Sﬁ-ﬁ&t@; ;o el LR

GLOBAL
BIODIVERSITY
STRATEGY




Global Biodiversity Strategy

Guidelines for Action to Save, Study, and Use
Earth’s Biotic Wealth Sustainably and Equitably

\°N c°~‘.
oy )

4

o~

¥ REFERENCE

" CENTRE »
o n

UN g*

WoRrRLD RESOURCES INSTITUTE (WRI)
THE WoRLD CONSERVATION UNiON (IUCN)

UNITED NATIONS ENVIRONMENT PROGRAMME (UNEP)
In consultation with

Foop AND AGRICULTURE ORGANIZATION (FAQO)

UNITED NATIONS EDUCATION, SCIENTIFIC AND CULTURAL ORGANIZATION (UNESCO)

1992




This report represents a timely, scientific treatment of a subject of public concern. [ts sponsors take responsibility for
choosing and focusing the study topics and guaranteeing its authors and researchers freedom of inquiry. The report’s authors
have also solicited and responded to the guidance of advisory panels and expert reviewers. Unless otherwise stated, however,
all the interpretations and findings set forth here are those of the authors.

Copyright © 1992 WRI, IUCN, UNEP All rights reserved.
ISBN 0-915825-74-0

Library of Congress Catalog Card No. 92-60104

Printed on Recycled Paper




Contents

Foreword v
I The Nature and Value of Biodiversity I
Il Losses of Biodiversity and Their Causes 7
111 The Strategy For Biodiversity Conservation 19
v Establishing a National Policy Framework For Biodiversity Conservation 37
A% Creating An International Policy Environment That Supports
National Biodiversity Conservation 55
VI Creating Conditions and Incentives For Local Biodiversity Conservation 79
VIl Managing Biodiversity Throughout the Human Environment 97
VIl Strengthening Protected Areas 1y
IX Conserving Species, Populations, and Genetic Diversity 133
X Expanding Human Capacity to Conserve Biodiversity 147
Notes 169
Bibliography 173
User’s Guide to the Global Biodiversity Strategy 183
Contributors to the Global Biodiversity Strategy 199
Glossary 227
List of Acronyms 231
Index 233




GLOBAL BIODIVERSITY STRATEGY

The Global Biodiversity Strategy was developed through a process of research

and consultation beginning in 1989 and involving six consultations, six

workshops, and more than 500 individuals. This report would not have been

possible without the dedication and contributions of these many people.

Sponsors of the Biodiversity Strategy Program
British Overseas Development Administration
Dutch Ministry of Foreign Affairs

Government of Switzerland

Norwegian Royal Ministry of Foreign Affairs
Swedish International Development Authority

The Surdna Foundation

United Nations Development Programme

United States Agency for International Development
W. Alton Jones Foundation

Organizing Committee of the

Biodiversity Strategy Program

Kenton Miller, World Resources Institute, USA

Jeffrey McNeely, World Conservation Union
(IUCN), Switzerland

Reuben Olembo, United Nations Environment
Programme, Kenya

Biodiversity Strategy Program Coordinator
Kenton Miller, World Resources Institute, USA

International Coordinating Group

Suraya Afiff, Indonesian Environmental Forum
(WALHI), Indonesia

JoAnne DiSano, Department of the Arts, Sport,
Environment, Tourism, and Territories, Australia

Rodrigo Gamez, National Biodiversity Institute,
Costa Rica

Vernon Heywood, IUCN Plants Office, U.K.

Calestous Juma, African Centre for Technology
Studies, Kenya

Michael Lesnick, The Keystone Center, USA

Jeffrey McNeely, World Conservation Union
(IUCN), Switzerland

Kenton Miller, World Resources Institute, USA

Reuben Olembo, United Nations Environment
Programme, Kenya

Maria Tereza Jorge Padua, Fundacdo Pro-natureza
(FUNATURA), Brazil

Robin Pellew, World Conservation Monitoring
Centre, U.K.

Samar Singh, Ministry of Environment and
Forests, India

Principal Whiters

Walter Reid, World Resources Institute, USA

Charles Barber, World Resources Institute, USA

Kenton Miller, World Resources Institute, USA

Editor

Kathleen Courrier

Editorial Consultant
Raisa Scriabine

Production Manager
Hyacinth Billings

Graphics
Allyn Massey, Gary Ridley

Cover Design
Pamela Reznick

Book Design
Gary Ridley

Project Staff

Donna Dwiggins, Lori Scarpa, Janet Abramoyvitz,
Joanna Erfani, Lea Borkenhagen, Vinay Gidwani,
Bruce Goldstein, Kathy Quick, Patrice Kent

Photography

Ron Jautz/FOLIO

Marvin Ickow/FOLIO

PHOTRYV/Jeffrey Rotman

PHOTRI/John McCauley

PHOTRI/Lisa Sardan

Andrew Young/Conservation International
Andrew Young/Conservation International
Mark Plotkin/Conservation International



Foreword

Il life on Earth is part of one great, interde-

pendent system. It interacts with, and

depends on, the non-living components of
the planet: atmosphere, oceans, freshwaters, rocks, and
soils. Humanity depends totally on this community of
life—this biosphere—of which we are an integral part.

In the remote past, human actions were trivial when
set against the dominant processes of nature. No longer.
The human species now influences the fundamental pro-
cesses of the planet. Ozone depletion, worldwide pollution,
and climate change are testimonies to our power.

