strengthen private 
sector role 

Promote research, info 
and technology transfer 

Strengthen environmental 
education and training 

Carty out environmental 
impact studies 

Promote donor collaboration 

STRATEGIC OPTIONS 

Sustainable aricu!lure 
* 	Land tenure/security reforms
 

Match land use w/soil capacity
 
Soil conserv, agroforestry systems
 

* 	Fair pricing to help productivity 
IPM and reduce pesticides

* Crop diversification & diversity 
Balance export and local foods 

a Market and Credit reforms 
* Sound narcotics Interventions 

Ervtronmentally-Sound Trade/Investment
* Environmentally-sound businesses 
* 	Economic/env. accounting reforms 
* 	Env. controls of trade & investmts 
a Ecotoursm and sustainable tourism 
a Innovative financing (eg, debt swaps) 
a Local business management 
* 	Technology transfer & commerce 

Human resources & Democratic initiatives 
a Environmental education -all levels 
a Public awareness-raising 
*Training for technicians/managers
'Local dem. Initiatives & grassroots 
a Educational linkages & networks 
a Support local-level expertise 



SECTOR ISSUES & PROBLEMS 

Forest 	 Deforestation 
Resources 	 Waste of wood/energy 

Over-exploit. of wood 
Soil erosion 
Watershed degradation 
Decline in fuelwood 
Loss of biodiversity 
Disruption in climate 

Water Water pollution 
Resources Uneveness (shortages nnd 

excesses of water) 
Umited water infrastruc. 
Inequitable access to water 
Inefficient Irrigation 
Watershed degradation 
Negative impacts of dams 

Coastal 	 Degradation/depletion of 
Resources marine fisheries 

Pollution/degradation of 
coasts and bep;nes

Sand mining 
Water pollution 
Loss of mangroves & reefs 

Energy Inefficiency in production,
consumption, distribution 

Depietion of fuelwood 
Dependency on oil imports
Pollution from powerplants
Underuse of renew, energy 

CONSTRAINTS/CAUSES 

Land speculation
Economic incentives 
Land tenure laws 
Coloniz. schemes 
Timber exploitation 
Inequt. land tenure 
Pasture expansion 
(& cattle subsidies) 

Cutting for fuetwood 

Lack of control of 
wastes/pollution 

Over-exploitation 
of groundwater

Inefficient water use 
Competition among 

water users 
Deforestation 
Lack of conservation 

Uncontrolled devt. 
Lack of planning/zoning 
Overfishing
Improperly planned

construction projects 
Lack of tourism laws 
Excessive wastes/runoff 

Lack of efficient 
production methods 

Lack of conservation 
Bias toward large-scale 
energy plants
Fuelwood cutting 
Lack info on renewables 

STRATEGIC APPROACHES 
(cross-cutting) 

Address root causes 
and prevent problems 

Develop effective 
environ/economic 
policies 

Strengthen institutions 
and broaden participation 

Strengthen private 
sector role 

Promote research, info 
and technology transfer 

Strengthen environmental 
education and training 

Carry out environmental
impact studies 

Promote donor collaboration 

STRATEGIC OPTIONS 

Forest resources management 
* 	Reform land/forest tenure/titles 
* 	Agroforestry & social forestry 

Reforestation for multi-purposes 
* 	Natural forest management 
* 	Colonization & settlement reforms 

Watershed and wter manaoement 
* 	Comprehensive watershed mgt
* 	Efficiency & equity of water supply 
* Flood damage prevention 
* 	Careful dam planning & siting 

Coastal Manaaement 
* Sustainable fisheries management
* Control of effluents, waste & oil 
* Careful planning/siting new buildings
* Tourism planning & guidelines
* 	Integrate watershed & coastal mgt 

Energy efficiency & renewable eneray
* Efficiency in all sectors 
* Renewable energy sources (all kinds)
* Co-generation by independents
* Fuetwood access, efficiency
* Comprehensive energy planning 



SECTOR 

Health and 
Population 

Urban & 
Industrial 
Conditions 

Biodiversity 
& Wildlands 

PROBLEMS 

Over-crowding 
High population growth rate 
High infant mortality 
Infectious diseases 
Occupational health 
Increases In vector diseases 
Air pollution 
Toxic & hazardous waste 
Loss of labor productivity 

Water pollution (disease) 
Over-crowding 
Air pollution 
Solid & hazardous wastes 
Depletion of rural resources 
High costs of pollution 

Loss of biodiversity 
Loss of cultural diversity 
Loss of genetic resources 

CONSTRAINTS/CAUSES 

Lack of economic 
opportunities 

Lack of education 
Inadequate prevention

of disease 
Water pollution 
Lack of sewer facilities 
Lack of clean water 
Lack of funds 

Excessive/rapid 
urbanization 

Rapid migration 
Lack of economic 

opportunities 
Lack of sewage 

treatment & services 
Lack of clean water 
Lack of pollution laws 
Lack of finances 

Deforestation 
Uncontrolled growth 
Expansion of 

monocultures 

STRATEGIC APPROACHES 
(cross-cutting) 

Address root causes 
and prevent problems 

Develop effective 
environleconomic 
policies 

Strengthen institutions 
and broaden participation 

Strengthen private 
sector role 

Promote research, info 
and technology transfer 

Strengthen environmental 
education and training 

Carty out environmental 
impact studies 

Promote donor collaboration 

STRATEGIC OPTIONS 

Environmental health & DoDulation 
* Fanrily planning 
* Comprehensive population policies 
* Access to Safe water 
* Hygiene and Sanitation Improvement 
* Occupational safety & health 

Urban/indus, plans & DoIlut'n control 
* Water systems and quality 
* Waste management & disposal 
* Pollution reduction/prevention 
* Recycling 
* Natural Disaster avoidance 

Bio-diversity conservation 
* Incentives for biodiversity conservation 
* Innovation for cultural & bio. diversity 

Extractive reserves and ecotourism 
* Private sector Investments 
* Local people Involvement in parks 



APPENDIX 1 

PEOPLE INTERVIEWED 

Within USAID: 

Bill Alli, Working Group on Environment AID/Jamaica 
Matt Auer, HUD, LAC 
Elena Brineman, LAC Barbara Banks, Ag/RD
Jeff Brokaw, LAC/DR/E Rebecca Cohn Health/Pop/Nutri
Joe Carney, Educ. & Human Resources, LAC/DR Walter Coles, Private Sector 
Gene Chiavarolli, Working Group on Environment B. Charleston, Education 
CArol Dabs, Health & Population, LAC Paul Crowe, Economics 
Art Danart, Health & Population, LAC Bill Gelman, Housing/Urban Dev 
Vernita Fort, LAC/DP Mark Nolan, Environment 
James Fox, LAC/DP Steve Szadek, Dir. Ag/RD 
Terry Hardt, FENR, S&T C. Scheibel, Engr/Energy 
Jim Hester, LAC/DR/E John Tenant, Programs Dev 
M.Kenan-Wood, Trade & Investment, LAC Marilyn Zak Mission Director 
Molly Kux, APRE (Asia Private Enterprise) 
Ann Langhaug LAC 
Bob MacLeod, HUD, LAC 
Anthony Meyer, Education, S&T 
Russ Mischeloff, FENR, S&T 
Alexi Panahal, HUD, LAC 
Doug Peterson, Health & Population, LAC 
Mik - Philly, EPM, S&T 
Ros&, , ifrey, Energy, S&T 
Ann. ,uandt, Program & Policy Coord. Bureau 
Sam Rea, Education, S&T 
Alberto Sabadell,Energy, S&T 
Peter Sellar, Democratic Initiatives, LAC 
John Vanderyn, FENR, S&T 
John Wilson, LAC/DR/E 

Outside USAID: 

Carlos Arcia, Research Triangle 
Mike Hanrahan, DAI-DESFIL 
Mary Lou Higgins, WWF 
Brian Houseal, TNC 
Carlos Linares, CF-Eiivironmental Information Service 
Jim Nations, Cl 
Dennis McAffrey, Abt Associates 
Diane Wood, WWF 

Note: Additional individuals, especially officers in LAC country Missions 
will be consulted as part of the preparation of the final strategy. 



APPENDIX 2
 

*A.I.D. FUNDING FOR ENVIRONMENT-RELATED ACTIVITIES
 

FUNDING FOR LAC BUREAU ENVIRONMENTAL ACTIVITIES BY COUNTRY 

(and as a percentage of AID total country funding) 

COUNTRY 

..... 

ENV 

1990 ........ 

TOT MX) ENV 

1991(est) ---

TOT MX) 

1992(cest) 

ENV 

BELIZE 

BOLIVIA 

COSTA RICA 

DOMIN REP 

ECUADOR 

EL SALVADOR 

GUATEMALA 

HAITI 

HONDURAS 

JAMAICA 

PANAMA 

PERU 

915 

4706 

4675 

971 

1084 

6405 

2100 

5240 

4427 

2021 

270 

264 

6457 

54513 

75394 

14512 

14091 

203173 
86553 

27301 

164387 

18989 

530125 

15289 

(14.2) 

( 8.6) 
( 6.2) 

( 6.7) 

( 7.7) 

( 3.2) 

( 2.4) 

(19.2) 

( 2.7) 

(10.6) 

C0.1) 

C1.7) 

1284 

3720 
2738 

253 

1111 

14548 

3753 

6277 

6200 

2227 

10000 

673 

7320 

54341 

49705 

23335 

23752 

24118 

94295 

39471 

116933 

32642 

0 

14975 

(17.5) 

( 6.8) 
( 5.5) 

( 1.1) 

( 4.7) 

( 6.0) 

( 4.0) 

(15.9) 

( 5.3) 

( 6.8) 

-

( 4.5) 

1480 

4082 

29013 

1901 

2741 

6067 

4825 

6392 

4775 

2767 

5000 

4469 

CARIB REGION 

ROCAP REGION 

LAC REGION 

1115 

10538 

6645 

18602 

21354 

75716 

C6.0) 

(49.3) 

(8.8) 

1804 

9730 

9798 

27664 

20430 

75486 

( 6.5) 

(47.6) 

(13.0) 

3124 

10825 

9638 

LAC TOTAL 

AFR TOTAL 

ANE TOTAL 

51376 

32541 

180330 

1329660 

587147 

3537530 

(3.9) 

C5.5) 

C5.1) 

82116 1026467 ( 8.0) 97099 

SOURCES: AID Environmentat activities are defined as those fatting under the eight 

NR Activity Codes (see table 2). AID country totals are derived from AID's FY1991 

Congressional Presentation 

COMPARISON OF REGIONAL FUNDING FOR ENVIRONMENTAL 

ACTIVITIES ACCORDING TO SPECIAL ISSUES CODES 

....... 

AFR 

1990 

ANE 

-------

LAC 

AID 

TOTAL 

ARC - Int'l Ag Rerch Cntrs 

BDV - Biological Diversity 

CLZ - Coastal Zone Mgmt 

EEF - Energy Efficiency 

FSD - Fisheries Development 

LSK - Livestock 

RBN - Biomedical Research 

REF - Reforeststion 

WTL - Wetlands 

12942 

21640 

0 

171 

145 

4432 

3346 

5990 

1446 

815 

2197 

12161 

35548 

19121 

767 

1798 

2333 

0 

48 

7034 

1806 

908 

342 

2bll 

4594 

8995 

1583 

60297 

38206 

14061 

45084 

21749 

18368 

19641 

20945 

4073 

ICT/BDV* 582 1617 1632 8058 

SOURCES: DATA FROM ICT STUDY, SUMMER 1989 



FUNDING FOR ENVIRONMENTAL. ACTIVITIES ACCORDING TO ACTIVITY CODE 

ACT4VITY CODE (A) 

................... 1990 ................ 

LAC (%)TOT AFR (%)TOT ANE (%)TOT 

1991(est) 

LAC (X)TOT 

1992(est) 

LAC (%)TOT 

NRFR - Forestry 

NRMP - Env NgMt, PLan/Pot 

NRWH - Water Quality Hith 

NRLD Ag Land Devt 

NRWR - Water Res Mngmt 

PRHW Hazard Wastes 

NRSL SoiLs 

NRW - Water Guat Inprove 

1340 

16359 

10569 

3155 

3525 

1675 

2029 

624 

(26.2) 

(31.8) 

(20.6) 

( 6.1) 
( 6.9) 

( 3.3) 

( 3.9) 

( 1.2) 

4171 

19085 

2273 

3722 

740 

25 

1411 

1114 

(12.9) 

(58.6) 

( 7.0) 
(11.4) 

C 2.3) 

( 0.1) 

( 4.3) 

( 3.4) 

33658 

20302 

1932 

8278 

697 

4674 

507 

110282 

(18.6) 

(11.3) 

( 1.1) 

( 4.6) 
( 0.4) 

( 2.6) 

( 0.3) 

(61.1) 

24386 

21329 

15294 

3475 

6054 

0 

2094 

1484 

(32.9) 

(28.8) 

01.6) 

( 4.7) 
( 8.2) 
( 0.0) 
( 2.8) 

( 2.0) 

34937 

36559 

8583 

3953 

7383 

0 
2651 

3033 

(36.0) 

(37.7) 

( 8.8) 
( 4.1) 
( 7.6) 
( 0.0) 
( 2.7) 

( 3.1) 

TOTAL 51376 (100.0) 32541 (100.0) 180330 (100.0) 74116 (100.0) 97099 (100.0) 

SOURCES: LAC funding figures are derived from the LAC/DR/E AnaLysis. 

AL other figures are taken from the USAID Summary of 6/18/90. 
............ .I.00 .......................................................I ........................... 

FUNDING FOR ACTIVITIES WITH ENVIRONMENTAL COMPONENTS ACCORDING TO ACTIVITY CIDE 

ACTIVITi CODE (B) --------- LAC 

1989 1990 

-------

1991 

AFR 

1990 

ANE 

1990 

AID TOT 

1990 

AGLS-Land Use & SettLement 

AGPM-Pest Management 

EYFF-FossiL Fuels 

EYFW-FueLwood 

EYRN-RenewabLe Energy 

EYMP-Energy Mgmt, Plan/Pot 

INPO-Infrastructure/Power 

2061 

1833 

0 

508 

3750 

1250 

25311 

2917 

983 

0 

275 

1500 

14 

11795 

3969 

1314 

400 

482. 
2000 

622 

8254 

350 

391 

0 

440 

99 

57 

1991 

355 

1002 

33575 

225 

2764 

15750 

125049 

4003 

5690 

34426 

940 

8246 

22156 

140026 
205794 TOTAL 

SOURCE: USAID DA AND ESF ANALYSIS (6/18/90) 



APPENDIX 3 

OVERVIEW OF ENVIRONMENTAL INDICATORS FOR LAC 

The Latin America and Caribbean region Is comprised of 32 coun'td!es and 450 
million people. It covers approximately 20 million square kilometers (roughly 15% of the 
Earth's land area) and has varied geographical terrain, ranging from the deserts of northern 
Mexico, to tropical lowlands of Central America and the Caribbean, dense Amazon 
rainforests, high mountain ranges of the Andes, to the frigid southern tip of "ierr: 7al Fuego
(See Map). LAC is endowed with vast resources and biodiversity. As a whole, it has a 
great wealth of rivers, forest resources, agricultural land, fossil fuels and renewable energy 
resources, minerals, and coastal resources. 

