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F R O M S T R A T E G Y TO ACTION 

F O R E W O R D : 

According to the Concise Oxford Dictionary, 

a strategy is a plan designed "to impose upon 

the enemy the place and time and conditions 

for fighting preferred by oneself. If we hold 

by this definition, perhaps we should stop 

using the word within the context of environ-

mental planning, for it has jus t those over-

tones of conflict, aggression and human 

superiority over nature that we blame today 

for many of the problems we see around us. 

But perhaps not - for our "enemy" is not 

nature herself but human arrogance and 

ignorance, and the strategies we seek are 

those favourable to nature, and to humanity 

through harmony with nature, and the en-

during use of the innumerable services that 

the natural world provides to our societies. 

There have been many grand plans and 

grand speeches about the creation of this 

harmony, especially in the twenty years 

since planning began for the United Nations 

Conference on the Human Environment, 

held at Stockholm in 1972. The Stockholm 

Declaration and conference resolutions con-

stituted, in their way, a strategy. The World 

Conservation Strategy, published in 1980, 

re-emphasised a point made in the Founex 

Declaration which preceded Stockholm -

that conservation and development were 

one. Unless there is development that 

abates "the pollution of poverty", nature will 

remain embattled with the desperate de-

prived. Unless development cares for the 

renewable natural resources of the planet, it 

will not endure. 

The World Commission on Environment and 

Development elaborated this pivotal concept 

further, with their convincing presentation 

of the need for sustainable development as 

the foundation of "our common future". The 

principle has been accepted by virtually 

every world leader in every grand speech 

that has followed. But the modern cynic will 

ask, "so what?". There is a danger in grand 

speeches, plans and strategies - that all too 

often they remain no more than words, for 

study by future historians of what might 

have been. We are losing the collective race 

against environmental decline. Or, i n 

strategic terms, the champions of nature, 

however good their plans, have not yet de-

feated the forces of misuse. We need action, 

defined by that same dictionary as "the pro-

cess of doing, exertion of energy or in -

f luence" . T h i s shor t book h a s been 

produced within IUCN - The World Conser-

vation Union - as one part of the process of 

converting plans and ideas into practical 

actions that will help create the essential 

harmony between people and the natural 

world. It takes the 1987 Report of the World 

Commission on Environment and Develop-

ment as its starting point, and examines 

each of its broad recommendations, asking 

the simple question "what should we do 

now?". The answers are listed in the boxes 

in each chapter of what follows. Many call 

for actions that are already being taken, for 

we live in a rapidly changing world, but I 

believe that even so they provide a useful 

check-list against which current efforts can 

be reviewed. 

Even this is not enough. The proposals in 

this book are broad-brush. There will need 

to be a further process of translation within 

the context of the myriad and diverse com-

munities and environmental situations of 

the world, before the millions of separate 

actions we need actually begin to take effect, 

in terms of the creation of a better environ-

ment for all. A World Conservation Strategy 

is a process, not a single statement or pres-

cription at one point in time. In IUCN, with 
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our partners in the United Nations Environ-

ment Programme and the World Wide F u n d 

for Nature, we are already working on the 

World Conservation Strategy for the 1990s. 

The present volume should be viewed as one 

component of that process: a kind of two-

way signpost like the old god of the New Year, 

facing back to the World Commission and 

forward to the many practical things that we 

must do to address the challenges of the 

future. 

I commend Jeffrey McNeely, who has borne 

most of the burden of compilation, thank all 

who have contributed their ideas and criti-

cisms, and offer this book to all who are 

seeking to achieve those actions without 

which strategies are pointless. 

Martin W. Holdgate 
Director General 
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EXECUT IVE SUMMARY 

The world's environment is getting worse at 

a faster rate. Species extinctions, depletion 

of the ozone layer, the probability that the 

global climate will be changed by the "green-

house effect", increasingly violent confronta-

tions among people, and the various economic 

shocks resulting from deficit spending, are 

interrelated indications that people are out of 

balance with their resources. 

The World Commission on Environment and 

Development (WCED) was established by 

the United Nations in 1983 to propose long-

term environmental strategies for achieving 

sustainable development, to recommend ways 

to promote greater international cooperation 

in addressing problems relating to environ-

ment and development, and to help define a 

broad consensus on the major issues. 

The W C E D report, entitled Our Common Fu-

ture, was presented to the United Nations 

General Assembly in October 1987. S imul -

taneously, the United Nations Environment 

Programme tabled its Environmental Per-

spective to the Year 2000 and Beyond. 

These two reports reinforce each other, and 

build on the philosophy formulated in the 

1980 World Conservation Strategy. 

Both of the 1987 reports paint a frightening 

picture of the rapid depletion of the world's 

resources, coupled with rising social and 

economic problems. They reflect the wide-

spread frustration about the inability of cur-

rent approaches to solve the inter-linked 

problems of environment and development, 

and call for major changes in the way people 

relate to their environment. In presenting 

the W C E D report, the Commission's Chair -

man, Prime Minister Gro Harlem Brund-

tland of Norway, issued a challenge to the 

world: 

'We call for a common endeavour and for 

new norms of behaviour at all levels and in 

the interests of all. The changes in atti-

tudes, in social values, and in aspirations 

that the report urges will depend on vast 

campaigns of education, debate, and public 

participation. 

To this end, we appeal to citizen's groups, to 

non-governmental organizations, to educa-

tional institutions, and to the scientific com-

munity. They have all played indispensable 

roles in the creation of public awareness and 

political change in the past. They will play 

a crucial part in putting the world onto 

sustainable development paths, in laying 

the groundwork for Our Common Future." 

The Secretariat of IUCN - The World Conser-

vation Union - accepted this challenge. 

From Strategy to Action provides IUCN's per-

spective on some of the major issues identi-

fied by W C E D , and suggests how the World 

Conservation Union's members and colla-

borators can best build on the considerable 

political commitment which W C E D and 

UNEP have stimulated. The recommenda-

tions are of necessity aimed at the entire 

conservation and development community. 

Diversity in the application of W C E D princi-

ples by IUCN members and collaborators is 

encouraged, and these applications will be 

most successful if they are adapted to spe-

cific local conditions. Most of the activities 

which the IUCN Secretariat itself proposes 

to carry out in support of these recommen-

dations have been identified and are already 

included in the IUCN Programme 1988¬

1990, approved by the IUCN General Assem-

bly in early 1988. 

The main message of W C E D is that fun-

damental changes are coming to our planet. 

These changes - biological, economic, politi-

cal, social - are all inter-linked, and their 

direction is predictable. People can work 

together to prepare for and where possible 

modify the changes that will occur, or people 

can abuse their resources in ways that in -

crease the chances of damage and disrup-

tion. The best strategy for the world is to 

work diligently to build the capacity to 
direct change and to adapt to it when it 
comes. Such adaptability will require 
using the available resources in ways that 
sustain their long-term productivity. 

Sustainable development is a process which 

enables harmonious human relationships 

with natural resources to endure over time, 

and to adapt to changing conditions. By its 

nature, it imposes limits, seeking a balance 

which is within the resilience of a system, 

consistent with social values and institu-
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tions, and based on local participation in the 

development process. 

Three general principles build on this foun-

dation: 

• Going beyond the sectoral approach. 
The world is governed by sectoral ap-

proaches, and those who are responsible 

for the environment are usually adminis-

tratively insulated from those who man-

age development. But experience has 

taught that resources are not bound by 

sectors; judgements on resource use that 

may be technically sound within one sec-

tor can be disastrous beyond the boun-

daries of that sector. A new approach is 

required to build linkages between the 

sectors. 

• Building more effective international 
cooperation. Na t i ons are l i n k e d 

together in a complex web of investments, 

materials, communications, travel, and 

trade. Even internal policies of a nation 

can have profound impacts on the envi-

ronment of its neighbours or even the 

world, so greater international cooper-

ation is essential for solving the various 

inter -connected problems facing the 

world community. 

• Building self-reliance. Conservation is 

part of development, and needs to be 

integrated at the communi ty level. 

Human societies have all too often taken 

p r o d u c t s a n d c o n s u m p t i o n as the 

measure of social success whereas the 

real objective must be quality of life, 

which involves health, security, literacy, 

longevity, harmony in interpersonal rela-

tionships, strength of family ties, and a 

whole host of other factors. Thus choices 

made about paths of development need to 

fully involve those who are directly af-

fected. Local responsibilty for local re-

sources can help ensure adaptability to 

change, and promote community involve-

ment in addressing questions of resource 

management. 

This report consistently builds on these 

three p r i n c i p l e s - c r o s s - s e c t o r a l ap-

proaches, greater international cooperation, 

and greater self-reliance - in presenting its 

recommendations. The major areas covered 

include: 

• Human Ecology: Like other species. 

Man is part of an ecosystem. Sustainable 

development describes Man's ecological 

niche - the way we relate to our environ-

ment - so this entire report is about 

human ecology. Four areas are high-

lighted here: the role of energy; the rela-

t i o n s h i p b e tween p o p u l a t i o n a n d 

resources; the ecology of urban life; and 

the relevance of traditional knowledge. 

• Biological Diversity: Living natural sys -

tems are the fundamental resources for 

development because they provide the 

basis for local self-sufficiency. Local 

people should be fully involved in pro-

grammes that susta in the living diversity 

of their region. On a wider scale, a new 

international convention would help en-

courage nations to meet their responsi-

bilities to the world community. 

• Large Natural Systems: The ecological 

features of the major natural systems of 

the earth - arid lands, grasslands, i s -

lands, mountains, tropical forests, the 

coastal zone, wetlands - differ, and pro-

vide different opportunities (and con-

straints) for development. In each, there 

is a need for cross-sectoral approaches to 

problems on the ground. 

• Global Commons: The oceans, the at-

mosphere, and Antarctica are relevant to 

all humanity, and greater international 

cooperation is required to ensure their 

health. 

• Trade and Aid: Government policies on 

trade and aid need to be coordinated 

more effectively, and be based on princi-

ples of sustainable development. Aid 

projects should build the capacity of the 

recipient to adapt to changing conditions. 

• Economics: New approaches to econo-

mics must be developed which assign 

appropriate values to nature's goods and 

services, and which will support forms of 

development that can lead to sustainable 

societies. 

• National Conservation Strategies: Na-
tional-level policy reviews of how the vari-

ous government and private sector 

activities affect the environment can lead 

to new commitments for designing sus -

tainable societies. 

8 



• Building Institutions: Vigorous new in-

stitutions are required to bring the bene-

fits of sustainable development to both 

rural and urban areas. The energy of the 

non-governmental sector could help to 

bring about this institutional change, 

and to increase public awareness about 

the action that is required. 

• Managing Information: Rapid transfer 

of research findings and of relevant infor-

mation i s key to rational management of 

the environment, and to identifying the 

urgent problems which face life on our 

planet. The real challenge is in knowing 

how to effectively use that information to 

ensure sustainable development. 

• Building Human Capacity: No limits 

have yet been found to the capacity of 

humans to be creative, acquire knowl-

edge and wisdom, and solve the problems 

of life. Effective training and education 

programmes are required to bring out 

latent human capacities to support sus -

tainable development. 

• Legal Mechanisms: The enjoyment of 

any right requires respect for the similar 

rights of others, and recognition of reci-

procal and even joint responsibilities. 

Legal mechanisms are required to for-

malize these responsibilities on a na -

tional and supra-national levels. 

Within each of these categories, actions are 

suggested for consideration by those develo-

ping programmes. But sustainable develop-

ment requires progress in all of these areas, 

not ju s t one or two. Even institutions which 

are narrowly sectoral will benefit from a 

greater awareness of the relationships be-

tween their sector and others. 

9 





STRATEGY TO ACTION 

PART I 

INTRODUCTION 





CHAPTER 1 

INTRODUCTION: 

ACTIONS TO PROMOTE A B E T T E R L D 7 E FOR ALL 

Suppose all generations of Homo sapiens 

could hold a meeting at which all had an 

equal vote in determining how the world's 

renewable resources would be consumed, 

and no generation knew where it fell in the 

progression. The meeting might well decide 

that some generations could have relatively 

large shares of resources if they used those 

resources to make such important advances 

in civilization that they would benefit all 

future generations. Generations which 

could develop new ways and means of en-

suring a more productive life for all those 

who followed would have justified their ac-

celerated consumption to the other, less re-

source-rich, generations. 

Obviously, no such meeting has taken place, 

or ever will. 

But people living today are consuming the 

earth's resources at a higher rate than has 

ever occurred, or is ever likely to occur again. 

Further, the present generation is experien-

cing the most profound changes our species 

has ever seen, with new forms of energy, 

communication, health care, information 

management, and food production. 

Along with the exploitation of resources and 

the innovative technology, the human popu-

lation has increased from two billion to five 

billion within living memory. Five billion 

more are projected to be added within the 

lifetime of people who are alive today. Per 

capita wealth and consumption have grown 

apace, though with a greatly skewed dis-

tribution. In a mere twinkling of the geologi-

cal eye, we are consuming petroleum which 

has taken eons to convert from decaying 

biological organisms into hydrocarbons use-

ful to people. Entire ecosystems are being 

devastated in the name of progress, leaving 

unprecedented waves of species extinctions 

in their wake. The deposits of minerals 

which are easiest to exploit have been ex-

tracted to support our industrial processes. 

And the waste materials which seem to be 

a n inevitable product of converting raw ma-

terials to finished products desirable to mod-

e rn h u m a n i t y are leaving a legacy of 

pollution and climate change that ensuing 

generations will inherit far into the future. 

What justifies such an abundance in growth 

and consumption? Will our generation leave 

only depleted resources and a devastated 

landscape for our descendants, or will this 

generation's contribution be something far 

more positive? 

In April 1987, the World Commission on 

Environment and Development fWCED) - a 

distinguished international panel estab-

lished by the United Nations in 1983 - pub-

lished Our Common Future. This report 

painted in broad strokes a picture of how 

humanity could use our natural resources 

to ensure the prosperity of both present and 

future generations. It represented a strong 

political endorsement of approaches to sus -

tainable development which had been ex-

pressed in the World Conservation Strategy 

some seven years earlier. In November 

1987, the General Assembly of the United 

Nations welcomed the W C E D report. At the 

same time, it adopted the Environmental 

Perspective to the Year 2000 and Beyond, 

which was prepared by the Intersessional 

Intergovernmental Preparatory Committee 

of UNEP's Governing Council and developed 

in tandem with the W C E D report. 

In welcoming the W C E D report, the UN 

agreed that an equitable sharing of the en-

vironmental costs and benefits of economic 

development between and within countries 

and between present and future generations 

is a key to achieving sustainable develop-

ment. It called on governments to engage 

non-governmental organizations (NGOs) 

and the scientific community more fully in 
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From Strategy to Action 

national and international activities to sup-

port efforts towards sustainable develop-

ment. 

The UN also noted: that participation of the 

concerned parties is essential to determine 

effective environmental management prac-

tices: that renewable resources - as part of 

complex and interlinked ecosystems - can 

have sustainable yields only if used by tak-

ing into account system-wide effects of ex-

ploitation; that safeguarding species is a 

moral obligation of humankind; that build-

ing awareness at various levels is essential 

for environmental protection and improve-

ment; and that strategies to deal with envi-

ronmental challenges have to be flexible and 

should allow for adjustments to emerging 

problems and evolving environmental man-

agement technology. 

The publication of the W C E D and UNEP 

reports, and their acceptance by the UN, 

indicated that political awareness of the 

linkage between environment, economy, 

and development is stronger than it has ever 

been. The discussion is no longer about the 

importance of environmental, but rather 

how development can be implemented with-

in the limits of sustainable use of resources. 

This document provides a perspective on the 

activities which IUCN - as the World Conser-

vation Union - intends to promote and im-

plement in support of the principles of 

W C E D and UNEP. It draws on the experi-

ence of some 40 years of action in all parts 

of the world from a very large network of 

expertise to present a cohesive programme 

for action by the Secretariat, IUCN Members, 

and our collaborators in the conservation 

and development field. It is hoped that the 

document will also reach to a far broader 

audience among other governments, inter-

national agencies, and resource-based in -

dustries. In particular, it should be seen as 

a contribution to the process of preparing 

the next version of the World Conservation 

Strategy, due to be published jointly by 

IUCN, WWF. and UNEP in 1991. 

The comments and proposals for action con-

tained in this document are focused on those 

areas which are most closely related to 

IUCN's mission and competence, dealing 

primarily with the management of living 

natural resources. Industry, health, agri-

culture, urbanisation, national security and 

nuclear war are mentioned only in passing, 

though IUCN is very mindful of the inter-re-

lationships among these and other factors. 

For example, industrial and urban develop-

ment require careful planning to avoid air 

and water contamination, and activities in 

agriculture, fisheries, and forestry can pro-

foundly affect biological diversity and sus -

tainable productivity. IUCN is committed to 

collaborate with other organizations pos-

sessing relevant mandates and capabilities 

in all activities relating to nature and natural 

resources, while recognizing its limitations 

and its areas of competence. 

The Structure of the Document 

I n preparing this document. Our Common 

Future was first reviewed in considerable 

detai l to identify i ts recommendat ions 

(which were often hidden or implied, rather 

than expressed in explicit terms). All con-

tributions to W C E D were reviewed in the 

files of the W C E D Secretariat in Geneva. 

Other documents were also considered, es-

pecially UNEP's Environmental Perspective 

to the Year 2000 and Beyond, the recom-

mendations of the 1986 Conference on Con-

servation and Development: Implementing 

the World Conservation Strategy (Ottawa, 

Canada) , the results of the 1988 IUCN 

General Assembly in Costa Rica, the recom-

mendations of the workshops held in No-

vember 1987 on Ethics , on Women and the 

World Conservation Strategy, and on Econ -

omics and Sustainability (the latter held at 

IIED). Advice was sought from the Steering 

Committee and the Technical Advisory Com-

mittee for the project to prepare a World 

Conservation Strategy for the 1990s, to help 

ensure that IUCN's effort will contribute to 

this larger process. One of the biggest chal -

lenges has been to know when to stop up-

dating the document that was discussed in 

Costa Rica; the environmental field is chang-

ing so quickly that significant changes can 

be made almost on a daily basis. 

Since IUCN is promoting an integrated ap-

proach to conservation and development, 

the document has been organized into cross-

sectoral themes (human ecology, biological 

diversity, natural units, global commons, 

economics, trade and aid) and cross-sectoral 

techniques (strategic planning, building in -

stitutions and public support, research and 

information management, education and 

training, and legislation). However, it should 

be realized that many linkages exist between 
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Introduction 

these different aspects, and that even more 

are required. 

The recommendations have concentrated on 

the major types of activities or policy 

changes that are required to generate the 

necessary multitude of supporting actions 

at local or national level. Most of the actions 

required by the IUCN Secretariat are already 

included in the IUCN Programme, and many 

of the actions required by IUCN members 

have been proposed elsewhere. 

From Strategy to Action provides a frame-

work, not a blueprint. It indicates the direc-

tion which should be taken, but only sets 

out a few illustrations of the kinds of acti-

vities which should be pursued. In many 

instances, the action required of institutions 

is very specific and clearly defined. How-

ever, many recommendations will be fully 

implemented only with substantial political 

and institutional change. To achieve such 

change, all institutions need to assess criti-

cally their ability to pursue the objectives of 

sustainable development. 

In some cases, national action will be more 

likely to result in real change if it is carried 

out as part of a broader international move-

ment. To encourage such cooperation, IUCN 

is committed to collaborate with any organ-

ization which is seeking to help implement 

the recommendations of W C E D . In turn, 

IUCN asks all readers of From Strategy to 

Action to consider what their institution can 

do. What activities can you pursue directly? 

What can you promote to governments or the 

general public? What should be on the agen-

das of political parties? What requires 

pressure from international networks? 

The actions required to solve most conserva-
tion and development problems are gener-
ally well known, but implementation still 

falls far short of needs. As UNEP's Executive 
Director Mostafa Tolba has said, "The means 
exist, only the will is required. We need less 
talk, less theory, and more action." 

It is hoped that From Strategy to Action will 

be used by IUCN Members and others to 

contribute to the local, national, and inter-

national effort required to bring about the 

fundamental changes called for by W C E D . 
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PART II 

CROSS-SECTORAL THEMES 

This section applies the cross-sectoral perspective to a series of major themes 

relevant to sustainable development. 

Most governments (and most national economic planning) are organized by sector -

agriculture, industry, transport, energy and so forth. The environment cannot be 

trated like this (although many governments try to, by creating a Department of 

Environment that just deal with nature conservation, national parks, water, and 

action to stop pollution). In reality, environmental components like air, climate, 

water, soil, minerals and plant and animal life are basic to many of these sectors 

and constitute a country's "natural capital": all sectoral policies need evaluation to 

ensure that they do not squander this capital. A cross-sectoral approval is essential 

Very few governments have developed ways of building one into their machinery -

largely because of the dominance of sectoralism in their traditional thinking and 

operation. 





C h a p t e r 2 

E N V I R O N M E N T , C O N S E R V A T I O N , A N D D E V E L O P M E N T 

Sustainable development will require doing 

more with fewer resources, involving both 

better international cooperation and greater 

self-reliance. The ultimate objective is the 

full utilization of human capabilities for 

adapting to change. 

Introduction 

People can no longer ignore the fact that the 

world is entering a period of unprecedented 

crisis. The problems indicating that people 

are out of balance with their resources are 

well known: 

• the "greenhouse effect" and resulting 

changes in the global energy balance 

• deforestation and massive extinction of 

species 

• growing population and over-crowded 

cities 

• the "debt crisis" and other fluctuations in 

the global economic system 

• continued pollution of air and water 

which have fundamentally changed the 

chemistry of the globe 

• so-called "natural disasters" exacerbated 

by inappropriate human use of land re-

sources 

• erosion of agricultural soils and depletion 

of ancient aquifers 

• increasing violence and destructive ca -

pacity of armed forces, including the con-

tinuing threat of nuclear war. 

At some point, resources and people will 

reach a balance: this is an ecological cer-

tainty. Th i s equilibrium may be one of 

relative stability, reached in a planned, hu -

mane manner and in such a way that rela-

tively rich resources remain at the disposal 

of humanity; or it may be a wildly oscillating 

balance, reached by a series of cataclysmic 

plunges that cause untold hardship and 

leave an impoverished world. The first is the 

only sensible goal to seek, and IUCN is com-

mitted to identify the ways of achieving it. 

We strongly endorse the W C E D principles of 

greater international cooperation com-
bined with greater local responsibility, 
and suggest in this paper some of the steps 

required to implement these principles. 

Starting from the 1972 Stockholm Con-

ference, l inks between environment and de-

velopment have been articulated in a series 

of international deliberations that were the 

predecessors of W C E D . A prominent con-

sensus document in this process was the 

World Conservation Strategy, published in 

1980. Tools for predicting and mitigating 

environmental impacts have been intro-

duced, laws have been passed, environmen-

tal minist r ies and agencies have been 

establ ished, and nat ional conservation 

strategies have been undertaken. And yet, 

in both developed and developing countries, 

environment and development are lurching 

- often together - from one crisis to another, 

and the crises are often getting worse. 

IUCN endorses the W C E D view that a more 

integrated approach to conservation is re-

quired, so its response is based on the inter-

actions of three basic elements: Ecology, 

Economy and Equity. It is seeking to pro-

vide an approach to conservation and devel-

opment that is both scientific and equitable. 

It takes a positive view toward conservation, 

advocating forms of development aimed at 

enhancing nature's contribution to human 

welfare, not j u s t anticipating and preventing 

undesirable side effects. 

Three main themes that were prominent in 

the W C E D report, and earlier in the WCS, 

weave a common thread through this docu-

ment: 
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Going beyond the sectoral approach. The 
world is governed by sectoral approaches. 

Policy decisions, both national and interna-

tional, continue to be taken in a background 

where the interdependence between ecology 

and economics is ignored and strong secto-

ral interests dominate the debate. As the 

W C E D pointed out, those who are respon-

sible for the environment are administrative-

ly i n s u l a t e d from those who manage 

development; and the institutions that har-

vest biological resources are seldom made 

responsible for the environmental costs of 

over-exploitation. But experience has taught 

that the environment is not bound by sec-

tors; judgements on resource use that may 

be technically sound within a sector can be 

disastrous when their impact on other sec-

tors is added to the calculation. 

Building more effective international co-
operation. Since environment and develop-

ment are parts of the same process of 

change, what appear to be a multitude of 

crises are in fact inter-connected and cannot 

be isolated and treated separately. Nations 

are linked together in a complex web of 

investments, materials, communications, 

travel, and trade. Even internal policies of a 

nation can have profound impacts on the 

environment of its neighbours or beyond, so 

greater international cooperation is essen-

tial for solving the various inter-connected 

problems facing the world community. 

Building self-reliance. Environmental ac-

tions are highly dispersed, and not amen-

able to government control. Therefore, 

community management of natural resour-

ces needs to be greatly strengthened. Be-

c a u s e c h a n g e i s inev i tab l e a n d 

unpredictable, communities and nations 

which have the greatest degree of self-re-

liance are likely to be able to adapt best to 

whatever changes may come. At the com-

munity level, adaptability to change requires 

sustainable local use of locally-available re-

sources. Choices made about paths of de-

velopment need to fully involve those who 

are most directly affected. 

One of the most important conclusions of 

W C E D is that neither conservation nor de-

velopment is a sector, but rather both are a 

shared responsibility. "Environmental pro-

tection and sustainable development must 

be an integral part of the mandates of all 

agencies of governments, of international 

organizations, and of leading private-sector 

institutions," W C E D says. "These must be 

made responsible and accountable for en-

suring that their policies, programmes, and 

budgets encourage and support activities 

that are economically and ecologically sus -

tainable both in the short and longer terms." 

What is Sustainable Development? 

The W C E D states that a new era of economic 

growth can be based on policies that sustain 

and expand the environmental resource; but 

it also warns that "the industrial world has 

already used much of the planet's ecological 

capital", and that we are close to many of the 

thresholds that cannot be crossed without 

endangering the basic integrity of the sys-

tem. It seems obvious on ecological grounds 

that perpetual growth in consumption is 

logically impossible, so what happens when 

it stops? The best way to use this period of 

rapid growth is to allocate sufficient resour-

ces to establish societies which are ecologi-

c a l l y , e c o n o m i c a l l y , a n d s o c i a l l y 

sustainable. 

W C E D defined sustainable development as 

"a process of change in which the exploita-

tion of resources, the direction of invest-

ments, the orientation of technological 

development, and institutional change meet 

the needs of the present without compromi-

sing the ability of future generations to meet 

their own needs." A definition that is remar-

ably similar to that of "conservation" in -

cluded in the WCS. 

Building on this definition, IUCN considers 

sustainable development to be a process 

which enables harmonious human relation-

ships with natural resources to endure over 

time, and to adapt to changing conditions. 

Such development optimizes the capacity of 

the environment to meet the needs of people 

as defined by them, generating more se-

curity at the highest attainable living stand-

ard for an indefinite period. It is not about 

open-ended growth. By its nature, it im-

poses limits, seeking a balance within the 

resilience of a system. It requires that devel-

opment be ecologically sustainable over the 

long term, consistent with social values and 

institutions, and based on local participa-

tion in the development process. 

Sustainable development should provide 

lasting and secure livelihoods that minimize 

resource depletion and env i ronmenta l 
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degradation, without causing cultural dis-

ruption and social instability. It is an inter-

action among the biological and resource 

systems, the economic system, and the so-

c ia l system. It seeks to maximize the 

achievement of goals across all these sys-

tems through a dynamic and adaptive pro-

cess of negotiation involving both users and 

producers. It involves the satisfaction of 

basic human needs for food, clean water, 

fuel, shelter, health, and education; freedom 

from unwanted dependence at both national 

and individual levels; and maintenance of 

the biological systems which provide the 

basis for all life. 

FACTORS AFFECTING S USTAINABIHTY 

I n seeking to determine whether an activity or project is sustainable, the following 

basic questions need to be considered: 

Livelihood security. To what extent does the activity help people to be self-reliant 

or self-sufficient? To what extent are local people empowered to take decisions which 

affect their future well-being? How dependent does it make people on external factors 

which are beyond local control? 