Economic development is essential if the millions of
people who live in poverty and endure hunger and hope-
lessness are to achieve a quality of life commensurate with
the most basic of human rights. Economic progress is
urgent if we are not only to meet the needs of the people
alive today but also to give hope to the billions born into the
world over the next century. Better health care, education,
employment, and other opportunities for a creative life are
also essential components of a strategy for keeping human
numbers within the planet’s “carrying capacity.”

Development has to be both people-centered and
conservation-based. Unless we protect the structure, func-
tions, and diversity of the world’s natural systems—on
which our species and all others depend—development will
undermine itself and fail. Unless we use Earth’s resources
sustainably and prudently, we deny people their future.

Development must not come at the expense of other groups
or later generations, nor threaten other species’ survival.
The conservation of biodiversity is fundamental to
the success of the development process. As this Global Bio-
diversity Strategy explains, conserving biodiversity is not
just a matter of protecting wildlife in nature reserves. It is
also about safeguarding the natural systems of the Earth
that are our life-support systems; purifying the waters; recy-
cling oxygen, carbon and other essential elements; main-
taining the fertility of the soil; providing food from the
land, freshwaters, and seas; yielding medicines; and safe-
guarding the genetic richness on which we depend in the
ceaseless struggle to improve our crops and livestock.
Recent years have seen many major reviews of the
world situation and of human needs. A decade ago, the
World Conservation Strategy drew attention to the insepa-
rable link between conservation and development and
emphasized the need for sustainability. The report of the
World Commission on Environment and Development—
Our Common Future—brought this necessity home to a
worldwide audience, whose governments examined the
need for action in their Environmental Perspective to the
Year 2000 and Beyond. Biennial World Resources and Envi-
ronmental Data reports and annual UNEP State of the Enuvi-
ronment reports have provided authoritative—and often
disturbing—overviews of the state of the planet. Most
recently, the successor and complement to the World Con-
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servation Strategy, entitled Caring for the Earth: A
Strategy for Sustainable Living has once more
emphasized the need for the world community to
change policies, reduce excessive consumption, con-
serve the life of the planet, and live within the
Earth’s carrying capacity.

The three organizations that jointly produced
this Global Biodiversity Strategy have also been
involved with these other major reports and reviews.
In that process, we have become more and more
aware that a report is useful only if it leads to
action—more action and better action than would
have been taken otherwise. That is precisely why
this new Strategy is built around 85 specific propos-
als for action and why it spells out what should be
done in sufficient detail for governments and non-
governmental organizations to take up these pro-
posals and develop them further.

This Strategy appears at a time when repre-
sentatives of many of the world’s governments are
negotiating a Convention on Biological Diversity.
We offer this Strategy as a complementary initia-
tive. We see it as a basis for the practical action
that should be taken while the Convention is
being ratified and entering into force. And we see
it as an outline for the diverse actions that will
need to be taken by governments and non-gov-
ernmental organizations alongside and in support

of the Convention.

Our own organizations are already deeply
involved in action to conserve biodiversity. This
Strategy is as much for us as for other organizations
and governments. We shall be further developing
our own programs in its light. We will be monitor-
ing its implementation and all our own work will
reflect the assumption that successful action to con-
serve the diversity of life on earth is essential for a
sustainable human future.

o T ST

James Gustave Speth
President, World Resources Institute

%Md[ffﬂf

Martin W, Holdgate
Director General, The World Conservati

Mostafa K. Tglba
Executive Digector, United Nations
Environment Programme



The Nature and Value
of Biodiversity

We cannot even estimate the number of species of organisms on Earth

to an order of magnitude, an appalling situation in terrs of knowledge and our ability

to affect the human prospect positively. There are clearly few areas of science

about which so little is known, and none of such direct relevance to human beings.

PETER RAVEN, Missouri BoTanNicAL GARDENS, UNITED STATES

arth’s plants, animals, and microorganisms—
E interacting with one another and with the

physical environment in ecosystems—form
the foundation of sustainable development. Biotic
resources from this wealth of life support human liveli-
hoods and aspirations and make it possible to adapt to
changing needs and environments. The steady erosion of
the diversity of genes, species, and ecosystems taking place
today will undermine progress toward a sustainable society.
Indeed, the continuing loss of biodiversity is a telling mea-
sure of the imbalance between human needs and wants
and nature’s capacity. (See Box 1.)

The human race had 850 million members when it entered
the industrial age, sharing Earth with life forms nearly as
diverse as the planet has ever possessed. Today, with pop-
ulation nearly six times as large and resource consumption
proportionately far greater, both the limits of nature and
the price of overstepping them are becoming clear. A turn-
ing point isupon us. We can continue to simplify the envi-
ronment to meet immediate needs, at the cost of long-term
benefits, or we can conserve life’s precious diversity and
use it sustainably. We can deliver to the next generation
(and the next) a world rich in possibilities or one impover-
ished of life; but social and economic development will
succeed only if we do the first.
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BOX 1

The Diversity of Life

Biodiversity is the totality of genes, species, and
ecosystems in a region. The wealth of life on Earth
today is the product of hundreds of millions of years of
evolutionary history. Over the course of time, human
cultures have emerged and adapted to the local envi-
ronment, discovering, using, and altering local biotic
resources. Many areas that now seem "natural” bear
the marks of millennia of human habitation, crop culti-
vation, and resource harvesting. The domestication and
breeding of local varieties of crops and livestock have
further shaped biodiversity.

Biodiversity can be divided into three hierarchi-
cal categories—genes, species, and ecosystems—that
describe quite different aspects of living systems and that
scientists measure in different ways:

Genetic diversity refers to the variation of genes
within species. This covers distinct populations of the
same species (such as the thousands of traditional rice
varieties in India) or genetic variation within a population
(which is very high among Indian rhinos, for example,
and very low among cheetahs). Until recently, measure-
ments of genetic diversity were applied mainly to domes-
ticated species and populations held in zoos or botanic
gardens, but increasingly the techniques are being
applied to wild species.