The following tables of indicators for the LAC region present the conditions and 
trends of econcric activity, resources endowments and use, and human resources. A 
summary table of the endowments is shown as Table A. The tables have been grouped 
according to the following categories: 

A) Endowments Includes economic, human, and natural resources: 

1. GNP and GDP 
2. World Trade 
3. External Debt 
4. Population
5. Population and Labor Force 
6. Urban and Rural Populations 
7. Health: Vital Statistics and Nutrition 
8. Literacy and Education 
9. Land Use 
10. Agriculture 
11. Agricultural Inputs 
12. Lana Distribution 
13. Forest Sizes and Types 
14. Wood Production 
15. Energy Production and Consumption
16. Energy Reserves 
17. Water Resources 
18. Coastline Activity
19. Tropical Coastal Resources 

B) Degradation and Problems 

20. Soil Erosion 
21. Water Quality at Selected GEMS/Water Stations 
22. Air Pollution in Selected Cities 
23. Globally Threatened Animal Species, 1989 
24. Habitat Loss, 1980s 
25. Lack of Access to Safe Drinking Water, Sanitation, and Health Services 



C) Resource/Environmental Management 

These indicators pertain to the effectiveness of natural resource policies, actions, 
and institutions in resolving environmental problems. Indicators for this category address 
qualitative and qualitative aspects. They include: 

1. Indicators of rehabilitation or amelioration 
2. Indicators of Slowing or reversing negative trends 
3. Scoring "Performance" on management actions and policies 

Evaluating performance or effectiveness (or success) is ambigu" is, and must be 
clarified. In general, effectiveness should be judged in relation to how well the resource 
policy: 
- fulfills the objectives of ameliorating/preventing the resource degradation problem; and/or 
-- fulfills the objectives for economically, environmentally, and socially Sustainable 
Development. In other words, is the policy/action "effective" in resolving the environmental 
problem(s) in ways that are economically productive and socially beneficial and equitable. 

Management activities should be evaluated in all of the sectors, including trade and 
investment, forest resources, urban conditions, water r sources, coastal resources, 
agriculture, energy, health and population, and human resources. One of the most 
important areas to evaluate is economic policies which affect natural resource management. 
It is crucial to consider whether governments are changing or eliminating policies which 
contribute to or cause environmental degradation (or which promote practices which !ead to 
degradation). 

Scoring such activities is difficult, but the issue must be addressed if we are to 
develop an "objective" measure of effectiveness. The following variable scale could 
be used to "score" policies in each sector: 

5 = comprehensive program/policy; highly effective 
4 = comprehensive program/policy; moderately effective 
3 = program/policy exists and is incomplete in coverage; 

and only slightly effective 
2 = program/policy exists in writing; but only partially 

implemented and partially effective. 
1 = program/policy is incomplete in coverage; very ineffective 
0 = no program/policy exists 

Although these indicators are currently not available in any systematic or 
standardized form, future evaluation exercises should attempt to include such measures. 



TABLE GROSS NATIONAL PRODUCT 
1 AND GPOSS DOMESTIC PRODUCT 

Gw. Nationl Product coarism aJ 

ONP 4W elative 5iZO Own Dmsi houc 

TOWi GNP ft 7qia %OF OF SOF TOaW 0 Distribisti ) 

197 Orowd Raft 1917 LAC LAC 331M06 t ios;m S US) Apicm kjhnzy Searvic, e. 

6.mii=oss US) 1967-77 197-17 ($SS) cup(?e 1977 1917 1977 1 1977 1917 1977 1917 

LAC BUREAU 712673 100.0 100.0 

CARIBBEAN 19139 7.5 2.7 100.0 

Antg iand Babud 
Bhamas 

248 
2494 

X 
X 

X 
X 

3000 
30300 

0.0 
0.1 

0.0 
0.3 

1.3 
13.0 

70 
X 

b 146 b 
X 

9 
X 

4 
X 

14 
X 

22 
X 

76 
X 

75 
X 

Barados 1417 2.7 1.30 550 0.1 0.2 7.4 697 b 82 b 11 a 21 21 68 71 

C b X X X X 2.3 0.0 0.0 X X X X X X X X 

Dominica 122 X X 1520 0.0 0.0 0.6 58 b 9 b 44 36 13 17 43 47 

DominicanRcp 
Otoada 

5101 
142 

7.6 
X 

2.0 
X 

760 
1420 

1.6 
0.0 

0.7 
0.0 

26.7 
0.7 

5855 
X 

a 7891 a 
87 b 

21 
X 

19 
24 

29 
X 

30 
15 

50 
X 

51 
61 

Haiti 2211 2.9 1.1 360 1.5 0.3 11.6 X X X X X X X X 

Jamaica 2257 3.0 -1.2 940 0.6 0.3 11.9 21W a2856 a l a 40 36 51 55 

St. and Nevia 97 X X 2220 0.0 0.0 0.5 X X X X X X X X 

SL.isa 200 X X 1410 0.0 0.0 1.0 X 159b15 15 20 20 65 64 

Trinidad and Tobauo 4351 3.5 -0.3 30 0.3 0.7 25.3 5102 b 4643 b 3 2 63 56 34 42 

CENTRAL AMECA 173536 26.3 24.3 100.0 

Belize 241 X X 1370 0.0 0.0 0.1 146 b 218 b 31 27 21 23 48 51 

CostaRic& 4329 6.3 0.9 1660 0.7 0.6 2.5 4303 a 5421 a 19 19 26 26 55 55 

El Salvador 4264 4.8 -:.3 360 1.2 0.6 2.5 3713 a 3350 a 24 •'A 22 21 .4 53 

Guatemala 8016 6.2 O.1 950 2.1 1.1 4.6 X X X X X X X X 

Homduras 3797 4.5 1.9 810 1.1 0.5 2.2 2180 b 2907 b 26 25 24 24 50 51 

Mexico 144893 6.9 2.5 1770 19.8 20.3 83.5 151997 a 209782 a 9 9 31 31 59 60 

Nicaragua 2909 
SIMam5037 

4.6 
5.2 

-2.3 
4.0 

330 
2240 

0.9 
0.5 

0.4 
0.7 

1.7 
2.9 

2921 
2664 

a 
a 

2100 
4337 

a 
a 

22 
12 

22 
9 

32 
21 

33 
17 

45 
67 

46 
74 

SOUTH AMERICA 519998 66.2 73.0 100.0 

Azrgin 75003 3.6 -0.9 2410 7.2 10.5 14.4 53779 b 54516 b 9 10 40 34 51 56 

Bolivia 3297 4.9 -2.0 490 1.6 0.5 0.6 3001 a 2736 a 18 23 39 28 44 49 

Brazil 230037 10.0 3.2 1980 33.6 39.3 53.9 199515 b21211 b 12 12 38 39 50 49 

Chie 17058 0.2 1.5 1360 2.9 24 3.3 21787 a 30165 a 9 8 37 38 4 53 

Cotombia 36543 6.0 2.9 1240 7.1 5.1 7.0 2063 41123 a 20 18 32 34 48 47 

Ecuador 10393 9.4 1.7 1050 24 1.. 2.0 X X X X X X X X 

Ouana 311 4.4 -4.8 390 0.2 0.0 0.1 603 b 499 b 22 27 37 28 41 45 

Paragay 3728 6.6 4.0 950 1.0 0.5 0.7 3246 a 5205 a 33 30 4 25 45 45 

Peu 26915 4.4 1.8 1330 5.0 3.8 5.2 16651 a 24010 a 12 11 40 40 49 48 

Sojame 952 10.1 -3.2 2270 0.1 0.1 0.2 964 b 704 b 8 12 44 34 43 55 

Umquay 6742 2.6 -0.5 2260 0.7 0.9 L 4 b 98l b 12 12 32 29 55 9 

Vedula 59019 4.3 -0.9 3230 4.4 8.3 11.3 70391 a 73066 a 4 6 45 47 50 41 

Sourcc: IBRD's BESD database. 

Notes: GNP in current dollars. GDP in costant 190 dollars. 

a. GDP calculated with value added at producer prices. 
b.GDP calculated with value added at basic prices. 
X = not available. 



TABLE WORLD TRADE 

2 

Trade O1itkk WS) 

Food. Li RA 

Yetar (a) A=haot e.Eq-ts Im1act Exot b Path s Exut bW Eq-U m SeuvitNs (a9nnuo 

IAC BUREAU 

CARIBEAN 

Aniguaand Bazudn 
Bahamas 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

Barbados 1916 "7.1 43.0 25.1 1.3 60.7 45.0 420.3 11.1 X X 

Cuba 19M 853.6 5415.2 539.2 407.7 3075.3 315.5 4694.5 159.0 X X 

Dominica
Domi3can I 

X
191. 

X
83. 

X
334.5 

X
101.8 

X
0.0 

X 
439.7 

X 
0.0 

X 
623.0 

X 
137.2 

X 
X 

X 
X 

Orenda X X X X X X X X X X X 

Haiti 1984 95.8 63.9 46.8 2.7 60.8 0.0 268.7 100.6 222.4 116.0 

Jamaica 1984 197.3 141.7 73.5 489.8 352.0 18.3 521.4 92.7 849.7 932.3 

St. Kts and NMis X X X X X X X X X X X 

SL Lucia X X X X X X X X X X X 

Trinidad and Tobago 1987 239.5 65.8 91.3 10.3 52.4 1041.4 835.5 344.9 X X 

CNTRAL AMERICA 

Belize X X X X X X X X X X X 

Caaa Rica 1914 96.9 682.9 56.4 25.5 166.7 13.1 766.3 223.7 541.4 389.8 

E Salvador 1984 135.8 415.7 72.7 29.5 497.1 16.6 608.4 152.9 372.0 355.0 

Ovatemala 19U4 81.3 619.1 67.1 191.4 485.7 26.2 337.7 256.9 467.9 189.0 

Honduras 1985 73.5 579.7 20.9 86.7 226.3 5.9 552.9 27.1 429.2 131.0 

Mexko 1985 1365.2 1940.8 1985.0 1176.& 705.5 14639.8 12096.2 6607.0 14320.0 9104.0 

Nicaragua 
Pa a 

1914 
198.5 

34.2 
148.2 

20).9 
228.9 

39.2 
37.5 

145.6 
11.6 

146.0 
293.0 

0.1 
21.8 

555.7 
904.7 

31.9 
38.1 

X 
2612.9 

X 
3401.6 

SOUTH AMERICA 

Aq2mi-
BoIbvia 

1987 
1984/l5 

260.3 
66.7 

3012.9 
25.2 

552.3 
17.4 

1249.0 
270.3 

",4.3 
2 ". 

35.4 
374.5 

4340.9 
330.2 

2012.8 
2.5 

7076.0 
577.0 

2243.0 
145.5 

Bru 1987/85 1195.1 7812.9 1390.1 4692.7 Y5.4 1624.5 3981.0 11464.0 14996.0 2467.0 

Chik 1916 122.8 2165.3 110.3 2604.6 440.5 2.S 2220.5 355.2 3421.0 1264.0 

Collombia 1916 259.3 3433.5 368.7 216.8 153.2 665.0 370.9 792.7 3976.0 1404.0 

Ecuador 1914 142.3 735.2 167.0 24.1 27.2 1797.4 1379.2 20.9 1421.0 362.0 

GQPY 1979 43.8 137.3 12.1 135.4 63.1 0.0 1'1.1 17.1 X X 

Parqa. 
Pen 

1986 
191644 

52.1 
511.7 

59.7 
400.9 

11.3 
169.2 

151.8 
3091.7 

1240 
61.1 

0.0 
651.6 

390.6 
1616.8 

21.1 
373.3 

531.7 
X 

250.8 
1029.0 

X X X X X X X . X 73.8 81.7 

Un, wy 1917 36.8 373.4 36.0 290.6 178.7 2.1 790.4 525.0 709.2 467.6 

Vcbewa 1985/13 730.4 6.2 33.3 330.8 176.2 13913.8 5678.3 117.5 433.0 2123.0 

Source: WRI, WRR 1990-91. Table 15.3. 

Note: . Wben two years are given for trade sutlistics, the first refers to imports. the second to exports. 

X not a'ailablc. 



TABLE EXTERNAL DEBT INDICATORS
 

3 

Toa! lmmal DuI 

(1mo $US) 
1977 1912 1917 

Diamod Lr-
Tam PuIbic Dolt 

ouliosmUS) 
1977 192 1967 

$~ ' 

Loq-Tom Pdlc 
Dkk as a 

P ogagcemC 
1977 1912 1967 

.. ~ 

Debt Servie as a 
Puawvc of 

Expoa of 

Good and Serice 
1977 192 19"7 

.. ... .. 

D Servie- as 
Paccousa of 

Carrotborowing 
1977 192 1917 

. 

LAC BUREAU 

CARIBBEAN 

Antigua and Barbuda 
Bahamas 
Barbados 
Cuba 
Dominica 
Domnican Rep 
Ofwada 
HA 
Jamaica 
SL Kita and Nevig 
SL .Lmcia 
Trinidad and Tobago 

. 

X 
SB 
58 
X 
X 

818 
472 
157 

1179 
X 
X 

339 

X 
303 
336 

X 
X 

2266 
'169 
536 

A793 
X 
X 

1203 

X 
233 
621 

X 
X 

3563 
2709 

104 
4389 

X 
X 

1101 

X 
8 

50 
X 
X 

610 
217 
138 
969 

X 
X 

247 

X 
230 
226 

X 
X 

1666 
1144 
416 

2112 
X 
X 

907 

X 
175 
501 

X 
X 

2938 
2345 

674 
3511 

X 
X 

1635 

X 
14 
10 
X 
X 
13 
4 
14 
31 
X 
X 
8 

X 
16 
23 
X 
X 

23 
13 
28 
67 
X 
X 
11 

X 
7 

37 
X 
X 

63 
34 
30 

139 
X 
X 

39 

X 
5 
3 
X 
X 
7 
1 

11 
36 
X 
X 
1 

X 
4 
4 

X 
X 

22 
8 
5 

38 
X 
X 
4 

X 
3 

X 
X 
X 
11 
25 

7 
27 
X 
X 

23 

X 
113 

34 
X 
X 

46 
28 
29 

133 
X 
X 
8 

X 
51 

38 
X 
X 

62 
31 
23 
46 
X 
X 

71 

X 
1181 
235 

X 
X 

113 
234 

24 
140 

X 
X 

298 

CTNTRAL AMERICA 

Belize 
Cota Rka 
El Salvador 
Guatemala 
Hafaums 
Mexico 
Nicaugu 
Panama 

21 

991 
482 
472 
612 

26665 
1274 
164 

69 

3249 
1286 
1369 
1686 

7K1 
"1 

3923 

139 

4437 
1692 
2709 
318 

93734 
7291 
5323 

14 

733 
266 
217 
451 

20703 
145 

1333 

62 113 

237832 
972 1597 

1144 2345 
1431 2681 

51642 8273 
2488 6150 
29173722 

12 

24 
9 
4 

29 
25 
0 

66 

38 

109 
28 
13 
53 
32 
0 

74 

51 

89 
35 
34 
71 
59 
0 

73 

X 

9 
6 
1 
7 

43 
13 
12 

X 

12 
8 
1 

19 
34 
36 

7 

X 

12 
20 
25 
23 
30 
X 
6 

9 

37 
121 
28 
31 
53 
41 
49 

38 

79 
25 
31 
64 
79 
55 
80 

93 

21 
150 
234 
124 
108 

7 
276 

SOUTH AMERICA 

Arnpona 
Bolivia 
Dml 

Cb). 
Colmbia 

EANdor 
Cuyw 

Panguay 
Puu 
krimmc 
Uruuay 
Vaexacts 

8178 
1713 

28392 
4904 
4664 

1967 
481 

390 
7054 

X 
1022 
92 

32407 
314 

6799 
1538 
9114 
6233 
922 

1166 
10621 

X 
2441 

27045 

539.A 
5348 

109497 
13773 
I5482 
10407 

1285 
2419 

16625 
X 

4091 
29015 

506 15386 
1428 2261 

22401 07 

3675 5243 
27(00 5990 
1111 4042 
416 678 
336 940 

4711 6956 
X X 

736 1700 
4426 12342 

47451 
4599 

91653 
15536 
1382 

9026 
874 

2211 
12435 

X 
3048 

25245 

10 
46 
13 
21 
14 
17 

100 
16 
37 
X 
18 
10 

31 
49 
20 
23 
16 
32 

158 
16 
28 
X 
19 
16 

62 
315 

29 
89 
41 
93 

353 
49 
29 
X 

42 
52 

15 
23 
21 
34 
9 
7 

12 
6 

30 
X 

30 
a 

24 
'31 
43 
20 
13 
42 
i3 
10 
36 
X 
13 
16 

46 
22 
27 
21 
34 
20 
X 

21 
12 
X 

24 
23 

8 
35 
51 

132 
14 
20 
54 
24 
50 
X 

102 
41 

49 
127 
96 
79 
71 

430 
63 
28 
72 
X 

52 
166 

134 
65 

493 
235 
195 
76 

122 
104 
91 
X 

171 
910 

Sourc: WRI. WRR 1990-91. Table 13.2. 