Enhancement or restoration of renewable resources. To what extent does the 

activity return nutrients to the soil, increase biomass, and enhance resources? 

Ecosystem health. To what extent does the activity preserve the integrity of 

ecological processes, such as hydrological systems, salt balance in arid areas, and 

balance of pests and predators. 

Political factors. Does the activity create a local stake in its success, leading people 

to believe that the political system within which they live pursues some common good 

and not merely particular interests? 

Demographic trends. What are the rates of birth, mortality, morbidity, emigration 

and immigration? Will population growth undermine sustainability? Do people 

understand the wisdom of limiting their families? Are health and family-planning 

services available over short- and long-term periods? 

Technological skills. To what extent are those involved in the activity able to manage 

it effectively, to learn from its lessons, and to continue to apply such lessons in the 

future? 

Temporal dimensions. Nothing is sustainable forever, so what is the time-frame 

which is being considered? How short is the short-term, and how long is the long-

term? 

Spatial dimensions. What is the scale of analysis? The household, the village, the 

nation, or the world? 

Dynamism. To what extent does the activity build capacity to adapt to change, or 

enhance the ability of the participants to take decisions under conditions of uncer-

tainty? To what extent are local people empowered to take decisions? 

Education and training. Do people understand their environment, and are they 

being enabled to manage it better? 
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Though the relative contribution of each will 

vary from place to place and time to time, 

IUCN considers sustainable development to 

include five interrelated components: 

• A n economic dimension dealing with the 

creation of wealth, improved conditions 

of material life, and appropriate balance 

between costs and benefits. 

• A social component measured as well-

being of both community and individual 

in nutr i t ion , hea l th , education, and 

housing. 

• A political dimension pointing to such 

values as human rights, political free-

dom, enfranchisement, security, partici-

p a t i on , a n d some form of 

self-determination. 

• A cultural dimension in recognition of the 

fact that cultures confer identity and self-

worth to people. 

• A n ecological component which recog-

nizes the primacy of conserving the life-

giving natural resources and processes 

on which all progress depends. 

Clearly, how development is conducted is as 

important as what benefits are sought as a 

result of change. Economic benefits, such 

as an acceptable sufficiency of essential 

goods for all, together with social, cultural, 

and political goals must not be pursued in 

ways wh i ch ult imately destroy h u m a n 

beings or the resource base which sustains 

them. Consequently, ethical judgements re-

garding the good life, the good society, and 

the quality of relations among people and 

with nature must serve as operational crite-

ria guiding the decisions of development 

planners and practitioners. In the final in -

stance, even sustainable development Is but 

an instrumental and a relative good, not an 

absolute one. What i s conventional ly 

termed "development" - dynamic economic 

performance, modern institutions, technical 

efficiency, growing material welfare - is s im-

ply one possibility among many possible 

forms of human development understood in 

a broader sense. 

According to this larger view, sustainable 

development has as its ultimate goal the full 

realization of h u m a n capabilities, where 

men and women achieve wisdom in partner-

ship with nature and master their own 

desires. Humans are not "resources," for 

whom productivity is the objective of life. 

The success of societies should not be 

measured in terms of their output and con-

sumption of products, but by their quality of 

life, measured in terms of health, security, 

literacy, longevity, harmony in interpersonal 

relationships, strength of family ties, and a 

whole host of other factors. This total con-

cept of sustainable development is perhaps 

best expressed as "the human ascent" - the 

ascent of all men and women in their integral 

humanity, including the economic, biologi-

cal, emotional, psychological, social, cultu-

ral, ideological, and spiritual dimensions. 

In seeking to promote effective action on the 

ground, IUCN has worked with UNEP and 

WWF to establish the World Conservation 

Strategy as a framework of principle. The 

IUCN Secretariat regularly applies ecosys-

tem principals to its field projects in all parts 

of the world, and assists in the preparation 

of legal instruments which support the prin-

ciples of sustainable development. Its vari-

ous data bases provide the information basis 

for supporting the necessary actions on the 

ground. 
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RECOMMENDED ACTION: 

ENVmONMENT, CONSERVATION, AND DEVELOPMENT 

The rest of this document contains recommended action that can be taken to help 

ensure that W C E D ideals are put into action. The general prescription is for each 

institution and individual to take the responsibility to align all activities with the ideals 

of sustainable development. 

As an example, the document lists some of the actions IUCN itself proposes to take. 

They are manifestly far from comprehensive and the Union does not have the 

resources to guarantee achieving them all. They will be developed in association with 

member and partner organizations. 

Evaluate the natural capital of a country, region, or local community. What are the 

basic assets provided by the environment - soil, fresh waters, potential for agriculture, 

fishery or forestry, wild species, importance for crop breeding and medicine, areas 

valuable for tourism and so forth. 

Plan for optimal and sustainable use. Build self reliance by ensuring that these 

assets are used as wisely as possible, husbanding them for future generations so that 

today's people do not impoverish their grandchildren. Make each sectorial component 

of government or local administration evaluate the impacts of its annual plans on the 

"natural capital", and compile "environmental budgets" that show j u s t what these 

plans imply for that capital. Create machinery to stop narrow interest from under-

mining wider social goals. 

Monitor the state of the environment. Nobody can use resources wisely if they 

cannot measure what is happening to them, and have no ability to adjust policies that 

are clearly going wrong. 

Expect the unexpected. The world is changing - and now we have the prospect of 

climatic change induced by human action. Evaluate what that changes means. C a n 

damage be avoided, for example by not allowing buildings on coastal land liable to 

flooding when sea level is higher, and by preventing damage to protective coral reefs 

or mangroves? How can agriculture, forestry, industry, energy supplies or transport 

prepare to adapt to likely changes? 

Work for cooperation between nations and communities. Avoid isolationism in 

planning the environmental future. Consider what a community can and should do 

to provide for a better future for its own people and their neighbours. Avoid wasteful 

excessive care of natural resources that others could benefit from. Seek a two-way 

cooperation with other social groups, nationally and internationally. 
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Chapter 3 

HUMAN ECOLOGY AND SUSTAINABLE DEVELOPMENT 

The continued prosperity of our species will 
require a radically different energy policy 
and a more productive balance between 
population and resources. Cultures that 
have established long-term adaptations to 
challenging environments may help point 
the way to a more productive future. 

Introduction 

In the fairly recent past, most human popu-

lations depended primarily on the natural 

resources that could be harvested from the 

surrounding region. Cities were small, trade 

was limited, energy came from renewable 

resources and people were thinly scattered 

across the landscape. 

But the technological changes of the past 

few decades , have b rought profound 

changes to the way people relate to their 

environment. Indications are that the rate of 

change will continue to accelerate, and 

emerging technologies such as gene splicing 

and fusion energy could bring even more 

profound changes in the near future. 

Instead of depending on their local ecosys-

tems, people - especially in cities - today 

draw on energy and other resources from the 

entire globe. The ecological and economic 

interdependence among nations is often 

viewed as basically desirable, and indeed the 

W C E D calls for greatly expanded interde-

pendence through enhanced flows of energy, 

trade, and finance. The previous chapter 

outlined some of the interconnected prob-

lems that have derived from human efforts 

to exploit this system more fully, many of 

which have involved ignored the true costs 

of exploitation. 

O n the other hand, some have suggested 

that such interdependence - making the 

world a single global system of resource 

management - is the ultimate source of the 

global depletion of resources. As the distin-

guished ecologist Ray Dasmann pointed out 

over a decade ago, when we are all part of 

one system connected by powerful economic 

forces, it becomes very easy to over-exploit 

any part of the system because other parts 

will soon compensate for such over-exploi-

tation. The damage may not even be noticed 

until it is too late to do anything to avoid 

permanent degradation. Perhaps worse, 

global interdependence requires a support 

structure which in itself can be very fragile 

- the impacts of changes in energy prices, 

commodity prices and interest rates demon-

strate the point. 

W C E D has brought home the message that 

profound changes are coming in the way 

that humans relate to the environment. 

These changes are only partly predictable -

resource management systems could take 

any of a large number of forms in the coming 

years. But perhaps the best that we can 

hope for is relative stability and a calm, 

peaceful evolution to a series of smaller sys-

tems which depend on locally-available re-

sources for most of the basic requirements 

of life, and draw on distant resources only to 

the extent that such use is sustainable. This 

need not necessarily mean a radical reduc-

tion in quality of life, but social, economic, 

and environmental conditions will surely be 

fundamentally different in a future "conser-

vation society" than they are in today's "con-

sumer society." 

Th i s chapter highlights three major ele-

ments of the ecological basis for sustainable 

development: new and sustainable ways of 

using renewable sources of energy; effective 

programmes which link basic human needs 

with the resources available In the same 

ecosystem; and improved local adaptations 

to the resources available at the local level. 

The Energy Basis for Sustainable 
Development 

All species are utterly dependent on energy, 

but ours has shown far more creativity than 
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the other animals in finding ways to convert 

heat and motion to usable energy, involving 

domestication of plants and animals, a wide 

range of industrial processes, fossil fuels, 

nuclear energy, major hydroelectric installa-

tions, and many others. Our global econ-

omy has been built on our ability to tap 

sources of energy which have enabled us to 

grow, process, and distribute far more food 

than ever before, and to support the conver-

sion of raw materials into finished manufac-

tured goods. 

The main driving force of modern industrial 
society is the fossil fuels - oil and coal. They 

are the product of past biological activity 

which fixed and concentrated chemical en-

ergy that ultimately came from the sun. The 

process of fossil fuel formation is presum-

ably still under way, but at a rate too slow 

in human terms to be considered anything 

other than non-renewable. Long before the 

fossil fuels are truly gone, they will be so 

expensive that they will no longer contribute 

much to helping humans earn a living from 

the environment. Furthermore, the conse-

quences to global chemistry from having 

turned these fossil fuels into energy, and 

then into other chemicals and products; will 

continue to be felt long after they are gone. 

RECOMMENDED ACTION: 

THE ENERGY BASIS FOR SUSTAINABLE DEVELOPMENT 

Prepare national energy plans. Governments should involve scientific, industrial, 

and agricultural expertise in preparing national energy plans which involve maximum 

use of renewable sources of energy, energy conservation, and efficient industrial 

processes; and minimal use of forms of energy which produce excess carbon dioxide, 

other greenhouse gases, and other pollutants. 

Develop dispersed, localized sources of energy. Governments should encourage 

and support safe and appropriate sources of energy that are directed specifically at 

meeting community energy needs. Such sources should contribute to relieving 

pressure on wood supplies and forests and to alleviating women's burden in fuel 

collection. Governments should also use incentive schemes to support the develop-

ment of environmentally sound and renewable local energy sources, such as wind, 

solar, geothermal, small hydropower, and biogas systems. Local adaptations to 

locally-available sources of energy will help provide sustainable ecological conditions 

for local communities. 

Enhance energy conservation in industrialized countries. While modern society 

requires considerable energy to meet its needs, significant savings can be made 

through greater efficiency. No painless way is apparent for reducing energy use to 

sustainable levels using current technology, but a series of steps should be taken to 

reduce energy consumption in industrialized societies, including taxation (with the 

proceeds going toward developing sustainable energy sources), research on alterna-

tives, development of energy-efficient architecture, and establishing prices that better 

reflect the long-term value of petroleum. NGOs could play a major role in moving 

public opinion toward the conservation solution, through promoting recognition of 

the true long-term cost of petroleum resource depletion. 

Develop the capacity to harness the energy resources of the sea. Coasts have 

considerable potential for renewable energy generation from tides, waves, and ocean 

thermal energy conversion. However, as the economic and technical viability of 

coastal energy production becomes more attractive it will be necessary to understand 

and be able to quantify, i n time, the trade-offs in benefits between the production 

facilities and the loss of coastal resources. 
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W C E D was seriously concerned about these 

problems, and their energy chapter is the 

longest one in their report. They state: "A 

generally acceptable pathway to a safe and 

sustainable energy future has not yet been 

found. We do not believe that these dilem-

mas (continuing growth in consumption, en-

ergy efficiency, pollution, and public health 

implications) have yet been addressed by the 

international community with a sufficient 

sense of urgency and in a global perspective." 

But people prospered long before fossil fuel 

energy was tapped, and the major source of 

energy - the s u n - remains an effectively 

inexhaustible and safe energy source to 

power the biosphere. Only a tiny proportion 

of the solar energy falling on the earth's 

surface is trapped and used by plants or by 

human energy-fixing devices like photovol-

taic cells. In addition, wind and waves tap 

the rotational energy of the earth, again 

drawing upon massive physical stores which 

cannot be depleted on any conceivable 

human timescale; geothermal systems act 

likewise. 

Therefore, potential clean and nearly inex-

haustible energy sources are waiting to be 

tapped by human ingenuity, thereby sparing 

the irreplaceable fossil fuels for their valu-

able use as chemical feedstocks, for which 

there are no easy substitutes. It would be in 

the world community's interest to reserve 

fossil fuels progressively for these other 

uses, obviously in ways that prevent the 

polluting consequences of their incautious use. 

The conclusion: A sustainable future needs 

to be based on societies which rely on a 

broader and more sustainable mix of energy 

sources. Considerable resources should be 

devoted to energy conservation measures, 

and governments should support the tran-

sition to "new" energy sources which are 

natural, renewable, and clean. This will 

often involve developing sources of non-

commercial energy at the community level. 

Critical Issues in Population, 
Resources, and Human Ecology 

One of the most profound and challenging 

manifestations of the global system of re-

source exploitation has been the unpre-

cedented growth in the human population. 

In 1987 the world's population reached five 

billion, an increase of three billion since 

1920. Current trends suggest that world 

population will continue to increase well Into 

the next century, possibly tapering off at 10 

billion by around 2050. While current 

trends in resource exploitation suggest that 

even the current population is placing un -

sustainable stresses on both local and global 

ecosystems, demographic inertia will cer-

tainly generate even greater environmental 

stresses in the future. 

Efforts to promote forms of development 

which can be sustained in the long run need 

to consider that the human population is 

subject to the same dynamics as other 

species, and rapid population growth in -

creases pressure on a very fragile, and rapid-

ly-depleting, resource base. As more people 

seek an improved standard of living, our 

heritage of plant and animal species, wet-

lands, forests, pasturelands, fresh water 

sources and seas, falls victim to competition, 

over-exploitation, pollution and extinction. 

In both developed and developing countries, 

stress on social structures, national treas-

uries and political stability intensifies as the 

natural environment is rendered less pro-

ductive. Ecology is replete with examples of 

what happens to species whose population 

exceeds the carrying capacity of its environ-

ment. The world is confronted with increas-

ing evidence - from the African Sahel , 

Central America, Southern Asia, and else-

where - of how natural systems respond 

when the demands of people outstrip the 

productive capacity of those systems. 

The relationships involving population, re-

sources, technology, development and envi-

r o n m e n t are comp l ex a n d poor ly 

understood. It is apparent that poverty 

often reinforces the environmental impacts 

of population growth. Subsistence peasants 

are often aware that by altering soils, grass-

lands, and forests, they are jeopardizing the 

resource base they must rely on in the fu-

ture. Yet short-term economic imperatives 

often p rec lude r e a l i s t i c c o n s e r v a t i o n 

measures. Market forces that encourage 

inappropriate land use, resources being 

consumed at increasing rates in indus-

trialized countries, land tenure systems that 

inhib i t long-term th inking , inadequate 

health and family planning services, and 

insufficient means for implementing sus -

tainable agricultural systems are Just a few 

of the many issues which operate on poverty 

and population pressures to continue erod-

ing both nature and human dignity. 
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RECOMMENDED ACTION: 

POPULATION AND RESOURCES 

Take a cross-sectoral approach to population and resources. All nations need to 

provide a framework for multi-dimensional analysis and for holistic policy planning. 

Conservation, family health planning, and adequate population distribution policies 

c an be an integral part of all rural development programmes, with the full participation 

of the community in the planning and implementation of such programmes. Industry, 

labour unions, religious groups, voluntary and village-level organizations c an help 

achieve their own objectives by joining the effort. NGOs can contribute by working 

together to support efforts to promote joint environmental-population programmes. 

Establish explicit population and resource policies. E a c h nation should determine 

its own population policy, based on its own cultural, religious and socio-economic 

situation. Such policy should be based on human needs and the resource base, 

including goals for the stabilization of population at a level that will permit sustainable 

management of resources and a satisfactory quality of life for all citizens. National 

Conservation Strategies should actively promote policies designed to attain a balance 

between people's needs and quality of life, and governments need to develop the 

capacity to conduct periodic assessments of population trends, resource use and likely 

economic conditions affecting human needs and the natural resource base. 

Support efforts to enhance the participation of women in society. Where women 

have more opportunities for education, training, and employment, their use of family 

planning services increases dramatically. To ensure that women have an equal 

opportunity to contribute to sustainable development, governments should create and 

enforce a legal framework to enhance the participation of women in national develop-

ment; this framework should be based on a clear understanding of the potential 

contribution of women to development, so that this potential can be realized as an 

integral part of sustainable development efforts. Where necessary, governments 

should make special efforts to bring more girls into the education system and to 

provide income-generating skills training to women of all ages. 

Provide assistance in family planning. The basic right of all couples to have access 

to family planning methods was recognized at the International Population Conference 

in 1984. The international community and national governments need to provide the 

instruments of choice concerning family size to hundreds of millions of couples in the 

next generation. All health care services should include family health education and 

safe and effective methods of family planning, for humanitarian and maternal and 

child health reasons, in addition to the effect on birth rates. Men must be involved 

in all family health education programmes and couples must have the right of choice 

about pregnancy. 

Prepare an annual review on population and resource problems. Agencies of the 
UN system, national government and non-governmental organizations involved in 

monitoring resource use, conservation activities and population trends should colla-

borate on a n annual comprehensive review and appraisal of sustainable development 

strategies, using an integrated data gathering system. They should standardize data 

gathering and evaluation techniques to enable improved co-ordination of pro-

grammes. Governments should periodically assess population trends, natural re-

sources and likely economic allocations, their inter-relationships and the implications 

for national goals. NGOs should ensure that their constituencies are well informed 

about the results of these assessments. 
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O n the other hand, some European govern-

ments are concerned about the implications 

of zero population growth, ageing popula-

tions, or declining populations on national 

economies, labour supply, social services 

and technological research and applica-

tions. The expectations of a continuous rise 

in material welfare under both conditions 

becomes a volatile political issue that fuels 

inappropriate economic and resource-use 

pol icies.Growing consumption by more 

people is challenging the sustainability of 

human society. It poses a central dilemma 

of our time: How can society manage its 

human and natural resources in a manner 

which assures the health and well-being of 

both human populations and the natural 

systems on which they depend? 

The population-resource dilemma is a re-

sponsibility shared by all nations. If we are 

to attempt to provide for peoples' needs and 

ensure sustainable use of Earth 's natural 

systems, the world community must allo-

cate substantial resources - financial and 

institutional - to conservation and develop-

ment activities which bring human num-

bers, needs and distribution into balance 

with the natural environment. 

How T r a d i t i o n a l K n o w l e d g e 
C o n t r i b u t e s to Sus ta inab l e 
Development 

The global system of resource management 

has led to great prosperity for those who 

have been able to benefit from the expanded 

productivity, but it has often led to devasta-

tion of local ecosystems. What happens to 

the local people who remain dependent on 

the now-depleted living resources, and in -

deed had developed ways of using these 

resources sustainably, without depleting 

them? 

The W C E D provided an answer: "Growing 

interaction with the larger world is increas-

ing the vulnerabil ity of these (isolated) 

groups, since they are often left out of the 

processes of economic development. Social 

discrimination, cultural barriers, and the 

exclusion of these people from national pol-

itical processes makes these groups vulner-

able and subject to exploitation. Many 

groups become dispossessed and margi-

nalized, and their traditional practices dis-

appear. They become the victims of what 

could be described as cultural extinction." 

Th i s is not a trivial problem. "It is a terrible 

irony that as formal development reaches 

more deeply into ra in forests, deserts, and 

other isolated environments," s ay s the 

W C E D , "it tends to destroy the only cultures 

that have proved able to thrive in these 

environments." 

The W C E D refers to the contributions of 

indigenous peoples in several parts of its 

report, but everywhere the message is the 

same: Indigenous people who live in inti-

mate contact with their major resources 

could make important contributions to sus -

tainable development, if their traditional 

knowledge could be adapted to modern 

needs. W C E D also recognizes that such 

people must be given a considerable degree 

of local autonomy, so that they may continue 

to evolve as they wish. 

Examples of ecologically and culturally sen-

sible interactions between people and their 

environment can be found in all parts of the 

world. Such communities, says the World 

Conservation Strategy, "often have profound 

and detailed knowledge of the ecosystems 

and species with which they are in contact 

and effective ways of ensuring they are used 

sustainably." What is far more difficult than 

finding examples is applying this knowledge 

and, where appropriate, transferring associ-

ated techniques and thinking to conserva-

tion management systems appropriate to 

today's circumstances. 

IUCN has long been concerned about the 

loss in diversity of human cultures, well 

aware that part of the r ichness of human life 

around the globe is due to the inter-relations 

between people and their local environ-

ments. The loss of cultures, or of traditional 

knowledge within cultures undergoing rapid 

change, is a problem which is at least as 

serious for humanity as is the loss of species. 

All who follow will share the loss of tradi-

tional knowledge about the local environ-

ment. Crucia l knowledge about how that 

environment might be used to provide bene-

fits on a sustainable basis will be lost. 

The term "traditional peoples" Is used by 

W C E D to refer to minorities that are cultu-

rally distinct from the majority population 

and which are almost entirely outside the 

cash economy. 
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RECOMMENDED ACTION: TRADITIONAL KNOWLEDGE 

Give adequate value to traditional rights, knowledge, and skills. The rights, 
knowledge and production systems of traditional people should be properly valued in 

economic assessments of development projects. Development agencies should sup-

port the formation of associations of traditional peoples for conservation and sustain-

able development based wherever possible on indigenous institutions; and existing 

associations of traditional peoples should be involved in organizations working for 

sustainable development. A n international convention should be adopted which recog-

nizes the specific rights of traditional peoples to adequate financial returns from the 

use of genetic material from their territory for commercial purposes. 

Take special measures to protect the rights of traditional people. In the context 
of the needs of conservation and sustainable development, a basic report needs to be 

prepared on the status of the world's traditional peoples and their knowledge systems. 

Governments should provide support for communities which choose to continue their 

traditional lifestyles; experience gained from protected areas where resident com-

munities continue their traditional lifestyles should be documented and assessed. 

IUCN should compile the basic policy statements of its State Members on traditional 

peoples, together with summaries of relevant development programmes. Multilateral 

development banks should be encouraged to report specifically on the role of 

traditional peoples in development projects which they fund. In all of these activities, 

the guiding principle should be to ensure that any such special measures be designed 

and applied locally. 

Provide information on traditional management systems. IUCN should use its 

network and a series of consultancies to compile information on traditional cultures 

which are particularly good examples of productive relationships between people and 

the environment, including the use made of species. A n inventory should be compiled 

on traditional knowledge systems, highlighting those aspects which can contribute 

to conservation and development, and with special attention to the identification of 

traditional knowledge systems which are endangered. Educational agencies should 

be assisted to introduce elements of traditional conservation knowledge and practice 

into appropriate curricula, and educational activities should be undertaken which 

encourage interest in traditional knowledge and its practitioners. 

Design projects which benefit indigenous people. On the basis of the above, 

opportunities should be identified for projects to demonstrate how traditional knowl-

edge can be combined with science to design systems for sustainable use of resources, 

and to develop such projects for external funding. Based on a review of various 

development projects which have related to indigenous people, a workshop should 

bring together a number of experts who have had experience in such projects to 

develop guidelines which can be used by development agencies to enhance the design, 

implementation, and monitoring of their projects. 

Design projects which benefit from traditional knowledge. To promote the idea 
that traditional knowledge and practice are still relevant for contemporary natural 

resource management, professional groups should be presented with the rationale for 

examining traditional knowledge and rules - such as customary law - with a view to 

the scientific insights which such knowledge can provide. Traditional land tenure 

arrangements should be used as a basis for planning and executing conservation 

projects and those more directly concerned with food and materials production. 

Marine conservation and inshore fisheries development programmes should be based 

on established rights and tenure systems, and make good use of local ecological and 

management knowledge. Where traditional tenure systems appear to be inadequate 

for markedly changed circumstances, such as greatly increased population or resource 

degradation, new systems should be adapted on the best of the old foundations. 
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A broader interpretation is needed, to incor-

porate minority societies which retain the 

characteristics of "traditional" groups - in -

cluding a body of traditional knowledge of 

environment and resources - and yet are 

closely linked to the cash economy. 

The statements of W C E D open up new op-

portunities for achieving sustainable devel-

opment with the close participation of 

traditional peoples and with the help of their 

knowledge of ecosystems, species, and sus -

tainable resource use. 

ENTROPY: The Ultimate Limiting Factor 

In trying to find the energy necessary to fuel continuing human progress, it is 

worthwhile to recall the fundamental physical laws which govern energy. The First 

Law of Thermodynamics, sometimes called "The Law of Conservation of Energy," 

states that the total energy and matter content of the universe is constant. Energy 

can be transformed into matter, and vice versa, but new energy and matter cannot 

be created. This has the highly practical implication that no production process can 

yield more than is contributed to the process. The limits to material growth are 

ultimately established by this law. 

The Second Law is "The Entropy Law," which states that the amount of energy 

available for use is constantly reduced at each conversion. Whenever energy is 

transformed from one state to another, some of the energy is no longer capable of 

being converted into work. Entropy is essentially a state of randomness, and the 

higher the entropy, the less the order or non-random situation. Biological systems 

and organisms bring about local reversals of this process, ordering energy into 

non-random forms and dissipating energy in the process. Equilibrium is reached 

when all energy has become "wasted" and can no longer be converted into useful 

forms. Most scientists believe that the approach to equilibrium is irreversible, and 

consider the Second Law to be the most universal regulator of natural activity known 

to science. 

The practical implication is that depletion and waste energy are inevitable consequen-

ces of industrial processes. But pollution and waste can be controlled through more 

efficient industrial processes, based on conservation principles. While the circular 

flow of money could grow forever, real wealth and Income in terms of converting raw 

materials into finished products can grow at an exponential rate for only a limited 

time. Biophysical limits to growth are real. 
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Chapter 4 

CONSERVING BIOLOGICAL DIVERSITY 

As the fundamental resources for develop-

ment, the living natural resource systems 

provide the basis for local self-sufficiency, so 

local people need to be given greater respon-

sibility for managing these systems. At the 

international level, a new convention is re-

quired to help encourage nations to meet 

their responsibilities to the world com-

munity. 

Introduction 

Species are the building block of ecosys-

tems, and ecosystems provide the life sup-

port systems for humans. It is apparent that 

more effective management of species and 

habitats will enable societies to adapt more 

effectively to the resources available in their 

ecosystems, while producing sufficient sur-

plus to trade for goods and services needed 

from afar. 

The contribution of biological diversity to 

sustainable development was well appreci-

ated by W C E D . 'Today, the conservation of 

wild living resources is on the agenda of 

governments: nearly 4 per cent of the Earth 's 

land area Is managed explicitly to conserve 

species and ecosystems, and all but a small 

handful of countries have national parks," 

says W C E D . "The challenge facing nations 

today is no longer deciding whether conser-

vation is a good idea, but rather how it can 

be implemented in the national interest and 

within the means available to each country. 

UNEP's Environmental Perspective calls for 

a n international network of protected areas 

for conserving animal and plant genetic re-

sources, encompassing about 10 per cent of 

the world's land area, in order to reverse the 

trend towards depletion of species. UNEP 

suggests that the gap between conservation 

of species and economic access to them 

should be bridged through maximum inter-

national cooperation, considering conserved 

genetic resources to be a common heritage 

of mankind. 