Species diversity refers to the variety of species
within a region. Such diversity can be measured in many
ways, and scientists have not settled on a single best
method. The number of species in a region—its species
“richness’—is one often-used measure, but a more pre-
cise measurement, "taxonomic diversity,” also consid-

The Value of Biodiversity’s Components

From both wild and domesticated components
of biodiversity humanity derives all of its food and
many medicines and industrial products. Economic
benefits from wild species alone make up an esti-

ers the relationship of species to each other. For exam-
ple, an island with two species of birds and one species of
lizard has greater taxonomic diversity than an island with
three species of birds but no lizards. Thus, even though
there may be more species of beetles on earth than all
other species combined, they do not account for the
greater part of species diversity because they are so
closely related. Similarly, many more species live on land
than in the sea, but terrestrial species are more closely
related to each other than ocean species are, so diversity
is higher in marine ecosystems than a strict count of
species would suggest.

Ecosystem diversity is harder to measure than
species or genetic diversity because the "boundaries”
of communities—associations of species—and ecosys-
tems are elusive. Nevertheless, as long as a consistent
set of criteria is used to define communities and ecosys-
tems, their number and distribution can be measured.
Until now, such schemes have been applied mainly at
national and sub-national levels, though some coarse
global classifications have been made.

Besides ecosystem diversity, many other
expressions of biodiversity can be important. These
include the relative abundance of species, the age
structure of populations, the pattern of communities
in a region, changes in community composition and
structure over time, and even such ecological pro-
cesses as predation, parasitism, and mutualism. More
generally, to meet specific management or policy
goals, it is often important to examine not only com-
positional diversity—genes, species, and ecosystems—

mated 4.5 percent of the Gross Domestic Product of
the United States—worth $87 billion annually in the
late 1970s.! Fisheries, largely based on wild species,
contributed about 100 million tons of food world-
wide in 1989. Indeed, wild species are dietary



but also diversity in ecosystem structure and function.

Human cultural diversity could also be consid-
ered part of biodiversity. Like genetic or species diver-
sity, some attributes of human cultures (say, nomadism
or shifting cultivation) represent "solutions” to the prob-
lems of survival in particular environments. And, like

other aspects of bicdiversity, cultural diversity helps
people adapt to changing conditions. Cultural diver-
sity is manifested by diversity in language, religious
beliefs, land-management practices, art, music, social
structure, crop selection, diet, and any number of other
attributes of human society.

FIGURE 1

Relative Number of Described Species in Major Taxa

(Size of Organisms Represents Number of Described Species)

lilustration by Frances L. Fawcen,

dividi gani: P ber of described in major taxon,
Unit Area: [] = app 1,000 d ib
Taxan Neo. of Decribed Tanan No. of Described
Sowdes Soociey
1 Maoners (Bacieria. Blue-grean Algaal 460 11 Molivsca (Malluaks) 50.000
2 Fungi 45483 12 Echirodermata (Starfish etc.) 6,100
3 Algas 26000 13 Insecta 751,000
4 Plantse (Muiticallular Plants) 248,428 14 Non-insect Anhropods
& Protoros 30,400 {Mites, Spiders, Crustacesns #tc.) 123,181
& Porilera (Spanges) 5,000 5 Pisces (Fish) 19,056
7 Coslenterats 16 Amphibia (Amphibisns) 4184
\Jellyfish, Corals, Comb Jatijes) 9.100 17 Aeptifia (Reptiies) 5300
8 Platyhaiminthes (Flatwarmal 12,00 18 Awvas (Birds) 9.040
9 Nematods (Roundworms) 12400 19 Mammalin (Mammais! 4,000
10 Annalids [Earhwarms ste.} 12,400

From OO, Wheeler. 1930.  Ann. Entomol. Soc. Am. 83:1031-1047

Source: “Species-scape” iflustration in which size of crganisms are proportionate to the number of species in group it represents. Drawing by Frances
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mainstays in much of the world. In Ghana, three
out of four people look to wildlife for most of their
protein. Timber, ornamental plants, oils, gums, and
many fibers also come from the wild.

The current economic value of domesticated

species is even greater. Agriculture accounts for 32
percent of GDP in low-income developing coun-
tries and 12 percent in middle-income countries.’
Trade in agricultural products amounted to $3 tril-
lion in 1989.




The components of biodiversity are also
important to human health. Once, nearly all
medicines came from plants and animals, and even
today they remain vital. Traditional medicine forms
the basis of primary health care for about 80 per-
cent of people in developing countries, more than 3
billion people in all.* More than 5,100 species are
used in Chinese traditional medicine alone, and peo-
ple in northwestern Amazonia have tapped some
2,000 species.® Traditional medicine is now encour-
aged by the World Health Organization, and in
many countries—including industrialized coun-
tries—its use is expanding rapidly. Nearly 2,500
plant species in the Soviet Union have been used for
medicinal purposes and the demand for drug plant
material has tripled in the last decade.’