Note: X = no(available. 



POPULATIONTABLE 
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aNrca ?uvca 	 Avuagc Amal Avuc A 

c~t bo(LAC ed~a- TOaW pappatimul~~ 	 ar 

1990 199D 19M 1o 2D25 1965-7 1975-1D 	 195-90 196.-70 1975-$0 191-90 

753.5LAC BUREAU 1000.O 217.6 445.1 

7.51 100.00 70.4 33.6 42.0CARIBBEAN 

2.1 1.3 X X X X
A069W and BarbdA 0.02 0.26 0.1 0.1 0.1 

1.8 X X X X
Bahamas 	 0.06 0.77 0.1 0.3 0.4 4.1 

0.6 I 1 2 
Barbado 	 0.06 0.71 0.2 0.3 0.3 0.3 0.3 

s0 7610.3 12.0 1.9 0.8 0.8 153C 2.30 30.69 7.0 1.9 	 0.3 1.3 X X X0.1 0.1
DominicaI 	 0.02 0.24 0. 1 

3.0 2.4 2.2 123 130 151
Dmnican Rep 1.60 21.31 3.2 7.2 11.4 

0.2 1.3 X N X
Owefda 	 0.02 0.31 0.1 0.1 0.2 0.1 

1.1 1.9 90 91 1171.45 19.33 3.7 6.5 11.5 2.1Haiti 
1.5 22 26 377.49 1.6 2.5 3.8 1.2 1.2Jamaica 	 0.56 

0.1 0.1 0.1 -1.2 -0.3 1.4 X X X
St. Ktzs and Nevis 0.01 0.15 

0.1 0.2 1.4 1.2 1.3 X X 	 X
St. LaciS 	 0.03 0.40 0.1 

1.9 1.3 1.6 1.6 12 17 20
Trinidad and Tobago 0.29 3.81 0.8 1.3 

X X X X
CENTRALAMERICA 26.26 100.00 50.5 117.7 213.2 X X 

0.2 0.3 2.2 2.0 2.2 X X X
Belize 	 0.04 0.15 0.1 

5.3 3.1 3.0 2.6 50 63 75
Coda Rica 	 0.67 2.56 1.2 3.0 

2.6 11.3 3.5 2.1 1.9 117 U 97
El Salvador 	 1.17 4.46 5.3 

2.8 2.9 136 179 2477.12 	 4.0 9.2 21.7 2.8 
67 116 151

Omsala 	 2.05 

Honurus 	 1.15 4.37 1.9 5.1 11.5 2.7 3.5 3.2 

Mexico 	 19.77 75.29 38.0 8.6 150.1 3.3 2.6 2.2 1604 1699 1544 

3.2 2.8 3.4 60 73 120
Nicaragua 	 0.56 3.29 1.5 3.9 9.2 

2.3 2.1 41 42 47
Panama 	 0.54 2.05 1.1 2.4 3.9 2.9 

SOUTH AMERICA 66.23 100.00 146.8 296.8 49.3 

"/~ina7.21 10.119 20.6 !;2.3 45.5 1.5 1.6 1.3 336 437 393 

1.63 2.46 3.4 7.3 13.3 2.4 2.6 2.8 97 135 189 
Bolivia 

2311 2651 2961
33.56 50.67 72.6 150.4 245.8 2.6 2.3 2.1Dazil 

210 
Cie 2.94 4.44 7.6 13.2 19.8 2.1 1.5 1.7 185 159 

C*lombia 7.10 10.72 15.5 31.0 51.7 2.8 2.1 2.i 538 523 621 

2.9 2.1 178 218 2812.41 3.63 4.4 10.8 22.9 3.2Ecuador 
1.7 13 17 170.23 0.35 0.6 1.0 1.6 1.9 2.1Oe"aa 


9.2 2.7 3.2 2.9 60 93 117 
Pausu y 0.95 1.44 1.8 4.3 
Peru 4.9 7.52 9.9 22.3 41.0 2.8 2.6 2.5 345 .427 527 

0.6 2.3 -0.5 1.5 1 -1 60.09 0.14 0.3 0.4 
0.6 0.8 23 16 23 

Umguay 	 0.70 1.05 2.5 3.1 3.9 0.8 

6.65 7.5 19.7 38.0 3.4 3.4 2.6 327 472 484 
Vamucht 	 4.40 

Souwxs: WRI, WRR 1990-91, Table 16.1 and UN World Population Porpects, 198, Table 2. 

Note: X = not available. 



TABLE POPULATION 	 LABOR FORCE 
5 

Uiut Rate D"Ill Rawe TOWd 
(binbo per (dalbo pe TOaW Labo A=Worg AE Gowtwh 

21100" dgmw Fetility POM of Laor te Pae of Labor Force in 

pMllatiai) poetw ~ RIBte beft)(pm) Avulltwe hai a Savicc 

1965-70 190-90 1965-701915-90 1965-70 lVI. -9O 1955 160-9 1 0 19 1990-90 1960 1990 960 1930 1960 19M 

LAC BUREAU 

CARIBBEAN 

AntiguaandBflat 
Bahamas 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X x 
X 

X 
X 

X 
X 

xx 
X 

Barbados 23.8 18.5 9 1 3.5 2.0 127 -0.1 2.7 1.5 26 10 272 1 47 69 

Cuba .. 32.0 16.0 7 7 4.3 1.7 3987 1.0 3.1 2.3 39 24 22 29 39 48 

Do inica x x x x x x x x x x x x x x x x 

Doainican Rep 44.9 31.3 13 7 6.7 3.8 1562 2.2 3.1 3.4 67 46 12 15 21 39 

Grcada x x x x x x x x x x x x x x x x 

Haiti 42.5 34.3 19 13 6.2 4.7 2122 1.3 0.9 2.0 80 70 6 8 14 22 

Jamaica 37.3 26.0 5 6 5.4 2.9 1095 0.7 2.9 2.6 39 31 25 16 36 52 

St. Ktu and Nevis X X X X X X X X X X X X X X X X 

St. Lucia x x x x x x x x x x x x x x x 

TinidadandTobago 30.3 24.0 a 6 3.9 2.7 450 1.2 2.3 2.4 22 10 34 39 44 51 

CENTRAL AMERICA 

D c, x x x x x x x x x x x x x x x x 

Cost&RA 38.3 21.3 7 4 5.1 3.3 904 3.4 3.9 2.1 31 31 19 23 30 46 

5 Salvador 45.5 36.3 13 9 6.6 4.9 1132 3.5 3.0 3.1 62 43 17 	 19 21 37 

Ouatamal: 45.6 40.8 16 9 6.6 5.8 2261 2.5 2.2 2.9 67 57 14 17 19 26 

Hon dura 50.1 39.8 16 8 7.4 5.6 1303 2.5 3.2 3.9 70 61 11 16 19 23 

Mexico 44.5 29.0 10 6 6.7 3.6 260 2.7 4.4 3.2 55 37 20 29 25 35 

Niau *! 45.4 41. 15 1 7.1 5.5 993 2.5 2.9 3.5 62 47 16 16 22 31 

Pa..-. 39.3 26.7 a 5 5.6 3.1 760 3.0 2.5 2.9 51 32 14 15 35 50 

SOUTH AMERICA 

Aqgmia 22.6 21.4 9 9 3.1 3.0 10654. 1V 1.0 1.1 20 13 36 34 44 	 53 
34Botivia 45.6 42.3 20 14 6.6 6.1 1917 119 - 2.8 61 46 is 20 21 

Brufit 36.4 25.6 11 8 5.3 3.5 49642 3.1 3.4 2.2 52 31 5 27 33 42 

Chie 31.6 2.3.5 10 6 4.4 2.7 4276 1.7 2.5 2.4 30 17 20 25 	 50 58 
30 42cslbia 39.6 29.2 10 7 6.0 3.6 9195 27 2.5 2.7 51 34 19 24 

cd44.5 35.4 13 , 6.7 4.7 2139 2.6 2.7 3.0 57 .39 19 20 24 42 

uyana 35.4 24., 1 5 5.3 2.9 337 2.1 3.1 2.1 35 27 27 26 35 47 

PtalIlly 39.5 34.1 10 7 6.4 4.6 1223 2.4 3.5 3.0 56 49 19 21 25 31 

Peru 43.6 34.3 16 9 6.6 4.5 4204 2.0 3.4 2.9 53 40 20 1 27 42 

i| 40.0 25.9 9 6 5.9 3.0 117 2.1 0.5 2.6 30 20 22 Z) 48 60 

Us,- y 20.5 1.9 10 t0 2.8 2.6 1171 0.5 0.2 0.7 21 16 30 29 49 55 

Vateue 's< 40.6 30.7 5 5 5.9 3.8 5571 2.8 4.9 3.3 35 16 22 2 43 56 

Sowue: WRI, WRR 1990, Tabie. 16.1. 16.2. 16.3 and 17.2. 

Notes: X availablc.
 

Ntubers may not add to 200 percent due to rouding.
 



TABLE 	 URBAN AND RURAL POPULATIONS 
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Pqvlation Aveag Ammal Pmucac O dim mh 
Uram qmlatioD-ty P"aiom bcb Uam Am by Size of Arm Wha) (a) 

Yea as a Pcmtcagc1990 1960-90 

(pa mpc (pmoaot) 50- 100- 250- 500 1.000 at OTowa 

1,000 h) Udw0 Dmai 100 250 500 1000 2.000 2.000. Data (b) 1960 1975 1990 

LAC BUREAU 

CARIBBEAN 

X X X X X X X X
Antguaand Barbuda 1955 	 X X X X 

X X X X X X X X X X X XBahuams 260 
s0 35.4 35.6 44.7

Babados 6070 1.2 -0.1 34.8 0.0 0.0 0.0 0.0 0.0 

36 54.9 64.2 74.9Cuba 931 2.3 -0.7 5.3 9.9 6.3 0.0 0.0 20.3 

X X X X X X X X X X
Dlomwnca 	 1080 X X 

1482 5.1 0.1 6.1 3.9 0.0 13.1 0.0 0.0 70 30.2 45.3 60.4
Domnli an Rep 

X X X X X XOmad 3029 	 X X X X X X 

0.0 11.2 0.0 0.0 54 	 15.6 22.1 30.3Haiti 	 2360 4.2 1.3 X 0.0 

0.0 0.0 0.0 22.4 0.0 0.0 82 33.8 44.1 52.3
Jamaica 	 2328 3.0 0.4 

X 	 X X XSt. Kitt and Nevis 1389 X X X X X X X 	 X 

X X X X
St. Lucia 2230 	 X X X X X X X X 

0.0 0.0 0.0 32 	 22.5 41.4 69.1
Trinidad end Tobao 	 2501 5.3 -1.7 34.1 0.0 0.0 

CENTRAL AMERICA 

x K X XBelize I0 X X X X x X X X 

Cost Rica 590 4.3 2.0 0.0 0.0 15.2 0.0 0.0 0.0 70 36.6 42.2 53.6 

2.9 2.1 6.3 0.0 6.1 0.0 0.0 0.0 71 38.3 40.4 44.4El Saltador 2535 
548 3.7 2-4 X 0.0 0.0 9.5 0.0 0.0 81 33.0 37.1 42.0O1manala 

0.0 15 22.7 32.3 43.6Hoodwas 459 5.6 2.2 4.9 2.4 9.1 13.7 0.0 

Mexico 464 4.1 0.9 3.0 6.3 8.7 5.3 1.7 24.4 s0 50.8 62.8 72.6 

0.0 0.0 19.6 0.0 0.0 79 39.6 50.3 59.5Nicaragua 	 326 4.7 1.3 1.0 

Pamma 	 318 3.5 1.6 X 10.2 19.9 0.0 0.0 0.0 36 41.2 49.1 54.8 

SaUTH AMERICA 

6.1 4.8 5.4 6.1 6.8 33.1 s0 73.6 90.6 86.2Azlcipi 11 2.0 -0.7 

Dolivia 67 3.5 1.8 2.2 4.6 11.9 15.6 0.0 0.0 a5 39.3 41.5 51.4 

44.9 61.8 76.9Brazil 178 4.3 -0.5 3.5 0.0 0.0 0.0 0.0 0.0 35 

Chile 176 2.6 -0.9 9.4 15.5 6.8 34.1 0.0 0.0 S5 67.8 71.3 15.6 

0.5 2.7 10.1 4.5 5.0 	 9.8 14.5 85 48.2 60.8 70.3Colombia 	 306 3.7 

4.8 1.6 X 7.5 0.0 9.5 13.6 0.0 36 34.4 42.4 56.9Ecmdor 339 

O53 2.6 1.8 X 19.6 0.0 0.0 0.0 0.0 76 29.0 29.6 34.6
 

108 4.0 2.3 3.1 0.0 0.0 19.5 0.0 0.0 32 .5.6 39.0 47.5 
aruay 

6.6 5.4 0.0 25.4 a5 	 46.3 61.4 70.2torm 	 174 4.2 .7 7.3 5.7 

1.1 X 0.0 	 0.0 0.0 64 44.3 47.548.6 0.0 47.3 

179 0.9 -0.4 6.3 0.0 0.0 0.0 41.4 0.0 5 30.1 13.0 85.5 
semc 	 25 1.I 

Unguay 
224 4.3 -1.0 6.7 *.0 9.0 9.1 14.0 111.3 7 6.6 77.8 90.5Vemezuca 

Sources: WRI. WRR 1990-91, Table 17.1 and 17.2; UN World population Proqpecta 198, Table 5; 

FAO, unpublished data, July 1990. 

Notes: X not available. 
of varia and frm differeta. Urban population totals do not agree because daranitona v-ry; moreover, data ar a 

sources. 
b. Year abown is that of moat recent city-size data: 1935 total countlry population figures werm used to 

calculate pcreentage. 
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Ufe Modality Mod"ity Modality 

E('--ancy
MtI$b 

dcaths 
pu 1.00 

of 
3hwdem <5yam old 

0c11111 fm 
p 

Day Caloric Wake 
s trca 

i)ive bhqbz) por 1.000 In birhs) 100.000 live biths) of Ralunii 

1965-70 1905-90 1965-70 1903-w 965-70 195-90 1910-87 1983-&S 

...................................._•___"" "_ 

LAC BUREAU 

CARIBBEAN 

AtgUa md Bazbuds 
Bahamas 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

Blaribdos 67.6 73.5 33 11 55 14 X 129 

CuAbDoii.X 68.5 74.0,X 49X 15X 61X 1X 31X 134X 

Dinkco 570 64.6 105 65 151 22 56 109 

X X X X X X X X 

Haiti 46.2 54.7 172 117 257 170 340 82 

JaAcA 66.3 73.3 4.5 1 62 23 1o 115 

St Kisa Ncvis X X X X X X X X 

St. Lucia X X X X X X X X 

Trinidad and Tobago 63.7 70.2 41 20 50 23 81 123 

CENTRAL AMERICA 

Dclizc X X X X X X X X 

COOPRica
ESalvador 

65.6
55.9 

73.7
67.1 

66
112 

13
59 

31
161 

22
84 

26
74 

124
X 

Otash 50.1 62.0 103 59 193 99 110 105 

Homua s 50.9 62.6 123 69 195 106 32 98 

Mexico 60.3 67.2 79 47 113 6 92 135 

Nicaagu 
Pmm, 

51.6 
64.3 

63.3 
72.1 

115 
32 

62 
VU 

173 
82 

93 
33 

65 
90 

X 
105 

SOUTH AMERICA 

AqMtM-
Bolivia 

66.0 
45.1 

70.6 
53.3 

56 
157 

32 
110 

68 

259 

33 
171 

35 
410 

121 
81 

Brazil 57.9 64.9 100 63 139 86 150 110 

Chle 60.6 70.7 95 2D 112 24 55 106 

Cdombia 53.4 64.3 74 46 119 68 130 II1 

Bmador 56.8 6.4 107 63 156 37 73) 89 

Our- 62.3 69.8 56 30 74 37 100 310 

Parguy 65.0 66. 67 42 105 61 470 122 

Pe, 31.5 61.4 126 IS 200 122 310 91 

63.5 69.6 55 31 72 37 X 113 

Urquay 
Vmc a_____63.7 

63.6 71.0 
69.7 

48 
60 

27 
36 

54 
84 

30 
43 

56 
63 

102 
103 

Soum i: WRI. WRR 1990-91, Table 16.2 and 16.3. 