From its very beginnings, IUCN has been in 

the forefront of the worldwide effort to con-

serve biological diversity. The Red Data 

Books are the standard reference on endan-

gered species; IUCN was assigned by the 

United Nations General Assembly as faf 

back as 1962 to keep the UN List on National 

Parks and Protected Areas; the Conservation 

Monitoring Centre is the world's repository 

of information on species, ecosystems and 

protected areas; the Plants Programme is 

stimulating worldwide interest in the par-

ticular problems of plant conservation; and 

the Species Survival Commission and Com-

mission on National Parks and Protected 

Areas are recognized throughout the world 

as the leading sources of expertise in species 

and protected habitats, respectively. 

But despite the best efforts of biologists, 

ecologists, wildlife managers, and park plan-

ners, biological diversity is now under seige 

throughout the world. More species than 

ever before are threatened with extinction, 

with hundreds - perhaps thousands - of 

species disappearing each year (many before 

they are even described). Protected areas 

everywhere are under increasing pressure 

from human sources. 

It is apparent from the discussion above that 

a sectoral approach to biological diversity is 

unlikely to be successful, even in the short 

run. While government institutions respon-

sible for wildlife and protected areas need 

strengthening, even the most successful 

protected area systems will fail unless they 

are supported by appropriate development 

In other sectors. Progress in sustainable 

approaches to forestry, agriculture, rural 

development, international trade, popula-

tion, national security, and other areas are 

essential to the success of efforts to conserve 

biological diversity. 

We suggest a two-pronged approach to 

breaking the seige to ensure that wildlife is 

better recognized as relevant to basic human 

needs, thereby building a far broader consti-
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tuency for conservation; and enhance the 

emotional relationship between people and 

nature through increasing awareness of the 

contribution that wildlife makes to sustain-

able development. 

Basic Principles 

Conserving biological diversity equals 
conserving ecosystems 
Survival of each component of an ecosystem 

involved the sustainable use of essential sets 

of r esources avai lable in that system. 

Whether in organic nutrients, water, energy 

(e.g. sunlight), or other species, each ele-

ment of an ecosystem is an essential re-

s o u r c e for the s u r v i v a l of anothe r . 

Ecosystems are bound together in these 

complex relationships where the removal of 

any one component could have devastating 

effects on the balance of the system. It 

therefore follows that conserving those es-

sential groups of resources for their sustain-

able use must be an inherent element of the 

survival strategy of each species, be it gene-

tically programmed and expressed as instinct, or 

a conscious initiative as in humans. 

Biological diversity is more than the sum 
of the parts 
The combination of genetic variability within 

species and the variety of species reflect the 

more complex pattern represented as biol-

ogical diversity. The interactions between 

the parts - including natural ecological pro-

cesses such as evolution, energy flow, and 

recycling - are built on the complexity of the 

biological systems involved. The biodiver-

sity reflected in different ecosystems in -

cludes those essential combinations of living 

natural resources upon which our survival 

is dependent. It also provides the basis for 

developing new potentials for sustainable 

use which could have powerful implications 

in agriculture, medicine, and industry. 

A full understanding of the biological 
diversity of different ecosystems is re-
quired to enable them to be managed as 
sustainable resources 
Species represent the alphabet, which when 

known permits u s to form "words" with 

meaning. When arranged in different com-

binations, these "words" allow us to con-

struct sentences that describe the condition 

of the environment and enable us to acquire 

the skil ls necessary to conserve our living 

natural resources. While most vertebrates 

and higher plants have been scientifically 

described, relatively few of these species 

have been thoroughly investigated in terms 

of their potential contribution to human wel-

fare. Among the invertebrates, it is esti-

mated that less than 1 per cent of the species 

have even been described, leaving us vir-

tually Illiterate in trying to understand the 

biological diversity of the tropical forest 

where most species live. 

Human value systems have encouraged 
preservation of wildlife on the basis of 
intrinsic cultural and aesthetic signific-
ance 
The destruction of wildlife and forests today 

has relatively little to do with the species 

themselves, but rather derives from the re-

lation of people with nature, and with rela-

tionships among people. It follows that 

conservation strategies must take into ac-

count sociological and cultural factors that 

have hitherto been neglected. When local 

communities have control over their resour-

ces, they have often developed value systems 

which ensure that species are conserved for 

the benefit of the larger community. In a 

time of increasing population and rising ma -

terial expectations, more powerful social and 

political mechanisms are required to con-

serve biological diversity. 

National laws on biological diversity 
should be based on sound ecological prin-
ciples 

Legislation on species conservation is still 

largely piecemeal in its approach, and cer-

tain groups of species, particulary inverte-

brates, are often ignored. Integration with 

laws on habitat protection are in their in -

fancy in many jurisdictions. While species 

laws usually control harvesting, require-

ments for management and recovery plans 

are rare, and laws controlling harvesting 

often confine themselves to the species in 

question and do not consider the effect of the 

harvest on associated species or habitat. 

Laws specially addressing the preservation 

of genetic diversity are almost unknown. 

Conservation of biological diversity needs 
to involve skills of a wider range of d i s c i -
plines 

The conservation movement has been led by 

naturalists, including both interested ama-

teurs and trained biologists. While their 

contributions has been fundamental, they 

are unable to solve the basic problems of 

conservation because the limiting factors 
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are not ecological, but rather political, econ-

omic, and social. The decisions affecting the 

natura l environment are influenced by-

pressures and incentives which go beyond 

the relatively straight-forward technical con-

sideration of what might in theory be best 

for the resources. Advice on delivering con-

servation action needs to be sought from 

politicians, rural sociologists, agronomists, 

and economists. In the last analysis, local 

resource users are the ones who make local-

level decisions, and their decisions are af-

fected above all by enlightened self-interest. 

Those seeking to conserve biological diver-

sity need to be able to identify legitimate 

self-interests of rural people, and design 

ways and means of ensuring that the inter-

ests of biological diversity and community 

self-interest coincide. 

Sufficient action plans exist to guide pro-
gress in conserving biological diversity 
A number of action plans for biological diver-

sity already exist, and many more are in 

preparation. IUCN's Bali Action Plan pro-

vides a set of activities aimed at major im-

provement in protected areas management 

in the coming five years, and has been sup-

plemented by regional action plans for Afri-

ca , tropical As ia , tropical America, and 

Oceania. Unesco's Action Plan for Bio-

sphere Reserves contains detailed recom-

mendations on how these protected areas 

can serve their function of training, educa-

tion, research, and conservation. The vari-

ous action plans of particular taxa being 

prepared by S S C provide the detailed advice 

on action required to conserve the relevant 

taxa. 

The major need today is not to identify needs 

or draw up more programmes. Rather, 

today's priority is to package these pro-

grammes so that they become relevant to 

national and international development 

needs. They are then far more likely to be 

implemented with the full support of govern-

ments, communities, and individuals. 

Three Major Problems Affecting Conservation of Biological Diversity 

• National development objectives give insuff icient v a l u e to l i v i n g n a t u r a l r e -
sources. Maintaining a nation's biological diversity is integral to maintaining its wealth, 

but the role of species and ecosystems are seldom sufficiently considered in the formulation 

of national development policies. Development tends to emphasize short-term exploitation 

to earn foreign exchange rather than long-term sustainable utilization of living natural 

resources. International development organisations focus on the expressed immediate 

needs of the nations, and seek relatively short-term returns on their investments. 

• Living natural resources are exploited for profit, not for meeting the legitimate needs 
of local people. Uncontrolled global mass consumption of wildlife products is contributing 

to species extinction and loss of biological diversity. Over-exploitation of living natural 

resources is driven primarily by the desire for an immediate financial reward, without 

considering the long-term consequences of the action. Where a significant profit can be 

made, as in the case of African rhinos, the target species can be devasted with virtually no 

benefit to local human communities. Much of the increasing consumer demand is in 

markets far removed from the habitat of the species involved, and the commercial interest 

bring few benefits to the local people whose long-term welfare may depend on sustainable 

use of the over-exploited species. 

• The species and ecosystems upon which human survival depend are still poorly known. 
The number of specialists necessary to acquire the necessary knowledge about species, 

biological diversity, ecosystems, and human aspects of resources management is woefully 

inadequate to meet our collective needs. The existing expertise is located primarily in 

industrialised countries, not in the developing countries which are dependent upon this 

expertise to make decisions concerning sustainable utilization of their living natural resources. 
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PROTECTED AREAS: The 10 Per Cent Solution 

Although the W C E D report mentioned the role of protected areas, their overall 

Importance in sustaining human society was not adequately reflected. More than 

3000 major protected areas now exist, in virtually all countries of the world. These 

amount to almost 4 per cent of the earth's land area. UNEP has suggested that 10 

per cent coverage is necessary if the trend for species depletion is to be stemmed. 

But protected areas themselves provide a myriad of benefits other than as species 

reservoirs. They are no longer viewed as ju s t recreation enclaves or optional ' lux-

uries". They often, for instance, protect critical watershed values, or provide ecological 

services of inestimable value. Unfortunately protected areas are usually always 

undervalued, and not fully appreciated for the role they have played as the fountain-

head of most national conservation movements. For many countries, they exemplify 

man's commitment to care for nature. 

In moving to "complete" the global protected areas system, concerted action is needed 
on two fronts. First, countries must act in the next ten years to acquire remaining 
areas of wildlife and water before they are engulfed by alternative (and usual ly 
unsustainable) activities. Since most pristine areas are already included in protected 
area systems, the future expansion may need to incorporate derelict or degraded land 
which can be restored to conditions which can serve conservation objectives. 

Second, it is well known that the existing protected area system is under threat from 

a variety of sources. Fully 86 sites around the globe have been placed on IUCN's 

Register of Threatened Protected Areas of the World, and many more are in urgent 

need of more effective management. 

Thus a major expansion of the system and increased attention to operationalizing the 

existing "paper parks" are an essential task in delivering maximum biological diversity 

to the 21st century. 

Identification and Management of 
Key Species: A Top Priority 

While it is in the interest of mankind to 

preserve as many living species as possible, 

the spread of environmental degradation 

worldwide makes further species extinction 

a certainty. 

With no real possibility to save all currently 

threatened species, it is imperative to focus 

species conservation efforts on those species 

of extreme importance for humanity. A glo-

bal co-ordinated research effort is called for 

to identify for immediate protection, moni-

toring, and cultivation those species that are 

most critical a s "keystone species" to main-

tain the integrity of key ecological process 

and of ecosystems; and as "life-support 

species" to ensure human survival (food, 

timber, fodder) under environmental stress. 

Keystone species 

In most ecosystems, certain species exert a 

controlling influence out of proportion to 

their density over the overal diversity and 

long-term stability of their ecological com-

munities. Identifying those critical species 

should become a major objective of ecologi-

cal researchers in the next decade. 

Unfortunately, keystone species are difficult 

to identify. They are not usually the most 

abundant, nor the most striking or glamor-

ous, members of the community. Further, 

they do not belong to a particular ecological 

type; in a given ecosystem, the keystone 

species may be top carnivores, decomposer, 

herbivores, pollinators, or plants. Until 

now, except for few but celebrated experi-

ments, keystone species have been dis-

covered accidentally, following their removal 

- via harvesting or replacement by a n intro-

duced species - from the habitat. 
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Life-support species 

Many species display distinct adaptations to 

environmental extremes, as they are able to 

grow and reproduce under such conditions 

as drought and desertification, flood, water 

pollution, soil toxicity, and high salinity. 

Among such species a number can provide 

sources of food, fibre, materials, and energy 

to humans and livestock, and so are of 

considerable potential benefit to humanity. 

Those "live-support species" naturally in -

clude keystone species since these hold the 

key to the integrity of ecosystems. 

The potential value of life-support species is 

only now beginning to be appreciated, and 

has yet to receive the proper attention of 

agroforesters. aquaculturalists, and scien-

tists. Of a global total of some 80,000 edible 

terrestrial plants, only about 150 species 

have ever been cultivated on a large scale, 

and 90 per cent of the world's food is pro-

duced from less than 20 species. As of 

today, there are no integrated inventories 

and studies available world-wide to allow for 

the use of life-support species. 

How to Incorporate Biological Diversity into Strategic Planning 

While managing biological diversity is usually best done at the grass roots level, 

strategic planning considerations can help ensure that the funds are available to do 

so. Building biological diversity into strategic planning will Involve the following: 

Governments should identify how protected areas contribute to the development 

objectives of the nation, and establish protected areas as integral components of a 

nation's development objectives. This will require major new approaches to protected 

area management which are far more responsive to the needs of people in the 

surrounding lands. While national parks need to be greatly strengthened, they also 

need to be supplemented by other sorts of protected areas with more flexible relations 

with surrounding or indigenous human populations. Ways and means need to be 

designed for including local people in the decision-making process on matters 

affecting their concerns. 

Government should conduct national-level reviews of the adequacy of current pro-

tected area coverage, with a view to completing their protected area systems before 

land-use options are foreclosed. A broad range of protection categories should be 

used to give proteced area systems greater flexibility, to give at least some protection 

to areas that can never to acquired as totally protected areas, and to help integrate 

conservation more closely with development and production. This review can often be 

carried out as part of the process of preparing national conservation strategies. 

International development agencies should be encouraged to adopt policies with 

incentives and dis-incentives to promote maintenance of biological diversity. The 

Wildlands Policy of the World Bank is an excellent example, offering substantial 

assistance towards ensuring the biological diversity concerns are built into all 

economic development projects; the other major international development banks 

are preparing similar policies. IUCN and its members should work closely with these 

institutions to ensure the success of these new environment-sensitive policies. 

Industries dependent on living natural resources should be encouraged to contribute 

to the long-term sustalnability of those resources. 

Researchers and wildlife managers need to develop mechanisms that encourage 

sustainable-use harvesting of wild forms, such as wildlife ranching and farming, 

horticultural propagation, etc. 
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RECOMMENDED ACTION: BIOLOGICAL DIVERSITY 

Launch major new initiative aimed at building public support for biological 
diversity. NGOs should implement awareness and education campaigns targeted at 

government and NGO decision-makers and policy developers. The message should 

be based on both emotional and practical aspects of conserving biological diversity, 

and it needs to be integrated with the other initiatives suggested below. 

Incorporate biological diversity concerns into development projects. A series of 
steps are required to ensure that development projects enhance biological diversity 

rather than deplet it. In order to ensure that no development project is ignorant of 

important species and habitats, maps should be prepared which depict the distribu-

tion of species, protected areas, wetlands, natural forest, coral reefs, etc, a s a basis 

for identification of key sites for protection. 

Enhance monitoring of biological diversity. IUCN and other organizations like 

Unesco's Man and the Biosphere Programme should establish a global system of 

"Biological Diversity Monitoring Stations" against which environmental perturbations 

can be evaluated; these stations will study, among other parameters, the frequency 

and condition of certain key indicator species. 

Adopt integrated species/habitat protection laws of wide application. Govern-
ments should expand the ambit of species conservation laws from mere controls on 

harvesting to include population management as well as habitat conservation and 

management; consider the effectiveness of the protection currently given to plants, 

reptiles, amphibians, insects and other invertebrates; require as a matter of law the 

development of management or recovery plans for harvested or endangered species; 

specifically consider the protection of areas of major biological diversity and mechan-

isms for integrating these needs in the implementation of non-species-specific legis-

lation (e.g. agriculture). 

Develop and apply new methods of economic valuation that properly cater for 

biological diversity as a part of the earth's "natural capital", supplying such "services" 

as clean air and water, recycling of essential elements, nursery grounds for fisheries, 

products of value for food, fibre and the pharmaceutical industry, genes for crop 

breeding, and aesthetic quality on which tourist industries depend. Ensure that these 

features are properly evaluated in any decision about changing the environment. 

Support existing legislation, international convention, and international pro-
grammes. All governments should continue to promote exisiting international 

treaties and convention which are relevant to biological diversity, including the 

Convention on International Trade in Engandered Species, the Wetlands Convention, 

and the Biosphere Reserves programme. 

Adopt a major new international convention on biological diversity. While 
existing international conventions such as World Heritage, Wetlands, and Migratory 

Species cover part of the problem, no International instrument supports biological 

diversity as outlined in this chapter. Even the process of preparing such a convention 

can be a major boost in government awareness of the issue. The steps required for 

such a convention are outlined in Chapter 13. A draft has already been prepared by 

IUCN, and action urged by the Governing Counc i l of the UN Env i ronment 

Programme. 

Greatly strengthen research, training, and education programmes in support of 
biological diversity. Support to programmes in conservation biology should be 

greatly increased, especially in seeking greater understanding of minimum survival 

requirements of ecosystems; seeking a better understanding of the process of extinc-

tion and the implications of a massive extinction spasm on humanity; developing a 

system to evaluate biological diversity; and identifying "keystone species" in different 

ecosystems. Academic institutions should be encouraged to give greater emphasis to 

the environmental sciences in their curricula, with particular emphasis on training 

qualified specialists in the fauna and flora of the country involved; efforts should be 

made to ensure that such specialists also receive training in the social, cultural, and 

political factors which affect conservation. 
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N A T U R A L S Y S T E M S A N D S U S T A I N A B L E D E V E L O P M E N T 

Sustainable development should build on 

natural biological systems, and manage-

ment must be tailored to the constraints 

imposed by ecological processes and re-

source availability. Large natural systems -

mountains , tropical forests, the coastal 

zone, wetlands, arid l a n d s - provide the most 

appropriate perspective for defining cross-

sectoral approaches to problems on the 

ground. 

Introduction 

The world can be divided into a hierarchy of 

natural systems, ranging from major biomes 

such as tropical forests and arid lands to the 

tiny integrated systems of isolated wetlands 

or mountain valleys. An examination of the 

opportunities and constraints to develop-

ment which are presented by the special 

characteristics of each of these biological 

systems can provide a clearer vision of how 

to adapt to future changes. What are the 

fundamental ecological constraints to utilis-

ing any particular biome? What lessons can 

be drawn from one geographical region for 

application in a similar biological system 

elsewhere? 

Approaches to natural resource manage-

ment which focus upon large natural sys-

tems are useful as broad frameworks for 

intersectoral action at the local level. Within 

large systems, mineral nutrients, energy 

and biological populations circulate and in-

teract in characteristic ways. Resource man -

agement programmes within large natural 

systems are inevitably linked and cannot be 

considered apart from one another. The 

costs and benefits of development pro-

grammes can be realistically assessed only 

on the scale of the total system affected. 

Costs or benefits may otherwise be trans-

ported from one part of the system to an-

other ("externalized") and not properly 

assessed in decision-making processes fo-

cussed on small areas. 

A primary principle for the integration of 

development with conservation is that man-

agement should work within the frame-
work of natural patterns and cycles. This 
implies that appropriate uses for various 

areas and habitats are those which leave the 

max imum number of natural regulatory 

mechanisms intact and maximise the energy 

and nutrients retained in the system. Tracts 

of relatively intact ecosystems need to be 

preserved so that their natural self-regula-

tory mechanisms may be studied and the 

knowledge aquired can be applied to man-

agement problems elsewhere in the system. 

The major decisions which affect the future 

of the world are still taken largely on the 

basis of considerations of economics, busi -

ness, trade, security, and politics. As re-

s o u r c e s become s c a r c e r a n d marg ins 

become tighter, the biological dimension will 

become more important in the decision-

making process. The challenge is to apply 

the perspective of large natural systems to 

the problems of sustainable development. 

Major Natural Systems Where Urgent Act ion Is Required 

Tropical Forests 

Forests and woodlands are the natural vege-

tation of virtually the entire inter-tropical 

region. Of particular concern are those very 

humid areas whose closed broadleaved 

forests are the most biologically diverse eco-

systems of the planet. FAO has estimated 

that 1160 million hectares of closed broad-

leaved forest remained in 1980 and that an 

estimated 7.1 million hectares are perma-

nently cleared each year; more recent figures 
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suggest that annual clearing may consider-

ably exceed this figure. 

The pressures and incentives which are driv-

ing the degradation of forest lands remain 

overwhelmingly powerful; it seems inevit-

able that the productive potential of much of 

the humid tropics will continue to decline, 

with profound consequencies for the people 

of the countries concerned. Tropical defore-

station, moreover, contributes significantly 

to the potential "greenhouse" effect through 

the release of carbon dioxide and may there-

fore perturb the climate of the whole earth. 

The consequences of what is widely per-

ceived as the destruction of an entire biome 

have attracted considerable public atten-

tion. Crystalized by public concern about 

the role of tropical deforestation in under-

mining the development of many tropical 

countries. Political leaders have recognised 

tropical forest conservation as a majorworld 

issue . Development ass istance agencies 

have responded with commitments to fun-

damental changes in programmes which in¬

f luence t r o p i c a l fo res ts . T h i s h a s 

culminated in the Tropical Forestry Action 

Plan, prepared by FAO with support from the 

World Resources Institute, UNDP, the World 

Bank and the governments of virtually all 

tropical countries and all aid donors. The 

Action Plan called for the expenditure of US 

$5320 million on bringing tropical forests 

under sustained conservation management, 

in the period 1987-91. 

The depletion of tropical forests epitomises 

the failure of the development process in 

tropical countries. Governments have not 

recognised the full economic value of the 

diverse species and ecological functions of 

the forests, to both local and distant users; 

and they have failed to curb individual ex-

cesses whose costs are borne by the wider 

community; they have ignored the ecological 

constraints which severely restrict the op-

tions for use of tropical forest lands. 

The Tropical Forestry Action Plan recognises 

the need for a holistic solution to the prob-

lem. But it operates within the constraints 

of institutions which remain narrowly secto-

ral; Assessments tend to focus on areas of 

"productive forest", and of land "converted 

for agriculture," etc. The need is to achieve 

wide recognition of the "optimum use" of all 

tropical forest lands. Some areas can, and 

should, be converted for agriculture; other 

areas are so immensely rich in species that 

they must at all costs be preserved In a 

natural state. But it is inevitable that the 

vast majority of forest land will in some way 

be used, so the challenge is to ensure that 

these uses are the optimum ones for society 

as a whole. The costs of short-term restraint 

should be compensated by those sectors of 

society who are the long-term beneficiaries. 

The tropical forest biome is heterogeneous, 

and the ecological and social constraints to 

changes in use are highly site-specific. 

Exist ing patterns of land use and local 

knowledge remain an excellent guide to pro-

ductive potential. Where sustainable agri-

cu l tu re i s poss ib le it h a s often been 

developed by indigenous communit ies . 

Where these communities have failed to de-

velop such systems it will often prove im-

possible to do so without significant inputs 

of energy and nutrients from outside the 

system. 

W e t l a n d E c o s y s t e m s 

Wetlands are a diverse group of aquatic 

ecosystems including floodplains, mangroves, 

estuaries, lagoons, salt lakes, and peat-

lands, which together yield substant ia l 

benefits to human society. Many wetlands 

provide dry season pasture and a wide range 

of agricultural products, support substan-

tial populations of waterbirds and other wil-

dlife of conservation concern, regulate flood 

waters, help provide pure water supplies, 

stabilise shorelines and provide buffers 

against coastal storms, and provide national 

and international transport networks. How-

ever, the relative accessability, abundant 

water supply, uncertain ownership, and fer-

tile soils of most wetlands have made them 

targets for major development investment, 

much of it designed to put wetlands to "more 

productive" use. Some experts estimate that 

as much as 50 per cent of all wetlands which 

once existed in temperate, sub-tropical, and 

tropical latitudes have now been lost, or 

substantially altered. 

As in the case of tropical forests, some wet-

lands can and should be converted for agri-

culture; other areas are so biologically r ich 

that they should be preserved in their natu-

ral condition. Of critical concern is that most 

wetlands already in their natural state yield 

significant benefits to human society. It is 
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RECOMMENDED ACTION: TROPICAL FORESTS 

Develop better understanding of tbe functioning and management of tropical 
forests. Information is needed by governments, aid agencies and local community 

organisations on ways to reconcile the needs of conservation and development of 

tropical forest lands. In particular the biological constraints which apply to tropical 

systems must be more widely understood. A dialogue between government decision-

makers and people living in and around forests will help lead to ecologically and 

socially sensitive development of forest lands. 

Mobilise resources to rehabilitate degraded tropical forest lands. Attempts to 
rehabilitate degraded moist forest lands should be monitored and the new approaches 

to restoration ecology should be evaluated for application in tropical forests. 

Assess the economic benefits of tropical forests. Despite the fairly wide appreci-

ation of the various goods and services produced by tropical forests, ways of measuring 

the real economic values remain inadequate. Further studies are needed of the 

economic implications of converting forest to other formation, as against retaining 

natural forests and managing them for the many valuable products they can yield. 

Similiar studies need to compare the benefits of retaining natural forests with 

intensive forestry based on exotic species. 

Exercise stewardship over tropical forest resources. To ensure that the optimum 
use is made of their lands, governments should recognise that in many areas retention 
of forest is the wisest and economically most productive land use. Support for 
conservation programmes must recognise long term benefits of maintaining the forest, 
and using it i n a sustainable way. Where the international community is the 
beneficiary of restraint, it should compensate the tropical country concerned for any 
short-term benefits it foregoes. 

Establish conservation regimes on the most important sites. The knowledge 
exists to identify those natural sites which are of world significance for the conserva-

tion of biological diversity and ecological processes. The international community -

including governments, development agencies and NGOs - should commit itself to a 

minimum programme to finance the conservation of these sites. At worst these 

"reserves" will protect the genetic material which will be needed to rehabilitate the 

huge areas of degraded land in the tropics; at best, they could constitute models of 

optimal land use for application elsewhere. 

Reduce the scale of development projects in tropical forests. Development 
assistance should favour development which is locality specific, is ecologically and 

socially sensitive, and retains as much as possible of the biological diversity of the 

site. Sustained modest levels of support based upon dialogue with local communities 

are more likely to succeed than major "project" interventions; NGOs may be crucial 

in identifying and managing such local support. Th i s will require significant changes 

to be made in the ways in which development assistance i s designed and implemented 

(see Chapter 12). 

Manage the timber trade. A s part of the development process, a rational trade in 

tropical forest products could provide a basis for investment in maintaining tropical 

forest resources. The interests of conservation can best be served if near-natural 

forests are used to produce those high value products which cannot readily be 

produced elsewhere. 
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therefore essential that poposed modifica-

tions to wetlands be evaluated in terms of 

the net cost or benefit, and who pays or 

earns this.Any modifications of wetlands 

should be designed to provide sustainable 

long-term benefits to all those depending 

upon the ecosystem, even if they live far 

downstream, rather than for the short-term, 

and frequently narrowly shared, profit 

sought through most capital-intensive in -

vestments in wetland development. 

Because of their hydrological and ecological 

complexity, and the multiple benefits they 

yield, wetlands exemplify natural systems 

which demand a cross-sectoral approach. 

Agriculturalists see wetlands as areas with 

vast potential for cereal cultivation, fisheries 

specialists see them as great fish-production 

systems, hydrologists see them as sources 

of water for industry, agriculture, and do-

mestic use, navigators see them as wet high-

ways, public health specialists see them as 

regulators of water quality, and so on. Only 

with effective co-ordinating mechanisms can 

development of this r ich but complex poten-

tial proceed in an orderly manner and bring 

sustainable benefits to all. 

With very few exceptions, wetlands are the 

major hydrological component of river ba-

sins. Many of the functions served by wet-

lands, such as flood and erosion control, as 

well as their role in regulating water quality, 

bring benefits to communities living far 

downstream, often in another province or 

country. The World Conservation Strategy 

drew particular attention to international 

river basins, of which there are over 200, and 

to the need for international cooperation in 

their management. UNEP's programme on 

Environmentally Sound Management of In-

land Waters has recently pursued such co-

operation among the riparian states of the 

Zambezi. However much more work of this 

nature is required, while specific examples 

of sustainable use of riparian wetlands need 

to be developed and their lessons made 

available to river basin managers. 

Many wetlands are of international import-

ance and many wetlands species are migra-

tory. Two-thirds of the world's fish harvest 

derives from species which spend part of 

their lives in wetlands. Yet most of these are 

caught offshore, often in the territorial wa-

ters of other countries and by fishing fleets 

from foreign ports. International cooper-

ation is clearly a pre-requisite for sustain-

able management of these wetlands systems 

and the species which depend upon them, 

and the rapid increase in signatories to the 

Convention on Wetlands of International Im-

portance (Ramsar Convention) provides 

powerful test imony to growing under -

standing of this. 