As for modern pharmaceuticals, one-fourth of
all prescriptions dispensed in the United States con-
tain active ingredients extracted from plants, and
over 3000 antibiotics—including penicillin and
tetracycline—are derived from microorganisms.
Cyclosporin, developed from a soil fungus, revolu-
tionized heart and kidney transplant surgery by sup-
pressing the immune reaction. Aspirin and many
other drugs that are now synthesized were first dis-
covered in the wild. Compounds extracted from
plants, microbes, and animals were involved in
developing all of the twenty best-selling drugs in the
United States, drugs whose combined sales
approached $6 billion in 1988.°

Biotic resources also serve recreation and
tourism. Fully 84 percent of all Canadians fish, pho-
tograph wildlife, or base other recreational activi-
ties on nature—a national passion and pastime
worth $800 million annually.* Worldwide, nature
tourism generates as much as $12 billion in revenues
each year.” In Namibia, the national constitution
itself includes a call to protect the “beauty and char-
acter” of the environment." And for many, simply
knowing that a particular species or ecosystem exists
is inspiring or comforting,

The Value of Diversity

The sheer variety of life has enormous value.

The variety of distinctive species, ecosystems, and
habitats influence the productivity and services pro-
vided by ecosystems. As the variety of species in an
ecosystem changes—a legacy of extinction or species
introduction—the ecosystem’s ability to absorb pol-
lution, maintain soil fertility and micro-climates,
cleanse water, and provide other invaluable services
changes too. When the elephant—a voracious veg-
etarian—disappeared from large areas of its tradi-
tional range in Africa, the ecosystem was altered as
grasslands reverted to woodlands and woodland
wildlife returned. When the sea otter was all but
exterminated from the Aleutian Islands by fur
traders, sea urchin populations swelled and over-
whelmed kelp production.

The value of variety is particularly apparent
in agriculture. For generations, people have raised a
wide range of crops and livestock to stabilize and
enhance productivity. The wisdom of these tech-
niques—including their contributions to watershed
protection, soil fertility maintenance, and receptivity
to integrated pest-management strategies—is being
reaffirmed today as farmers around the world urn
to alternative low-input production systems.

The genetic diversity found within individ-
ual crops is also of tremendous value. Genetic
diversity provides an edge in the constant evolu-
tionary battle between crops and livestock and the
pests and diseases that prey on them. In age-old
systems, several genetically distinct varieties of
crops are planted together as a hedge against crop
failure. The Ifugao of the Philippine island of
Luzon can name more than 200 varieties of sweet
potato, and Andean farmers cultivate thousands of
varieties of potatoes.

Breeders and farmers also draw on the genetic
diversity of crops and livestock to increase yields
and to respond to changing environmental condi-
tions. The opportunities provided by genetic engi-
neering—which allows the transfer of genes among
species—will further increase the opportunities
genetic diversity provides for enhancing agricultural
productivity. A wild tomato, found only in the Gala-
pagos Islands, can grow in seawater and possesses



jointless fruitstalks—a trait that has been bred into
domesticated tomatoes to make them easy to harvest
mechanically.” A wild relative of rice collected in
India provided a “resistance gene” that now pro-
tects high-yielding rice varieties in South and South-
east Asia from their nemesis, the brown plant-hop-
per. Plant breeding is to thank for fully half of the
gains in agricultural yields in the United States from
1930 to 1980: an estimated $1 billion annually has
been added to the value of U.S. agricultural output
by the widened genetic base."

Over time, the greatest value of the variety of
life may be found in the opportunities it provides
humanity for adapting to local and global change.
The unknown potential of genes, species,
and ecosystems represents a never-ending biologi-
cal frontier of inestimable but certainly high value.
Genetic diversity will enable breeders to tailor crops
to new climatic conditions. Earth’s biota—a bio-
chemical laboratory unmatched for size and inno-
vation—hold the still-secret cures for emerging dis-
eases. A diverse array of genes, species, and
ecosystems is a resource that can be tapped as
human needs and demands change.

Because biodiversity is so closely intertwined
with human needs, its conservation should rightfully
be considered an element of national security. It has
become increasingly apparent that national security
means much more than military might. Ecological
dimensions of national security cannot be ignored
when countries fight over access to water or when
environmental refugees strain national budgets and
public infrastructure. A secure nation means not
only a strong nation, but also one with a healthy
and educated populace, and a healthy and produc-
tive environment as well. National security will be
strongest in countries that care for their biodiversity
and the services it provides.

For many, these technical definitions and eco-
nomic calculations may be eclipsed by still more basic
reasons for conservation. Attitudes toward biodi-
versity and the respect that people show for other
species are strongly influenced by moral, cultural,
and religious values. The reason is not surprising.

Biodiversity is closely linked to cultural diversity—
human cultures are shaped in part by the living envi-
ronment that they in turn influence—and this linkage
has profoundly helped determine cultural values.
Most of the world’s religions teach respect for the
diversity of life and concern for its conservation.
Indeed, the variety of life is the backdrop against
which culture itself languishes or flourishes.

Even so, some reduction in biodiversity has
been an inevitable consequence of human devel-
opment, as species-rich forests and wetlands have
been converted to relatively species-poor farmlands
and plantations. Such conversions are themselves
an aspect of the use and management of biodiver-
sity, and there can be no doubt that they are bene-
ficial. But many ecosystems have been converted
to impoverished systems that are less productive—
economically as well as biologically. Such misuse
not only disrupts ecosystem function, it also
imposes a cost. In the United States, the destruc-
tion of estuarine ecosystems between 1954 and
1978 cost over $200 million annually in revenues
lost from commercial and sport fisheries alone.
Expensive engineering was needed to defend
against storms as substitutes for the natural
defenses provided by coastal wetlands.