Note: X not available. 
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lra. Owadc Sccaidm NMA=b or CurrntEA-tumal 
ftimm 5d~ Baole schoo 111il Level Flq-milurc (1915) 

A~h L~cac Rate 
6gicl) 

Female bd 

115111011110111% Compleing 

of Age 01Wa (gwrm) Priiazy 
amaic male Ichool (%) 

EiN'OlhoA asS 
of Age OM 
1986-fl (c) 

~s 
pe 10D.000 

ha 19 
IAS 

S 

As S of 
Currnt 

Oowrenta 

..... .......... 1970 ISI 1970 3935ii -..i.- ------ 1960 1966-111 1960 1966-fl r.r.:.. 
1965-17 Fialea

?i .. 
Male 
: 

rcae Male
* 

GKION? Ewandmd 
.............. . 

LAC BURJEAU 

CARMBUEAN 

At sn4 abudA X X X X X X X X X X X X X 2.6 a X 

Bahamas X X X X X X X X X X X X X 4.4 b 21.0 b 

Barbados X X X X X X X X X X X 1931 2213 .4 a X 

Caba 97 96 c 86 96 c 109 100 109 107 92 92 as 2603 2135 6.2 d 18.7 d 

rmin~ca X X X X X X X X X X X X X X X 

Dominican Re., 65 77 69 78 9 103 9q 09 35 X X 1929 c 1929c 1.9 a 0.1a 

Ombda X X X X X X X X X X X X X 4.6 X 

Haiti 17 f 35 26 f 40 42 72 50 33 1s 17 19 74 150 1.2 16.7 

Jamaica 97 X 96 X 93 106 92 104 X 67 62 407 533 5.3 15.8 

St. lUasad Ncvia X X X X X X X X X X X X X 6.5 19.1 

St.Lucia X X X X X X X X X X X X 7.1 d X 

Trinldad and Tobago 89 95 95 7 37 100 39 99 34 85 30 404 525 5.0 X 

CENTRAL AMFRICA 

Bcize X X X X X X X X X X X X X X X 

Com RcA . 7 93 8U 94 95 f/7 97 100 $1 43 40 2414 c 2414 c 4.3 26.2 

0 Salvador 53 69 61 75 X I X 77 31 30 27 1277 1696 2.6 a X 

Oiat a 37 47 51 63 39 70 50 82 36 X X 741 c 741 e 1.7 a 23.1 a 

50 58 55 61 67 108 63 104 43 X X 636 1031 4.3 X 

Mezico 69 8 78 92 77 116 32 19 71 53 54 1144 1899 2.3 X 

SicsSui51 X 53 X 66 1kA 65 94 20 59 29 1100 773 3-912.2 

Pums 8 88 1 39 94 104 98 109 82 63 56 290 2109 5.1 19.9 

SOUTH AMERICA 

Ag 
Bolivia 

97 
46 

9 
65 

9 
61 

96 
34 

99 
50 

110 
a5 

98 
78 

130 
97 

X 
X 

7 
35 

69 
40 

2909 
1492 

2669 
e 1492 e 

1.3 
0.4 a 

3.9 
X 

bazfl 63 76 69 79 93 X 97 X 22 41 32 1121 S1202 I X X 

C1lc U 96 a 90 97 107 101 111 103 33 76 72 1394 1369 4.4 X 

Coambia 76 82 79 82 77 115 77 112 S7 56 55 1321 1399 2.9 a 33.2 a 

Ecuador 68 30 75 35 79 116 7 11 50 57 55 2231 b3317 b 3.5 25.8 

O1101 19 95 94 97 106 X 107 X 84 X X 2Y4 254 3.7 13.0 

Pamay 
Paw 

75 
60 

135 
78 

35 1 
81 

91 
91 

90 
71 

99 
120 

105 
95 

104 
1n 

5 
51 

30 
61 

30 
6 

hmi8 
1253 

Me 
2276 g 

?,.2 
2.6 

18.8 
17.9 

Swim X X X X X X X X X X X T9 611 X X 

Unqimy 
Vanctula 

93 
71 

j X 
35 

93 j 
79 

X 
88 

I11 
100 

109 

17 

Ill 
00 

!!1 

107 

36 
73 

X 
59 

X 
481 

1426g1253$ 
2129 279 

2.5 
.0 

9.3 
29.3a 

Soucs: WRI.WRR 199D-91. Table 16.5. 
UNICI F, Tie State of tbeWorld's Childna 1990. Table 4. 
UNES( 0. Statistical Yearbook 1989. Tables 3.10 and 4.1. 

Notes: a. 1954 data; b. 193 data; c. 1981 agc 10 years or older. d. 1956 data; c. fenal/cmale Avcfra; 
. 191 dawa I. I9M data: h. 1997 data: i. 972 daa; J. 197dSa. 



TABLE LAND USE9l
 
Lead Use OM0Isoctam) 

TOWa S Paina Major maeih disibuti 

I.MW Am S of "Damos 0uot(.pcagcti points change) 

191 Of Do&- Ouplud l~awW smi Woodland Ctam Lmad 1975-7790a1915-87 
f100 ba) egion Region 75-77 35-V7 75-77 115-117 75--77 15-87 75--77 115-37 Cropland Pasbnes Forest Otber 

LAC BUREAU 2D07707 100 IS283 173764 545328 564M1 1016316 964367 214666 29101 12 4 -5 5 

CARIBBEAN 21977 1.09 100.00 5781 6132 5342 5570 3937 42D4 62W7 5443 7 7 -12 

Antiguaand Barbuda 44 0.00 0.2D I 3 3 4 6 5 27 27 33 -17 

Bahamas 13380.07 6.32 9 10 2 2 324 324 666 665 11 

Baraedos 43 0.00 0.2D 33 33 4 4 0 0 6 6 

Cuba 11086 0.35550.44 3120 WiC 2672 2732 2420 2759 770 2314 6 3 13 -20 

Doinica 75 0.00 0.34 17 17 2 2 31 31 25 25 

Dacinican Rep 4133 0.24 22.01 130'2 1473 209 209 643 623 101 650 13 -3 -19 

Owenada 340.00 0.15 16 14 1 1 4 3 13 16 -11 -25 -25 

Haiti 2775 0.14 12.63 367 903 537 503 62 52 1291 1303 4 -3 -16 

Jamaica I0M 0.05 4.93 263 269 213 195 199 139 407 430 -9 -s 6 

SL Kitsand Nevis 36 0.00 0.16 34 14 1 1 6 6 15 15 

SiLLcia 62 0.00 0.28 17 17 3 3 3 3 33 33 
Trinidad and Tobago 513 0.03 2.33 115 119 11 31 234 224 153 159 3 -4 4 

CENTRAL AMERICA 241149 12.05 100.00 30337 31436 3630 37340 72409 62331 52736 59661 4 -13 13 

Belize 2296 0.11 0.95 49 54 39 41 1012 1012 1130 13166 12 22 

Costa Rica 5106 0.25 2.11 495 525 1710 2293 2127 1640 775 643 6 34 -23 -16 

E3 Salvador 2072 0.10 0.36 673 733 610 610 364 106 629 623 9 -35 

Oustemala 1064-i 0.54 4.48 1677 1343 1260 1360 41170 407 5036 3565 10 3 -16 17 

Hlonduras 1119 0.56 4.63 1633 1783 2327 2520 4390 3530 2793306 6 a -13 19 

Mexico 190169 9.51 73.92 2391 24703 74499 74499 50620 44620 41767 4-A47 3 -12 13 

Ndicaragua 11375 0.59 4.91 1230 1261 4650 520 4937 3320 303 1537 3 12 -23 so 

Paaa7599 0.33 3.14 547 572 1230 1310 4290 3990 1552 1727 5 a -7 1 

SOUTH AMVRIA 1'4331 36.36 100.00 323769 141095 453482 471570 93997 39725 225673 232904 14 4 -5 3 

Argentna 273669 13.63 15.69 3415 3595 143600 14260 60267 5960 34952 35519 3 

Dais ~ 103439 5.40 6.22 3291 3391 7733 260 56556 5513 23451 22411 3 4 

Brazil 93653 42.12 48.49 62532 76717 257000 167000 58472 560420 41399 413134 23 6 -4 

1Ck 7481 3.73 4.29 534 5553 13700 11900 161 W61 49160 48747 4 

Colombia 10387 5.17 5.9 5134 529 3706 960 54500S 51.507 7156 7260 3 7 -5 

Ecudor 27614 1.33 1.59 2553 2594 3033 49W0 15050 32093 7042 309 62 -20 15 

Ouryan 1968 0.93 1.33 403 495 1051 1230 17733 16369 492 3591 21 17 -3 223 

Paraguay 
Paut 

3973 
12100 

1.9 
6.33 

2.21 
7.34 

1273 
3239 

Vq76 
3730 

15300 
27120 

39152 
7120 

20600 
71900 

1364 
6940 

2459 
25691 

1339 
27770 

71 
13 

26 -20 
-3 

-25 
a 

sw 1637 0.61 0.94 43 65 36 20 14910346 633 656 49 m3 4 

Iiqgumy 
Veacucla 

17741 
11205 

0.31 
4.39 

1.02 
.051 

1445 
3600 

1324 
3135 

13630 
16917 

13544 
1300 

619 
34235 

463 
33335 

1716 
33453 

195 
35555 

-1. 
6 3 

7 
-3 

9 
6 

Sourc: W4RI. WRR 1990-91, Table 17.1 and PAO. ammpIishod dots. July 1990. 

Nowc X mot availablc. 
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Per Chqc 
r Ove 
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LAC BUREAU 

CARIBBEAN 
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C 
Domin ca 
Dinlnicni Rtp 
Grenada 
Haiti 
Jamacka 

St.Kitt and Nevis 
St. Lac 
Trinidad and Tobago 

-

X 
X 
89 
90 
X 

91 
x 

94 
101 

X 
X 

140 

X 
X 

O0 
109 

X 
107 

x 
0,s 
113 

X 
X 

75 

X 
X 

90 
92 
X 
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x 

99 
105 

X 
X 

148 

X 
X 

78 
106 

X 
90 
x 

93 
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X 
X 

67 

X 
X 
89 
89 

X 
99 
x 

95 
101 

X 
X 

141 
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00 

109 
X 

109 
x 
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113 

X 
X 

76 

X 
X 

90 
91 
X 

106 
x 

101 
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X 
X 

149 

X 
X 

78 
105 

X 
92 
x 
95 
102 

X 
X 

61 

X 
X 

2500 
2559 

X 
3519 

x 
1144 
1447 

X 
X 

2501 

X 
X 

-4 
8 
X 

33 
x 

16 
-24 

X 
X 

-16 

X 
X 

a2 
6485 

X 
5920 

x 
4110 
12426 

X 
X 

9336 

X 
X 

-20 
7 
X 
-1 
X 
-7 
25 
X 
X 

-22 

CENTRAL AMERICA 

DeieX 

Cota Rica 
El Salvador 
,sma 

Hodwr 
Mexico 

PmMa 

X 

94 112 
39 84 
95 106 

15 310 
90 111 
11icarqiua115 82 

92 117 

X 

103 
94 
103 

94 
97 

124 

9 

X 

92 

77 
56 

36 
94 
64 

101 

X 

97 
96 
94 

as 
89 
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93 

X 

10 
100 
I11 

106 
112 
57 

115 

X 

106 
101 
102 

9 
96 

120 

99 

X 

89 

91 
97 
85 
95 
68 
99 

X 

2214 
1703 
1665 
1476 

2210 
1339 
1643 

X 

13 
11 
20 
54 
26 
61 
30 

X 

7103 
14162 
548 

7456 
14009 
1291 
9030 

X 

-11 
39 
43 
121 

II 
161 
10 

SOUTH ADERCA 

A eaiti 
Bolivia 
swiuxl 
Cbik 
Colombia 
Deuar 
(lya 

pasuly 
reau 

Unguy 
Vaaela 

96 
96 
IS 
89 
91 
95 
99 

57 
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10 
96 
92 

107 
114 
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117 
113 
119 

5 

133 
116 
108 

110 
114 

101 97 
104 94 
95 106 
94 104 

r. 97 
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10 74 

96 106 
110 97 
79 100 
91 105 

301 94 

95 
95 
91 
39 
91 
94 
99 

7 
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30 
97 
91 

107 
114 
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11 
a5 
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119 
106 
O 

113 

100 
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96 
94 
97 
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96 
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79 
.9 

300 

97 
95 
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f9 

96 
74 
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93 

2457 
1322 
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30 

2554 

1455 
2644 

1671 
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13 
19 
32 
90 
II 

7 
14 

.20 
30 

1922I 

70 
13 

17358 
5459 

12190 
14X13 
11'.-

6430 
7023 
15575 
8138 
6427 
5773 

8220 

36 
-12 

5 
44 
9 

-35 1 
3 

t0 
15 
7 

II 
9 

Source: WRI, WRR 1990-91, Table 18.1. 

Note: X = oot available. 
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CENTRAL AMERICA 
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1365 
1785 

24705 
1268 
575 

0.21 
0.36 
0.29 
0.34 
0.24 

4 
5 

20 
6 
4 

4 
5 
21 
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5 
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46 

SOUTH AMERICA 
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3399 

77500 
5530 
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1.12 
0.48 
0.53 
0.43 
0.17 
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4 
2 
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6 

5 

5 
3 

23 
9 

2 
1 
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46 
I1 

7445 
612 

.5,w"292 
1131 

19344 

14313 
333 
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14 
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36 
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Source: WRI. WRR 1990-91, Table 18.2. 