The Coastal Zone 

The coastal zone consists of a number of 

habitat types (mangroves, coral reefs, sea 

grass beds, etc.) having many cha rac -

teristics that are commonly found in coastal 

areas throughout the world. Eighty per cent 

of the human population lives on or near the 

world's coasts or near rivers and estuaries 

that feed coastal waters. The coastal mar-

gins are the most productive sea areas, often 

having total primary productivity 50 or so 

times higher in the first one or two k m 

offshore than in the next 50 km. The near-

shore nutrient-rich water from which this 

high productivity derives is where human 

activities have their greatest impact. 

In view of the high productivity of the coastal 

zone and its importance to humans it is 

surprising how little attention it has re-

ceived. During the past two centuries con-

siderable work by oceanographers has led to 

a fairly comprehensive understanding of the 

open ocean and its major physical, chemical 

and biological cycles. By contrast, the coas-

tal margins which form the interface be-

tween the terrestrial and the open sea have 

received much less attention. Yet it is in the 

coastal zone where many of the development 

problems and issues raised by the W C E D are 

beginning to manifest themselves. 

C o a s t s are being subjected to unpre -

cedented levels of manipulation and pollu-

t i o n t h r o u g h i n d u s t r i a l a n d u r b a n 

development. At the same time they are 

generally governed under the most frag-

mented and overlapping administrative and 

jurisdictional structures, with very little co-

ordination among the responsible agencies. 

This often results in the irreversible loss of 

a portion of the coastline before adequate 

coastal planning approaches can be de-

veloped and implemented. 
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RECOMMENDED ACTION: WETLANDS 

Promote integrated management of wetlands as part of rural development plans. 
One of the greatest threats to wetlands i s poverty. Yet if well managed, these systems 

can help improve the well-being of millions of rural people throughout the world. In 

pursuing rural development goals, governments and the development assistance 

community should therefore build upon the values and services which natural 

ecosystems provide, rather than coverting these to single purpose use. 

Build awareness among decision makers. Major investments are still made in 

attempts to convert wetlands to more intensive use. Yet many of these have failed to 

realise the expected benefits and brought suffering and reduced living standards to 

the local communities which once depended upon the wetland resources. If the full 

value of natural wetland systems was more widely realised by governments and the 

development assistance community, much of the investment made in wetland con-

version could be used for wetland conservation. 

Develop and promote methodologies for economic evaluation of tropical wet-
lands. The economic value of the goods and services provided by wetlands can in 

many situations far outway the benefits obtained from wetland conversion. Yet, 

despite growing realisation of this, the absence of clear and effective methodologies 

for economic evaluation of natural wetland systems precludes detailed consideration 

of the values of individual sites impacted by proposed development activities. Such 

methodologies need to be developed for tropical wetlands. 

Develop and disseminate information on successful management approaches. 
In the past, considerable attention has been focused upon the costs of wetland 
conversion. This should now be complemented by disseminating information on 
approaches for the sustainable utilisation of natural wetlands. Materials describing 
these approaches should be developed and communicated to resource managers and 
planners who are seeking alternatives to wetland conversion. 

Development of integrated national policies for wetland management. In many 
countries many small wetlands are widely distributed throughout the national 

landscape. Although small, the cumulative value of these wetland can far exceed that 

of individual, large sites. It is however difficult to design management measures for 

these smaller sites on a case-by-case basis. To address this issue, and to Improve 

integration of national activities affecting wetland ecosystems, national wetland 

policies are being developed in a number of countries. The lessons of these policies 

should be disseminated, and similar approaches pursued in other countries. 

Promotion of the Ramsar Convention. A s the principal inter-governmental instru-
ment for wetland conservation worldwide, the Convention on Wetlands of Interna-
tional importance (Ramsar Convention), with 54 signatories, provides a powerful 
mechanism for international collaboration for conservation and management of 
wetlands. More countries should join the Convention, and specific efforts should be 
made to enhance the involvement of industrialised countries in wetland conservation 
in the south. 

Management of river systems. Most wetlands He within river bas ins and are 

important components of these. Where rivers have been dammed, the most 

significant impacts in many countries have been on associated floodplalns, and 

upon coastal wetlands, both of which depend for their productivity upon a regular 

inflow of freshwater. I n considering future investments in river management, 

governments and the development assistance community should effect full ana -

lyses of the downstream impacts of such investment, and alternative management 

should be considered. Examples of environmentally sensitive river management 

should be promoted as alternatives to cost intensive river engineering which has 

had s u c h substantial environmental impacts in the industrialised world. 
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Coastal ecosystems are highly diverse and 

productive, but are still poorly understood 

in many areas. For example, in many parts 

of the tropics, mangrove systems and mud-

flats are undergoing land-fill to create sites 

for tourist, urban or industrial develop-

ments; in other areas they are being drained 

to create rice fields or manipulated by dredg-

ing to create shrimp ponds. At the same 

time the annual production figures for off-

shore shrimp fisheries, which depend on the 

mangroves systems as breeding and nursery 

areas, are declining. 

Many of the largest urban centres and co-

nurbations are on, or in close proximity to, 

the coastline or the world's great river deltas, 

estuaries and coastal wetlands. Many of 

these are also among the most productive 

agriculture and mariculture areas or the 

most important for natural biological pro-

ductivity and diversity. It is these areas that 

man's manipulation of the natural system is 

most prevalant and that will be subjected to 

some of the most dramatic changes due to 

the predicted sea level rise. 

Adoption of the Law of the Sea Treaty and 

with it the 200-mile Exclusive Economic 

Zone (EEZ) will drastically increase the 

amount of ocean over which nations will 

have jurisdiction. For many coastal coun-

tries there is a severe lack of the knowledge 

and understanding of the natural processes 

or resources within these E E Z s which is 

needed to administer them. For some of the 

smaller countries there is little prospect of 

gaining this understanding or further crea-

ting the technical manpower base and infra-

structure to assess and manage their E E Z 

without considerable assistance from out-

side. 

Whi le s u c h impending problems have 

become increasingly recognized over the last 

few decades it is only recently that the coas-

tal margin has begun to be treated as an 

entity with special environmental problems 

that require special management solutions 

and to receive the focussed attention it 

deserves. Notwithstanding this shift in 

focus, there are still practically no sources 

of consolidated information on the distribu-

tion of various coastal biomes on a global, 

regional or even (with a few notable excep-

tions) national scale. There is not yet avail-

able a sat is factory descr ipt ion of the 

biogeography of the world's coastal systems. 

For most countries it is still not possible to 

quantify the relationship between coastal 

biome types and productivity of near shore 

fisheries, for example. For most countries 

there is little more than cursery information 

on the identity and distribution of coastal 

species. 

Nonetheless, problems of coastal areas are 

particularly amenable to regionally oriented 

solutions. This is simply because many of 

the problems cross national boundaries -

fish and other marine species migrate, pol-

lutants flow with currents from their point 

of origin to other locations, international 

shipping plys its trade from one coastal lo-

cation to another, destruction of coastal 

breeding and nursery grounds by one state 

can affect the fisheries of another. Thus it 

is in the self-interest of states to cooperate 

in seeking and implementing solutions. 

This should be particularly true for enclosed 

and semi-enclosed seas or for areas of the 

ocean in which a number of states have a 

relatively important level of activity. 

Building on the mutual self-interest of coas-

tal States, UNEP's Regional Seas Programme 

has been quite successful in developing a 

series of regional action plans which unite 

common action among regional govern-

ments. While the UNEP-sponsored plans 

and conventions aim to be comprehensive by 

covering all aspects of coastal problems -

including fisheries, species protection, etc. -

they are in the very early stages of implemen-

tation and for reasons of economic priority 

have thus far dealt primarily with estab-

lishing marine pollution monitoring net-

works. Nonetheless all of the frameworks 

mentioned provide a starting point from 

which to tackle problems of coastal ecosys-

tems and species. 

Finally, in this regard there is need for spe-

cial mention of the Law of the Sea Treaty. 

The treaty represents the most comprehens-

ive effort ever made to reach a global consen-

sus concerning the governance of the ocean 

and its resources. One major component of 

the text of the L O S is concerned with sea bed 

mining and the establishment of an Auth-

ority for its regulation. This portion of the 

text was the subject of the most protracted 

negotiations during drafting of the L O S and 

received the most publicity. A contentious 

and less well publicized are numerous Ar-

ticles concerning the seas living natural re-

sources, conduct research, protection of 

species, etc. 
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RECOMMENDED ACTION: THE COASTAL ZONE 

Develop ecological principles for managing coastal areas. While over 90 per cent 

of the currently exploitable living and non-living resources of the coastal zone are now 

under national jurisdiction, few nations or development agencies have the capacity 

to deal with the science and management of marine resources. Through a series of 

regional task forces IUCN plans to prepare practical guidelines on operational units 

of the global coastal zone; formulate tools for planning the use of coastal resources; 

produce authoritative data sets on keystone species in each operational unit; prepare 

conservation guidelines for managing coastal resources; identify gaps in the coverage 

of protected areas in the coastal zone. 

Improve the flow of Information about effective means of managing coastal 
ecosystems. Information should be provided to governments, aid agencies and local 

community organisations on ways to reconcile the needs of conservation and devel-

opment of coastal ecosystems, particularly in tropical developing countries. I n 

particular the biological constraints which apply to tropical systems, like coral reefs 

and mangroves, must be more widely appreciated. A dialogue between people living 

in and around coastal areas and government decision makers will favour ecologically 

and socially sensitive development of the use of coastal resources. 

Assess the economic benefits of tropical coastal ecosystems. Despite the fairly 

wide appreciation of the various goods and services produced by tropical coastal 

systems, little knowledge exists concerning their economic value. Further studies are 

needed of the economic implications of heretofore underveloped fisheries dependent 

on tropical systems such as mangroves and coral reefs. Governments and develop-

ment assistance agencies should support studies that determine the economic 

benefits of different coastal systems. 

Provide a framework for cooperation. A framework is required through which all 

the interested parties (IGOs, NGOs, coastal states and community organizations) may 

communicate and cooperate in promoting conservation and development of coastal 

areas. The framework will need to cover the different characteristics of the various 

types of coastal biomes. The framework should have regional components and could 

be based on the task forces described above. 

Formulate practical guidelines for implementing laws and regulations concern-
ing the coastal zone and its resources. The implications and applications of the 

numerous international laws and regulations that have, and are being adopted, which 

effect coastal ecosystems are not often understood by those living and working in the 

areas covered. A series of guidelines and workshops need to be produced which will 

ensure that local people understand the existence and implications of the laws and 

further gain the political will to know how to bring about their Implementation. 

Conduct coastal resource inventories. All states with coastline should prepare 

coastal resource inventories, bringing together species, ecosystem and protected area 

information, into comprehensive overviews of the requirements for sustainable devel-

opment of these resources. Such reviews should also examine the potential impact 

of projected sea level rise and indicate ways of avoiding the most severe r isk (e.g. by 

stopping urban development on vulnerable coast, and protecting reefs and mangroves 

that give natural protection in storms). These evaluations will require cooperative 

programmes involving international and regional organizations as well as govern-

ments and scientific bodies. They should lead to the development of coastal conser-

vation strategies. 

Promote the establishment and effective management of marine protected areas. 
Much more progress is needed in the creation and effective management of marine 

protected areas, which are now being demonstrated to be of vital importance for the 

sustainable management of coastal fisheries. Where possible, these should be 

integrated into comprehensive planning for all uses of coastal ecosystems, as pion-

eered by the Great Barrier Reef Marine Park Authority in Australia. 
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Many of these Articles when eventually ap-

plied could have important consequences in 

the way states govern the use of resources 

in their coastal waters. Unfortunately the 

application of the non-contentious portions 

of the the L O S are being held back because 

some states are reluctant to sign the treaty 

because of their self-interest in not wanting 

to have the seabed mining portions of the 

treaty become international law. Neverthe-

less, irrespective of the when the L O S enters 

into force, the text will stand as the gener-

ally accepted consensus statement of the 

principles of governance of the ocean and its 

resources. Thus the principles embodied in 

the text which have relevance to the coastal 

zone and its processes should still serve as 

one global framework through which solu-

tions to coastal problems can be solved on a 

global scale. 

RECOMMENDED ACTION: THE SAHEL 

Ensure that aid is channelled to development that is sustainable. Member 
governments in the Sahelian countries as well as NGOs operating in the region should 

reinforce the concept of sustainable development in their programmes. 

Promote better international cooperation in support of integrated development 
in the Sahel. Many nations with arid lands - USSR, USA, Australia, Iran, Saudi 
Arabia, Chile, among others - have valuable experience which should be applied to 
the problems of the Sahel. This expertise should be utilized in major programmes in 
the region. The flow of information about major environmental parameters, such as 
climate, agricultural productivity, commodity prices, and volume of development 
assistance, should be greatly enhanced. 

Support the preparation of policy reviews on the environmental factors affecting 
the Sahel. E a c h nation should prepare a national conservation strategy which would 

specify the linkages between environment and development, and recommend the 

necessary policy shifts. 

Enhance the capacity of national Institutions to manage their own development. 
Support should be provided for the training of government and NGO staff to enable 

them to better integrate the concept of sustainable development In overall planning 

as well as in project work. Field projects carried out by local NGOs should be given 

high priority in this effort. 

Support information campaigns. The public needs to be informed about the 

importance of environmental management and the interdependency between human 

activities and the environment. They also need to understand the ways that govern-

ment policies affect the livelihood of villages, and how villages can best guide their 

own destinies. Information should be aimed at all groups in the society and be 

accordingly designed 

Implement demonstration projects. For each of the main eco-cultural zones of the 

Sahel, demonstration projects should be designed and implemented to find and test 

improved methods for management of natural resources based on prevailing ecological 

and cultural systems. 

Mobilize resources to rehabilitate degraded arid lands. Attempts to rehabilitate 
and/or afforest degraded arid and semi-arid lands worldwide should be monitored, 

with special attention given to their potential applicability and transfer to the Sahel 

region. 
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Tropical Arid Lands 

Tropical arid lands are perhaps the most 

dramatically degraded biome, especially in 

the Sahel region of Africa. The Sahel is 

losing productivity because of overuse of 

rangelands; degradation of rain-fed cro-

plands; waterlogging and salinization of ir-

r i gated l a n d s ; ove r - exp lo i t a t ion of 

woodlands for fuel and declining availability 

or quality of groundwater or surface water 

supplies.Ironically, far denser human popu-

lations once lived in balance with the Sahe-

lian ecosystem, with flourishing agriculture 

and animal husbandry which produced sur-

pluses for export. The traditional forms of 

land and animal husbandry, based upon 

seasonal movements of livestock, are break-

ing down under pressure from population 

growth and competition for land from devel-

opment of rain-fed culture of cash crops. 

Small farmers have pushed into lands for-

merly used by the nomadic pastoralists, so 

they are now overused. In most of the Sahel 

(and indeed most of Africa), demand from 

expanding urban populations has forced 

governments to maintain artificially low 

prices on agricultural produce; the small 

farmer is encouraged to adopt "technological 

agriculture," but does not obtain the fair 

market price for h is products. Meanwhile, 

the pastoralists who have been pushed out 

to marginal areas are starving. A vicious 

cycle of increased penury and increased so-

cial and political instability in the rural areas 

of the Sahel has been established. Although 

the present trend indicates that the situ-

ation will deteriorate further, it is important 

to recognize that remedies are available. 

The trend can be reverted and the situation 

improved. A prerequisite for this is, how-

ever, that interventions are based on the 

inherent productive capacity of the natural 

system. 
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Chapter 6 

MANAGING THE GLOBAL COMMONS 

The oceans, the atmosphere, and Antarctica 

are governed by no one nation, yet the health 

of the entire world depends on the services 

they provide. International cooperation is 

required to ensure that they benefit all hu -

manity. 

Introduction 

Traditionally, a "commons" was a tract of 

land or water used jointly by a community. 

In a global sense the concept has been ap-

plied to natural resources that fall outside of 

strictly national jurisdiction. Most import-

ant are the atmosphere and the oceans and 

their component living and non-living re-

sources. The oceans contain minerals on 

the deep sea bed, fisheries, marine mam-

mals, and the like. Coastal waters and es-

tuaries are important extension of the ocean 

"commons" because the dynamic, fluid na -

ture of the sea and the free movement of 

many organisms between coastal waters 

and the open sea precludes the definition of 

sharp boundaries. Furthermore some coas-

tal activities have effects long distances from 

their origin. The atmosphere, too, is more 

than j u s t air. It protects u s from harmful 

effects of solar radiation, controls our cli -

mate, and is used as a vast highway by both 

people and wildlife. 

To many, Antarctica is also a global com-

mons even though for nearly 30 years the 

Antarctic continent has been governed by 

the terms of the Antarctic Treaty. Under the 

Treaty, seven states with territorial claims 

have agreed with non-claimant parties to set 

aside the disputed territorial status of Ant-

arctica in order to carry out agreed-upon 

activities in the area. But some govern-

ments reject the idea that what they regard 

as the common heritage of mankind should 

be managed by some countries to the exclu-

sion of others. 

Significantly, W C E D named its report Our 

Common Future, conveying the message that 

we live on a small planet with limited resour-

ces, and implying that we must all act re-

sponsibly with the resources to which we 

have access. In a sense, then, the whole 

planet and the processes that contribute to 

its habitabillty can be considered a 'com-

mon' property. It is therefore ironic that 

while W C E D convinces us on this point, the 

so-called 'Global Commons' - the oceans, 

the atmosphere, and Antarctica - are dealt 

with almost as if they were a simple adjunct 

to the other more important components 

and human derived processes of the planet 

(e.g., species, ecosystems, human popula-

tions in the first case and Industry, urban-

ization, food security in the second). In fact 

the oceans, Antarctica, and the atmosphere 

play a central role in the biological, chemical 

and physical cycles on which all life de-

pends. 

Until the 1960s it was a commonly held view 

that the atmosphere and the oceans were so 

voluminous they had the capacity to easily 

assimilate the amounts of pollution being 

injected into them by our urban and indus-

trial complexes. But research showed that 

man-made chemicals could be detected in 

the deep ocean; that residues of pesticides 

used in the northern hemisphere were found 

in tissues of organisms as far away as the 

southern tip of South America; and that 

acidic compounds injected into the atmos-

phere over one nation could precipitate out 

in rain over another nation, causing damage 

to lakes and forests. These findings led to 

considerable efforts to decrease the amounts 

of pollutants entering the atmosphere and 

the oceans, particularly in the industrialized 

countries of the north. 

The state of health or deterioration of the 

commons is a measure of humanity's use or 

mis-use of the world's resources. If the com-

mons are preserved in a healthy state it will 

be because the concern for their health has 

led to control measures to keep them In that 

state. If people can develop the technologi-

cal skills as well as political will needed to 
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safeguard the Global Commons, It will very 
likely be an extension of the same will and 
abilities needed to solve many of the other 
problems threatening the planet's future. 

The point of view that the whole of the 

biosphere is a 'Global Commons' is consist-

ent with the notion that the earth as a whole 

functions as a single living unit, even though 

it has only a thin veneer of living tissue. 

While the chemical and biological cycles that 

characterise the planet are known to fluctu-

ate naturally over time, and to an extent 

resist disturbance, caution is needed to pre-

vent major imbalances or even a collapse of 

the system. Human use of resources has 

dramatically altered some of these cycles, as 

was shown in Chapter 3. 

Conserving the Atmosphere 

The problems of photochemical smog and 

acid rain are now familiar to the public, and 

many governments have taken some steps 

to deal with these issues. But two other 

effects of human activities on the air could 

have even more profound effects - the deple-

tion of the ozone layer, and the increase in 

atmospheric carbon dioxide and other gases 

that is almost certain to cause a global in -

crease in temperature. 

Clean air is far more than esthetics: it af-

fects human health and enables the global 

climate to support life. The continuing buil-

dup of carbon dioxide, nitrous oxides and 

trace gases in the atmosphere - especially 

due to expanding use of fossil fuels and the 

destruction of the earth's forests- is causing 

the so-called "greenhouse effect," which is 

gradually warming the earth and melting the 

polar ice caps. This will both change pat-

terns of agricultural land use and flood the 

coastal zones which are so important for 

human life. Some experts say that within 

10 to 15 years, the earth will be warmer than 

it has been at any time in the past 120.000 

years. 

Recent observations have established that a 

significant depletion of the earth's ozone 

layers exists over Antarctica in spring time, 

sometimes extending as far north as Tierra 

del Fuego. It is generally agreed that this 

depletion of the ozone layer is due largely to 

pollution of the air by chlorofluorocarbons 

(CFCs) , a family of gases that was invented 

in 1930; unfortunately, almost all the C F C s 

that have been released since the 1930s are 

still in the atmosphere so we can expect to 

feel their effects for at least several more 

generations, even if we stopped using them 

now (the best effort to date has been to agree 

to a reduction in production of 50 per cent 

by 1999, which is far short of the need as 

governments are themselves recognizing). 

Damaging the ozone layer enables higher 

levels of ultraviolet radiation to reach the 

planet, thereby causing increased level of 

human cancer, eye problems, reduced pro-

ductivity of plants, and damage to animals 

in the marine food chain. Unlike drought or 

other local problems, the Impact of a weak-

ened ozone shield will affect virtually all of 

the world simultaneously. 

Clearly, major changes are affecting the at-

mosphere today. Whether these changes 

will bring minor discomfort or major tragedy 

depends on how governments respond. 

A global response is called for. The beha-

viour of the atmosphere is indifferent to 

political boundaries, and involves far more 

than j u s t climatologists or atmospheric 

chemists. To date, most action has focussed 

on international agreements, such as the 

1985 Vienna Convention for the Protection 

of the Ozone Layer and the 1987 agreement 

in Montreal calling for a 50 per cent cut in 

C F C production by mid-1999, and interna-

tional research to define the problems more 

carefully. UNEP, Unesco, and S C O P E have 

played important roles in these international 

efforts, along with many concerned govern-

ments and NGOs. especially in Europe and 

North America. In 1989, the UNEP Govern-

ing Council joined several other Interna-

tional bodies in calling for the conclusion of 

a new international Convention on Climate 

Change. 

The Open Ocean 

All life on our planet depends on the global 

circulation of water - the cycle that draws 

water from the ocean to become clouds and 

vapour In the atmosphere, which then falls 

as rain over land and returns via rivers 

eventually to the sea. The water cycles vital 

nutrients through ecosystems and thus 

supports a rich variety of terrestrial life. The 

sea's microscopic plants are thought to pro-

duce about one-fourth of the world's oxygen. 
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RECOMMENDED ACTION: THE ATMOSPHERE 

Support an international campaign to stop production of C F C s . Governments 
must take far stronger stands against the further production of C F C s , bringing 

production and use as near as possible to zero by 1999. A n immediate halt in 

production would be even better, but would still not fully reverse the damage which 

is already done by chemicals which c an affect the atmosphere for over 100 years after 

they have been produced. NGOs should take the lead in building public support for 

such action, and for the aid and transfer of technology that will allow developing 

countries to introduce safe substitutes which neither deplete the ozone layer nor 

contribute to the greenhouse effect. 

Reassess energy requirements for sustainable development. A s discussed in 
Chapter 3, continued burning of carbon-based fuels will continue to increase global 

carbon dioxide, leading to a warming of global climate by some l ' C - 3°C by 2030, 

alterations in rainfall patterns, the melting of mountain glaciers and inevitable rise 

in sea levels. Alternative sources of energy are required, along with greater efficiency 

in using energy. 

Make major new investments in basic environmental research. The first signs of 

a hole In the ozone layer over Antarctica were recorded during the International 

Geophysical Year in the mid 1950s but action is still impeded by insufficient scientific 

theory and data. Therefore, governments should recognize that basic environmental 

research is at least as important as the huge investments being made in nuclear 

physics, space travel, and biotechnology; greatly increased funding should be pro-

vided to programmes such as ICSU 's International Geosphere Biosphere Programme. 

Conserve forest cover. The world's forests are a vast carbon sink, absorbing carbon 

dioxide and producing oxygen. Continued destruction of the world's forests - in both 

tropical and temperate countries - is calculated to be the source of about 20 per cent 

of the CO2 entering the atmosphere. This trend in deforestation needs to be reversed, 

and major new efforts in reforestation should be supported. 

Design conservation steps which would enable ecosystems to adapt to changes. 
With the seemingly-inevitable changes in climate, many habitats will certainly change, 

with forests becoming savannas, tundras becoming boreal forests, and savannas 

becoming deserts. Protected areas should be established with a diversity of habitats, 

particularly in mountains where shifts in temperature can be compensated by shifts 

in elevation. 

The ocean also acts as a giant heat reservoir 

which stabilizes temperatures around the 

globe. In short, the ocean is a vast, complex 

system whose fairly delicate balance of vari-

ables enable it to maintain- the conditions 

necessary to support life. The W C E D warns 

that for the first time in history this balance 

is under threat from man's activities. These 

include over-exploitation of living resources, 

pollution from industrial and urban sour-

ces, and coastal development. 

One of the most comprehensive attempts to 

date to assess the general state of the 'health 

of the ocean' on a global scale to date has 

been carried out by the Group of Experts of 

the Scientific Aspects of Marine Pollution 

(GESAMP) which is jointly sponsored by 

seven United Nations organizations. Their 

conclusions were that "although effects of 

pollution have not so far been detected on a 

global scale (In the oceans), general trends 

of increasing contamination can be recog-

nized In some areas, and these trends are 

warning signals." 

These warning signals have led to a consid-

erable effort to better understand the impli-

cations of man 's impact on the marine 

environment and to take a number of actions 

to minimize the impacts. Among the most 

important h a s been the formulation and 
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adoption of a number of cooperative frame-

works and International laws concerning the 

assessment and control of marine pollution. 

A s a global framework the most important 

effort (as mentioned in Chapter 5) has been 

the United Nations Conference on the Law 

of the Sea which has led to a Convention that 

is now proceeding through the procedure of 

signature and ratification. The Law of the 

Sea establishes a 200 mile Exclusive Econ -

omic Zone (EEZ) which transfers 35 per cent 

of the ocean's surface to national jur isdic-

tion, thus providing the legal framework and 

Institutional setting for better management 

of resources by individual governments. By 

1987 about 159 nations had signed the Law 

of the Sea Convention and about 32 of them 

have ratified it. 

Thus concern and action for conservation of 

the marine realm seems to have kept pace 

with concern for other parts of the biosphere 

if marine pollution legislation is used as a 

measure. On the other hand, continued and 

vigorous vigilance and further action are 

required if living marine resources are to be 

enabled to make a sustainable contribution 

to human welfare. 

RECOMMENDED ACTION: THE OCEANS 

Build awareness among decision-makers of the threats of marine pollution. 
Many or the existing action plans and legal instruments are known and understood 

only at the national, or federal level. Many local governments are unaware of either 

the obligations or benefits of international or regional action plans or legal agreements. 

Efforts need to be made to make local and regional decision makers aware of such 

agreements and to promote their implimentation at the local and regional level. 

Improve the flow of information concerning existing ocean pollution and envi-
ronmental management programmes. Many states are becoming aware and con-

cerned with the problems of marine pollution but are at the same time are unaware 

of the infrastructure and other mechanisms already in existence that could be used 

in assisting them to solve these problems. A concerted effort needs to be undertaken 

by governmental and non-governmental bodies to provide information and assistance 

to states, particularly in developing countries of the tropical regions. 

Promote the implementation of existing ocean pollution control programmes. 
A n international effort at the governmental and non-governmental level needs to 

mounted to influence governments to sign and ratify the LOS , a number of globally 

important legal instruments dealing with marine pollution (eg. the London Dumping 

Convention and related agreements), and the adhere to the regional action plans, 

conventions and protocols relevant to their regions. The aims and provisions of these 

plans and conventions to reduce and manage man's influence on the ocean envi-

ronmment should be promoted by governmental, intergovernmental and non-govern-

mental organizations and groups. 