The many values of biodiversity and its impor-
tance for development suggest why biodiversity con-
servation differs from traditional nature conserva-
tion." Biodiversity conservation entails a shift from
a defensive posture—protecting nature from the
impacts of development—to an offensive effort seek-
ing to meet peoples’ needs from biological resources
while ensuring the long-term sustainability of Earth’s
biotic wealth. It thus involves not only the protec-
tion of wild species but also the safeguarding of the
genetic diversity of cultivated and domesticated
species and their wild relatives. This goal speaks to
modified and intensively managed ecosystems as
well as natural ones, and it is pursued in the human
interest and for human benefit. In sum, biodiver-
sity conservation seeks to maintain the human life
support system provided by nature, and the living
resources essentia. for development.
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Losses of Biodiversity

and Their Causes

We aren’t quite sure who is cutting our forests and who is going to flood our land,

but we know they live in towns, where rich people are getting richer,

and we poor people are losing what little we have.

STATEMENT OF THE IBAN PEOPLE, SARAWAK, MALAYSIA

iological diversity is being eroded as fast today
B as at any time since the dinosaurs died out

some 65 million years ago. The crucible of
extinction is believed to be in tropical forests. Around 10
million species live on earth, according to the best estimates
(See Box 2), and tropical forests house between 50 and 90
percent of this total. About 17 million hectares of tropical
forests—an area four times the size of Switzerland—are
now being cleared annually," and scientists estimate that at
these rates roughly 5 to 10 percent of tropical forest species
may face extinction within the next 30 years." (See Figure
2.) This estimate may prove conservative, however. Rates
of tropical forest loss are accelerating, and some particu-
larly species-rich forests are likely to be largely destroyed
in our lifetime. Some scientists believe that about 60,000 of
the world’s 240,000 plant species, and perhaps even higher

proportions of vertebrate and insect species, could lose their
lease on life over the next three decades unless deforestaton
is slowed immediately."”

Tropical forests are by no means the only sites with
endangered biodiversity. Worldwide, nearly as much tem-
perate rain forest—once covering an area nearly the size of
Malaysia—has also been lost.” Although the total extent of
forest in the northern temperate and boreal regions has not
changed much in recent years, in many areas the species-
rich, old-growth forests have been steadily replaced by sec-
ond-growth forests and plantations. Evidence of accelerat-
ing clearance of temperate forests is also appearing:
between 1977 and 1987, 1.6 million hectares of forest was
lost in the United States alone."”

In several spots in Europe, fungal species diversity has
dropped by 50 percent or more over the past 60 years.”




In such “Mediterranean” climes as California, South
Africa, central Chile, and Southwest Australia, at
least 10 percent of all plant and animal species are
imperilled. The largest number of recent extinc-
tions have been on oceanic islands: some 60 percent
of plant species endemic to the Galapagos Islands
are endangered, as are 42 percent of the Azores’
endemic species and 75 percent of the endemic plant
species of the Canary Islands.

The biodiversity of marine and freshwater sys-
tems faces serious loss and degradation. Perhaps
hardest hit of all are freshwater ecosystems, battling
long-term pollution and the introduction of many
alien species. (See Box 3.) Marine ecosystems too
are suffering from the loss of unique populations of
many species and are undergoing major ecological
changes. (See Box 4.)

The number of documented species extinctions
over the past century is small compared to those pre-
dicted for the coming decades. This difference is
due, in part, to the acceleration of rates of habitat

loss over recent decades but also to the difficulty of
documenting extinctions. The vast majority of
species has not yet even been described, and many
may disappear before they are even known to sci-
ence. Moreover, species are generally not declared to
be extinct until years after they have last been seen—
so figures for documented extinctions are highly con-
servative. Finally, some species whose populations
are reduced by habitat loss below the level necessary
for long-term survival may hang on for several
decades without hope of recovery as their popula-
tion dwindles—these are the “living dead.”

Still, evidence of extinction, especially of dis-
tinct populations of species, is only too plentiful. In
1990, the otter died out in the Netherlands, and in
1991 Britain declared the mouse-eared bat extinct.”
In the eastern Pacific, elevated sea temperatures in
the 1980s caused the extinction of a hydrocoral.”
In the past decade, at least 34 species or unique pop-
ulations of plants and vertebrates have become
extinct in the United States while awaiting federal

FIGURE 2

Percent of Tropical Forest Species Likely to be Sentenced

to Extinction in Coming Decades
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protection.” Worldwide, over 700 extinctions of
vertebrates, invertebrates, and vascular plants have
been recorded since 1600.* How many species
went extinct elsewhere, unnoticed?

Habitat loss not only precipitates species
extinctions, it also represents a loss of biodiversity in
its own right. In many countries, relatively little nat-
ural vegetation remains untouched by human hands.
In Bangladesh, only 6 percent of the original vege-
tation remains. Forests around the Mediterranean
Sea probably once covered 10 times their current
area, and in the Netherlands and Britain, less than 4
percent of lowland raised bogs remain undamaged.

The dramatic losses of species and ecosystems
obscure equally large and important threats to
genetic diversity. Worldwide, some 492 genetically
distinct populations of tree species (including some
full species) are endangered.” In the northwestern
United States, 159 genetically distinct populations
of ocean-migrating fish are at high or moderate risk
of extinction, if they have not already slipped into
oblivion.”

Loss of genetic diversity could imperil agricul-
ture. How much the genetic base has already
eroded is hard to say, but since the 1950s, the spread
of modern “Green Revolution” varieties of corn,
wheat, rice, and other crops has rapidly squeezed
out native landraces. Modern varieties were
adopted on 40 percent of Asia’s rice farms within
15 years of their release, and in the Philippines,
Indonesia, and some other countries, more than 80
percent of all farmers now plant the new varieties.
In Indonesia, 1500 local rice varieties have become
extinct in the last 15 years.” A recent survey of sites
in Kenya with wild coffee relatives found that the
coffee plants in two of the sites had disappeared,
three sites were highly threatened, and six were pos-
sibly threatened. Only two were secure.