Notes: X - nor availablc. 
a. Twoycarsofdata. 

b. Import of pesticides. 
avr
c. One of data. 
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Haiti 

Jamaica 90 10 1 94 6 0 94 	 5 
X X 	 X X X X X X X 

SL Kits and Ncvis X X X X X X X X X 
X X X X X X X X

X X 	 X X X X X X X X 

2 X X X X X X 20 34 46 X X X X X X
St lcia 

Trinidad and Tobago 72 27 

CENTRAL AMERICA 

X X 	 X X X X X X X
X X X X X X X X X 

22 76 2 18 50 X X X 
Bclize 

39 48 is 49 37 15 X X X 2 
57 20 31 49 X X X 

Coda Rica 
2 89 I(, 1 X X X 15 28 

X X X 13 24 63
El Slvador i5 13 

3 X X X 34 14 2 13 ?A 63
Ouatemala 7' 24 

X 56 X X X32 4 X 	 X X X X 9 35 

X 96 1 4 96 X X X 
Hoodira, 	 X X X 64 

Mexico 	 66 22 12 60 26 14 X X 1 3 
2 18 79 X 	 X X X X X 

Nicaragua 40 43 16 X X X X X 	 X 
7 5 37 58 4 33 64 4 30 66Paama. 	 46 47 6 56 37 U 66 27 

SOUTH AMERICA 

2 91 X X 	 X X X X 
Argeina 15 39 47 X X X X 	 X X 0 

X X X X X X X XX X X Y X X X X X X 
1 14 85 1 12 37 

Bolivia 
19 37 47 16 37 45 is 1 13 16BrazIl 31 51 

X X X X X X 1 5 94 X X X X X X 
Cllfl 38 44 1s 

I X X X S 20 76 4 19 78 X X X 
CAlmblA 63 31 7 60 32 

X X X X X X 7 28 65 X X X
Ecuador X X X 67 27 7 	 X' X X XX X X X X X X X X '( X X X XOuyaia 

5 6 	 X X X 34 59 7 1 7 92 X X X 1 9 90 
arog-y 

X 	 7 14 79 X X X2 78 20 2 	 X X 6 3 66 

X X 27 21 45 X X X 
Pen 	 54 14 

19 0 X 24 49 28 
Ursquay 15 50 36 14 48 SI 12 46 42 0 5 95 0 4 96 0 4 96aimc 	 11 19 0 31 

50 40 	 10 44 43 14 X X X 1 7 92 1 7 93 X X X 
Vinacla 

Source: WRI. WRR 191-9, Table 17.3. 

Notes: Number may 	 nadd to 100 percont du toroding; X oavailable. 
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Avwng Managed Protected 

e (
Faod ad wodd coweo 

Avnmge Awn Doeienia. 
Fo OPM FMCA 

1910 
TOWa 

Ami d 
Rdamutona 

Closed 
"i Fores 

19w (ooo ha) MAz1 BicVee t190. 9 1910 

___ _ _ _ Closed Opos TOta q100 ha) Fmeus 4M ha) Prao 4100 ha) ftre (M0 ha) £100 ha) £100 ha) 

LAC BUREAU 

CARIBBEAN 

AMaus mda rbtd 9 X 9 X X X X X X X X X 
Bahamas 323 X 324 X X X X X X X X X 

Cobs 1455 X 1455 2 0.2 X. X 2 0.1 11 200 X 
Dominica 41 X 41 X X X X X X X X X 

Dominican Rep 629 X 629 4 0.6 X X 4 0.6 1 X X 
Omnnada 5 X 5 X X X X X X X X X 

Haiti 48 X 48 2 3.8 X X 2 3.8 0 X X 
Jamica 67 X 67 2 3.0 X X 2 3.0 1 X 2 

St. Was and Nevis X 5 X X X X X X X X X 
St. Lucia 8 X 3 X X X X X X X X X 

Trinid and Tobago 0 X208X 208 1 0.4 X X 1 0.4 1 14 X 

CENTRAL AMERCA 

Belize 1354 92 144.,6 9 0.6 X X 9 0.6 X X X
 

Costa Rica 1638 160 1798 124 a 7.6 X X 124 6.9 0 X 320
 

El Salvador 141 X 141 5 3.2 X X S 3.2 0 X X
 

Otult,,mala 444. 100 4542 90 2.0 X X 90 2.0 8 X 62
 

Honduas "-/9 200 3997 90 2.3 X X 90 2.3 X 58 X
 

Mexico 46250 2200 48350 595 1.3 20 1.0 615 1.3 22 X 360
 
Nicar&a 4496 X 4%6 121 2.7 X X 121 2.7 i 250 X
 
Panama 4165 X 4145 36 0.9 X X 36 0.9 0 X X
 

SOUTFi. A'EPICA 

Asgestina 44500 X 44500 X x X X X X 40 X 2594 

Bolivia 44010 22750 66760 87 0.2 30 0.1 117 0.2 1 X X 

Brazil 357480 157000 514480 2600 b 0.7 iMO 0.7 3650 0.7 449 0 460 
Chle 7550 X 7550 X X X X 50 0.7 74 X 845 

Colombia 46400 5300 51700 820 1.3 70 1.3 890 1.7 8 X 2280 

Ecuado 14250 430 14730 340 24 0 X 340 2.3 4 X 350 

Ouyeu 18475 220 10695 2 0.0 1 0.2 3 0.0 0 X 12 

PaMgy ' 15640 19710 190 4.7 22 0.1 212 1.1 1 X 90 
Peru 69610 960 70640 270 0.4 0 X 270 0.4 6 X 850 

1mc 170 3 X 3 0 5024130 25000 0.0 X 0.0 X 

UMr-ay 490 X 490 X X X X X X 5 X X 
Vamula 3170 2000 333M0 125 0.4 120 6.0 245 0.7 19 X 4500 

Sourc : WRL WRR 1990-91. Table 19.1; FAO, Aa hacrim Report ,s id Slate of Fore Resmrea Inthe Developing 

Counties. 19U; Philip M. FearsdeoAaio Tebaldl Tardin. LAiz Oylvan Mcira Filbo, Deforeatation 

Ratu in Brazilian AmazogU, Augus 1990. 

Notes: Deforestation of total fores area for aome countriea may not match, becau e of mimsaing information 

in aome classes. 
a. Annual dforestation for 1977-83. 
b. Annual deforestation for 1994-59. 

-IX = not available. 
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XAvenge 
TOW 

3twood1 
S Oaw 
fi 

19M5-3 1975-77 

md 

41coa 
Cmg 

19a5-87 1975-77 

Armal PwtcKim (domaand cubic mcters) 
hwwlwaod 

3emboaood Sawwwood 
S cigc S Ctmzc 

1995-V 1975-77 1985-97 1975-77 

Panel 
S Cbmgc 

1985-ri 1975-77 

-

apcr 

(000 mctlL. Ui)

1 S Change 

Sinceinc$ 

393S-17 1975-77 

LAC BUREAU 

CARIBEAN 

AntrmdAMuaandma 
Bahams 
Daeoudos 
Ciba 
Dominica 
Dominican Rp 

Gmds 
Haiti 
Jamdca 
St.KItts Nvis 

St.Lucia 

Tinildadsd Tobago 

X 
115 

X 
3294 

X 
982 

X 
6055 

327 
X 
X 

62 

X 
X 
X 

41 
X 

113 

X 
27 
114 

X 
X 

-37 

X 
X 
X 

2707 
X 

976 
X 

5816 
13 
X 
" 

22 

X 
X 
X 

44 
X 

116 
X 
28 
56 
X 
X 

33 

X 
115 

X 
537 

X 
6 
X 

239 
114 

X 
X 

40 

X 
X 
X 
32 
X 

-33 
X 
0 

118 
X 
X 

-52 

X 
I 

X 
109 

X 
0 
X 

14 
29 
X 
X 

20 

X 
X 
X 
4 
X 
0 
X 
0 

-6 
X 
X 

-39 

X 
X 
X 

132 
X 
0 
X 
0 
4 
X 
X 
0 

X 
X 
X 
X 
A 
0 
X 
0 

-51 
X 
X 
0 

X 
X 
X 

143 
X 
10 

X 
0 
72 

X 
0 

X 
X 
X 

36 
X 
7 
X 
0 
X 
X 
X 
0 

CENTRAL AMERICA 

Belte 
Costa Rica 
El Salvador 
COuaIeala 
Hceduraa 
)l-xico 
Naragua 

was 

171 
3124 
4502 
7012 
5505 

21497 
3673 
2047 

X 
-3 
34 
24 
26 
22 
26 
26 

126 
2617 
493 
6371 
4633 

14112 
2795 
1708 

75 
32 
34 
32 
41 
31 
37 
14 

45 
503 
12 

141 
322 

7315 
880 
339 

25 
-64 

6 
-70 
-2. 

7 
0 

163 

5 
398 
44 
99 

415 
2253 

222 
45 

X 
-34 

27 
-67 
-30 

6 
-45 
-18 

X 
43 
0 
3 

S 
774 
14 
12 

X 
-16 

0 
-41 
-32 
162 
40 
11 

X 
13 
16 
16 
0 

2473 
0 

25 

X 
76 

220 
-18 

0 
86 
0 

55 

SOUTH ANR A 

Azgutad 
Boivia 
Brazil 
Chle 
Clcmbia 
BEaador 

Ouyam 
Paraguay 
P7r) 

Urquay 
Vqzeos _ 

11177 
1348 

237779 
1615 
17524 

3670 
218 

3100 
"?33 

205 

3233 
1307 

23 
13 
39 
48 
17 
48 

62 
6 

-31 
22 

15 

5755 
1399 

171670 
6169 

14853 
6140 

1 i3 
49M7 
6523 

14 

3026 
64 

13 
31 
25 
17 
24 
48 

30 
27 
13 

-49 
23 
36 

3422 
149 

66109 
10015 
2673 
2530 

200 
3113 
1210 

191 

257 
623 

37 
-46 

95 
77 

-11 
46 
14 

189 
-32 
-27 

-9 
-2 

1067 
94 

17969 
2341 

721 
1243 

61 
795 
535 

67 
57 

327 

62 
-23 

53 
34 

-23 
59 

-18 

139 
-10 

0 
-4S 
-6 

391 
5 

2535 
235 
113 
171 
.0 

92 
39 
13 

13 
140 

25 
" 

iA8 

294 
12 

290 
0 

468 
-44 

-53 
011 
76 

947 
1 

4395 
400 
460 
41 

0 
8 

155 
0 
56 

612 

65 
100 
121 

49 
68 

21 
0 

743 
5 
0 
70 

43 

Sourc: WRI,WRR 1990-91, Table 19.2 and PAO, u:bshde dat, Juna3990. 

Note: X : not avtiuIsI . 
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Total (a) 

Pm~ac. 

SoWd 

(petju) 

Liquid Gas Total Pcl 

Peg Caaant 

l 990SUS orONP 

1997 

mu" 
1977 

(_)(( 

ove 
1977 

19S7191197797 

mu" 
1977 

(S) 

G% 
!9)7 

(%] 

1917 
(Pca-

jook) 

eve 
1977 

(%) 

ZW7 

(gip-

joca) 

am 
1977 

(S) 

1917 
*ilo 

joukA) 

ever 
1977 

(M) 

LAC PtUREAU 

CARMEAN 

Anigua ndd arbuda 
Babamas 

P, bsdos 

Cuba 

Daminica 
Dominican Rep 

Omada 

Haiti 

Ja.aica 

SL Ks ad Nevia 

SLuci 

Trinidad and Tobago 

X 

X 

4 

39 

0 
3 
X 

1 

0 

X 

X 

496 

X 

X 

300 

225 

X 

X 

X 

p 

X 

X 

X 

-16 

X 

y 

0 

0 

X 

0 
X 

0 
0 

X 

X 

0 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X X 

3200 

37 236 

X X 

0 X 

X X 

0 X 

0 X 

X X 

X X 

338 -32 

X 

X 

I 

1 

X 

0 

X 

0 

0 

X 

X 

151 

X 

X 

X 

0 

X 

X 

X 

X 

X 

X 

X 

72 

4 

15 
11 

426 

1 

13 

1 

9 

74 

I 

2 

207 

X 

-64 

3h 

17 

100 

19 

0 

0 

-25 

X 

100 

7 

48 

60 

43 

02 

13 

12 

10 

1 

31 

20 

15 

169 

X 

-69 

34 

11 

1300 

-8 

-9 

-50 

-34 

X 

67 

-9 

X 

97014 

12785 

X 

i154U 

12413 

6446 

29484 

15345 

13831 

41908 

X 

-89 

I1 

X 

-32 

-5 

-'Z-33 

-15 

-it 

X 

32 

1 

CENTRAL AMERICA 

BE-Le 
C4ga Ries 

El Salvador 

Oualiula 

Hoodwas 

Mcxko 

Nirleragua 

PO-, 

X X 

10 100 
6 100 

10900 

3 50 

7317 143 

2 X 

7 X 

X 

0 
0 

0 

0 

233 

0 

0 

X 

X 

X 

X 

X 

69 

X 

X 

X 

0 
0 

8 

0 

5990 

0 

0 

X 

X 

X 

X 

X 

169 

X 

X 

X 

0 
0 

3 

0 

1011 

0 

0 

X 

X 

X 

X 

X 

76 

X 

X 

2 
41 

27 

41 

26 

4130 

30 

39 

-33 
11 

-13 

-15 

0 

66 

-17 

X 

12 

15 

5 

5 

6 

50 

9 

17 

-45 

-17 

-29 

-38 

-25 

32 

-36 

X 

10139 

8237 

0 

5434 

9681 

20129 

15008 

9708 

-54 

-6 

I 

-22 

-23 

22 

11 

X 

SOUTH AMERICA 

AMgOWi 

Bolivia 

Cbut 

CoImbia 

&AWdo" 

Oasa 

Parmpuy 

Peiu 

Umgmy 

Vahezoela 

:-

1736 

139 

2152 

197 

1479 

392 

0 

10 

438 
10 

15 

5137 

39 

2 

168 

13 

175 

-1 

X 

900 

84 
233 

150 

-8 

9 

0 

138 

46 

397 

0 

0 

0 

4 

0 

0 

2 

-31 

X 

68 

21 

26 

X 

X 

X 

300 
X 

X 

-50 

967 

43 

1223 

74 

820 

373 

0 

0 

368 
7 

0 

4141 

3 

-38 

256 

25 

167 

-4 

X 

X 

8 
X 

X 

-18 

657 

91 

114 

34 

171 

3 

0 

0 

25 

0 

0 

901 

143 

42 

185 

-37 

101 

50 

X 

X 

32 
X 

X 

73 

1745 

61 

3178 

345 

'717 

112 

14 

32 

343 
14 

59 

1616 

31 

9 

36 

17 

43 

96 

-

I00 

19 
-50 

-23 

43 

56 

9 

22 

28 

24 

1 

14 

U 

17 
36 

19 

8 

12 

-18 

5 

0 

14 

so 

-

33 

-6 
-54 

-30 

6 

33475 

23830 

11301 

12069 

l041 

15658 

o3965 

f155 

14595 

20115 

6M8 

23118 

36 

25 

-7 

-12 

0 

63 

-15 

26 

-8 
-32 

-31 

44 

Sowcc: WRI, WRR 1990-91, Table 21.1 and the UN 1917 Encry Statistic Yearbook. 

Notes. a. Total includea pimary ,lccricity (hydro. nuclear, gothenmal). The p-oduction of primary electricity was 
armssei at the beat value or electricity ( 1 kilowaa hbour = 3.6 million joules at 100 tercteflicieney). 

I paujoule 1,000,0D0,000,,wO0 000 joules = 947,i0.000,000 Btua. 

I gagajoule - 1,000,000,000 joulh = 947,00 Btus. 

X= ot available 
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Lignite and 
Proved Recoverable HydroelecLuicBiminous Coal Sublinmous Coal 

Reserves 1987 (megawats)(million metric top) 1987 (million metric ton) 1987 
Naunral Gas IntlledProved Proved Proved Proved Crude Oil 

(bilion To10mi l CapacityReserves RcReserves Recoveable (Million
in a'.e Reseves ina c Reserves metric tons) cubic octr) Potential (19117 

' ,....'..,..,.._____...____.
/ 	 . 