Develop and promote ocean management programmes for areas not covered by 
existing regimes. Some notable gaps still exist in the coverage of regional sea areas 

by regional action plans and legal instruments (notable are the North Pacific, Arctic, 

many coastal states of south east Asia). International organizations, governments 

and non-governmental organizations should promote the formulation and adoption 

of action plan frameworks and regional conventions for these regions. 
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The Contributions of Antarctica to 
Human Welfare 

Antarctica's public image is one of desola-

tion and vast frozen wildernesses inhospit-

able to humans. Yet this most remote of the 

continents is vital to sustaining human life, 

affecting global climate and deterrnining 

coastlines throughout the world. 

Some 90 per cent of the world's fresh water 

is locked up in the Antarctic icecap. If this, 

representing some 30 million k m 3 of water, 

were to melt. It is estimated that the world's 

oceans would rise by 50-60 metres. The 

widely-predicted global warming will melt at 

least part of this ice cap, leading to serious 

impacts on coastlines everywhere. 

The continent's permanent ice cover reflects 

back into space about 80 per cent of the 

incoming short-wave radiation and much of 

the incoming longer-wave radiation. Clouds 

reflect back more radiation, and additional 

quantities are absorbed by atmospheric 

gases. Only in the summer months from 

November to January does the ice surface 

receive more heat than it loses to space. 

Thus Antarctica acts as the major global 

region of heat deficit, playing an important 

role in global weather patterns and climate. 

The upwelling of cold bottom water from 

Antarctica along the west coast of southern 

Africa as the Benguela Current, and the 

resulting existence of the Namib Desert 

there, is j u s t one example of this influence. 

Despite its harsh climatic conditions, organ-

isms from the most primitive forms of life to 

higher vertebrates grow and survive there, 

mainly in the coastal regions and the South-

ern Ocean. All have adapted to the short 

marginally favourable summer conditions 

on which population recruitment ultimately 

depends. Disturbances to biological popu-

lations during this period have serious con-

sequences on the ability of these to survive 

to the next season. Repeated perturbations, 

even those recurring over a few seasons only, 

can easily lead to the disappearance of such 

populations. Thus , in biological terms, Ant-

arctica's environment is among the most 

fragile on earth. 

The Antarctic situation is unique in that an 

international treaty, namely the Antarctic 

Treaty, currently permits access to an entire 

continent for "peaceful purposes only." It 

supports the freedom of scientific investiga-

tion, promotes international cooperation in 

scientific investigations, prohibits nuclear 

explosions and the disposal there of radioac-

tive waste material, and provides for inspec-

tions of the activities of one or more parties 

to the Treaty by another party. In essence, 

the Antarctic Treaty imposes unprecedented 

constraints on all human activities, and ac-

tively promotes science in the region. The 

Antarctic Treaty process In 1964 had the 

foresight to declare the whole of Antarctica 

a "special conservation area" and to design 

special measures to preserve this unique 

status. There is no reason why today it 

cannot preserve its position in the forefront 

of devising and applying improved concepts 

in conservation, in order to guarantee the 

long-term value of Antarctica for scientific 

and other purposes. 

As new activities have developed in Antarc-

tica, the Antarctic Treaty System has re-

sponded in a timely and flexible manner with 

additional policies and legal mechanisms 

that avoid potential damage to conservation 

objectives in Antarctica. But divergent 

views on rights of claimant and non-claim-

ant states in Antarctica tend to deter new 

initiatives other than those most necessary 

and pressing. Moreover, the discrete nature 

of the different institutions and legal auth-

orities that have grown up on an ad hoc basis 

to govern activities in Antarctica and the 

Southern Ocean would benefit from coordi-

nation. 

A major area of concern has been the exploi-

tation of minerals in Antarctica, because of 

possible impacts that could be felt world-

wide. Although a Convention regulating Ant-

a r c t i c m i n e r a l a c t i v i t i e s h a s not be 

concluded, the controversy has not ended, 

and two Governments with major interests 

in the region have announced that they will 

not ratify it. 

A n alternative proposition is a new Antarctic 

Conservation Convention, establishing the 

whole continent as a "world park". This and 

other options will need further debate, both 

in the context of an Antarctic Conservation 

Strategy being completed by IUCN and in a 

possible conference to review the Antarctic 

Treaty, which could be called at any time 

after 1991. 
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RECOMMENDED ACTION: ANTARCTICA 

Greatly increase the flow of Information on Antarctica. A s a more complete record 

of national practice develops, it will facilitate effective enforcement of existing conser-

vation measures and help identify additional measures that might be enacted. Three 

primary sources of information can be used to identify potentially adverse impacts of 

Antarctic activities: the annual exchange of information under the Antarctic Treaty 

and the annual national reports to SCAR; inspection reports produced by official 

observers under the Antarctic Treaty; and environmental impact assessments pre-

pared by governments on proposed activities in Antarctic and follow-up monitoring. 

Studies should be undertaken of ways to expand and standardize the categories of 

information contained in the annual exchanges on scientific and logistics pro-

grammes, and to promote a comparable level of detail for the information provided. 

Formal reporting should be required by states party to the Antarctic Treaty System 

(ATS) regimes on their efforts to implement and ensure compliance with measures 

adopted under such regimes. 

Open up the antarctic treaty to a wider range of interests. More extensive working 
relationships should be established between the Treaty Parties and appropriate 
international organizations should be examined. Inviting these organizations to 
participate as observers in consultative meetings could promote a wider exchange of 
information and expertise about Antarctic environmental matters discussed at these 
meetings. 

Strengthen compliance with the Antarctic Treaty and the Convention on Con-
servation of Antarctic Marine Living Resources (CCAMLR). Methods for increasing 

the frequency and extending the coverage of inspections should be developed, whether 

under the Antarctic Treaty, under CCAMLR, or under the minerals regime (assuming 

that this measure enters into force). The following should be assessed: the varied 

procedures employed by Antarctic Treaty Consultative Parties to implement and 

enforce conservation measures in Antarctica and the extent to which they are legally 

binding; efforts by the non-consultative Parties to implement and enforce Antarctic 

Treaty measures; and how to extend the application of these measures to all states, 

organizations and individuals active in Antarctica, including non-governmental ex-

peditions. 

Complete an overall conservation strategy for Antarctica. Such a conservation 

strategy would identify the most sensitive areas, devise techniques for preparing 

effective Environmental Impact Assessments for all activities, develop protocols for 

regular, long-term monitoring and review of all activities, recommend ways to respond 

to emergencies that cduld affect Antarctic conservation significantly, outline objectives 

for ecologically sound Antarctic tourism, and explore the possibilities for effective 

protected area concepts including that of an Antarctic World Park under a new 

Convention. 
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Chapter 7 

T H E ECONOMICS OF SUSTAINABILITY 

New methods and approaches in economics 

must be utilized to assign appropriate values 

to nature's goods and services, supporting 

forms of development which lead to sustain-

able societies. 

Introduction 

Biological resources provide the basis for life 

on earth, including that of humans. The 

fundamental social, ethical, cultural, and 

economic values of these resources have 

been recognized in religion, art and lit-

erature from the earliest days of recorded 

history. Given these multiple values, it is 

not surprising that most cultures (and gov-

ernments) have embraced the principles of 

conservation. The great interest that child-

ren have in nature, the numerous wildlife 

clubs, the generous donations made to non-

governmental conservation organizations, 

the political support for "Green Parties," the 

popularity of zoos and wildlife films, and 

many other intangible indicators are strong 

evidence that the general public does not 

think of biological resources merely in terms 

of a cash value. 

But in order to compete for the attention of 

government dec is ion-makers in today's 

world, policies regarding conservation first 

need to demonstrate in economic terms the 

value of biological resources to the country's 

social and economic development. Some 

have argued that biological resources are in 

one sense beyond value because they pro-

vide the biotic raw materials that underpin 

every major type of economic endeavour at 

its most fundamental level. But ample econ-

omic justification can be marshalled by 

those seeking to exploit biological resources, 

so the same kinds of reasoning need to be 

used to support alternative uses of the re-

sources. 

However, some serious problems in econ-

omic analysis remain: the standard models 

do not give sufficient weight to long-term 

benefits: approaches to assessing the econ-

omic values of natural processes such as 

watershed protection or amelioration of cli -

mate remain rudimentary at best; and the 

aesthetic, ethical, cultural, and scientific 

considerations that must be part of the 

economic equation are usually ignored. 

As a result, instead of conserving the rich 

resources of forest, wetland, and sea, cur-

rent processes of development are depleting 

many biological resources at such a rate that 

they are rendered essentially non-renew-

able. The fundamental constraint is that 

some people earn immediate benefits from 

exploiting biological resources without 

paying the full social and economic costs of 

resource depletion; instead, these costs (to 

be paid either now or in the future) are 

transferred to society as a whole. 

Experience has shown that too little biologi-

cal diversity will be conserved by market 

forces alone because of a number of market 

defects: first, biological resources are often 

not given appropriate prices in the market-

place; second, because the social benefits of 

conserving biological resources are often in -

tangible, widely spread, and not fully re-

flected in market prices, the benefits of 

protecting natural areas are in practice sel-

dom fully represented in cost-benefit ana-

lysis; third, the species, ecosystems and 

ecosystem services that are most over-ex-

ploited tend to be the ones with the weakest 

ownership; fourth, the discount rates ap-

plied by current economic planning tend to 

encourage depletion of biological resources 

rather than conservation; and fifth, conven-

tional measures of national income do not 

recognize the drawing down of the stock of 

natural capital, and instead consider the 

depletion of resources, that is, the loss of 

wealth, as net income. 

Government intervention is required to cor-

rect these market defects, and meet the 

conservation needs of society. To the extent 

that resource exploitation is governed by the 
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perceived self-interest of various individuals 

or groups, behavior affecting maintenance of 

biological diversity can best be changed by 

providing new approaches to conservation 

which alter people's perceptions of what be-

havior is in their self-interest. 

Assessing the Value of Nature's 
Goods and Services 

In order for governments to assess the 

priority they will give to investments in con-

servation of biological resources, they need 

to have a firm indication of what contribu-

tion these resources make to their national 

economy. Economists have devised a var-

iety of methods for assigning values to natu-

ral biological resources. This multiplicity of 

approaches to assessing values is to be ex-

pected, because the benefits derived from a 

biological resource may be measured for one 

purpose by methods that may not be appro-

priate for other objectives, and the ways to 

measure one resource may not be the same 

for others. The value of a forest in terms of 

logs, for example, would be measured in 

quite a different way from the value of the 

forest for recreation or for watershed protec-

tion. 

Three main approaches have been used for 

determining the value of biological resour-

ces: 

• assessing the value of nature's products 

- such as firewood, fodder, and game 

meat - that are consumed directly, with-

out passing through a market "consump-

tive use value" 

• assessing the value of products which are 

commercially harvested, such as game 

meat sold in a market, timber, fish, ivory, 

and medicinal plants "productive use 

value" 

• and assessing indirect values of ecosys-

tem functions, such as watershed protec-

t ion , pho tosynthes i s , regu lat ion of 

climate, and production of soil "non-con-

sumptive use value", along with the in-

tangible values of keeping options open 

for the future and simply knowing that 

certain species exist "option value" and 

"existence value", respectively". 

Some biological resources c an be easily 

transformed into revenue through harvest-

ing, while others provide flows of services 

which do not carry a n obvious price-tag. 

Therefore, in order for governments to base 

decisions on allocating scarce resources on 

the basis of the best available information, a 

number of different methods are required to 

quantify the magnitude and value of the 

positive and negative impacts. Govern-

ments should be seeking means of determin-

ing total valuation, which require using a 

wide range of assessment methods. 

Assessing benefits and costs of protecting 

biological resources provides a basis for 

determining the total value of any protected 

area or other system of biological resources. 

Since the value of conserving biological re-

sources can be considerable, conservation 

should be seen as a form of economic devel-

opment. And since biological resources 

have economic values, investments in con-

servation should be judged in economic 

terms, requiring reliable and credible means 

of measuring the benefits of conservation. 

The fact remains that the major decisions 

which are affecting the status and trends of 

biological resources are based on economic 

factors, including the establishment of their 

value. Even partial valuation in monetary 

terms of the benefits of conserving biological 

resources can provide at least a lower limit 

to the full range of benefits and demonstrate 

to governments that conservation can yield 

a profit in terms which are meaningful to 

national accounts. Effective management of 

biological resources cannot avoid address-

ing issues of economic value, even realizing 

the ethical limitations of these issues. 

The mainstream economic approach today 

is to compile a utilitarian calculation ex-

pressed in money values and including (in 

raw or modified form) the commercial values 

that are expressed in markets. However, it 

expands the account to Include consider-

ations that enter human preference struc-

tures but are not exchanged in organized 

markets. This extension and completion of 

a utilitarian account, where conservation of 

biological resources is at issue, is useful 

because it demonstrates that commercial 

interests do not always prevail over econ-

omic arguments. 

New approaches to economic assessment 

would ensure that economic values incor-

porate both monetary and non-monetary 

expressions of preference, and not be limited 
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to simply attempting to put a pricetag on 

nature. Assigning these qualitative and 

quantitative values would lead to more effec-

tive government action, often through the 

use of economic incentives for conserving 

biological resources. 

Using Economic Incentives 

W C E D highlights the importance of estab-

lishing a healthy and productive l ink be-

tween economic growth and environment. It 

points out that the sustainability of ecosys-

tems on which the global economy depends 

must be guaranteed, and the economic part-

ners must be satisfied that the basis of 

exchange is equitable. But for many develo-

ping countries, neither condition is being 

met. Both W C E D and UNEP's Environmen-

tal Perspective point out that growth is being 

stifled by depressed commodity prices, pro-

tectionism, austerity measures, and intoler-

able debt burdens. 

Insufficient investments in environmental 

protection and improvement have been dem-

onstrated repeatedly to have severe costs, in 

both ecological damage and economic terms. 

Debtors required to use trade surpluses to 

serv ice debts often destroy excess ive 

amounts of potentially renewable natural 

resources in the process. The results of 

s u c h over -exp lo i tat ion are often i r re -

versable. 

To the extent that resource exploitation is 

governed by the perceived self-interest of 

various individuals or groups, behavior af-

fecting maintenance of biological diversity 

can best be changed by providing new ap-

p r o a c h e s to conse rva t i on w h i c h alter 

people's perceptions of what behavior is in 

their self-interest. Since self-interest today 

is defined primarily in economic terms, con-

servation needs to be promoted through the 

means of economic incentives. 

Incentives are used to divert land, capital, 

and labor towards conserving biological re-

sources, and to promote broader participa-

t ion in work w h i c h wi l l benefit these 

resources. They can smooth the uneven 

distribution of the costs and benefits of con-

serving biological resources, mitigate antici-

pated negative impacts on local people by 

regulations controlling exploitation, com-

pensate people for any extraordinary losses 

suffered through such controls, and reward 

the local people who assume externalities 

through which the larger public benefits. 

Incentives are clearly worthwhile when they 

stimulate activities which conserve biologi-

cal resources, at a lower economic cost than 

that of the economic benefits received. 

Appropriate measures may include assig-

ning at least some management responsi-

bility to local institutions, strengthening 

community-based resource management 

systems, designing pricing policies and tax 

benefits which will promote conservation of 

biological resources, and introducing a var-

iety of property rights and land tenure ar-

rangements. These measures may serve to 

rekindle traditional ways of managing biol-

ogical resources which have been weakened 

in recent years. 

To function effectively, incentives require 

some degree of regulation, enforcement, and 

monitoring. They must be used with consid-

erable sensitivity if they are to attain their 

objectives, and must be able to adapt to 

changing conditions. 

International Economic Relations 

Some of the international solutions to econ-

omic problems that have been suggested 

may well prove to be counter-productive. 

For example, W C E D points out that in order 

to bring about socially and environmentally 

sustainable development, it is indispensable 

for industrial countries to resume interna-

tionally expansionary policies of growth, 

trade, and investment. Th i s will surely re-

sult in the industrialised countries growing 

at an even faster rate than the developing 

countries, with the logically inevitable result 

that the gulf between rich and poor will 

widen even further. The path toward econ-

omic sustainabilty is not an easy one to map. 

Actions to establish a more equitable system 

of international economic relations, and 

adapt economic principles to serve the needs 

of sustainable development, will require a 

series of fundamental changes. A general 

framework was prepared at the Ottawa Con-

ference, which called for: 

• imaginative action to develop a frame-

work that accounts for all costs and their 

social and regional distribution, using 

appropriate indicators of environmental 

values 
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• assessing the existing natural resource 

base and patterns of utilisation, and es-

timating the economic and social conse-

quences of renewable and non-renewable 

resource depletion and natural resource 

potential 

• eliminating policies (such as subsidies) 

that are unsound in narrow economic as 

well as environmental terms 

• designing economic incentives (such as 

taxes and land tenure) to support biologi-

cal diversity and promote forms of devel-

opment which are sustainable 

• developing and disseminating new inter-

disciplinary concepts i n economic and 

social theory as they apply to sustainable 

development 

RECOMMENDED ACTION: 
THE ECONOMICS OF SUSTAINABLE DEVELOPMENT 

Develop tools for assigning values to environmental goods and services. A basic 
step required for developing economic indicators of sustainability is the proper 
valuation of nature's goods and services, including the economic consequences of 
natural resource degradation. Values need to be assigned to nature as the resource 
base for production. NGOs, development agencies, and governments should collabor-
ate i n designing effective economic tools for determining the value of environmental 
goods - such as wildlife, whether in the cash economy or the shadow market - and 
services - such as watersheds and the ecosystems which support and provide these. 

Incorporate true environmental values into project appraisals. Al l institutions 
involved in sustainable development should ensure that the tools for determining 

economic values are fully and effectively employed in determining whether a project 

should be Implemented. The importance of avoiding decisions that are irreversible 

with regard to the loss of environmental functions should be emphasized. The criteria 

for investment appraisal should be modified to ensure the sustainable use of resources 

and the environment. 

Avoid external izat ion of costs in development projects. The "polluter pays 

principle" says that the cost of protecting the environment against pollution must be 

borne by the Industry that is the potential source of such pollution, which must install 

and maintain proper pollution control equipment (or, preferably, adopt "clean" 

technology). Likewise, a "developer pays principle" requiring a developer to take 

measures to prevent erosion, replant forests, restore mine pits or spoil heaps, and 

otherwise maintain the potential productivity of the environment, should be formu-

lated and applied. 

Take proper account of environmental values in national income accounts. Even 
i n purely economic terms, taking into account natural resource depletion could lead 

to dramatic changes in economic indicators. Such accounts should include measures 

of household economic behaviour and other uses of natural resources that may be 

outside the cash economy (non-market activities). 

Review the impact of international debt on natural resource utilisation. Major 
lending nations should collaborate with less developed nations, multilateral institu-

tions, and lending banks to review the Impact of third world debt upon the form and 

rate of natural resource use in the developing countries. Specific measures required 

to reduce negative impacts should be negotiated with all parties concerned. Non-gov-

ernmental organisations should encourage all parties to effect such reviews and 

identify and collaborate with those institutions with particular concern for such 

issues. 
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• developing new approaches to conven-

tional economic theory and practice, 

such as ecological economies. 

At the local level, development practitioners 

require practical guidance on what econ-

omic tools are available and how they can be 

used most effectively in designing and imple-

menting projects which contribute to sus -

tainable development. How can projects be 

designed so that indiv idua ls or family 

groups acting to advance personal or house-

hold gain will at the same time advance the 

goals of the project? How can economically 

viable alternatives to destructive behaviour 

be made available? What sorts of policies 

can couple personal gain with behaviour 

which also leads to habitat preservation (or 

at least with behaviour that does not lead to 

habitat destruction)? 

Special emphasis is required at the house-

hold level, where many activities are outside 

the market system and therefore cannot be 

readily influenced by conventional pricing 

po l i cy . C r e a t i v e po l i cy i n t e r v e n t i o n 

measures are required, based on greater 

understanding of the division of labour be-

tween male and female and the various roles 

of women in economic production, resource 

utilization, and resource conservation. 
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Chapter 8 

T R A D E A N D A I D : T H E E N V I R O N M E N T A L D I M E N S I O N S 

Trade and aid are major factors in interna-

tional economic relations, and have major 

Impacts on the environment. Basic changes 

are needed to ensure that these activities 

contribute to susta inab le development. 

While the rules governing trade (written and 

unwritten) are difficult to change, aid is far 

more susceptible to beneficial influence, es-

pecially since the objectives of aid are gener-

ally part of public policy. The climate for a 

major rethinking of aid has probably never 

been better. 

Introduction 

Trade and aid are the two dominant forces 

in international economics. They also have 

fundamental environmental dimensions, 

helping determine the way that nations 

utilize their natural resources. However, all 

too often trade and aid policies have contra-

dictory effects, and the environment is 

usually the victim of such inconsistency. 

Aid is essential in many parts of the world 

in assisting Governments, and local com-

munities, to lay foundations for sustainable 

development because they do not have the 

resources to do this on their own. Trade 

practices need to be viewed against the over-

whelming requirement of sustainable devel-

opment, and adjusted where they clearly 

conflict with it. 

Botswana exports more than half its beef 

output overseas. Two-thirds of it goes to the 

E E C , which has a high demand for lean 

(grass-fed) beef. So E E C development aid 

programmes heavily subsidize the beef-ex-

port business in Botswana, where cattle are 

rapidly replacing wildlife. Wildebeest have 

dwindled in numbers through loss of habitat 

until they now total only 10 per cent of their 

once vast number. A similar process of wil-

dlife depletion, with the consequent degra-

dation of rangelands by overgrazing of 

domestic cattle, can be seen in several other 

African countries where the spread of ranch-

ing is subsidized by foreign aid. It is accen-

tuated by the demand that such beef comes 

from areas free of cattle diseases such as 

foot-and-mouth: buffalo and other wild un -

gulates of considerable value locally for their 

meat are eliminated as potential vectors of 

such disease. Investments by conservation 

NGOs are welcomed by Botswana and simi-

lar countries, but they are doomed to be 

overwhelmed by the more powerful trade 

imperatives. 

Despite the cyclical drought, the Sahel con-

tinues to grow more agricultural produce 

each year. But most of the produce is com-

modities for export, not food for local con-

sumption. The cash-crop trade is supported 

by virtually all Sahelian governments on the 

grounds that it earns foreign exchange to 

buy manufactured goods from the industrial 

countries, attracts support from develop-

ment aid programmes, and brings commer-

cial investment from Europe. In 1984, the 

Sahel harvested almost seven times as much 

cotton as in 1961, and it imported almost 

nine times as much cereal grain. The expan-

sion of cotton and peanut production has 

driven many subsistence farmers onto mar-

ginal lands too dry for farming, transforming 

semi-arid land into desert, with disastrous 

results for both humans and other species. 

All this is not to say that exports of com-

modities from the developing world to indus-

trial countries should be discouraged. In 

fact, developing countries have too often 

penalized commodity exports through over-

valued exchange rates, port taxes, and levies 

imposed by crop marketing boards, severely 

restricting returns to farmers as well as 

production urgently required to earn foreign 

exchange. 

The main problem with export crops is that 

they are no longer supporting the local 

human ecosystem, but rather feed the de-

mands of distant markets (and often import 

energy in the form of fertilizers and agricul-

tural chemicals). Because they are not re-
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sponding to local conditions of supply and 

demand, there is no real limit to the impact 

that such crops can have on the delicately-

balanced agricultural systems which have 

developed over long periods of time. 

O n the other hand, nothing about export-

able crops makes them inherently more da-

maging t h a n subs i s tence crops; many 

plantation tree crops, when grown with 

grasses underneath, afford better protection 

against soil erosion than row and root crops 

such as cassava, maize, and millet. But 

export crops are part of the international 

economic system rather than the national or 

local economic system, so costs and benefits 

are shared in ways that are quite different 

from subsistence crops. Provided that ap-

propriate means are implemented for ensur-

ing that the traditional staple crops are also 

produced, and that the export earnings are 

allocated equitably among the rural people, 

export crops can be important factors in the 

overall development of many countries. 

A major economic problem is that such 

crops are usual ly exported as raw materials, 

with the value added overseas rather than 

in the country of origin. 

It is a tenet of economics that resources are 

used to build the capital necessary to invest 

in modernising the economy, an approach 

all the more justifiable in developing coun-

tries with young economies. Yet protection-

i sm in the richer countries sharply reduces 

the ability of developing countries to gener-

ate adequate income from the use of the 

natural resources, causing needless deple-

tion of the environment and a reduction of 

the capacity of the environment to fuel fu-

ture development. Add to this the unpre-

dictable nature of trade regulations, where 

new restrictions can often undermine in -

vestments which were sensible in the con-

text they were made, and it becomes clear 

that developing countries navigate a trea-

cherous course. 

A general solution would be for each nation 

to have a "Foreign Policy on the Environ-

ment", which would be published and widely 

disseminated. The Policy would state na -

tional objectives in both trade and aid, ident-

ify concerns in such fields as transboundary 

air and water pollution, seek ways to ensure 

that these are congruent with other national 

objectives, review the impact of both trade 

and aid on the environment both at home 

and abroad and from exports and imports, 

and review participation in international 

treaties and programmes affecting the envi-

ronment. They should also identify trade-

related factors, such as tariff barriers, which 

affect the environment at home while re-

maining largely beyond their capacity to in -

fluence. 

NGOs should encourage governments to ef-

fect such reviews as a matter of urgent con-

servation and development priority. 

The Impact of Trade on 
Sustainable Development 

All civilizations have been founded on trade. 

In today's world, no nation c an maintain or 

improve its standard of living unless it is 

able to call on raw materials and manufac-

tured goods from distant lands. Chapter 3 

suggested that this international trade has 

enabled the entire world to draw on local 

ecosystems, feeding the growing population 

of the world at the expense of over-exploiting 

local resources. 

W C E D discussed the impact of trade on 

global economies in some detail, pointing 

out that much of this trade has been based 

on deficit spending, yet calling for the indus-

trial countries to resume internationally ex-

pansionary policies of growth, trade, and 

investment. Unless such policies are effec-

tively cross-sectoral, and give full consider-

a t i on to l oca l i m p a c t s on renewab le 

resources, they are likely to contribute to 

continued resource depletion rather than to 

forms of development which are sustainable. 

The many and varied ways that interna-

tional trade influences the objectives of sus -

tainable development are evident. Trade 

Influences the desired economic and ecologi-

cal interdependence, both nationally and 

internationally, and has created vast in -

equalities in levels of development and econ-

omic strengths among and within nations. 

It is through exchange of goods that resource 

scarcities, environmental stresses and pol-

lution costs are transferred from one city, 

region and country to another. Equally, 

trade influences development possibilities 

and thereby absence of presence of poverty-

related environmental damage. Therefore, 

IUCN shares W C E D ' s concern at the lack of 
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attention given to the environmental impli-

cation of international trade. 

The Trade in Tropical Timber 

Many tropical countries with large forest 

resources have provoked wasteful export-

oriented "timber booms" by assigning har-

vest ing r ights to concess i onna i r e s for 

royalty, rent, and tax payments that are only 

a small fraction of the net commercial value 

of the log harvest. They have compounded 

the damage caused by these incentives by 

offering only short-term leases, requiring 

concessionnaires to begin harvesting at 

once, and adopting royalty systems that en-

courage loggers to harvest only the best trees 

while doing enormous damage to the forest 

land. In response, logging entrepreneurs in 

several countries have leased virtually the 

entire productive forest area within a few 

years and have over-exploited the resource 

with little concern for future productivity 

(while unwittingly opening it for clearing by 

s lash-and-burn cultivators). 

The result has been wasteful exploitation of 

the tropical forests, the sacrifice of most of 

their timber and non-timber values, enor-

mous losses of potential revenue to the gov-

ernment, and destruction of rich biological 

resources. Reforming forest revenue sys -

tems and consession terms could raise bil-

l ions of dollars of additional revenues, 

promote more efficient, forest resource use, 

and curtail deforestation. 

Deforestation is also driven by the promo-

tion of tropical timber imports into certain 

developed countries, through low tariffs and 

favourable trade incentives, combined with 

weak domestic forest policies in the tropical 

countries and high costs and disincentives 

to harvesting in the industrial countries. 