The impact of such losses of genetic diversity
often registers swiftly. In 1991, the genetic similar-
ity of Brazil’s orange trees opened the way for the
worst outbreak of citrus canker recorded in the
country.” In 1970, U.S. farmers lost $1 billion to a
disease that swept through uniformly susceptible

BOX 2

How Many Species Are There?

Surprisingly, scientists have a better understanding of how
many stars there are in the galaxy than how many species there
are on Earth. Estimates of global species diversity have varied
from 2 million tc 100 million species, with a best estimate of some-
where near 10 million, and only 1.4 million have actually been
named. The prcblems stemming from the limits of current knowl-
edge of species diversity are compounded by the lack of a central
database or list of the world's species.

New spedes are still being discovered—even new birds and
mammals. On average, about three new species of birds are found
each year, and as recently as 1990 a new species of monkey was
discovered. Otter vertebrate groups are still far from being com-
pletely described: an estimated 40 percent of freshwater fishes
in South America have not yet been classified.

Scientists were startled in 1980 by the discovery of a
tremendous diversity of insects in tropical forests. In one study of
just 19 trees in Panama, fully 8o percent of the 1,200 beetle species
discovered were previously unknown to science. At least 6 million
to g million species of arthropods—and possibly more than 30 mil-
lion—are now thought to dwell in the tropics with only a small
fraction currently described.

As scientists begin investigating other little-known ecosys-
tems, like the soil and the deep sea, "surprising” discoveries of
species become commonplace. Small wonder. A single square
meter of temperate forest can hold 200,000 mites and tens of thou-
sands of other nvertebrates. A similar-sized plot from tropical
grasslands can nold 32 million nematodes, and one gram of the
same soil might hold go million bacteria and other microbes. How
many species these communities contain is still anyone’s guess.

Marine systems too are revealing an unsuspected diversity.
Scientists believe that the deep sea floor may contain as many as a
million undescribed species. Entirely new communities of organ-
isms—hydrothermal vent communities—were found less than two
decades ago. More than 20 new families or subfamilies, so new gen-
era, and 100 new species from these vents have been identified.

Source: Thomas, 1990; Grassle, 1989; Grassle et al., 1990
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BOX 3

Biodiversity in Freshwater Ecosystems

Both Old World and New World cultures have
been centered on freshwater habitats—Babylon
between the Tigris and Euphrates Rivers, Egypt on
the Nile, Rome on the Tiber, the Aztec capital built
on man-made islands in Lake Tenochtitlan, Paris on
the Seine, Kinshasa on the Zaire River. The world's
rivers, lakes, streams, and wetlands provide most of
the world’s water for drinking, agriculture, sanita-
tion, and industry, as well as huge quantities of fish
and shellfish.

Freshwaters are also home to a tremendous
diversity of fish, amphibians, aquatic plants, inver-
tebrates, and microorganisms. The Amazon River
alone contains an estimated 3000 species of fish—
only 25 percent less than the total number of mam-
mals woridwide. And freshwater biodiversity is
among the most poorly known on Earth. Scientists
believe that Thailand may have as many as 1000
species of freshwater fish, but only some 475 have
actually been recorded.

Freshwater biodiversity is seriously threatened
today—a telling indicator of the status of the world's
freshwater ecosystems. All native fishes in the Valley
of Mexico are extinct. A recent survey in Malaysia
found fewer than half of the 266 fish species previ-
ously known from the country. On the island of Sin-
gapore, 18 out of 53 species of freshwater fish collected
in 1934 could not be located in exhaustive searches
only 30 years later. In the southeastern United States,
40 1o 50 percent of freshwater snail species are now
extinct or endangered due to the impoundment and
channelization of rivers. Even on a continental scale,
species loss can be very high. In North America, one-
third of the native freshwater fish species are extinct
or endangered to some degree.

Biodiversity in freshwater systems is distributed
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in a fundamentally different pattern from that in
marine or terrestrial systems. Organisms on land or in
the sea live in media that are more or less continuous
over extensive regions, and species adjust their ranges
to some degree as climate or ecological conditions
chenge. But freshwater habitats are relatively discon-
tinuous, and many freshwater species do not disperse
easily across the land barriers that separate river
drainages into discrete units. This has three impor-
tant consequences: a) freshwater species must sur-
vive climatic and ecological changes in place; b) fresh-
waer biodiversity is usually highly localized, and even
small lake or stream systems often harbor unique,
locally evolved forms of life; and c) freshwater species
diversity is high even in regions where the number of
species at any given site is low, since species differ
between one site and the next.

Freshwater lakes are classical examples of
"habitat islands” (in this case, bodies of water sur-
rounded by expanses of land). Like islands in general,
the larger, more ancient lakes tend to have high levels
of endemism, and in the rift lakes of Africa or Lake
Baikal of Central Asia, species diversity can be spec-
tacular. With hundreds of species each—go percent
of them in some cases found nowhere else—the East
African lakes harbor some of the world's greatest con-
certrations of locally endemic species.