LAC BUREAU 

CARIBBEAN 

X X X 
Aiguand Babuda 	 X X X X X 

X XX X 	 Xahamas X X X 
X 1 X X 0

X X XBarbados 
X X X 	 49XX XCuba 

X 	 X X XX X 	 XDominca 	 X 
X X X X 503a 165 

Dmalncan Rep 	 X X 
X 	 X 4a X

Ganda 	 X X X X 
X 152 70

X X 13 X X
Haiti 

X 67 a 25X X 	 X X X 

X X X X X X
Jamaic 
SL Ktt and Ncvis 	 X X 

X X XX X X X XS.Lucia 
X X 77 294 X 0 

Trinidadnd Tobago 	 X X 

CENTRAL AMERICA 

XX X X X
Belize 	 X X X 

X X X 	 9472 a 736X 27CostaX 
X X X 664a 233 

El Salvador 	 X X X 
X 6 X 	 3674 a 445

Guatanala 	 X X X 

X X 21 X X X 4800 a 	 130 
dnaHoMm 	

1569 i252 793 634 7703 2119 34400 a 7780 
Mexico 

X X 4106 	 103 
Nicaragua 	 X X X X 

X 3031 	 551X X X 	 XPanama 	 X 

SOUTH AMERICA 

37208 b 6591X X 195 130 308 670
ArWodatin 

X X 22 143 13000 295X 

X X 3276 
Both" 	 X 

1245 361 105 150322 A 40106 

:79 31 4500 1150 40 120 264$7 a 2279ail 
X 216 110 33640 a 4675 

Colombia 	 16524 9666 X 

23 23 157 12 36ODD a 917X X 
X 1260.a 2

Ecuador 
X X X 	 XGuaaX 

X 4535 a 3340 
Paraguay r 	 X X X X X 

1 6O00 2150
Peru 	 X 960 X 100 75 

X X 2334 	 189
Swbamc 	 X X X X 

2000 a 1039 
Uuay 	 X X X X X X 

417 X 	 X 7794 3430 37116 a 5500
Veaucla: 	 642 

k F sC
Source" WRI. WRR 1990-91. Table 21.3 And Wodd EMy C R w . 1939 S r y 02"Ener R s.urce.. 

Notea: All data on exploitable and tbeorttical bydropotental auaime nc of 5.00 hurl per year as 
representative for all hydrcpower (57 perca load factor). 

a. Exploitable potential at large-cal sites (over I mcgawatt) only. 
b. Exploitable potential.
 

X = available.
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Memal Reewable 
Wale Romcea

Peg Capita 

I 
1fcm viva Flaws 

01kw Okr TOad Withdrawal 

Tol 
(cokie 

per Year) 

1990 
im dMmax0Jed 

ce mers 

ptyear) 

Couoftie 
(i(ac 

kilomotma 

por year) 

cnei 
(011big 

kilmm 

por ytfl 

Yer f 
Data 

TOW 
(ombie(ui 

kielmu 
por year) 

Pa"Mgc 
of 

WaltzWW 
Resireces (a) 

Pcr 
4c 

pe 

apil 
.s 

year) 

loelowm Vit6auwal&ri1 a, 

(gucall) 

Domedti hmduUY Agricoltr 

LAC BUREAU 

CARIBBEA.N 

A.tgn and Barbda 
Bahums 

X 
X 

x 
x 

X 
X 

x 
x 

X 
X 

X 
x 

x 
X 

x 
X 

X 
X 

X 
X 

X 
x 

Cuba 
ominica 

DominicanRep 
CT da 
l-fti 
Jamica 

SLiin and Nevis 
SLLucia 
Trindad aad Tobago 

O.05 
34.50 

X 

20.00 
X 

11.00 
3.30 

X 
X 

5.10 b 

0.20 
3.34 
X 

2.79 
X 

1.69 
3.29 

X 
X 

3.9 

0.00 
0.00 
0 

X 
0 
X 

0.00 
X 
0 

0.00 

0.00 1962 
0.00 1975 

0 197 b 
X 9M b 
0 1997 b 
X 1987 b 

0.00 1975 
X X 
0 1987 b 

0.00 1975 

0.03 
8.10 

0 
2.97 

0 
0.04 
0.32 

X 
0.01 
0.15 

51 
23 
X 

15 
X 
0 
4 
X 
X 
3 

117 
863 

14 
453 
16 
46 

157 
X 
89 

149 

52 
9 

73 
5 

73 
24 

7 
X 
11 
27 

41 
2 
0 
6 
0 
a 
7 
X 
0 

38 

7 
89 
27 
59 
27 
63 
56 
X 
89 

35 

CENTRAL AMERICA 

Belize 
Coel Rica, 
El Salvador 
Gistteals 
Hoduras 
Mexico 
Nicarava
Paama 

16.00 
95.00 
18.95 

116.00 
102.00 
357.40 
175.00
144.00 

37.91 
31.51 

3.6! 
12-61 
19.5 
4.03 

45.21
59.55 

X 
X 
X 
X 
X 
X 
X
X 

X 
X 
X 
X 
X 
X 
X 
X 

197 b 
1970 
1975 
1970 
1970 
1975 
1975 
1975 

0.02 
1.35 
1.00 
0.73 
134 

54.20 
0.19 
1.30 

0 
1 
5 
1 
1 

15 
1 
1 

104 
779 
241 
139 
sox 
901 
370 
744 

10 
4 
7 
9 
4 
6 

25 
12 

0 
7 
4 

17 
5 
3 

21 
11 

90 
19 
39 
74 
91 
96 
54 
77 

SOUTH AMERICA 

,i.wgu 
Bolivia 
Brail 
Chile 
C..mbta 
Ecuador 

Ouyana 
Paraguay 
Pem 
Dsoimmne 
Una-Y 
VeOezea 

694.00 
3o.00 b 

5190.0o 
469.00 b 

1070.00 
31d.00 
241.00 b 

,4.00 b 
40.00 

2D0.00 b 
59.00 b 

356.00 

21.47 
41.02 
34.52 
33.33 
33.63 
29.12 

231.73 
21.9 

1.79 
496.28 
18.6 
43.37 

300.00 
X 

1760.00 
X 
X 
X 
X 

22D.00 
X 
X 

65.00 
461.00 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

1976 
1997 b 
1917 b 
1975 
19r7 b 
1917 b 
1971 
I97 b 
197 b 
1I7 b 

1965 
1970 

27.60 
1.24 

35.04 
16.30 
5.34 
5.56 
5.40 
0.43 
6.10 
0.46 
0.65 
4.10 

3 
0 
1 
4 

2 
2 
0 

15 
0 
1 
0 

1059 
134 
212 

1625 
179 
561 

7616 
111 
294 
1181 

241 
387 

9 
10 
43 

6 
41 

7 
1 

15 
19 
6 
6 

43 

1 
5 

17 
5 

16 
3 
0 
7 
9 
5 
3 

1i 

73 
85 
40 
89 

43 
90 
99 
78 

72 
89 
91 
46 

Source: WRI, WRR 1990-90, Table 22.1. 

Notu: X = not available; 0 - zero or les than half the unit of measure. 

a. Water resource ilgude both internal renewable resources and river flows from other co.ntri.es. 

b. Eatimatd by the i.tittc of Ccography, U.S.S.R. 

http:co.ntri.es
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pav1age Average A-1 Offabore Average Amua 

I th Uafitim Ae a o Urba Volinie Goods Prodwoim 1M Marine Fish Catch 

of J (oo q i-) Poilro Lade .ad ul~omdo oUr 191s.-37 Paca~cjOil
1943-95 fD00 meric tons) fm0 omillion 300 cbmwe&"rise Shlf Exchive is IMFe 

Cma1 go 2OD- Er.tamic Csa -" Dry metric cic uetic Over 

Odlotcn) Depa Z7, aCkm Cud Product Cargo bms) _____) ___)1975-77 

LAC BUREAU 55457 2540.6 16233.1 

CARIBBEAN 12239 134.2 2140.0 

Anigia and arbuda 
Bahamas 
Ba7bado 

Okats 

Dominica 

Deminicaa Rep 

Onmada 

Haiti 

Jmaica 
St. Kius and Nevis 

St. Lucia 

Trinidad and Tobago 

153 
3542 

97 

3735 

148 

128 

121 

1771 

1022 
X 

X 

362 

X 
15.1f 

0.3 

X 

X 

15.2 

X 

10.6 

40.1 
X 

X 

29.2 

X 
759.2 
167.3 

362.8 

20.0 

268.S 

27.0 

160.5 

297.6 
X 

X 

76.$ 

0 
100 

0 

76 

0 

77 

0 

100 

100 
X 

X 

0 

0 
19035 

137 

5100 

0 

1559 

n 

0 

1052 
X 

X 

5535 

61 a 
7266 

150 b 

4350 

4 

653 

19 

111 

1029 
X 

X 

'4477 

52 
3370 

573 

16916 

75 

3464 

58 

899 

7959 
X 

X 

5198 

0 
0 
0 

0 

0 

0 

0 

0 

0 
X 

X 

5837 

0 
0 
0 

0 

0 

0 

0 
0 

0 
X 

X 

3872 

X 
X 

3.9 

2D9.2 

X 

16.9 

X 

7.6 

9.2 
X 

X 

3.0 

X 
X 

-6 

21 

X 

217 

X 

101 

-9 
X 

X 

-31 

CENTRAL AMERICA 15933 671.6 3968.3 

Belize 

c~su'Rica 

E Salvador 

Ostemala 

Hodums 

Mexico 

Nicaragua 
Panama 

356 

1290 

307 

400 

82D 

93-0 

910 
2490 

X 

15.8 

17.8 

12.3 

53.5 

442.1 

72.7 
57.3 

X 

258.9 
91.9 

99.1 

2D0.9 

251.2 

159.5 
306.5 

0 

0 

0 

0 

9 

2 

0 
66 

0 

476 

614 

540 

364 

62905 

42 

1447 

63 a 

2D0 

65 b 

349 

272 

72 

152 

622 

211 

2401 

1099 

3906 

1947 

15534 

1115 
1201 

0 

0 

0 

0 

0 

52979 

0 
0 

0 

0 

0 

0 

0 

11360 

0 

0 

X 

).1 

14.9 

2.2 

12.1 

1181.3 

3.5 

192.7 

X 

51 

140 

-31 

151 

146 

-62 

7 

SOUTH AMERICA 30255 19,4.9 10124.1 

Argentina 
Bolivi 

Brazil 

Chile 

ColombiA 

Ecuador 

OUyan 

P&aay 
Paeu 

1imme 

Uqguay 

vmenwu1a 

I 4959 
X 

7491 

6435 
2414 

2237 

459 

X 

2414 

36 

660 

2300 

796.4 
X 

768.6 

27.4 

67.9 

47.0 

50.1 

X 

82.7 

X 

56.6 

88.1 

1164.5 
X 

3168.4 

2218.2 

603.2 

1159.0 

130.3 

X 

1026.9 

101.2 

119.3 

363.8 

55 
X 

30 

56 

14 

55 

I00 

X 

73 

100 

100 

19 

X 3571 
X X 

3239 a 54275 

1913 124 

1511a 3052 

95M C 119 

0 446 

X X 

1351 101 

0 700 a 

1193 75 b 

49157 c 24666 

36553 
X 

150779 

14682 

9563 

2634 

156 

X 

11818 

6757 

1127 

2D944 

X 
X 

1723 

450 

X 

X 

0 

X 

3156 

0 

0 

49252 

X 
X 

4693 

934 

2533 

X 

0 

X 

X 

0 

0 

6213 

453.4 
X 

607.5 

5062.6 

24.1 

922.2 

40.6 

X 

4745.6 

4.2 

13.4 

22.6 

65 
X 

9 

322 

5 

i9 

56 

X 

38 

-23 

287 

91 

Source: WRI, WRR 1990-91, Table 23.1 and 23.2. 

Notes: X = not available. 

A. Gooda ualoadod. 

b. Twoyearsofdata. 

C. Goods lm.d 
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* - IraM 3 	 Lm OI. Rnet 

asofas%d 	 mso 

Am Logth TOT ATa Laq Tol 

(q lam) 000) Coadgl (2q h) 0:1) Coastliac (,q 1[1) 4111) (0601me 

LAC BUREAU 

CARIBBEAN 

Atigua and Baruda X X X X X X X X X 

Bahamas P P X 38436 1638 P46.0 1727 49.0 
X X X 

Cuba 4000 P X 42752 1092 29.0 P 1046 28.0 

X X X X X 

Ba bados X X 	 X X X X 

Dominica X X X X 

Dwiinican Re 90 P X 3726 273 21.0 P 	 455 35.0 

Oircads X X 	 X X X X X X X 

X P 10.0Haiti ISO P P X P 12 

Jamaica (a) 70 P X 327 273 27.0 P 442 43.0 

St. Ki eud Nevis X X X X - X XX X 	 X 
XSt. Lacia X X 	 X X X X X X 

22 4.0Trinidad and Tobago 81 63 11.0 414 46 8.0 13 

CENTRAL AMERICA 

386 100.0 P 474 123.0Beliac (b) 2400 386 0'9.0 650 

Cosa Rica 390 210 16.0 2457 c 136 c 11.0 c 6 2.5 0.2. 

El Salvador 450 100 33.0 P P X 0 0 0.0 

Osatmala. 500 100 25.0 3312 182 46.0 0 0 0.0 

Homar (d) 3=000 435 53.0 22362 c 546 c 67.0 c P 564 44.0 

Mexico 6600 P X p 1000 10.0 P 82D I 

Nicaragua{d) 600 700 77.0 2129 c 636 € 70.0 c P 455 50.0 

pama 38ms1S0 35.0 9000 c 5 0 c 20.0 c P 320 e 13.0 c 

SOUTh AMERICA 

X X X X X X X X X 
X XBolivia X X X X X X X 

D7i 250O0 P X P P X P P X 

Qui X X X X X X X X X 

Caombbia 4400 P X 27327 c 1001 l 41.0 P SOe 21.0 c 
F X P P 	 XEcmdor 2158 P X P 
p X 0 0 0.0Cuy 1500 p X P 

Phnagy X X X X X X X X X 
X 0 o 0.0Pa 210 P 	 X X X 

P P X 	 0 0.01150 P X 

Uiquay X X X X X X X X X 

Vmczvel (d) 6736 1102 39.0 2542 28 10.0 P 227 8.0 

Source: WRI, WRR 1916, Table 10.3. 

Notes: X - not available; P resourc prest but quantified. 

a. Excludes offshore islnd,/islets. 
b. Includes three maim ofifdowm atolls: Tumeffc a, 14thoMc Reef, and Olov Ref. 

c. Doc not include the Pacific coii scagraw beds. 
d. Includes offshore islands. 

c. Does not inclide the Pacific coav coral asscrablz.;,t. 
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SOIL EROSION 

Affeded Raic o 

Exai
LACabaa 

Am anrsion 
iap 
of 
al

Am 

Amt of 
wmaiuUs 
t ic am 

pcafl 

bu 
e FIr 

badam 
pcr yea6) 

YCar 
of 

CARBEAN. 

Janwmai Totk'cropland 
(ws, 75l 

19 7.45 -milion 36 19 

Upper Yalluhs 
Valley 

X X 90 X 

CENTRAL AMERICA 

Dominican Republic Boawaterthed 
(9,330 ha) 

0.2 x 346 1970 

El Salvador iltivated hd 
XAclbuth a'i 

(46,300 ha) 

2 X 19-190 ,70a 

Ouatemia Wcaerm higlands X X 5-35 1979 

Source: WRI, WRR 1913-19, Table 17.6. 

Note: X=.a available. 
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czwe Dm (DOD) cdur dway Lead 

11r79 2 
(SI 

234 1979 
U/)PH3 
24 INS 3979 2342 HII 

(sJoO~mn 
£979 12 ISMl97, M 122 

41001ufin) (MIA) 
3ow5 19M! 94IM2 9 

-41 -64 V 41 .4M -7 -41 -44 -7 -41 -4 -7 -41 -4 -47 41 -4 -47 

CENTRAL AXORCA 

OhF s 7.0 6.3 X 20.0 3.9 X 7.9 3.1 X 1275 24000 X X X X X X X 

:odo 7.9 8.3 1.1 6.0 3.6 1.3 .0 1.8 1.0 240 122 23 X IX X X X X 

; 4.9 4.7 3.4 9. 34.3 6.5 7.6 1.0 7.7 19500 40000 40000 X X X X X X 

La 0.1 0.1 0.6 51.4 61.7 1.9 8.5 8.27. 7.60 000000 563 X X X X X X 

r.. Felix 1.2 8.1 8.0 2.0 2.0 2.0 7A7.9 7.8 33 925 460 X X X X 0.14 X 

AcmeCam 7.9 :.0 .3 2.0 2.0 X 7. 7.7 7.5 224 162 130 X 3T X X O.150 X 

SOUMt M XJ 

Azpodka Pa 
ik 

11o 
dea PIsP s.BUMAim 

7.5 
7.6 

3.9 
7.4 

7.3 
7.6 

2.5 
0.9 

1.1 
1.2 

2.1 
1.0 

X 
7.4 

7.0 
7.2 

7.4 
7.3 

X 
620 

X 
310 

43w 
230 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

are 

SMapochoim 

. 