The industrial countries typically import un -

processed logs from tropical countries either 

duty-free or at minimal tariff rates, while 

imposing much higher tariffs and import 

restriction on processed wood products. 

This encourages developed-country Indus-

tries to use logs from tropical forest rather 

than their own, a pattern that is reinforced 

by domestic restriction on the amounts that 

can be cut in domestic forests. The situation 

may be relieved somewhat by the estab-

lishment in 1986 of the International Tropi-

ca l Timber Organization, based in Yokoha-

ma, Japan , which seeks to rationalize trade 

flows. 

It is widely recognized that while it is import-

ant to monitor the international trade in 

tropical timber, current practices are inade-

quate. In particular, there is urgent need for 

more accurate information on trade in 

timber species. The International Tropical 

T imber Agreement a ims , among other 

things, to improve monitoring of the tropical 

timber trade, both promoting the collection 

and dissemination of data, and improving 

international standards and compatability. 

It is also the first commodity agreement that 

incorporates a specific conservation compo-

nent. 

W C E D suggested that if current trading 

practices continue, the sustainable develop-

ment potential of natural resources in many 

areas, particularly in developing countries, 

will be greatly reduced. Unstable revenues 

from commodity exports and declining 

terms of trade have contributed to this situ-

ation. Moreover, the prices of commodity 

exports do not reflect the environmental 

costs of sustainable management and use of 

these resources. In a sense, the developing 

countries subsidize importers of their pro-

ducts, incurring important short-term and 

especially longer-term costs to themselves 

and their environments, and thereby com-

promise their development prospects. 

The Trade in Wildlife 

The trade in wild species and their products 

has become an immense, multi-million dol-

lar enterprise, encompassing may diverse 

products ranging from rhino horn to coral, 

and from exotic butterflies to tropical hard-

woods. In a number of threatened species, 

this has reached such a level that Interna-

tional cooperation is essential for their pro-

tection against over-exploitation through 

international trade. However, there are con-

flicting interests between the need and 

desire to protect species from actual or 

potential threats to their survival through 

trade, and the equally insistent pressure to 

exploit wildlife for economic gain. As human 

populations increase and environmental de-

gradation intensifies, this conflict is also 

likely also to intensify. 
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RECOMMENDED ACTION: INTERNATIONAL TRADE 

Assign institutional responsibility for co-ordinating trade and environment 
policies. E a c h nation should designate a lead agency or authority with a broad 

mandate to assess and to take into account the effects of international trade on 

economic growth in developing countries and on sustaining the environmental and 

resource base of that growth and with clear responsibility to integrate environment 

and resource sustainability in the agendas of GATT. UNCTAD, O E C D , CMEA and 

other relevant international and regional organizations. Th i s agency should also be 

required to effect meaningful coordination with finance, economic, development, 

environment, transport, agriculture, and other relevant ministries, and vice versa. 

Promote sustainable development as an objective in multilateral trade negotia-
tions. To this end, the terms of reference for such negotiations should address -the 

impact of trade policies on resource-use and environmental conditions, as well a s how 

the international trade regime can help promote production processes and products 

that are rational and efficient in terms of energy and resource use, and generate 

minimal environmental externalities. 

Give priority to agreements dealing with those commodities whose production 
involves high environmental impact, or whose production is close to limits of 
sustainability. UNCTAE), GATT, and the governments involved should ensure that 

such agreements contain explicit treatment of the management of the resources and 

ecosystems in question. Funding arrangements should be extended to cover these 

objectives, and in particular the Common Fund should be used for promoting resource 

regeneration and conservation. Negotiation of generally accepted codes of practice, 

or codes of behaviour, for international commerce is another mechanism that should 

be promoted, especially by the developing countries. Such codes should specifically 

underline the need for due attention to be paid to the impacts, direct and indirect, of 

trade on the environment. While such codes of behaviour, tend to lack real authority, 

they do at least represent a benchmark against which performance can be evaluated. 

Apply the "Polluter Pays Principle" and "Developer Pays Principle". Developing 
countries should undertake a review of the "Polluter Pays Principle", and of its possible 

variants in the development area which they could apply jointly and for their mutual 

benefit in international trade. A comprehensive international agreement should be 

negotiated on the subject, spelling out responsibilities of exporting and importing 

countries, and providing for the involvement of various competent regional organiza-

tions as well as those within and outside the UN system. It should be wholly 

unacceptable for the industries of the developed world to "dump" dirty, destructive 

and outmoded technology in the developing countries, or to cut costs in ways that 

transfer the ultimate financial burden to the people of these countries. 

Require environmental impact assessments for products traded on the interna-
tional market. Stricter measures should be adopted to regulate the export of banned 

or severely restricted chemicals, i n particular to developing countries, including the 

prior notification to governments of the intent to export, prior assessment of health 

and environmental impacts and methods for safe use in the importing country, and 

provision of all available, non-proprietary information to the importing country, 

concerning the health, environmental and other effects arising from the use of the 

chemicals. No new chemicals should be placed on the market until their impact on 

the environment has been appropriately tested and assessed In accordance with 

internationally agreed guidelines, laboratory practices and assessment procedures. 

Support institutions controlling trade in renewable resources. Both C I T E S and 
ITTO are suffering from insufficient resources: governments should ensure that their 

contributions are sent in time, and make voluntary contributions for relevant projects. 

ITTO's conservation objective should be to promote sustainable natural forest man-

agement through such measures as adopting a n appropriate code of conduct, defining 

ecologically sustainable management, creating a fund to protect forest areas of high 

biological importance, including data in the Annual Report on rates of loss and areas 

protected, and promoting a "real price" for tropical timber which includes costs of 

reforestation and conservation. 
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In an attempt to control this trade, the Con-

vention on International Trade in Endan -

gered Species of Wild F a u n a and Flora 

(CITES) come into force in 1975. This con-

vention requires contracting parties to allow 

import and export only of listed species and 

their products when this is covered by ap-

propriate documentation, and places an ad-

ditional obligation on parties to report such 

trade to the C I T E S Secretariat. This allows 

the trade to be monitored as well as control-

led, and this information is managed by the 

World Conservation Monitoring Centre. The 

C I T E S data managed by WCMC are com-

plimented by information from a range of 

other sources including the TRAFF IC net-

work and national trade monitoring offices. 

In recent years the first-stage processing of 

raw material has been taking place within 

the developing countries, often involving 

subsidized energy inputs, substantial pollu-

tion costs, and other concessions. But de-

veloping countries often find that they do not 

gain much from this capital- and energy-in-

tensive first-stage processing, as the price 

spread shifts in favour of final products 

which continue to be processed mainly in 

the developed countries. The tariff policies 

of the developed market economies tend to 

reinforce this tendency. 

Sustainable development will require a vi -

gorous effort to negotiate and implement 

international commodity agreements which 

would stabilize and maximize the earnings 

of developing countries from exports of pri-

mary products, thereby enabling them to 

evolve a more balanced development base 

and to manage their natural resources on a 

sustainable basis. 

Many countries have not adopted polices to 

internalise the costs of environmental dam-

age, so these costs are borne within the 

country even for the products that they ex-

port. The possibility of reflecting these costs 

In the price of the great majority of com-

modity exports, which still account for a 

large part of the export earnings of develo-

ping countries, depends on their ability to 

jointly implement the "Polluter Pays Prin-

ciple". S ince developing countries are 

mainly "price takers" rather than "price ma -

kers", scope for such actions are limited. 

Given the realities of the marketplace, the 

responsibility to Initiate changes in this situ-

ation will necessarily have to come from the 

developing countries themselves through 

national action and effective co-ordination of 

their policies at the regional and interna-

tional level. 

Development Assistance and 
Sustainable Development 

External capital, including development as-

sistance funds, allows a country to invest 

more than it could if it had to rely on its own 

savings. It is often utilized to cushion inter-

nal and external shocks ranging from har-

vest failures to major changes in commodity 

prices. It helps to strike an appropriate 

balance between reducing budget deficits 

and financing them, consequently diminish-

ing certain political and social costs (at least 

in the short run). External capital also 

sponsors building infrastructure, develo-

ping institutions and transferring technology. 

Whether used for capital formation or for 

structural adjustment of the developing 

country economies, development assistance 

programmes influence the quality of the 

natura l and h u m a n resource base and 

therefore affect whether development is sus -

tainable. It is becoming increasingly clear 

that m a n y of these development pro-

grammes cannot be sustained in the long-

t e r m a n d often r e s u l t I n s i gn i f i c an t 

environmental disruptions. 

Since development assistance programmes 

of the donors are separately managed from 

their commercial trade, private overseas in -

ve s tment a n d other m u l t i l a t e r a l pro-

grammes, there is often no coordination 

between the type of flow, its timing and its 

sectoral impacts. For example, the impact 

of food aid programmes is often in conflict 

with ongoing food production activities 

funded by development assistance. Or a 

trade regime promoted by a donor may en-

courage natural resources depletion while 

exacerbating balance of payments and debt 

problems of the recipient country. 

The objectives of donors - whether they are 

providing grants or subsidized loans - often 

provide insufficient support to sustainable 

development. Problems include: 

• Priority is often given to strategic foreign 

policy objectives or internal political 

pressures of the donor rather than to the 

real needs of the recipient country. This 

all-too-often leads to a conflict of interest, 
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with the strategic or commercial interests 

of the donor on one side and the develop-

ment Imperatives of the recipient on the 

other. More honesty about such conflicts 

of interest, which r u n through the entire 

aid community, would help identify ways 

to deliver real benefits to tropical countries. 

• Many recipients have little control over 

the timing, nature and level of aid com-

mitments by donors. The consequent 

unpredictability of development assist-

ance flows often discourages recipients 

from preparing long-term development 

plans and programming towards their 

implementation. The recipients similarly 

suffer from sudden changes in the the aid 

policy of their donors, for example, follow-

ing a change of government. 

• A significant proportion of the aid given 

is poorly conceived and poorly executed. 

Especially in the case of loan-funded de-

velopment projects, the recipient country 

continues to repay (in theory at least) 

loans which, far from bringing develop-

ment benefits, in fact have incurred a 

development cost. A post-audit mechan-

i sm should be considered to relieve de-

veloping countries of the burden of'bad aid". 

• The multiplicity of donors operating in a 

given country leads to a tendency for 

duplication of effort. Often different 

groups of consultants, funded by differ-

ent donors but with similar job descrip-

tions, are in a given country at the same 

time. The problem is made worse by the 

poor co-ordination by the recipients 

themselves of all external flows they re-

ceive; the availability of development as-

s i s t a n c e promotes the tendency to 

embark on a wide range of projects, with-

out making al lowance for long-term 

needs, especially for recurrent costs. 

• Priority is often given to new proj ects that 

add further to the existing capital stock 

rather than to those that redress short-

comings in existing projects, thereby cre-

ating new environmental problems while 

allowing existing ones to be exacerbated. 

• Priority is given to financing external 

costs, which often leads to foreign pro-

curement of many items that could be 

purchased locally. This discourages self-

reliance and creates dependency, thus 

affecting the sustainability of development. 

• Poverty-orientated programmes address the 

immediate needs rather than linking them 

to efforts towards preventing further deterior-

ation of the life support system of the 

poor. 

W C E D calls for a number of fundamental 

changes, pointing out that both donor and 

recipient countries need to share responsi-

bility for the impacts of development assist-

ance, and to ensure that it is used for long 

term objectives. UNEP's Environmental Per-

spective recommends several fundamental 

changes, suggesting that development co-

operation should aim at long-term improve-

ment of natural resources productivity and 

environmental health. UNEP advises that 

deve lopment coopera t ion i n s t i t u t i o n s 

should increase significantly their assist-

ance to the developing countries for the 

purpose of environmental restoration, pro-

tection, and improvement, advice that IUCN 

echoes. 

The Administration and 
Implementation of Development 
Assistance 

The diversity and complexity of donor prac-

tices at all stages of the delivery of develop-

ment assistance, along with the lack of 

long-term development plans in recipient 

countries, has created bottlenecks in trans-

lating committments to disbursements and 

in absorbing disbursed funds. Some develo-

ping countries will have to deal at the same 

time with many bilateral and multilateral 

agencies, each with different priorities and 

varying regulations. The complex proce-

dures of multiple donors in all stages of aid 

delivery from project identification to moni-

toring place a heavy burden on the scarce 

managerial resources of the recipient gov-

ernments. In an environment where sus -

tainable development goals are not clearly 

presented and success of projects and pro-

grammes is measured by the rate of disbur-

sements or in terms of the contribution to 

GNP, most of the managers either consider 

the environment dimension as an awkward 

addition to their heavy workload, or view 

environment as a n additionality to be 

avoided. W C E D has clearly indicated that 

environment is instead a crucial condition 

for sustainability, and should therefore be a 

primary concern of project managers. 
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RECOMMENDED ACTION: DEVELOPMENT ASSISTANCE 

Promote international recognition of the primacy of sustainable development in 
assistance programmes. Donors should recognise development assistance as an 

integral component which is included within their wider economic relations with the 

recipients. Donors should publicly declare their commitment to sustainable develop-

ment and its environmental dimension, and ensure that sustainable development 

goals are articulated when assistance i s pledged at donor consortium meetings and 

when bilateral agreements are signed or reviewed. All major projects should have a 

mandatory mid-term environmental evaluation, and include funds to meet the cost 

of both the evaluation and possible mitigatory action. 

Build recipients' capacity to deal with environmental aspects of projects. Devel-
opment assistance agencies should implement programmes for building in-country 

capacity to deal with environmental components of externally-supported projects. 

Th i s requires committing funds for developing environmental institutions and sup-

porting training and research as part of major sector projects, and for relating more 

general environmental management projects back to sectoral activities. At the same 

time, the immediate needs of developing countries for objective advice on environment 

can be met through quick-response services (e.g. environmental impact assessment, 

project identification and development, institutional strengthening) which are easy to 

contact and affordable. 

Support both international and local NGOs as agents of development. Block grants 
to international NGOs, regional organizations, or national environmental organiza-

tions could be used to further a wide variety of environmental activites at a much 

more reasonable cost than if undertaken as part of project activities. International 

NGOs can also serve as "multipliers", ensuring that through one relationship, an aid 

agency c an support and work with a large number of small initiatives on the ground, 

without building a large bureaucracy at home. If aid agencies wish to use NGOs in 

this way. they must also be prepared to invest in strengthening them and liberating 

them from the financial constraints under which all but a few of them work. 

Promote self-reliant development patterns within recipient countries. Since 
self-reliance i s a key determinant in establishing culturally and socially viable 

development priorities, development assistance needs to move beyond environmental 

assessment towards a position where recipient country institutions are strengthened 

so that they can manage their own development. Implicit in this is the promotion of 

indigenous technologies and a move away from the direct transfer or attempts at 

replication of techniques and systems developed in culturally and socially different 

settings. However, it is in arguing for greater attention to building self-reliance that 

the conflicts of interest mentioned above, and inherent in almost all development 

assistance, begin to emerge. 

Develop integrated progammes which stress the positive impacts of effective 
environmental management. The centre of concern should be shifted away from 

implementing defensive curative sectoral projects towards integrative programmes 

that address the critical natural and h u m a n resource needs of the recipients. 

Development assistance with a programatic emphasis will promote activities address-

ing multiple-use management of resources; quality and distribution of demand 

constituents rather than supply considerations; and cumulative impacts rather than 

sectoral Impact. 

Ensure that development assistance projects can be implemented in an inte-
grated manner. A n understanding of the relationship between natural resources and 

development should be reflected In the overall development strategy of each country. 

Development assistance agencies should support activities such as collecting baseline 

data, developing environmental profiles, and preparing National Conservation 

Strategies; employ adequate staff qualified in environmental and social sciences; 

require environmental, social, and ethical assessments of proposed action; ensure 

that project time frames and economic criteria are appropriate to sustainability; 

support local institutions such as village councils and NGOs; and co-ordinate their 

efforts more effectively. 
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The Institutional Environment of 
Recipients of Development 
Assistance 

Existing institutional arrangements in many 

recipient countries reflect centralized deci-

sion making, which is reinforced by the at-

tractions of the urban centres for the most 

effective managers. National planning agen-

cies and ministries of finance are the pri-

mary contacts for development assistance, 

so operations at the periphery by both the 

government and non-government groups 

are often neglected. The lack of participa-

tion by the public or affected government 

agencies further reduces the effectiveness of 

implementation, resolution of conflicts and 

trade-offs between options. Consequently, 

environmental organizations are rarely able 

to exercise much influence over national 

development plans and their environmental 

impacts. As suggested in earlier chapters, 

the kinds of problems which can be solved 

by central authorities are limited, but essen-

tial. They deal with foreign trade, interna-

t i o n a l r e l a t i o n s , t r a n s p o r t a t i o n a n d 

communications, and other "macro-level" 

concerns. Sustainable development, on the 

other hand, in addition clearly requires local 

solutions, local responsibilities, and local 

self-sufficiency, a perspective that W C E D 

promotes most persuasively. The challenge 

Is to find ways to direct development assist-

ance to both the central concerns and the 

more policy and in f rastructure decen-

tralised concerns. 

Assessing Environmental Policies 
of Development Agencies 

E a c h development assistance agency should 

assess its internal policies and practices in 

dealing with environmental issues. The fol-

lowing points should be considered: 

• Is there a consistent and meaningful pro-

cess for identification of environmental 

concerns during project and programme 

formulation, implementation, and evalu-

ation? 

• Does the organization follow up cases 

where environmental mitigation or com-

pensation may be required? 

• Are environmental projects identified, 

and are links established with environ-

mental organizations within recipient 

countries? 

Is there a sufficient commitment of donor 

agency staff to the environment, and do staff 

have access to environmental training or 

expertise outside the agency? 
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Chapter 9 

NATIONAL CONSERVATION STRATEGIES 

The process whereby national environmen-

tal priorities are defined, and whereby envi-

ronmental concerns are integrated with the 

planning and implementation of national 

development, is i n many ways as important 

as pub l i shed environmental strategies, 

policies or plans. The National Conserva-

tion Strategy (NCS) approach shows promise 

as a mechanism for incorporating environ-

mental issues with other development is -

sues. 

Introduction 

The World Conservation Strategy (WCS) sets 

a number of objectives for conservation 

which, if applied to development, guarantee 

its sustainability. The WCS 's definition of 

conservation - which places it i n the per-

spective of human use of the biosphere - has 

met w i t h b r oad accep tance . W C E D , 

throughout its report, endorses the W C S 

directly or by implication. 

The W C S is a global plan and, a s such, 

cannot immediately and directly be adopted 

as a manual for decision makers in any 

particular situation. Yet it was the clear 

intention of IUCN, In drawing up the strate-

gy, that it would have a profound effect on 

the way living natural resources are man-

aged for long-term survival arid benefit. It, 

therefore, emphasized designing a process 

for identifying the resource base on which 

development depends and developing an ac-

tion plan to remove the obstacles to sustain-

able development. 

This process is called the National Conser-

vation Strategy process, although the ap-

proach is often applied to smaller political 

units (provinces, states) or geographical 

units (river basins, islands). Under one form 

or another, the NCS process has been pur-

sued in some 45 countries. W C E D appeared 

generally unaware of the Importance of the 

National Conservation Strategy process (if 

only of the promise which the approach 

holds for actually building conservation into 

development). NCSs are mentioned only in 

the chapter on species and ecosystems, 

which in itself betrays a misunderstanding 

of their scope and purpose. Nations as dis-

parate as the Netherlands, Canada, Oman, 

Vietnam, Zambia. Pakistan, Togo. Nepal, 

and Costa Rica have considered the NCS 

approach to be a valuable contribution to 

national development efforts. Development 

ass istance agencies, both bi lateral and 

multilateral, increasingly see the value of the 

NCS approach and support NCS projects, if 

only to help define how their own environ-

menta l spending might better be pro-

grammed. 

The W C E D report is a political document, 

and its recommendations carry a strong 

momentum as a result not only of the pres-

tige and profile of the Commissioners, but 

equally of the thoroughness of the consult-

ation process that went into their formula-

t i o n . Ye t w i t h o u t a m e c h a n i s m for 

translating the W C E D recommendations 

into implementable action, they will remain 

pious pronouncements or, worse, will be 

classified under "environment" and suffer 

from the same marginalization that the 

W C E D was set up to combat. Therefore, the 

W C E D report i s highly relevant to the NCS 

process and, indeed, the NCS process could 

be an important tool for translating the 

W C E D recommendations into real change. 

Naturally, mechanisms are needed across 

the board. Education programmes, legisla-

tion, institution building, financial incen-

tives, and many other measures will be 

required if the character of social and econ-

omic development Is to undergo a profound 

change. Yet a focus on national planning, 

and the range of decisions taken by the 

public sector on resource use either deliber-

ately or by default, can address many of the 

most fundamental issues at the environ-

ment/development interface. 
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Strong support for the NCS approach will 

require both the commitrnent of national 

governments which initiate and implement 

policy, and of the international agencies 

whose grant or loan policies influence the 

design and implementation of national 

policies. A combined commitment of this 

sort can help to shift concern for the envi-

ronment to higher levels of national social 

and economic planning, and to build the 

capacity to enforce sound natural resource 

management practices. It can provide an 

opportunity to make Informed choices 

among options for resource use on the basis 

of national goals such as economic growth, 

alleviation of poverty, equity, and national 

security. 

Basic Principles 

Designing and adopting a framework for 

national action (NCS or other), rather than 

simply formulating recommendations, is es-

sential where the objective is to change in 

some fundamental way how decisions are 

reached, particularly where these decisions 

involve choosing between broadly different 

options. The trade-offs between short-term 

gain and long-term benefit is one such set of 

options. Sorting out conflicting demands on 

resources, where one demand requires con-

servation of the resources and the other 

their exploitation, is another such. Curren-

tly, such decisions are too often taken on the 

basis of a weak information base or insuffi-

cient understanding of the likely impacts. 

Too easily, also, they are affected by political 

considerations, the attraction of short-term 

gain, or the momentum of "the way things 

have always been done". It is therefore 

necessary to have as clear as possible a 

picture of what the options really are, and 

what are the implications of choosing one 

course over another. Three principles lay 

the foundation upon which to build a frame-

work for building conservation into develop-

ment so that the range of options becomes 

clear. 

Build a Consensus Through Broad 
Participation 

The first requirement is the participation of 

the widest practical range of actors in defin-

ing the i s sues and identifying possible 

courses for action. No matter how broadly 

based a government might be, the nature of 

the public sector, or indeed of any centraliz-

ation of power, limits unnecessari ly the 

range of issues which can effectively be con-

sidered. The NCS process places government 

in partnership with NGOs, citizens' groups, 

universities, corporations, etc. i n trying to 

relate resource use to national objectives, 

and therefore provides an important (and 

generally unthreatening) forum for reaching 

national consensus on environment and de-

velopment. Few better mechanisms seem to 

exist. 

Promote a Cross-Sectoral Approach 

The second requirement is integration. A 

surprising number of resource related prob-

lems arise from, or are aggravated by the fact 

that, matters are divided into sectoral units 

for the convenience of decision-making. This 

leads to fragmentation of institutions, poor 

co-ordination, conflicting directives, and a 

misuse and squandering of human and fin-

ancial resources. This can only be overcome 

by integration, by examining the impact of 

decisions in one sector on the ability of 

another sector to depend on the same re-

sources. Integration is not easy, and in 

some respects it is not very practical. Every 

decision has a series of effects which reson-

ate outwards until their impact is insignifi-

cant and taking the full range of decisions 

into account is Utopian. Still, there is an 

optimum balance point where the benefits of 

considering secondary impacts is overtaken 

by the cost of doing so, and W C E D recog-

nizes that this balance point lies well beyond 

the current practice of taking decisions 

based on a very narrow range of consider-

ations. 

Several tools have been developed to incor-

porate what used to be regarded as external 

considerations in development decisions. 

Environmental Impact Assessment is one 

such tool, and its application has yielded 

many benefits. Yet E I A generally offers guid-

ance only once fundamental choices among 

available options have been taken. The NCS 

approach, in developing a framework where 

environmental concerns can be related to 

development objectives, offers the possibility 

to approach the balance point. 
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RECOMMENDED ACTION: 

NATIONAL CONSERVATION STRATEGIES 

Develop further the conceptual basis for NCS. NCSs need to be expanded in depth 

and scope to include: identification of economic, social, and cultural determinants of 

the environment/development interface; trends and patterns of resource use and 

prospects for the future under various socio-economic conditions; and estimation of 

economic and social consequences of resource use patterns and identification of 

trade-offs between economic and environmental objectives. The NCS should: set 

priorities for investment programming and allocation of scarce resources (finance, 

machines, and material), including development assistance and other capital flows 

from abroad; provide a logical basis to amend government interventions that are 

economically and ecologically perverse; and assist in the identification of appropriate 

interventions when market forces are inadequate to support the economy/ecological 

interdependence. It is important to distil the experience accumulated in the course 

of the NCS activities undertaken so far, to draw out generally-applicable guidelines, 

to learn from failures and to build on successes. 

Disseminate information on NCS to a broader audience. If Indeed the NCS 
approach offers a way of integrating conservation and development, it must gain 

greater momentum and build into a movement. Th i s will not happen if the NCSs 

maintain their current low profile. It is important to disseminate considerably greater 

Information on the NCS process, on ways in which it has affected development, 

examples of how it has been Implemented, innovations that it has led to. A n NCS 

constituency must be built up and find a voice. 

Move beyond description into true reforms. As a first step, each country should 

move the environment/development concern beyond preparation of "environmental 

profiles" or "assessments" to include those ecological factors that have a n impact on 

the economic and social determinants of national development plans. These, for 

example, could include population growth, role and status of women, land reform, 

income distribution, pricing policy, nutrition, education, and health. 

Include systematic reviews of legal and institutional mechanisms. E a c h NCS 
should Include a systematic review of legal and Institutional mechanisms relevant to 

environment and development, with a view to ascertain gaps and obstacles In existing 

legislation and to propose remedies to these deficiencies. Since patterns of legisla-

tion, and the configuration of national institutions, determine how decisions are made 

and the limits of the information which will be considered in arriving at such decisions, 

considerable innovation will be necessary to evolve Institutions and legal mechanisms 

which respond to the requirements of sustainable development. 
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Build in Flexibility 

A third requirement is flexibility. The ap-

proach that proves appropriate for Zambia 

may be the wrong one for Pakistan; what 

worked in St. Lucia may fail in Senegal. The 

NCS approach must be adaptable to the 

political, social and cultural conditions in a 

given country or area, and to the level of 

awareness of the environmental perspective 

on development. In some settings, the pro-

cess should be government-led; in others the 

initiative is best taken by non-governmental 

bodies. Nor is there any watertight formula 

for the phasing of the process. Some NCSs 

lead straight into policy formulation, priority 

setting and investment options; others need 

years of debate and demonstration. The 

recognition of the richness of diversity must 

be evident in the approach to NCS formula-

tion. What counts is an insistence on NCS 

as a process, and resistance to the tempta-

tion to take the easy solution and settle for 

a product. 

The NCS process permits the setting of 

priorities among issues and actions. In a 

situation where human and financial re-

sources are limited, these must be used to 

the best effect in the interest of the objectives 

that are set. This is the purpose of develop-

ment planning and it is of equal relevance to 

planning of resource use. At present, envi-

ronmental resources are used, and human 

and financial resources deployed, in a way 

that does not always allow the greatest long-

term benefit to be derived from them. Th is 

must change, and the NCS process is seek-

ing to do so. 

In evaluating.the merits of the NCS process, 

it is important not to be distracted too much 

by the title. In the context of assessing what 

can be done to implement W C E D , something 

along the lines of NCS will be necessary. The 

approach pioneered by IUCN has yielded 

some interesting results and awakened a 

good deal of interest. It also has some draw-

backs which must be addressed. But it i s 

important to recognize that there is nothing 

else like it and that something like it is an 

urgent priority in addressing the W C E D rec-

ommendations. Only an approach of this 

sort, - based on the conviction that the 

inclusion of natural resource management 

in a country's social and economic planning 

- will adequately respond to the econ-

omy/ecosystem interdependence under-

lined by W C E D . 