Unfortunately, lakes are like islands in another
way too: they suffer high rates of extinction when
habitat modification begins or when exotic species are
introduced. The introduction of non-native species—
regrettably still often sanctioned or promoted by gov-
ernments—is associated with the depletion of biodi-
versity and the collapse of major fisheries in such lakes
as lake Chapala of Mexico, Lake Gatun of Panama, and
the Great Lakes of North America.
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3 ITY AND THEIR CAUSES

Other factors contributing to the decline of
freshwater ecosystems and their native biota are
chemical and thermal pollution, over-harvesting,
and habitat modifications (such as dam construc-
tion). These factors have affected biodiversity to
different degrees in both industrialized and devel-
oping regions. In Europe and North America, pol-
lution, acidification, and the physical modification
of streams have had the greatest impact. In much
of South America and Africa, over-harvesting and
introduction of non-native species are relatively
more important as agents of biodiversity loss.

Programs to protect freshwater biodiver-
sity in industrialized countries have lagged far
behind the programs for saving terrestrial biota.
Many protected areas include lakes or small por-
tions of watersheds, but rivers and streams are
often too linear to incorporate adequately into
protected areas. Moreover, rivers and streams fre-
quently pass through more than one political juris-
diction or may themselves constitute political
boundaries. (The Danube crosses or borders upon
seven European nations.) Consequently, effective
management of riverine biodiversity is often a
casualty of politics.

The primary method of protecting fresh-
water biodiversity has been to designate particu-
lar species as threatened or endangered, making
them subject to national recovery programs or
international protection. Unfortunately, this
approach is failing. In the United States, for
example, no aquatic species has ever graduated
from the government's endangered species list,
but 10 species of fish have been removed due to
extinction.

Source:! Usher, 1991; Diamond, 1989; Miller, et. al._,
1989; Reid and Miller, 1989; Williams et. al., 1989;
Prance, 1987; IUCN, 1983; Mohsin and Ambak, 1983

corn varieties. Similarly, the Irish potato famine in
1846, the loss of a large portion of the Soviet wheat
crop in 1972, and the citrus canker outbreak in
Florida in 1984 all stemmed from reductions in
genetic diversity.” In such countries as Bangladesh,
where some 62 percent of rice varieties come from
a single maternal plant, Indonesia (74 percent), and
Sri Lanka (75 percent), such outbreaks could occur
at any time.

Gene banks have slowed the loss of genetic
diversity, but the high costs of periodically regener-
ating the seeds and the risk of mechanical failures
make seedbanks less than fail-safe. In 1980, experts
estimated that even in developed countries between
one-half and two-thirds of the seeds collected in past
decades had beenlost.” In 1991, representatives of
13 national germplasm banks in Latin America
reported that berween 5 and 100 percent of the
maize seed collected between 1940 and 1980 is no
longer viable.”

The loss of genetic, species, and ecosystem
diversity both stems from and invites the loss of cul-
tural diversity. Diverse cultures have bred and sus-
tained numerous varieties of crops, livestock, and
habitats. By the same token, the loss of certain
crops, the replacement of traditional crops with
export crops, the extinction of species embedded in
religion, mythology, or folklore, and the degrada-
tion or conversion of homelands are cultural as well
as biological losses. Since 1900, experts say, about
one Indian tribe has disappeared from Brazil each
year.” Almost one half of the world’s 6000 lan-
guages may die out in the next 100 years. Of the
3000 languages expected to survive for a century,
nearly half will probably not last much longer.*

Causes and Mechanisms of Biodiversity
Impoverishment

The current losses of biodiversity have both
direct and indirect causes. The direct mechanisms
include habitat less and fragmentation, invasion by
introduced species, the over-exploitation of living
resources, pollution, global climate change, and
industrial agriculture and forestry. (See Box 5.) But




these are not the root of the problem. Biotic impov-
erishment is an almost inevitable consequence of the
ways in which the human species has used and mis-
used the environment in the course of its rise to
dominance.

As people awaken to the damage unsustain-
able development is increasingly inflicting on the
web of life and the human prospect, the search for
solutions must turn inward. The roots of the biodi-
versity crisis are not “out there” in the forest or on
the savannah, but embedded in the way we live.
They lie in burgeoning human numbers, the way in
which the human species has progressively broad-
ened its ecological niche and appropriated ever more
of the earth’s biological productivity, the excessive
and unsustainable consumption of natural resources,
a continuing reduction in the number of traded
products from agriculture and fisheries, economic
systems that fail to set a proper value on the envi-
ronment, inappropriate social structures, and weak-
nesses in legal and institutional systems. Just as bio-
diversity is an essential resource for sustainable
development, finding sustainable ways to live is
essential if biological diversity is to be conserved.

Six fundamental causes of biodiversity loss

m the unsustainably high rate of human population
growth and natural resource consumption

In most countries with high fertility rartes,
about half the population is under the age of 16.
The resulting demographic momentum—that is,
high birth rates in coming years due to the large
number of people who will be reaching their repro-
ductive years—means that global population will
continue to grow for at least the next half century
and probably longer, barring catastrophe. (See Fig-
ure 3.) Another billion people are likely to be added
to the world population for each of the next three
decades. The rates and magnitude of this growth
and the eventual size at which the global population
stabilizes—critical considerations for biodiversity—
depend on social and economic measures, especially
on the rate of economic development in the devel-
oping countries.
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BOX 4
Biodiversity in
Marine Ecosystems

In 1768, only 27 years after its discovery in the
Bering Sea, the last Steller’s sea cow was killed—a fate
shared by the great auk in the 1840s, the Caribbean
monk seal in the 19508, and unknown numbers of other
marine species. Far less publicized than loss of bio-
logical diversity on land, the loss of marine genetic,
species, and ecosystem diversity is a global crisis in its
own right.