1ngy 
umdu (loosdad',s,&') 

P12do Sd(BnMm) 

Jecol 0A042) 

o Al'uA3rz 

6.9 
7.9 

X 

X 

11.4 

11.4 

4.9 
7.8 
7.6 

3.1 
12.4 

14.0 

X 
7.7 

7.6 

7.7 
10.6 

12.8 

0.3 
1.2 

X 

X 

1.0 

1.0 

0.9 
0.3 
1.2 

1.0 
0.9 

1.2 

X 

1.2 

1.6 

1.0 

0.3 

0.3 

7.3 
7.0 
7.0 

X 

7.5 

3.1 

7.4 

6.8 
6.9 

6.9 
7.3 

3.1 

X 

6.8 
6.9 

7.0 
6.9 

3.0 

493 

2 

3 

X 

2 

330 

614 
4900 

1300 

330 
2 

ass 

X 

4 

4900 

230 
2 

1300 

X 

X 

X 

X 

X 

X 

X 

0.10 

0.10 
0.00 

X 

X 

X 

X 

X 

0.00 
X 

X 

X 

X 

X 

X 

X 

X 

X 

0.003 

0.024 

0.019 
X 

X 

X 

X 

X 

0.013 
X 

X 

ColomaGOm 

Eci,,,of Douil 
Sm Pedro 

hko X 

X 
3.1 

5.1 

7.0 
3.0 

5.4 

X 
7.6 

X 

X 
10.0 

222.2 
1.2 
2.3 

X 
3.2 

X 

7.9 
1.0 

7.1 
7.2 
7. 

7.2 
X 

8.0 

X 

515 
16000 

X X 

2400 X 
It6w 80190 

X 

X 
X 

X 

X 
X 

X 

X 
X 

X 

X 
X 

X 

X 
X 

X 

X 
X 

R3 .77 .2 X X X X 8.0 7.9 X 1100 X X X X X X 0.220 X 

Urawy 5.miLUoM 

UraguwySidto 

RIodtla lusa.CColoa 

X 

X 
X 

9.0 
5.9 
3.3 

7.0 
3.0 
3.3 

X 

v 
X 

2.0 

1.2 
1.0 

1.2 

0.3 
0.3 

X 

X 
X 

7.4 

6.9 
7.1 

7.3 
7.3 
7.5 

X 

X 
X 

0 
20 
30 

0 
23 

190 

X 

X 
X 

0.00 

O.00 
0.00 

X 

X 
X 

X 

X 
X 

0.000 

O.O0 
O.000 

X 

X 
X 

LAKES-

CENTALXWiCA* 

O va Amakln 7.3 4.6 X 14.7 7.0 X 3.5 8.2 X 97 43 X X X X X X X 

M.I Lago de Ca 

PmdenAAmhad 

7.0 
7.8 

0.9 
X 

7.3 
3.5 

I.5 

1.6 

1.2 

1.2 

1.4 

1.1 

3.3 
3.1 

0.9 

8.2 

3.7 
3.4 

3 

X 

4 

X 

4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Mq Lgo da in001 6.0 6.5 5.9 X X X 7.4 7.4 7.7 4 3 7 X X X X X X 

SOUT AMEICA 

A 

11 

iE Sato G3md 
Wum supplySaim 001 

aoG:npim 
dIeta?orPM01u 

RIolPwamscm1drsdoCaalo 

8.6 
6.3 

X 
X 
X 

X 
6.3 
7.6 
3.1 
6.6 

6.3 
X 

7.5 
3.7 
6.4 

X 
3.0 

X 
y 
X 

X 
1.0 
1.0 
1.5 
1.2 

X 
X 

2.0 
1.5 
:.6 

7.5 
7.3 

X 
X 
X 

X 
7.1 
6. 
6.9 
7.4 

3.0 
1. 

7.5 
7.3 

X 
0 
X 
X 
X 

0 
95 
50 
23 

I3 
X 
30 
M0 
I1 

X 
X 
X 
X 
X 

X 
X 

0.) 
0.00 
0.20 

X 
X 
X 
) 

0.'10 

X 
X 
X 
X 
X 

X 
X 

O.OI 
0.001 
0.050 

X 
X 
X 
X 

0.050 

CNTRAL AC 

FewoHomlis Takulcm 3.9 3.1 4. 2.4 2.9 2.4 7.7 7.4 7.2 400 430 0 X X X X X X 

Pmos Aummfies X X X X 0.1 0.4 7.4 7.4 7.5 X 3 X X X x X 

Pmom hqi Lmwra X X X X X X 7.6 7.7 .5 X X X X X x X X X 

WW4UTAMKA1] 

Arvetf 
MAR 

Sd 131o.Ams (Troock) 
hmmarims 1377 

3.4 
IoX 

9.1 
3.3 

X 
4.6 

X 
0.6 

3.9 
0.5 

X 
X 

3.4 
1 

1.6 
7.4 

x 
7.1 

X 
2 

0 
-2 

x 
N 

X 
X 

X 
x 

X 
X 

X 
X 

X 
X 

X 
X 

Urnagry A nmU X 3.0 7.3 X 0.7 X 6. 6.2 X 0 0 X X x X X x 

Sau WlI.. WRt 1990-9 1.Takc 22.2. 

Nw X am irlk. 
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AIR POLLUTION IN SELECTED CITIES 

-am m Dtl~ 

Cy 

we 
Yeas 

Nombo ofd&myr 
1JD wqkW~ wer 
Mnv. MaL 

Umc 
YwuM 

Nuber cdys over 
23 m Ukabcd 
Mo. Avg. Mmsa 

site 
Years 

Number of doyi amc 
150 qc~mb mdcer 
WL~ Avg. MMa 

SOUMh AIMER2A 

CNIC 

Diai 

~ 

RdcJaniro 

s"iaso 

X 
Seoul1 

9 

X 
0 

0 

X 
12 
19 

X 
32XX 
55 

6 

X 

0 

X 

11 
X 
X 

35 
X 
X 

X 
11 

9 

X X 
16 31 
11 102 

X 
52 

299 

Vstsca 

tofceu 3 
3 

0 
0 

0 
0 

0 
0 

3 
X 

0 
X 

0 
X 

0 
X 

X 
a 

X 
0 

X 
0 

X 
0 

Soorcc: WRI. WRR 19W-91, Table 24.3. 

igNcsnictopm 
X - ~available. 

Min. ­ .nasinI; Avg. Zvewac; Max. ­ maxmsan. 
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wallotail 

mamma s ils Amphs Bt ics 

Ntira o mumbr of Nmbct o Nuserof NsmobL of 

Specce 
Known 

Nu8mbe 
T d 

Ipocias 
Kamm 

timbr 
Ibmdcwd 

fpecisa 
Kamm 

Number 
lbroak-,m K 

i N-ber 
T 

Specc 
Kam 

Number 
Thbea 

LAC BURL'.143 

CARIBBEAN 

Aigu ndBaruda 
Bahimas 
Barbados 
Cuba 
Doainics 
Oimada 
14wp..:-'a 

Imaka 

X 
17 
X 

39 
X 
X 

23 
29 

X 
2 

X 
9 
X 
X 
3 
2 

X 
218 

X 
216 

X 
X 

211 
223 

X 
S 
X 

14 
X 
X 
2 
3 

X 
39 
X 

100 
X 
X 

134 
38 

X 
1 
X 
10 
X 
X 
6 
4 

X 
6 
X 

40 
X 
X 

53 
20 

X 
0 
X 
0 
X 
X 
0 
0 

X 
5 

X 
13 
X 
X 
8 

7 

X 
0 
X 
1 
X 
X 
2 
2 

St. Kisaad Ncvis 
S .Lucia 
Tobago 
Trinidad 

X 
X 

29 
35 

X 
X 
2 a 
X 

X 
X 

157 
347 

X 
X 
6 a 
X 

X 
X 

39 
76 

X 
X 

a 
X 

X 
X 
3 

15 

X 
X 
0 
0 

a 

X 
X 

13-14 
X 

X 
X 
0a 
X 

CENTRAL AMERICA 

121 9 504 1 107 8 26 0 X X 

Coda I 
ElSalvador 

203 
129 

10 
7 

796 
432 

5 
3 

218 
92 7 

151 
38 0 X 

X 
X 

Oulmala 174 9 666 8 2D4 10 99 0 X X 

Honuasas 
Mexico 
Nicarawa 

P&aRna 

179 
439 
177 
217 

8 
32 

9 
13 

672 
961 
610 
920 

5 
123 

4 
6 

161 
717 
162 

212 

9 
35 

9 
10 

57 
214 
59 

155 

0 
4 
0 
2 

X 
52 
X 
X 

X 
2 
X 
X 

SOUTH AMERICA 

An athsa 
Bolivia 
Drazil 
Chilc 
Calombia 

255 
267 
394 

90 
31 

26 
24 
42 
10 
25 

927 
1177 
1567 

393 
1463 

is 
5 

35 
6 

25 

2D4 
130 
467 

82 
3 

7 
30 
19 

3 
24 

124 
96 

487 

38 
375 

1 
0 
1 
0 
0 

36-37 
43-44 

74 
2-3 

59 

1 
2 
1 
0 
0 

Eeadm(b) 

OUaya 
Praguay 
P.ru 
Siname 

210 

195 
157 
359 
200 

21 

12 
14 
30 
If 

1447 

728 
630 

1642 
670 

17 

3 
1 

10 
3 

345 

137 
110 
297 
131 

36 
14 
S 

15 
12 

350 
105 
69 

235 
99 

0 
0 
0 
0 
0 

64 
30-31 
26-32 
5-.59 
30-31 

0 
1 
0 
2 
1 

Urnuay 
VagueIa 

77 
305 

7 
1 

367 
1295 

3 
8 

46 
246 

9 
20 

37 
183 

1 
0 

7-8 
35-39 

0 
1 

Scume: WP.I, WRR I90-91, Table 20.2. 

Noaes: X uot available. 
a. Refers to both Trinidad and Tobago. 

b. Icldies the Galapagos Islands. 
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HA"ia Typos (arcasa u are hilossdm) 
ama) DomcalJ Wdno 

ADlPlwes 
Conr 5rait 

aq LLe 

Dwy PosU 
SQuad 

mqkm Lod 

Main Paraon 

2qk1 Lad 

Giamdand 
S 

q km La 
( 

ScrMb 

aqb m Lad 
Camm 
eqkm 

S 
Lad 

Marc-
Cmat 
9qkm Lo 

LAC BUREAU 

CARBEAN 

Am dma .dBad 
alh-mis 

Bazdadof 
Cuba 

Dominica 
Domiscm Rep 
Owmada 
Ha]iti 
Jamaica 
SL. i and Ncvis 
S. Lucia 
Trinid and Tobago 

X 
X 
x 
X 
X 
X 
X 
X 

1841 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
A 
X 
X 
X 
X 
X 
X 

X 
X 
0 

17465 
X 

48442 
X 

1129 
135 

X 
X 

213 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

4000 
X 
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X 
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X 
X 

40 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
x 
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jelizc 
Cmu Rica 
El Svdor 
Ouatmala 

X 
X 
X 
X 

X 
X 
X 

60 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
818 
768 

2202 

X 
X 
X 
X 

X 
390 
450 
500 

x 
x 
X 
60 

Romiaa 
Mexico 
Nicarag 
Pmama 

IX 
314608 

X 
X 

X 
66 
X 
X 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
3000000 

X 
X 

X 
X 
X 
x 

640 
32640 
20532 

6472 

X 
X 
X 
X 

1450 
6600 

600 
4160 

x 
x 
x 
x 

SOUTH AMERICA 490629 

Aigodina 
Boliria 
Diu 
Chle 
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Ecuadr 

360000 
X 
X 

X 

X 

167322 

50 
X 
x 
X 
X 
X 
x 

X 
X 
x 
X 
X 

x 

X 
X 
X 

X 
X 
x 

I 
X 

X 

X 

"IOO 
x 

X 

X 
X 
X 

X 

099 
x 

1300 
X 
x 
X 
X 

X 
x 

X 
X 
X 
X 

x 
x 

X 
X 
X 

. X 
X 
X 

X 

X 
X 
X 

X 
X 
X 

61689 
A191 

296903 
IU5267 

19281 
9926 
1119 

X 
X 
X 
X 
X 

X 
X 

X 
X 

25000 
X 

4400 
1601 
1500 

x 
X 
x 

2 
x 
x 
X 

Pazgsy 
Pem 

Silmm 

X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
x 

X 
290 

X 

X 
X 

X 

X 
X 
x 

X 
X 
X 

X 
X 
X 

x 
X 
X 

57236 
I33 
16250 

X 
X 

I 

X 
210 

1150 

X 
X 
1 

Umvmy 
V-h .t 

X 
X 

X 
X 

X X 
X X X 

X X 
X X 

X 
X 

X 
x 

G 
14.5006 

X 
X 

x 
X 

x 
x 

Source: W[, WRR 1990-91. Tablc 23.4. 

Now: X - t vailablc. 



TABLE ACCESS TO SAFE DRINKING WATER, SANITATION
 
25 AND HEALTH SERVICES
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Sate Driniog Water 
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Su im 
UA 
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am. 
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LAC BUREAU 
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Antrma 

Bahma.. 
Barbados 
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lDmaiie 

dBarboda X 
X 

99 
X 
X 

X 
X 

100 
X 
X 

X 
X 
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X 
X 

X 
X 
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X 
X 

X 
X 
X 
X 
X 

X 
X 

t00 
X 
X 

X 
X 
X 
X 
X 

X 
X 
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X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
V 
X 
X 
X 

X 
X 

225 
2150 

X 

X 
X 

1134 
35062 

X 

X 
X 
X 
X 
X 

Dominican Rcp
Owm&J 

85 
X 

72 
X 

34 
X 

24 
X 

25 
X 

72 
X 

4 
X 

59 
X 

30 
X 

X 
X 

X 
X 

3555 
X 

3134 
X 

X 
X 

Haiti 
Imoak, 
St.LLiL 
St Kis andNevis 
Trimidsdad Tobao 

51 
50 
X 
X 

100 

59 

X 
X 

100 

8 
46 
X 
X 

93 

32 
93 
X 
X 

93 

42 
12 
X 
X 

96 

42 
92 
X 
X 

100 

10 
2 
X 
X 
U 

14 
90 
X 
X 

100 

70 
X 
X 
X 
X 

90 
X 
X 
X 
X 

70 
X 
X 
X 
X 

320 
1113 

X 
X 

1213 

2537 
4673 

X 
X 

4521 

102 
X 
X 
X 
X 

CENTRAL AMEMC 

Ddi.€ X X X X X X X X X X X X X X 

CmuRica 
ElSalvador 
Outtemla 
Hldras 
b(@Xieo 

Nimagm 
PaMAma 

100 
67 
90 
93 
90 
67 

100 

1oo 
76 
89 
51 
95 
77 

200 

12 
40 
13 
40 
40 

6 
62 

82 
47 
39 
49 
50 
13 
64 

99 
43 
45 
49 
77 
34 
33 

100 
89 
73 
22 
77 
35 
99 

14 
26 
20 
26 
12 
X 
9 

8 
35 
42 
31 
13 
16 
61 

0 
36 
34 
73 
45 
83 
O0 
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30 
47 
5 
X 

100 
95 

63 
40 
25 
63 
X 

60 
64 

2539 
1664 
3544 
200 

X 
2110 
2167 

5400 X 
5038 1214 
9093 X 
6300 614 

7391 3207 
5917 230 

473 410 

SOUTH AMERICA 
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Bolivia 
B3il 
hik 

Colomha 
Ecuaor 
01.am 
Parauy 
Put 

e 
Urmmy 
VUM=Nr 

. 