74 



Chapter 10 

BUILDING INSTITUTIONS AND INVOLVING T H E PUBLIC 

Vigorous new Institutions are required to 

bring the benefits of sustainable develop-

ment to both rural and urban areas. New 

government mechanisms are required to en-

sure that the cross-sectoral approach is im-

plemented, and that environment becomes 

part of the concerns of all sectors. The 

energy of the non-governmental sector could 

help to bring about this institutional change, 

and to increase public awareness about the 

action that is required. 

Introduction 

Echo ing W C E D , this paper has argued 

strongly for progress in three main areas: 

better cross-sectoral linkages; better inter-

national cooperation; and greater self-re-

liance, especially at the community level. In 

order for these recommended improvements 

to become reality, certa in inst itutional 

changes may be required in governments. 

The challenge is a serious one, as govern-

ment institutions are notoriously difficult to 

change; the usual response has been to add 

a new institution and let the old one con-

tinue as before. As W C E D pointed out, this 

is not good enough in the current climate of 

declining environmental quality. Instead, 

governments need to make some significant 

changes in the way they do business, and 

this in turn will require that public support 

be generated for such changes. 

One way of building such support and 

achieving sustainable development is to pro-

mote decentralized, small-scale community-

b a s e d deve lopment , i nvo l v ing c lose 

consultation with local people and being 

adapted to local environmental conditions. 

Appropriate institutions need to be de-

veloped to support such decentralization. 

Political processes and economic structures 

need to ensure broader participation in de-

velopment decisions at local and national 

levels, and to ensure that control of vast 

economic resources by a few does not frus-

trate the objectives of development. 

NGOs and Sustainable Develop-
ment 

Speaking in New York City, the Chairman of 

the W C E D challenged NGOs to play a n ac-

tive role in following up the W C E D report. 

She asked, "Are the governments and inter-

national organizations publically commit-

ting themselves to the ideals of sustainable 

development and privately going on with 

business as usua l?" She assigned to NGOs 

the task of "preparing report cards" and 

Judging the governments and international 

organizations on this score. 

While recognizing the important roles of 

NGOs, W C E D also gently chided them for 

sectional interests and for not cooperating 

with each other as effectively as they might. 

"They could increase their efforts to share 

resources, exchange skills, and strengthen 

each others' capacities," suggested W C E D . 

"In setting their own house in order, 'envi-

ronment' NGOs should assist 'development' 

NGOs in reorienting projects that degrade 

the environment and in formulating projects 

that contribute to sustainable develop-

ment." 

The W C E D and the concerns which gave rise 

to it have already influenced a considerable 

number of organizations to meet and dis-

cuss common strategies on how best to in -

fluence international, national, and local 

interventions for Our Common Future. In 

1985, US-based NGOs in the fields of envi-

ronment, development, and population 

began a dialogue which resulted in a state-

ment of common purpose and an Action Plan 

Making Common Cause. The Geneva-based 

International Council of Voluntary Agencies, 

in a paper entitled Making Common Cause 

Internationally stated: 
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"We have a common goal In striving for a 

more livable, non-violent planet. We share a 

deep concern for the world's poor. We affirm 

both the Integrity, stability, and beauty of 

the ecosystem and the Imperative of social 

justice. We recognize that poverty, environ-

mental degradation, and population growth 

are inextricably related and that none of 

these fundamental problems can be suc -

cessfully addressed in isolation. We will suc -

ceed or fall together." 

A number of environmental NGOs in Latin 

America have formed a network called RAMA 

to co-ordinate relations between NGOs and 

the Inter -Amer ican Development Bank . 

NGOs In the US have created The Bank 

Information Center, as a clearinghouse for 

envi ronmenta l information on projects 

funded by multi-lateral banks. The Center 

Is Intended to serve as a Washington contact 

point for developing country NGOs and to 

facilitate the flow of Information between 

and among organizations concerned with 

the environmental effects of such projects. 

Similar efforts are being undertaken by E u -

ropean NGOs, dealing especially with the 

European Community. 

The international development banks and 

aid agencies have responded to such initia-

tives. The IDB has created a working group 

that over the next year will focus on the 

appropriate participation of the private sec-

tor, including local communities and NGOs, 

in the Bank ' s lending programme. In Manila, 

the board of the Asian Development Bank 

has approved a paper that commits the 

Bank "to cooperate more closely with NGOs 

than in the past in the identification, im-

plementation, and evaluation of Bank-as -

sisted projects." IUCN. I IED. and WRI have 

worked together to persuade agency deci-

sion-makers and governments involved in 

the implementation of the Tropical Forestry 

Action Plan to Involve indigenous NGOs in 

the national forestry sector reviews now 

being undertaken. Many development as -

sistance agencies are now building public 

participation into their projects, and NGOs 

are beginning to play a larger role in all 

aspects of project work. 

Encouraging as these developments are, 

they do not of themselves empower local and 

community organizations and nat ional 

NGOs in developing countries. First, su s -

ta inable development i n the economic 

"South" will not be achieved by the well-

meaning activities of pressure groups in the 

"North." Many NGOs accept this. A 1987 

symposium in London on "Development Al -

ternatives: The Challenge for NGOs" con-

cluded that: 

• Southern NGOs have the basic responsi-

bility among NGOs for leading the devel-

opment process in Third World Countries 

and the expertise to do so 

• Relations between northern and south-

e m NGOs must be based on a n equal 

partnership, incorporating a new sense of 

transparency, mutua l accountability, 

and risk-sharing. 

But the NGO community is vast, and those 

skilled In communication are not necessar-

ily the most representative of the community 

or society as a whole. Achieving sustainable 

development requires not simply bringing 

together NGOs who have a commitment to 

all or part of its aims, but of working with a n 

immense range of groups concerned with 

many aspects of society and the quality of 

human life at regional, national, and local 

level. Urban and rural self-help groups, far-

mers' cooperatives, development agencies, 

religious groups, womens' organizations, 

professional associations, unions, student 

alliances, mothers' clubs and groups whose 

para-professional interests could assist sus -

tainable development (on activities such as 

tour i sm, photography, mountaineering, 

scuba diving, and hiking) - all have import-

ant contributions to make. They represent 

many millions of people who depend on, use 

and enjoy natural resources. 

Building Institutional Capability 
Among NGOs 

NGOs are characterized by enthusiasm and 

commitment. Not all have access to appropri-

ate technical and scientific knowledge, man-

agerial, financial, and communications skills 

which will enable them to undertake the great-

ly increased responsibilities envisaged by 

WCED. Many will have to become more profi-

cient in project design and administration, 

evaluation, lobbying, and communication In 

so doing they will enhance their credibility 

with local communities, national govern-

ments and internat ional organizations. 

Others have already evolved highly effective 

operat ional s ty l e s i n field operations, 
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working with local corrrmunities, national 

governments or the donor community. 

To engage In sustainable development, 

NGOs need the input of scientists and pro-

fessional practitioners of sustainable devel-

opment. The reverse is also essential - the 

scientific community concerned with Issues 

of sustainable development should direct 

their research priorities toward the critical 

issues raised by public concern, and make 

their findings accessible to the public. 

IUCN, with its diverse constituency, is in a 

good position to bring together diverse and 

complementary skills, and to promote in -

creased capability in NGOs through work-

shops a n d t r a in ing p rog rammes i n 

sustainable development. In particular, given 

the preponderance of "Northern" NGOs in this 

field. IUCN will make particular efforts to red-

ress the balance by strengthening "Southern" 

NGOs through its regional offices. 

RECOMMENDED ACTION: 
INSTITUTIONS AND PUBLIC INVOLVEMENT 

Recognize the limitations of public agencies in discharging conservation tasks 
and encourage collaboration from other sectors. Conservation is, i n many coun-

tries, still regarded as primarily a duty of public bodies. While this view may have 

some merit, the possible contribution of NGOs and private persons should not be 

ignored. Thus , States should encourage conservation action on private land by: 

providing tax or other benefits for the establishment of nature reserves or other 

protected areas; ensuring, by legislation if necessary, that conservation obligations 

undertaken in return for such benefits can survive changes in ownership of the land; 

and exploring the potential for entering into private management agreements with 

owners who are not prepared to dedicate land in the manner described above. 

Build a positive approach betweengovernments and NGOs. In many parts of the 
world, the NGO movement built up to oppose government policies. Given the strong 
boost provided by W C E D , NGOs should be encouraged to conduct a wider dialogue 
with Government, industry, and the educational world, and to recognize that it is 
often most productive to praise the positive things that have been done as well as 
criticise deficiencies. 

Develop a research and policy centre for conservation ethics. A n international 
organization like the United Nations University should establish a centre or other 

appropriate vehicle for coordinating research and policy studies in conservation 

ethics. The centre should support the collaboration of a network of international 

scholars, and the development of a board of international experts, for the purpose of 

providing informed counsel on critical ethical issues to conservation and development 

agencies and projects. 

Promote greater public participation. Governments should recognize the useful 

role that public participation can play in improving the quality of development 

projects. The World Bank and other multi-lateral banks should create mechanisms 

for systematic public participation and public monitoring of projects at all stages of 

the project cycle. 

Establish and strengthen regional centres to promote sustainable development. 
A number of regional coordinating centres exist in various parts of the world; these 

should be strengthened as required to enable them to address the needs identified in 

the W C E D report. A s part of IUCN's contribution, it will expand its regional offices 

in Southern Africa, Western Africa, Eastern Africa, and Central America to deal with 

policy and programme issues as well as projects. 
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Building an Institution to Audit 
Sustainable Development 

Many NGOs are expressing interest in the 

notion of an international network of envi-

ronmental NGOs analogous to Amnesty In -

ternational, with the ability to issue "report 

cards" on the performance of governments 

and aid agencies, to publicize activities rele-

vant to major environmental issues, and to 

mobilize expressions of International public 

concern on such issues. 

The Ottawa Conference recommended that 

IUCN should record the changing state of the 

earth and bring to the attention of the world-

community instances where sustainable de-

velopment is in serious jeopardy because of 

defects in vision, shortages of resources, or 

inappropriate human activites. While IUCN 

may not be the appropriate institution to 

establish an "Environmental Amnesty," it 

does have much to contribute to the effort: 

its far-flung network of expertise; the acti-

vities of the World Conservation Monitoring 

Centre and the Environmental Law Centre; 

and the work of S S C on endangered species 

and of CNPPA on protected areas in danger. 

A related proposal has been advanced by 

IUCN's Working Group on Environmental 

Ethics , advocating an independent interna-

tional agency which would create a clearing 

house for monitoring and publicizing the 

ethical performance of transnational corpor-

ations with major environmental impact, 

and to provide information and help to the 

public in influencing these corporations to 

follow investment policies that meet the 

criteria of sustainability. International and 

national conservation organizations would 

also be encouraged to review their own in -

vestment policies in light of this information 

and criteria. Corporations that follow exem-

plary practices should be publicly recog-

nized. 

Building Greater Public Awareness 

For any activity to be completely successful, 

the involvement of local people is para-

mount. People clearly need to know what is 

happening to them and what is going to 

happen, and need to be aware of the benefits 

and costs of any activity that involves them. 

They should also be closely involved in the 

design and management of any project that 

affects their lives. 

WCED ' s central message is the need for a 

revolution i n accepted ways of thinking 

about the world, and the need to develop new 

language to reflect the new concepts. A clear 

need exists to bring to the whole of the 

world's attention the absolute imperative 

need for conservation of resources and pro-

cesses. If they can be made aware of the 

"common sense" nature of conservation, and 

its interactions with development, and 

brought to understand the concept of sus -

tainability, then they in their turn will be 

motivated to live their own lives in a conser-

vation-conscious way. Moreover they will 

also be more aware of the potential implica-

tions of projects which involve them, and can 

bring pressure to bear to ensure that sustai -

nability is built in to any such project. 

Making Networks Work 

International cooperation in conservation 

needs to rapidly increase as supplies of 

funding tighten and the benefits of collabor-

ation are realized. Establishing formal and 

informal networks has been shown to be an 

effective mechanism in promoting such co-

operation. Successful networks have four 

main characteristics: 

• The problem they are addressing has 

been clearly defined and a realistic agen-

da to address the problem has been 

drawn up and agreed. 

• Concern about the problem is widely 

shared, so that participants feel that they 

are likely to gain from the venture. 

Strong self-interest motivates productive 

networks. 

• The participants are willing to contribute 

their own resources to the effort, but 

outside funding is available to facilitate 

the birth of the network and to enable it 

to function in its early years. 

• The network is guided by a strong and 

efficient leader who has the confidence of 

the participants, and the participants 

have sufficient expertise to make a con-

tribution. 
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RECOMMENDED ACTION: PUBLIC AWARENESS 

Participate in an international coalition for a world conservation ethic. A large 
number of new initiatives with a strong commitment to conservation ethics (religious 

and secular) have appeared throughout the world in recent years. A coalition of 

interested organizations should come together at the international level to Identify 

these groups and find ways to fund and otherwise support their work. Once formed, 

the ecumenical network of ethically-based conservation projects should become the 

spearhead of a broad international movement concerned with publicizing and pro-

moting the world conservation ethic. 

Promote the preparation and wide dissemination of readable material on conser-
vation for development. The message of sustainable development needs to get 

across to a far wider audience than is being reached at present, so governments, 

NGOs, and development agencies should collaborate to prepare material which can 

reach a broad readership. Popular interpretations of technical material - such as 

IUCN's "Nature of..." series - are valuable tools in boosting the profile of both national 

conservation strategies and other national efforts to promote sustainable develop-

ment. 

Promote a global campaign to communicate the concept of sustainability. Such 
a campaign, could be Initiated through IUCN's various networks of members and 

specialists, and build on the many efforts already being made in this direction. 

Hopefully, it would spread to involve as many organizations, agencies and govern-

ments as possible. It should aim to become the first global campaign in all languages 

reaching all of humanity. The campaign should go beyond any existing organizational 

structure and be carried out on behalf of all the peoples of the world. The essential 

elements of this campaign would be extensive use of the mass media to communicate 

the concept of sustainability and to gain acceptance of it; emphasis on positive 

achievements; and adaptability to specific traditions and modes of expression. 
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CHAPTER 11 

R E S E A R C H AND INFORMATION MANAGEMENT 

Information is key to rational management 

of the environment, and to identifying the 

urgent problems which face life on our 

planet. Modern techniques enable u s to 

collect and manage more information than 

even before, but the real challenge is i n 

knowing how to apply that information to 

effective conservation measures. 

Introduction 

All effective conservation requires Informa-

tion. Th i s applies whether the information 

is handed down from generation to gener-

ation by semi-literate farmers in remote re-

gions and used in their husbandry, or is 

gathered by satellite and analysed by soph-

isticated computer equipment. The key is 

knowing what information to manage in 

what way, and how to use that information 

effectively. In the case of farmers passing 

information to their children, the key ele-

ments of that information are clear, as are 

the purpose for holding it and how it should 

be used. The same clarity of purpose needs 

to exist in the management of natural re-

source data. 

Many people need information on the envi-

ronment, and this must be made available 

in a form which is of most use to the user. 

Yet this is difficult to achieve when users of 

environmental information vary so widely. 

Conservation planners and NGOs need in -

formation on which to base programmes and 

action, educators and the media need infor-

mation in order to increase public aware-

ness, and scientists and other researchers 

need information on which to base their 

study programmes. More important, all in -

dividuals and communities making deci-

sions which affect the environment need 

information to help them make optimal 

management decisions. 

Data collected over time are also required, to 

help monitor the management of the envi-

ronment so that the effects of management 

actions c an be clearly seen and corrective 

action taken when results are not as in -

tended. 

Information Use and Management 

In discussing global environmental assess-

ment and reporting, the W C E D notes that 

"although more is known about the environ-

ment now than a decade ago, there are still 

major gaps and a limited international capa-

bility for monitoring, collecting and combin-

ing basic and comparable data needed for 

authoritative overviews of key environmen-

tal issues and trends." One could go further 

and add that the capacity to manage infor-

mation on the environment is inadequate at 

most levels in most countries. 

Information centers should therefore be de-

veloped at all levels to ensure that the infor-

mation is available where it i s needed, 

whether in a single area (such as a national 

park), a country or region, or at the interna-

tional level. In particular, national data-

b a s e s m a n a g i n g i n f o r m a t i o n on the 

resources of the country should be im-

plemented as part of a full National Conser-

vation Strategy process. 

While the need for Improved management of 

information is clear, one should not necess-

arily assume that it requires electronic infor-

mat ion technology. I n m a n y c a s e s a 

concerted effort to get all relevant docu-

ments and reports located in one office may 

be a significant advance on the present s itu-

ation. A computerized database will not, 

and should not, contain all of the informa-

tion held by an Information centre. It is a 

means to access and analyse key elements 

of information, not a total availability of that 

information. The essential element in infor-

mation management i s access to expert 

knowledge and the ability to communicate 

that knowledge. 
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The type and detail of information held will 

vary widely depending on the needs of the 

data users, and one cannot stress too highly 

the need to assess in detail who the database 

is to serve and how, before It is implemented. 

This must involve a high degree of collabor-

ation between those who are to manage the 

information, and those who need to use it. 

However, once the question of what is 

w a n t e d f rom the da t aba se h a s been 

answered, there are three key areas of data-

base (or rather information centre) design 

and management that have to be con-

sidered: 

a. Acquisition and management of the data 

Sources and forms of information are many 

and varied, whether discussing a locally 

oriented database, or an international one. 

Management of a database therefore in -

volves establishing contact with many in-

s t i tut ions , agencies , departments and 

individuals, apart from extracting informa-

tion from a wide range of documents. What 

questions are to be answered determines 

what data are held and how they are stored 

and managed. 

This should become easier with the estab-

lishment of more databases at all levels, as 

each centre becomes a node for the collec-

tion and management of information from 

its own particular catchment. Hierarchic 

networks of databases can be developed, 

and information can be more easily passed 

from one node on to another. However, 

proper networking in this way is only valu-

able if there is a degree of commonality in 

the working methods and techniques of the 

da tabases i n quest ion. Whi le s t and -

ardization in computer hardware and soft-

ware is unnecessary (and in all likelihood 

impossible), standards and protocols can be 

developed to ensure that comparable infor-

mation can be communicated. 

b. Retrieval, analysis and assessment 

Data can be manipulated In a variety of ways 

to produce useful information, and a wide 

range of useful outputs are possible - given 

that the information is being managed in the 

right way. These may range from simple 

presentation of facts or summaries of those 

facts, to the juxtaposition of various data 

sets or extrapolation from them. The re-

quirement might vary from the need for in -

formation on specific sites (perhaps for an 

environmental impact assessment), to the 

need for more general details for identifying 

priorities for policy formulation. 

c. Dissemination 

In general, a disproportionate amount of 

effort is spent on data collection and compi-

lation in comparison with their interpreta-

tion and communication. Information is 

required by three broad sets of users: 

• Policy makers and planners at national 

and international level require concise 

general interpretations and analysis , 

with a clear Indication of the reliability of 

the data and the conclusions drawn, 

without superfluous supporting data. 

• District, regional, and project managers 

require detailed information on a wide 

range of aspects of the areas under their 

jurisdiction, with the capacity to inte-

grate it, both by cross-tabulations and 

overlays. Geographical information sys-

tems (GIS) are of particular importance 

here. 

• The general public, NGOs, local com-

munities, jouralists, etc., usually require 

information on specific items of interest, 

which may be satisfied by a library or 

referral service which can tell them where 

to obtain the information they need. 

In each case, information must be relevant, 

timely and comprehensible. It should also be 

free or at low cost, except for expert reports 

to users who can afford to pay for quality. 

Information is also produced and dissemi-

nated to promote general awareness rather 

than in response to specific needs, for 

example in publications. 

Monitoring and Evaluating 
Sustainable Development 

The Ottawa Conference on Conservation and 

Development concluded that the process of 

development needs to be monitored. WRI 

and I IED have recently prepared assess-

ments of the resource base that supports the 

global economy, providing one basis for such 

monitoring. UNEP is working to compile a 

global compendium of environmental data 

and environmental indicators. 
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RECOMMENDED ACTION: INFORMATION USE AND MANAGEMENT 

Promote standardisation and the establishment of protocols. Agencies and organ-
izations managing information within particular sectors should work together to 
develop standards and protocals so as to ensure the comparability and transferability 
of information between databases. 

Promote collaboration among international agencies managing resource infor-
mation. All agencies managing information on natural resources at the suprana-

tional level should work together to ensure a minimum of duplication of effort, and 

to ensure that national and local sources are not asked by more than one agency for 

the same information. The agencies should also work together to ensure that 

information from the various sectors c an be brought effectively together, in particular 

through the UNEP G E M S and GRID programmes. 

Provide support for local initiatives in database establishment and networking. 
Agencies involved in natural resource database design and function should collabor-

ate to assist i n the establishment and development of local and national databases, 

building on the needs and expectations of the local users. Networks of such 

information centres and databases should be developed to improve standardization 

and to facilitate exchange of experience and methodologies. 

Improve the use of information. All organizations managing information on natural 

resource issues should pay particular attention to the need to present decision makers 

and advisors with relevant information provided in a comprehensible and useable 

form. 

Systematic evaluation procedures are re-

quired to measure the extent to which the 

priorities, objectives and standards of sus -

tainable development are being met, provide 

the basis for adjustment if they are falling 

short, and supply essential feedback to the 

continuing implementation process. Some 

good statistical measures or Indices of sus -

tainability should be developed that could 

become as current as GNP. Procedures 

should be defined to determine whether 

policies are appropriate, and to monitor the 

processes of development. This cannot be 

expected to be simple, as multiple Indicators 

are required to reflect the complexity of life. 

Similarly, each individual project which 

aims to manage a part of the environment in 

a sustainable way needs to be closely moni-

tored, and periodic evaluation made to 

determine how close the project is to achiev-

ing its objectives. Th i s allows rapid correc-

tive measures to be taken. The lessons 

learned are also key to understanding how 

natural systems react under different man-

agement regimes, and in learning which 

mechan i sms and procedures work, and 

which don't, for applying in similar s itu-

ations elsewhere. Only in this way. using 

the "experimental management" called for in 

the WCS, can we learn how best to manage 

the resources and processes available to 

their best advantage. 

Global Risk Assessment 

W C E D dealt in some detail with the need to 

combine global Information cross-sectorally 

in order to assess "critical threats and r isks 

to the world community". Fortunately, 

while the potential impacts of threats to the 

environment are increasing at a n alarming 

rate (because more people depend on conti-

nuing smooth functioning of natural pro-

cesses), the capacity to identify, monitor and 

locate changes is also growing rapidly. While 

advanced technology c a n provide many 

threats, it also provides use with satellites 

and remote sensing capabilites, advanced 

computers and Improved communication, 

and with the capacity to analyse a wide 

range of information. 

The G E M S and GRID programmes of the 

United Nations Environment Programme 

have an Important role to play in global r isk 

assessment , and are developing into the 

central node of a wide-ranging information 

network. It is anticipated that ultimately 

information from all sectoral interests re-

lated to natural resources will be linked into 
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this network. These range from health-re-

lated monitoring to the monitoring of long-

range transport of pollutants, from climate 

to ocean monitoring, and from the monitor-

ing of soil degradation to the monitoring of 

species, ecosystems and protected areas de-

scribed earlier. 

• to assess the causes and likely human, 

economic and ecological consequences of 

those threats, and to report regularly and 

publicly on their findings 

to provide authoritative advice and pro-

posals on what should or must be done 

to avoid, reduce, or if possible, adapt to 

those threats The W C E D identified four key points which 

should be the cornerstones of a new Global 

R i sk Assessment Programme: • to provide a n additional source of advice 

and support to governments and inter-

governmental organizations for the im-

plementation of programmes and policies 

designed to address such threats. 

• to identify critical threats to the survival, 

security, or well-being of all or a majority 

of people, globally or regionally 

The World Conservation Monitoring Centre 

The primary function of the World Conservation Monitoring Centre - jointly sponsored 

by IUCN. WWF, and UNEP, and located at Cambridge, England, - is the continuous 

collection, management, analysis, interpretation and dissemination of data as a basis 

for conservation. These tasks are carried out in close collaboration with IUCN 

members and partners. Three main types of information are managed: species and 

ecosystems of conservation concern; wildlife trade and utilization; and protected 

areas. 

The objectives of WCMC have changed subtly over the years, and what was once 

established as a series of projects to prepare Red Data Books and protected area 

directories, is now expected to function as a highly sophisticated and fully interlinked 

series of databases. WCMC have used computers for its work for a number of years, 

and while the computers used to date have not been ideal for development of the types 

of programmes now required, the donation of a new computer system will enable the 

centre to build up much more sophisticated software not only for the management of 

information, but also for outside users who want to access information directly 

"on-line". 

It is clearly recognized that the best place to manage Information for application on 

the ground is at the national or local level, and WCMC is starting to use its experience 

in database design and management to foster the establishment and development of 

national databases. These will normally have a coverage far beyond the "conservation" 

orientation of WCMC and will include data on a wide range of resource and develop-

ment issues. Clearly, WCMC cannot promote such databases by itself, and various 

meetings have been covened by IUCN and others to discuss collaboration and action 

and to try to establish the necessary standardization and protocols. 

With regard to the recommendations of the WCED , it is important to note that the 

work of the World Conservation Monitoring Centre is a contribution to the Global 

Environment Monitoring System of UNEP, and is seen as an important part of the 

GRID network. UNEP consultants are assisting the centre's programmers in the 

design of the new database software. The centre also works very closely with a wide 

range of other national and international agencies, in particularly with Unesco on the 

World Heritage Convention and the Biosphere Reserve Programme, and with the 

C I T E S Secretariat. 
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RECOMMENDED ACTION: 

MONITORING AND EVALUATING SUSTAINABLE DEVELOPMENT 

Develop new tools of measurement. A series of feedback measures should be 

developed to monitor sustainable development. The Indicators should include sensi -

tive measures of cause and effect and sustainability, and be understandable by 

non-specialists as well as specialists. They should be suitable for scientific or general 

use and comparison, technically convenient and practical, and adaptable in time or 

place without sacrifice of scientific validity or continuity of evaluation. 

Enhance the quality of information about the state of the environment and about 
the nature of the changes in progress. UN agencies, affiliated organizations and 

national governments should standardize data gathering and evalution techniques to 

enable improved programmes of coordination and measurement. Details of the 

methodology should be published and widely distributed, to ensure full under-

standing and application of the appropriate techniques. 

Improve collaboration on reporting. All agencies and organizations involved in 

monitoring aspects of resource use, conservation activities and population trends 

should collaborate on an annual comprehensive review and appraisal of sustainable 

development strategies using an integrated data gathering system. Governments 

should undertake periodic assessment of population trends, natural resources and 

likely economic dispositions, their inter-relationships and the implications for na -

tional goals. 

Evaluate individual development projects. Projects should be monitored and 

evaluated to ensure that they are achieving the identified objective of sustainability. 

Feedback from the evaluation should be used both to fine-tune the project, and to 

provide information for similar on-going or future projects. Th i s information should 

be readily available to those requiring access. 

Prepare global overviews on biodiversity and conservation management. The 
global overview database managed by the World Conservation Monitoring Centre 

forms an essential part of the network of information, and the capacity of this database 

to provide an overview on species and ecosystems of conservation concern, and on 

protected areas, will be further developed. This will involve changes in the structure 

of the computer databases, and their movement onto a more advanced computer 

system to facilitate direct computer access to those data important for r i sk assess-

ment. 

Improve the dissemination of conclusions as an aid to action. If government, 
industry, and individuals are better aware of the threats, effective ameliorative action 

is more likely to take place. Publicizing both the threats and the possible solutions 

will require a wide range of different approaches, to be carried out by a wide range of 

institutions. 
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Chapter 12 

BUILDING HUMAN CAPACITY: 

TRAINING AND EDUCATION 

No limits have yet been found to the capacity 

of humans to be creative, acquire knowledge 

and wisdom, and solve the problems of life. 

Effective t r a in ing and educat ion pro-

grammes are required to bring out latent 

human capacities to support sustainable 

development. 

Introduction 

All of the inter-related set of environmental 

and economic problems facing the world 

today have solutions, the W C E D suggests, 

and the countries of the world now have 

major opportunities for improving the rela-

tionship between people and the environ-

ment. These oportunities require humans to 

implement them, yet few countries have suf-

ficient trained manpower to address their 

needs and take advantage of the oppor-

tunities to enhance human welfare through 

sustainable development. 

IUCN is convinced that training and educa-

tion are the foundations for implementing 

projects to achieve sustainable development 

providing the human resources upon which 

all long-term progress is based. In the World 

Conservation Strategy, IUCN pointed out 

that the list of scientists and professionals 

needed by developing countries is long: eco-

logists, geologists, environmental lawyers, 

hydrologists, public health engineers, envi-

ronmental economists, planners, agricultu-

ralists, and so on. Even where professional 

staff are available, there is often an acute 

shortage of technicians and, most import-

ant, rural extension agents (both male and 

female). 

Indeed, a vital resource for sustainable de-

velopment h a s been consistent ly over-

looked. In many parts of the world, women 

are the primary managers of local resources 

and hold vast stores of information about 

natural resource management. At the same 

time they are, by force of circumstance, the 

teachers of the world. Their knowledge 

should be used with respect and they should 

fully share in education and training oppor-

tunities so that they can pass on what they 

learn to the next generation, and take their 

rightful place in the current one. 

The need for training has long been recog-

nized and many agencies - national, bilat-

eral, and multilateral - are involved in the 

various areas of training which affect the 

environment. However, several obstacles 

stand in the way of achieving the full poten-

tial for providing sustainable development 

projects with the trained personnel they 

need. These obstacles Include: 

• the concept of sustainable development 

is not yet well understood, and the train-

ing institutions with potential in this area 

have not yet sought to incorporate sus -

tainability into their curricula 

• the training may not be properly designed 

to learn about and nurture appropriate 

skills for handling each issue or problem 

In an effective and efficient manner; and 

training may not always go to the highest 

priorities, may produce skills that are in 

low demand, or may be given to the wrong 

people 

• most educational systems have national 

curr icula and seldom encourage local 

communities to move toward self-reliant 

solutions; grass-roots knowledge, some 

of it traditional and ingenious, is often 

highly relevant to achieving sustainable 

development, but it is seldom recognized 

as such or built into training courses 

• indiv iduals or inst i tut ions requir ing 

training skil ls are not well informed about 

where to look and who to ask; and the 
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agencies involved in training for sustain-

able development are seldom in com-

m u n i c a t i o n w i th e a c h other , l itt le 

realizing how their own efforts can con-

tribute to others elsewhere, and what 

they might learn from others. 

In a situation of great global diversity but 

common global needs, international cooper-

ation is clearly required. U N E S C O s major 

programme with UNEP on environmental 

education is a powerful promoter of such 

cooperation, but far more needs to be done 

by all institutions concerned with sustain-

able development. 

At the local end of the spectrum, greater 

s e l f - r e l i ance w i l l r equ i r e c u r r i c u l u m 

changes in schools and training institu-

tions. The new curricula need to apply to 

local knowledge, scientific principles, and 

locally-available resources to promoting 

sustainable development. 

Who Needs Training? 

It is apparent that virtually everybody in the 

world would profit from more skills and a 

better understanding of the human-resour-

ces-environment equation. But the immedi-

ate need for enhancing the human capacity 

to manage natural resources needs to ad-

dress two broad audiences. 

• First, the training of natural resources 

managers specifically entrusted with the 

responsibility for conservation will enable 

the "conservation community" to perform 

its role more effectively. The training pro-

grammes for all levels of conservation 

managers have not kept pace with recent 

advances in management science, con-

servation biology, community develop-

m e n t , a n d r u r a l sociology; s u c h 

programmes need to better equip mana-

gers to deal with development issues. 

• Second, an environmental component 

needs to be incorporated into the profes-

s i ona l t r a in ing and in - s e rv i ce pro-

grammes of other professionals involved 

in natural resource use, thereby enabling 

better mutua l understanding and co-

operation in the sustainable use of these 

resources. Development planners, re-

source economists, and many other re-

sponsible government officials need to 

become "environmentally literate". 

In addition to the cross-sectoral approach to 

the audience to be trained, the training Itself 

needs to be far more cross-sectoral. A s this 

document has indicated, most of the man-

agement challenges facing natural resour-

ces have relatively little to do with biological 

factors, and relatively much to do with so-

cial, economic and political factors. Only a 

cross-sectoral approach to training - one 

that includes community relations, conflict 

management, relations with agriculture and 

fisheries, as well as the more traditional 

biological subjects, can bring significant 

progress in implementing management acti-

vities which can lead to sustainable develop-

ment. 

At the community level, local people are the 

true resource managers, with a vested inter-

est in maintaining the living natural resour-

ces on which they depend. As discussed in 

Chapter 3, local knowledge that has evolved 

for managing the local resources is often 

profound. But today's interconnected world 

is forcing rural communities to subsidize 

urban ones at a higher rate than ever before, 

often leading to resource depletion. As dis-

cussed earlier, redirecting of this cycle will 

include such factors as returning control of 

natural resources to local people, removing 

price distortions, improving rura l -urban 

terms of trade, and providing health, educa-

tion, and family planning services. If rural 

communities are to take full advantage of 

such opportunities, they need practical, 

grass-roots training to enable them to do so. 

Building Science into Sustainable 
Development 

Science provides a powerful tool for under-

standing natural processes and devising 

sustainable approaches to development. 

One of the failings of development has been 

that science - as an approach to problem 

solving, not as imposed "solutions" - has not 

yet become a widespread tool in the hands 

of the rural people who most require its 

benefits. 

This has been a two-way problem, with 

blockages between scientists and managers 

preventing effective communication origina-

ting from either end. Building the human 

capacity to benefit from science will there-

fore involve both having the professional 

knowledge content of the scientific com-

munity analyzed, presented, and discussed 
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in such a way that it gets to the field, and 

ensuring that the resource management 

problems encountered in the field are re-

flected in the research programme and fund-

ing priorities of research institutions. 

Science has many contributions to make, 

and people involved in field projects have 

often called for simple, standard information 

on environmentally-sound technologies. A 

number of IUCN members are already work-

ing in this field, such as Development Alter-

n a t i v e s i n I n d i a ; m a n y deve lopment 

institutions would be effective collaborators 

in this effort. 

Assess training needs. Given the long lead time necessary for training personnel to 

implement new programmes, and the need to reduce reliance on foreign expertise, all 

national conservation strategies should include a survey of the needs for professionals 

and extension agents to implement sustainable development activities. Similar efforts 

should be carried out in countries which are not preparing NCS. 

Develop curricula on sustainable development. Training schools tend to be 

sectoral in approach, rather than cross- or multi-sectoral. Training institutions 

should revise their curricula so that they would be more effective in training for 

sustainable development. Curr icula should be highly specific to the local setting, but 

a number of "demonstration curricula" for various situations should be prepared, 

involving both governments and NGOs in their preparation. 

Design projects for demonstration training courses. Many development assistance 

agencies consider training a very high priority, and would welcome assistance in 

designing training courses which would demonstrate how major obstacles to sustain-

able development could be overcome. IUCN should work with the development 

assistance agencies to determine the sorts of training programmes, including content 

and approach, that would best meet the needs of sustainable development. 

Use local knowledge and non-formal teaching methods. Possibilities to use 
innovative teaching methods which draw on the local knowledge of the community 

should be developed. For example, the ways that women conserve resources in order 

to provide the basic needs for their families will provide lessons in resource manage-

ment that could be incorporated into curricula. Communications methods such as 

stories, dance, and theatre should be examined. 

Build a database on training opportunities and resources. A computerized data-

base on "Training Institutions and Opportunities in Natural Resources and Environ-

ment" should include such data fields as size of Institution, training programmes 

offered, cost, relevance to what level of training, sources of funding, key publications, 

training institutions in priority developing countries and ways and means for linking 

resources with needs. It will be designed to be responsive to the needs of the major 

users: resource management agencies In developing countries, and those who are 

interested in promoting training in developing countries. The database needs to be 

designed so that it augments rather than duplicates other efforts. 

Enhance the capacity to apply science to resource management. NGOs working 

in sustainable development should assist rural people to identify their research needs, 

and to formulate them in terms that can be transmitted to research institutions. To 

get research findings out to the field, a n international service should be established 

for preparing and disseminating single-sheet technical summaries of environmen-

tally-sound technologies for sustainable development. 
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Transmitting the priorities of the field back 

to researchers requires a different approach. 

Most institutions engaged in research re-

lated to sustainable development would 

benefit from the opportunity to rethink their 

priorities in consultation with rural com-

munity leaders and natural resources man-

agers. One obstacle has been that the 

research community tends to set its own 

priorities, or to respond to perceived oppor-

tunities for professional advancement In in¬

d u s t r i a l i z e d c o u n t r i e s . R e s e a r c h on 

biodiversity, for example, will attract more 

support because of its importance to the 

genetic engineering and biochemical indus-

tries than it will because of its importance 

for the countries of the developing world. 

Addressing this problem will require a far 

more effective effort to assist rural com-

munities and resource managers to identify 

their research needs, and to formulate them 

in terms that can be transmitted to scien-

tists. Agricultural research institutes have 

done reasonably well with "on-farm" re-

search; other research institutions need to 

carry out parallel activities. 

Incorporating Sustainable Develop-
ment into Formal Education 

Today's children and students will be the 

users and managers of natural resources in 

the decades to come. Influencing the edu-

cation system therefore offers an unrivalled 

opportunity to reach hundreds of millions of 

people at the time when attitudes, under-

standing and awareness are still evolving. 

To date, sustainable development hardly en-

ters into the curriculum. Action is required 

at international, national, and community 

levels. 

At the national level, the priority actions 

include identifying the manpower needs for 

supporting sustainable development, de-

veloping of national environmental educa-

tion programmes as a component of national 

conservation strategies, encouraging extra-

curricular activities - such as wildlife clubs, 

conservation field stations, and activities in 

zoos and botanic gardens - dealing with 

sustainable development, and improving the 

environmental curriculum content of educa-

tion and training institutions. 

At the local level, the priority will be to 

ensure that knowledge about the local envi-

ronment, including traditional systems of 

managing natura l resources. Students 

need to be made aware of how the natural 

resource systems of their communities and 

nations work, and how resources flow from 

one region to another. 
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Chapter 13 

LEGAL MECHANISMS TO SUPPORT 

SUSTAINABLE DEVELOPMENT 

The enjoyment of any right requires respect 

for the similar rights of others, and recogni-

tion of reciprocal and even joint responsi-

bilities. Legal mechanisms are required to 

formalize these responsibilities. 

Introduction 

The World Heritage Convention; The World 

Charter for Nature; Conventions on long-

range atmospheric pollution, ozone layer, 

wildlife trade, migratory species, wetlands, 

oceans, nuclear energy. National laws on air 

and water pollution, wildlife, protected 

areas. The environment seems to be well 

protected by legislation. According to the 

UNEP compendium there are, indeed, over 

120 international agreements and legal in -

struments in the environmental field. 

But legal responses to environmental and 

resource problems largely reflect traditional 

legal attitudes and doctrines which were 

created for other purposes, so they often fall 

short of modern requirements. At the inter-

national level, many governments interpret 

their sovereignty over their natural resour-

ces in a way that hinders the recognition of 

a worldwide interest in and responsibility for 

important elements of the biosphere, such 

as tropical moist forests. 

At the national level, many legal instruments 

are strongly sectoral in their approach, deal-

ing with only particular dangers to the envi-

ronment or natural resources or (at best) 

dealing with a wide range of sectors (such as 

air pollution or water quality) but failing to 

integrate one with another to any significant 

degree. The concept of ecosystem manage-

ment in legislation is still in its infancy. A 

great disparity also exists in the degree of 

sophistication of legal systems in their treat-

ment of environmental issues; in some 

countries, mostly developing, environmental 

legislation hardly exists. In others, the body 

of law concerning resources and environ-

mental i ssues is highly developed, thus 

making general recommendations difficult. 

At both national and international levels, 

legal responses suffer from often being 

viewed as simple regulatory mechanisms 

characterized by prohibitions, rather than 

as instruments which create frameworks for 

managing a particular problem, a particular 

area, or a particular resource. In addition, 

many elements of environmental law have 

been adopted in response to crisis and this 

reactive approach has often created a piece-

meal, rather than coherent, result. 

A s noted in the W C E D report, "pursuit of 

sustainable development requires changes 

in the domestic and international policies of 

every nation." These changes will have to be 

reflected In legal approaches, both at na -

tional and international level. What does 

this mean in practice? 

The Problems Faced by-
Conservation Law 

Not all the inadequacies of legal responses 

to the challenges of environment and devel-

opment have their roots in legal consider-

ations. Other important factors include: 

• The lack of scientific data. The quality 
of the enactment and implementation of 

conservation instruments is often deter-

mined by the quality of scientific informa-

tion upon which they are based. This 

scientific input is not always of the hig-

hest standard, is often disputed, or s im-

ply is not readily available. 

• The difficulty of determining 
meaningful thresholds. The identifica-

tion of a threshold at which conservation 
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regulations should begin to have effect is 

often required. In some cases, precise 

values are described beyond which regu-

lations will bite. These may be in the form 

of emission standards or the requirement 

that activities affecting more than a cer-

tain area of land should be subject to 

controls. Such a "threshold" approach 

almost inevitably fails to take into ac-

count the cumulative effects of a number 

of small actions, none of which individ-

ual ly cross the threshold but which 

together may have a serious effect on the 

environment. 

Similarly, in a number of cases, failure to 

ratify or implement international obligations 

stems from the lack of technical competence 

to implement the obligations. In many 

countries, international obligations do not 

pass automatically into national law, but 

must be translated into domestic statutes. 

The specialist legislative draftsmen may be 

unable to meet all the demands made upon 

them for legislation deriving from national 

initiatives, let alone those from international 

sources. 

these are to be subject to specific controls 

which are to apply to that individual ac-

tivity. In many cases, however, this con-

trol is non-existant, as the authority does 

not have the resources or the trained 

personnel to ensure that all the require-

ments are fulfilled. 

• The lack of resources and trained 
personnel. Among the duties commonly 

imposed upon public authorities under 

national conservation leglislation is the 

granting of permits or licences for various 

activities. The law usually provides that 

THE IUCN ENVIRONMENTAL LAW CENTRE 

Effective implementation of measures required for environmental conservation re-

quires the implementation of adequate legislative procedures, and presently there are 

several hundred international instruments of relevance to environmental conserva-

tion, and thousands of national instruments. Many more such instruments are being 

developed, and experience from elsewhere is required, particularly by developing 

country governments. Information on legislation is also required by industry, legal 

experts, and by NGO groups. 

Over nearly twenty years IUCN's Environmental Law Centre, located at Bonn, 

Germany, has amassed information on international supranational and national 

instruments dealing with resource conservation and environmental controls. This 

has lead to the development of databases on international agreements and treaties, 

binding instruments of international organizations, national (and where relevant 

subnational) legislation, and relevant literature dealing with air, water, soil, fauna 

and flora, as well as broad environment and nature conservation issues. Associated 

with this work is the development of specific databases, such as that on animal species 

mentioned in legislation which permits information on the protected status of any 

taxon to be cross-referenced to the information held on the instrument within which 

it is mentioned. 

E L C provides information to IUCN Members and outsiders upon request and has 

become a Special Sectoral Source of INFOTERRA. It also provides database services 

to a number of institutions under contract. Using its database as a primary source 

of information and guidance, E L C contributes extensively to many of the activities 

discussed in this chapter. 
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The Problems Faced in Law: 
Guidelines for Action 

W C E D points out that "establishing norms 

and procedures with respect to resource 

issues is at least as important as increased 

funding." There is indeed a need to critically 

scrutinize the body of law available to na-

tions in the field of resources and environ-

mental concerns. The essential and crucial 

purpose of such an exercise is to ascertain 

whether the basic elements of a compre-

hensive body of environmental law are avail-

able. Mechanisms to prevent and control 

pollution of the soil, air and waters; mech-

anisms to prevent overexploitation of living 

resources that are used; and mechanisms to 

control or allocate land uses are all required, 

along with legal devices inducing positive 

resource management. 

It is too often forgotten that these basic 

requirements are often only partially met, if 

they are met at all. In achieving or improv-

ing the existing national instruments, the 

following considerations should be kept in 

mind: 

• Recognize basic rights and responsi-
bilities. The duty of the State to take 

measures regarding environmental con-

servation for the benefit of present and 

future generations must be recognized as 

a matter of principle in national law. As 

a means of assisting in the realization of 

this duty, the rights of individuals to have 

access to environmentally relevant infor-

mation as well as to have access to legal 

remedies and means of redress must also 

be ensured. 

• Create cross-sectoral l inks. Legal 

mechanisms must be established to per-

mit ecological dimensions to be con-

sidered at the same time as the economic, 

trade, energy, agricultural and other 

d imens ions . Achieving th is is only 

possible if a number of legal strategies are 

used to that effect, such as providing for: 

public participation in the decision mak-

ing process; consultation or participation 

of the environmental agencies in this pro-

cess; requirement of environmental im-

pact assessment. 

• Make maximum use of "soft" tech-
niques. More and better use should be 

made of legal techniques inducing or ne-

gatively influencing an attitude. Incen-

tives and disincentives are potentially in -

fluential tools for conservation because 

they can make conservation concerns an 

integral part of the management strategy 

of a profit-making enterprise In a manner 

which regulatory controls, which operate 

from outside the enterprise, can never 

achieve. Fisca l incentives such as fa-

vourable tax treatment may also play an 

important role in generating "environ-

mentally friendly" behaviour by other pri-

vate parties. Penalizing environmentally 

unsound activities may equally be a 

strong tool especially as it applies cross-

sectorally. Thus , for instance, agricul-

trual subsidies might be refused on 

grounds that the planned activity would 

have adverse effects in protected areas. 

• Be imaginative with enforcement as-
sistance. While there is no effective sub-

stitute for a strong national agency for 

many envrionmental problems, in vir-

tually all countries means of enforcement 

are scarce and trained personnel insuffi-

cient. Compliance with environmental 

law requires, however, a high degree of 

monitoring and enforcement. Maximum 

use should be made of voluntary assist-

ance, s u c h as that of conservat ion 

groups, to assist in enforcement actions 

when individuals or associations can ge-

nuinely claim to prossess the necessary 

expertise. 

• Consider ecological damage. When 
preventive measures have failed, it is im-

perative that a system of remedies be in 

place which takes into account not only 

the economic damage but also the econ-

omical damage. A particularly important 

shortcoming in present legal systems is 

the failure to develop a coherent theory of 

l iab i l i ty to compensate for damage 

caused to the environment. Most na -

tional laws still insist upon a legally rec-

ognizable in te res t w h i c h h a s been 

adversely affected, but wildlife or other 

elements of the biosphere are not often 

recognized as ebbing the subject of such 

rights. Few legal systems accept ecologi-

cal damage as being recoverable, often 

due to uncertainty as to how it should be 

assessed. In the international field, how-

ever, the costs of environmental restora-

t ion have recent ly been u s e d a s a 

yardstick and this development may her-

ald a new departure. As suggested in 

Chapter 7, the key to proper asseessment 
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of environmental damage is a better sys-

tem for appraising the true value of envi-

ronmental resources, linked with the cost 

of environmental restoration. 

• Review non-environmental legislation 
for obstacles. The law may promote cer-

tain objectives (which are usually desir-

able In themselves) without appreciating 

that the results for conservation may be 

disastrous; agricultural incentives and 

tax breaks can stimulate conversion of 

important natural areas. Similarly, pat-

terns of land tenure and land holdings 

can often lead to indiscriminate drainage 

of wetlands or destruction of forests. 

"Homesteading laws" can encourage the 

development of areas which have not pre-

viously been subject to cultivation by 

granting title to lands to people who clear 

them of their natural vegetation. It is 

essential that the implications for conser-

vation of such legislation be considered. 

• Do not spoil what you already have. 
Customary law should be given appropri-

ate recognition in national legislation. In 

many countries which have gained Inde-

pendence during the past few decades, an 

understandable urge for modernization 

has led to sweeping social changes, which 

have been reflected in legislation. Fre-

quently, these have involved transplant-

ing foreign models in what appears now 

to have been a rather doctrinaire fashion. 

Among the casualties of this process have 

frequently been counted long-established 

customary laws which in many cases em-

bodied traditional wisdom about the sus¬

t a i n a b l e m a n a g e m e n t of l a n d , 

particularly pastures and forests; exam-

ples include legislation which vest the 

ownership of all trees In the state or some 

public body, with the result that no in-

centive remains for private individuals to 

replant. 

• Implement a cross-media or ecosystem 
approach. An integrated vision will also 

require a cross-media approach to prob-

lems rather than a sectoral one, which 

often shifts problems like pollution from 

one environmental medium to another. 

In the same vein, use of living resources 

should be regulated, taking into account 

both the resource considered, and the 

effects of this use upon other species 

which have an ecological relationship 

with the harvested species (e.g. prey 

species) and on the ecosystem as a whole. 

These two elements point to the necessity 

to es tab l i sh regulatory m e c h a n i s m s 

wh ich are area or ecosystem based, 

rather than tackling single elements in 

parallel. 

International Issues 

Ecosystems do not stop at national borders, 

and thus transfrontier, regional and global 

dimensions must be reflected In adequate 

regulatory systems. Indeed, the extent of 

the issue, rather than the source, delineates 

the level at which measures must be taken. 

From a legal point of view this simple fact 

has far-reaching consequences including: 

• the need to establish mechanisms where-

by the use of resources that are shared 

between a limited number of nations 

become at a minimum the subject of con-

sultation, and at a maximum the object 

of common management between the 

states concerned 

• the need to establish mechanisms where 

by the use of resources that are of com-

mon interest to mankind become the sub-

ject of global agreements with a view to 

using these resources sustainably, and 

thus conserving them in perpetuity. 

Relatively few issues pertain to the last ca -

tegory: the ozone layer, the atmosphere, the 

oceans, and biological diversity are the most 

prominent ones (see chapters 4 and 6). By 

contrast, issues which should be dealt with 

at regional or sub-regional level are numer-

ous, as they are determined by the distribu-

tion of the resources with which they deal. 

Agreements which apply to a defined region 

or to states which all share a common inter-

est and often similar level of economic devel-

opment and political systems already exist 

in many instances (e.g. river basin treaties), 

but their use for environmental purposes 

should be greatly encouraged and gener-

alised. 

Agreements of this sort can benefit from the 

ex i s t ence of r eg iona l i n f r a s t r u c t u r e s 

(usually developed for other purposes) but 

onto which conservation elements can be 

grafted. The principal example of this develop-

ment is the series of Regional Seas Agree-

ments promoted by UNEP. These agreements 
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RECOMMENDED ACTION: 
LEGAL MECHANISMS FOR SUSTAINABLE DEVELOPMENT 

Promote a workable international system for the preservation of biological 
diversity. Current legal approaches to the preservation of biological diversity are 

piecemeal. There is a need to define the general obligations incumbent on states in 

connection with the preservation of biological diversity, guarantee access to genetic 

resources, institute an equitable system of payment for the use of genetic resources 

which will generate funds to enable countries (particularly in the developing world) 

to take steps necessary to conserve biological diversity, and ensure that the new 

convention has sufficient funds to operate effectively. 

Encourage the development of new approaches to International law, especially 
as related to natural resources. The present global interdependances between states 

requires recognizing international law as a system within which states and other 

actors conduct their affairs rather than merely as a mediating technique between 

sovereign entities, each one an island unto itself. This "systems approach" regards 

states a s participators in a system, one of whose objectives is the sustainable 

management of the earth's resources. This new perspective has immense consequen-

ces, not least in the areas of sovereignty. 

Support the elaboration and implementation of sound conservation regional 
legal agreements. The development of regional or subregional agreements related to 

all aspects of environmental and resources management is a n essential part of a 

world-wide legal strategy. All efforts should be deployed towards the adoption of 

regional agreements or cooperative mechanisms in areas of the world which so far do 

not have such instruments, and towards making existing ones function properly; the 

contribution and role of NGOs in both these regards is of particular importance. 

Examine national law mechanisms to identify gaps, improvements needed and 
broader applications. In view of the many differences between national legal 

systems, model legislation is rarely very helpful in practice. Nonetheless, checklists 

can serve as guidelines to ascertain whether national conservation laws are adequate. 

Such checklists should Include: A list of legal devices not specifically related to 

conservation but which may have a beneficial effect on conservation values, with 

indications of how these effects may be maximized; and a list of legal devices not 

specifically related to conservation which may operate in a manner detrimental to 

conservation values, with suggested alternatives which are less damaging. Th i s 

"checking" process should be undertaken in close cooperation between governmental 

and non-governmental institutions. 

Develop at national level a coherent system of compensation for environmental 
damage and for its recovery. A system by which compensation for environmental 

damage i s recoverable by civil action should be adopted in each country. Ideally, the 

measure of compensation should be the cost of restoration of the environment. States 

should also adopt a system of "civil penalites" to be applied when damage is 

irreparable, and establish a competent plaintiff who can sue for the recovery of 

environmental damage. Th is may either be the state, acting as public trustee, and/or 

environmental groups acting in the public interest. 
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are usually of the "framework" type, consist-

ing of a number of broad general obligations 

to be accepted by the parties, but leaving the 

details of the implementation of those obli-

gations to be elaborated in a series of proto-

cols or sub-agreements. Th i s ha s the 

advantage of enabling states in the region to 

set a realistic pact of progress which is 

achievable by them. 

How to Encourage More Rapid and 
Informal Forms of 
International Legal Instruments. 

International conservation agreements can 

require years to enter into force. States 

should consider avoiding such delays by: 

• Making maximum use of protocals. If the 

framework (or umbrella) convention con-

tains only broad obligations, precise re-

sponsibilities (perhaps only relating to 

particular problems) can be more rapidly 

developed through the use of protocols. 

• Including technical matters in an annex 

to the convention which can be altered by 

a less formal process, such as a decision 

of the meeting of the parties. 

• Treating conventions which they have 

ratified but which have not yet received 

the necessary number of ratifications to 

enter into force, as binding between those 

states already parties. 

Continue to improve effectiveness of inter-

national agreements by institutional refine-

ments . New conservat ion conventions 

should contain mechanisms for testing the 

performance of parties in implementing 

their obligations, and revision of existing 

agreements which do not do so should be 

sought. Such mechanisms include: 

• Regular meeting of the parties. In addi-

tion to providing an opportunity for peer-

group pressure on defaulting states these 

attract a degree of visibility and media 

attention and permit continuous develop-

ment of implementation policy guidelines 

through, for example, resolutions. 

• Reporting requirements. These should 

be accessible to the public and linked to 

a meeting of the parties, at which they 

should be open to discussion and com-

ment. 

• Permanent secretariats. These provide a 

source of momentum specific to the Con-

vention, external to the parties them-

selves, but operating at governmental 

level. They also provide a focus for NGO 

actions. 

In order to achieve maximum efficiency, co-

ordination of activities undertaken under 

conventions with a common purpose should 

be significantly increased and thoughts 

given to regrouping their Secretariats. 
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IUCN 

Founded in 1948, IUCN - The World Conservation Union - is a membership organisation 

comprising governments, non-governmental organisations (NGOs), research institutions, and 

conservation agencies in 120 countries. The Union's objective is to promote and encourage 

the protection and sustainable utilisation of living resources. 

Several thousand scientists and experts from all continents form part of a network supporting 

the work of its six Commissions : threatened species, protected areas, ecology, sustainable 

development, environmental law, and environmental education and training. Its thematic 

programmes include tropical forests, wetlands, marine ecosystems, plants, the Sahel, 

Antarctica, population and sustainable development and women in conservation. These 

activities enable IUCN and its members to develop sound policies and programmes for the 

conservation of biological diversity and sustainable development of natural resources. 
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