61 
69 
3 

100 
93 
79 

100 
39 
61 

100 
96 
93 

63 
31 
36 
97 
100 

13 
300 
49 
73 

200 
95 
U 

17 
10 
51 

17 
13 
2 

60 
9 

i3 
79 

2 
33 

17 
27 
53 
22 
76 
33 
60 
8 

17 
94 
27 
65 
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73 
95 
57 
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60 

76 
51 
33 
79 
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79 
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66 
67 
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9 

57 

35 
4 
1 

10 
4 

17 

I0 
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79 
6 

12 

35 
22 
2 
21 
13 

34 
37 
40 
13 
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59 
5 

71 
63 
X 
X 

60 
62 
39 
61 

X 
X 
M0 
X 

30 
90 
X 
X 
X 

90 
X 

90 
X 
X 
X 
x 

21 
36 
X 
X 
X 

30 
X 
38 

17 
X 
X 
X 

30100 30505 X 
4032 1066 X 

122112 10052 X 
901432150 X 
23520 44520 X 
11033 14794 X 

125 57 X 
2453 354 195 

100 1490D X 
306 1400 X 

576 3000 2300 
2403 15214434: 

Source: WRI, WRR 1990-91, Table 16.4. 

Note. X m available. 
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APPENDIX 4
 

PRELIMINARY LIST OF REFERENCES
 

Country Environmental Profiles were consulted for each counby, as were
 
AID Country Development Strategy Statements (CDSSs) for all countries for which they available.
 

I. Various USAID Environmental and Natural Resource Management Strategies , Statements and Assessments
 

*Environment nd N-tural Resources, AID Policy Pape, April, 1988.
 

*AID Environnontal Stratogy, Sector Council for Ervorgy and Natural Resources, October, 1983.
 

*AID Focesby Sralegy, Sector Council for Energy and Natural Resources, February, 1964.
 

*Domestic Water and Sanitaton, AID Policy Paper, May, 1982.
 

*Progress Report of the Forestry Support Program, USDA. 1987.)
 

*initiative on the Environment, AID Administrator, May, 1990.
 

AID/LAC, Overview. Strategy fo" Invest ent in Basic Education. (1990?)
 

AID/S&T. Office of Energy Program Plan, Fiscal Years 1990-91.
 

Conserving Tropical Forests and Biological Diverity: 1968-89 Report to Congress on the USAID Program
 

Congressional Presentation Fiscal Year 1991, Annex III (LAC).
 

*Manejo de los recuros natiuales y del modio ambenme en Centro Am6rIca: Una e;atategla pars Is AID, AID: Bureau for
 
Latin America and the Caribbean, Washington, D.C., 1989.
 

*Meeting the Challenge: A Food Systems Stralogy fo Growth in the 1990s, ANE/TPARD, USAID, unpublished, November,
 
1989.
 

'Natural Resources and Economic Development in Central Amerca: A Regional Envionmwtl Profile, H. Jeffrey Leonard,
 
International Institute for Environment and Development, Transaction Books, Now Brunswick, 1987.
 

*Plan for Supporting Natural Resources Management in Subsaharan Afica, Office of Technical Resources/Bureau for Africa,
 

USAID, Washington, DC, February, 1987.
 

*Remawk of Dr. Ronald W. Roskens, Administrator, AID, to the World Resources Institute, Washington. DC, June 28,1990.
 

*Sustainable Development and Natural Resouros: A Strategy for US Foreign Aelistanoe, Report to Congress by the Secretary
 
of State, August, 1988.
 

'Towad an Environmental and Natural Resources Management Strategy for ANE Countries in the 1990s, Center for International
 
Development and Environment, WRI, for the Asia/Near East Bureau, USAID, Washington, DC, January, 1990.
 

1I. Multilateral Strateiea and Assessments (including UNEP, World Bank. IDB)
 

*Action Plan for the Caubbew Environment Programme: A Framework for Sustanable Devalopme, UNEP, Kingston, 
Jamaica. 1987. 

Assessm d of Rogional Eironmenial Trends n Latin Aierica and the Cuibbsui, Regional Office for Latin America and the 
Caribbean, UNEP, Mexico City, 1990, 400pp. 

OCormeptuall Firamework for One Bwnka Enviironmer"a Protection and Impiroveent end Natural Reeouiioe Conservation 
Activities, Inter-American Development Bank: Environmental Management Committee, 1989. 

Conf ernoe on the Enironment Consultations with public agencies responsible fw onvronmer tAl protetion and natural 
resource cooo.rvation in Lbn Amerca and the Caribbean, IDB, Washington, D.C., 1987. 

Our Own Agenda: Development and Enviror,,ent in Lalin Americs wd the Caribbean, UNDP-IDB,'S ,.,tember 
1990. 



III. Special Studies and Independent Analyses 

Dialogo con Nuestro Fuluro Comun: Perspectives L.ainoamericara del kI rme BrundtlIa;d Mahold, Gunther and Victor L 
Urquidi, ads., Fundacl6n Friedrich Ebert-M.i'dco/Editorial Nueva Sociedad, Caracas, 1990. 

*Eologici Aspects of Development i the Humid Tropics, National Research Council, National Academy Press, Washlngon, 
D.C., 1982. 

*La DimenaVn anblental en Ia plrlfcaclc del deaarobo, Volume I, Osvaldo SunkeVLtldn American Institute for Eccnomi. and 
Social Planning/ CEPAL, Grupo Editor Latinoamedcano, 1986. 

'The Americas in1989: Consenm for Action, Inter-American Dialogue, Chapter IV: The Environmental Challenge, 1989. 

'World Resources Report 19901, WRIIUNEP/UNDP, Oxford University Pros., New York, S90. 

IV. Environment In Latin America and the Caribbean: Specific Sectors 

Access to Resources:
 
'Land Reform a- )emocratic Development, Roy L Prosterman and Jeffrey M. Riedinger, Johns Hopkins
 
University Press, 1987.
 

*Seamhing for Agrrian Reform inLatin Amerca, William C. Thiesenhusen, ed., Unwin Hyman, Boston, 
1989. 

*The Rich Have Already Eaten: Roots of Catastroo in Central America, Solon L Barraclough and 
Michael F. Scott, Transnational Institute, Amsterdam, 1987. 

Agriculture and Fcxi: 
*Environmental Mwanent n Tropical Agriculture, Robert J.A. Goodland et al., Westview Press, Boulder, 
1984. 

Ex - rt Agriculture and the Crisis In Central America, Robert G. Williams, University of North Carolina Press, 
198. 

Potentials for agricultural and rural development in Latin America and the Caribbean, Main Report and 
Annex IV: Natural Resources and the environment FAO, 1988. 

Commetc' and Economics: 
'From Debt to Developmen Alteraives to the Intrnatioal Debt Crisis, Debt Crisis Network, 1985. 

*Latin America's Debt Crisis: Adjusting io the Past or Planning for the Future?, Robert A. Pestor, ed., 
Lynne Rienner Publishers, Boulder, 198/. 

*Miami Report II: New Perpectives on Debt, Trade and kuvestment-A key to IS-L4ain American relations 
in the I90e, North-South Center, University of Miami, May 1988. 

*Wast;.ig Assets: Natural Fesoes in the National income Accounts, Repetto et al., WRI, 1989. 

Education: 
Education's role in rural ares of Latin Anmrca. Konneth P. Jameson, Economics of Education Review 
(U.K) 7, No 3:333-43, 1988. (Bolivia, DR, Guatemala, and Paraguay). 

Forests: 
'Nsral Fored Mangement or Sustainable Tmber Production, Volumes I and II,the International Institute 
for Environment and Development/Intematnal Tropical Timber Organization, London, October, 1988. 

'Tropical Foresed Watersheds: Hydrologic and Sois Response to MQ Uses or 
Corrwars, Lawrence S. Hamiflon with Peter N. King, Westview Press, Boulder, 1983. 

Taking Stock: The Tropical Forestry Action Plan After Five Years. Robert Winterbottom, World Resourcer, 
Institute, June 1990, Washington DC. 

Indigenous Peoples: 
Develofn a Partneship of indigrous Peoples, Coneinsts and ioad Us Planners in Latin 
Americ Peter Poole, World Bank, August 1989. 

'Indigenous Peoples and the Tropical Forostry Action Plan, Elizabeth A. Halpin, WRI, June, 1990, p. 20. 

http:Wast;.ig


Legislation:
 
'he Current State of Environmet'" '.egiddion in Lstin America and the Caeibbean Trends end
Proq)ects, UNEP Conference Proceedings, Mexico City, Mech 1987.
 

N00s: 
'!Ytctorio p de organirnme no gubernameftas do Am6Ica I na y of Caribe riacionaijos eon',liminar 

auntos mnbientales, Centro do Documentaci6n e informaci6n. PI'UMANORPALC, M6xlco, D.F. 

'Expending the role of NGOe i naonl foestry programs, Peter T. Hazlewood, World 
Resources Institute/Environment Uaison Centre, Washington, DC, 1988. 

'Lan American liniton. Conduc=ing Researc, Training and Development Activfios
i Sustainable Aariculture, Miguel A. Altieri, University of CalifornalBerceley, 
unpublished. 

Participatory Development:

'Dect to the Poor. Grassroob Deveknpment In LAin Amrics, Sheldon Annls and Peter Hakim, ods.,
 
Lynie Riennor Publishers, Bouljker, 1988.
 

*Psr i.;patory RuraLAppraisal Handbook, National Environment Secretariat &I.,Worldt 

Resources Institute, Washington, DC, February, 1990. 

'Two Ears of Corn: A Guide to Por:a, d Agkxftxv knprovement, Roland 
Bunch, World Neighbors, Oklahom, City, 1982. 

Population and Health:
 
'The State of the World's Chiron Itq9t,UNICEF. Oxford University Press.
 

Population Growth in Latin America and US National SecuJ,John Saunders, ed., Allen 
& Unwin, Boston, 1986. 

The Impact of Socioconomic Development and Eoogal Chage on Health and 
Nubib -n in Latin Americ Giorgio R.Solimano and Goorganne Chapin, Cornell 
lntt.r, ational Nutr ion Monograph Series No. 9, Ithaca, 981. 

Poverty:
 
'Direct to the Poor- Grass'oots Development in Latin America, S ieldon Annis and Peter Hakim, eds.,
 
Lynne Rionner Publishers, Boulder, 1988.
 

'Environment and the Poor. Deavlopment Strategle for a Common Agenda, H. Jeffrey
Leonard ot &l., Transaction Books, New Brunswick, 1989. 

Urban Health and Industrial Pollution:
 
'Towards s Strategy and Acton Plan for Helping Developing Countries to Ma4,.e


Urban and Industrial Pollution, AID/Faith Haltr, March 30, 1990 drafL 

LA Crisis Urbana en Amrice Ltina y of Cribe: Reftdones sobre Alternsfivas do 
Suci6n, UN CEPAL, Santiago do Chile, 1989. 

Wate. Quality, Oceans and Coasts: 
'Moeting of the Major Reogional Projec on Lie =id Conservation d Wser Rasouces inFnd Ama of 
Latin Americ and the CAibban UNESCO, La Serewe, Chile, January 1987. 

'Watr Resources of Lakin Anerica and e Caribbn: War,, Pollution, UNECLAC, 
Santiago, May 1989. 

NJResos of World;o-o ft IUCN/UNEP, 1968. 

Women In Development: 
'Wonw, gricuft"ro. and rurl development in L n Americs, Jacqueline A. Ashty end
Stella G6mez, ads., International Fertilizer L.velopment Cernter/Cenfto Internaclonel do 
Agriculture Tropical, Call, December, 1985. 

V Countries and R gions 

Belize: 	 Tropical forests/biological diverity Assessment, (CDSS), USA10, March 9I8. 
Country Environmental Profile. 



Bolivia: Desanollo e knpacia AmbflentJ, UDEMA/WRVUSAID, Buena Vista, Santa Cruz, Septlembr, 1989. 

Perfil Amblental de Bolivia, USAIDTIED, 1986. 

Tropiets/kblo;ica diersfty Aesaumect, (CDSS), USAID, 1988. 

Tro-pic. Farestry Acion Plan, 1988. 

Caribbean:
 
Tropical forest/biological diversity Awsnt for the Eadem Caibean, (CDSS), WRIVUSAID, December

1988. 

Caribbean environmental Programming ulre!. final report, Reaource Systems Management International 
Inc., Toronto for Canadian International Development Agency, September 1988. 

Colombia: 
Colombian Choo6: conservabon of bIlical divenraty, World Conservation Monitorng ContrenIUCN, 
Cambridge, U.K., 1988. 

Tropical Foesby Action Plan, 1989. 

Costa Rica: 
'Allocation, Distribution and Scale as Detamulnants of Environmental Degradation: Case Studims of HaIti, E3 
Salvador, and Costa Rica, George Foy and Harman Daly, World Bank Environment Department Working 
Paper no. 19,September, 1989. 

Canas a Basica de Alimentos y Determinacl6n do las Lin6s do Indencia y do Pobreza UN CEPAL, 
diciembre, 1989. 

'Nabral Resoure Management in Cosa Rica: A Straegy for USAID, San Jos6, 1987. 

Dominican Republic: 

Tropical forestbiologcal diversity Asessmen (CDSI), USAID, 1988. 

Ecuador: Peril Ambiental 

'Medio Ambiente y Desarrollo en el Ecuador, Marco A. Encalada Reyes, Fundaci6n Natura/Salvat Editores
 
Ecuatoriana, S.A., Quito, 1983.
 

Tropical for s/bioogical diversity Assessment, (CDSS), USAID, 1989.
 

El Salvador: 
*Perfil Ambiental de E Salvador, USAID, 1987(?). 

Tropical fors/bological diversity Asessmetr (CDSS), USAID, 1988. 

Grenada: 
County Evirornmental Profile, USAID, 1990. 

Guatemala: Country EnvironmentW Profile. 
Tropical foiresfological diventy Assesment, (CDSS), USAID, 98. 

Haiti: 
Country Environmemal Profie, USAID, 19$85. 

Honduras: Tropical Foestry Actio Pit- 1987. 

Jamaica: Country Environmental Profile, USAID, 1987. 

Mexico: Mexico: oonservation biological diversity (with emphasis on tropical forests), World Conservation Monitoring 
Centre, et ai., Cambridge, U.K., August, 1988. 

'Mexido Global Climate Change and Ervironmenald Wodq ln 9O , Margaret Symington and Frank 
Zadroga, USAID, May 1990. 

Patrimonio vivo do Mexico: un diagnostico do la divemidad biologica-resumen ejecutlvo, Flores-Villela, 
Oscar, y Patricia Gerez Fernandez, Conservation International, Washington, DC, April 1989. 

Nicaragua: Country Environmental Profile, USAID, 1981. 



Panam: Tropical Fcroshy Achem Plan, 1988. 

Paraguay: Country Environmental Proille, USAID, 1985. 

Peru: Country Environmeroal proile 
Tropical f"re W0lo(1a c,verafty Assessmen, (CDSS), USAID, 1968. 

St. Lucia: 
eyCom Environmental ProIle, blind Resources Founddton/USAID, 1990. 

EL Vincent: 	 Tropica foredfi1W0rlolcai &4WskY Atkumerdilt (CDSS). USAID, 1966. 
Country Envirenmental Prof4e, Island Resources Foundation/USAJD, 1990. 
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