Although fewer marine than land species have
been described, in some respects the marine realm is
more diverse. [t hosts 31 of the world’s 32 extant ani-
mal phyla, 14 of them exclusively marine. Coral reefs,
like tropical forests, are renowned for their dazzling
species diversity, though recent evidence suggests that
the deep sea might also have a remarkably high species
diversity. Because many marine species defend them-
selves chemically, marine biochemical diversity is an
exciting source of new medicines. The diversity of life
in marine systems also affords recreational and aes-
thetic pleasures.

The oceans' biotic wealth extends beyond num-
bers of species; the highest measured productivity on
Earth is in North Pacific kelp beds. Seafoods provide
much of humankind's protein supply. Marine photo-
synthesizing and shell-forming organisms tie up car-
bon dioxide that would otherwise intensify global
warming. The diversity of marine ecosystems, from
structurally complex mangrove forests to seemingly
featureless oceanic midwaters, is at least comparable
to the land's.

Marine scientists are continually reminded of
how little is known about the seas. Not until 1938 was
it learned that coelacanth fish, until then known only
as fossils, still survive in the Indian Ocean. And it was
as recently as 1977 that hydrothermal vents, with



diverse and unique associated ecosystems, were discovered
in the East Pacific.

As technology and international trade have intensified,
their impact has extended even to the remote oceans, which
bear the "fingerprints” of humanity. Even in Antarctica, pen-
guins far from any agriculture contain DDT, shorelines have
been fouled by oil spills, and blue whales are critically endan-
gered. The species and ecosystems suffering most, however,
are in the coastal waters closest to humankind.

Several distinctive aspects of the sea complicate the task
of conservation. First, marine ecosystems are at the receiv-
ing end of drainage from the land, and most wastes eventu-
ally wind up there. Second, reproduction of marine organisms
can be very uneven in space and time. In widespread species,
such as the tropical West Atlantic Nassau grouper, spawning
may occur in just a few places. Long-lived species, such as the
geoduck clam of Northeast Pacific coastal bays, may recruit
successfully only once in many years.

Many marine organisms release their eggs into the sur-
face waters of the sea. Planktonic larvae can disperse hun-
dreds, even thousands, of kilometers, and because of this
widespread dispersal marine fishes, invertebrates, and plants
might seem to be at low risk of extinction. Not so. The endan-
gered totoaba fish of the Sea of Cortez, the extinct (1930s) West
Atlantic eelgrass limpet, and an extinct (1980s) hydrocoral of
the East Pacific’s Gulf of Chiriqui all had wide-dispersing plank-
tonic larvae.

Several categories of marine species are particularly vul-
nerable. Surface-dwellers (including larvae of many commer-
cial fishes) are vulnerable to oil and other floating pollutants
and increased ultraviolet radiation. Species requiring more
than one habitat during development (such as Pacific salmon
populations) are threatened by activities in any one of them.
Species that mature slowly and produce few young (such as
sea turtles, seabirds, and sharks) are vulnerable to over-
exploitation. So are the exceptionally large species favored
by people for food and other products, who have decimated
once-sizable populations of giant clams, king crabs, bluefin
tunas, and the great whales.

Preventing extinctions is essential but not sufficient.
Maintaining the integrity of the sea and, hence, its sustained
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production of resources and services requires attention to
whole ecosystems as well as to their component species. Estu-
aries and salt marshes, mangrove forests, and seagrass beds
near cities and towns are severely degraded worldwide. And,
because ships carry millions of larvae in their ballast tanks,
alien species are common in the busiest harbors, where more
than half of the species can be interlopers. Many estuaries
draining rural watersheds are contaminated with agricultural
chemicals and choked with silt eroded from farming and
forestry. And the increasingly observed worldwide bleaching
of corals could portend massive ecological changes for coral
reefs and other marine ecosystems. Global atmospheric
change will touch even the remotest areas.

Marine conservation has only become an issue of global
concern within the last 20 years. There are three main reasons
for this delay. First, because the sea is not their element, peo-
ple seldom notice damages that would be readily observed on
land. Wastes, for example, simply seem to disappear. So
widespread is the notion that the seas are infinite and inex-
haustible that few become alarmed even when fisheries crash
and ecosystems become sewers. Second, there is no tradition
of managing marine areas for conservation, whereas protected
areas have existed on land for over a century. Strategies and
plans for marine protected areas are a product of the last i5
years and have still to gain general acceptance. Integrated
resource management in the coastal zone, though the key to
conservation and sustainable use, is hardly being applied any-
where. Third, most of the seas and oceans lie outside the juris-
diction of states, and even territorial waters and those within
Exclusive Economic Zones are communal property. Because
the ocean has been an "open access resource,” competitive
exploitation has been the norm. Even though fisheries con-
ventions and international agreements on the management of
whales and seals have existed for some time, only within the
past 20 years have regional seas conventions, conventions to
prevent marine pollution, and the UN Convention on the Law of
the Sea (still lacking enough ratifications to bring it into force)
begun to impose a framework of international law on the 70
percent of the Earth's surface that is ocean.
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BOX 5

Mechanisms for the Loss of Biodiversity

Habitat Loss and Fragmentation

Relatively undisturbed ecosystems have shrunk
dramatically in area over past decades as the human
population and resource consumption have grown.
Ninety-eight percent of the tropical dry forest along
Central America's Pacific coast has disappeared. Thai-
land lost 22 percent of its mangroves between 1961 and
1985, and virtually none of the remainder is undis-
turbed. In freshwater ecosystems, dams have destroyed
large sections of river and stream habitat. In marine
ecosystems, coastal development has wiped out reef
and near-shore communities. In tropical forests, a
major cause of forest loss is the expansion of marginal
agriculture, though in specific regions commercial tim-
ber harvest may pose an even greater problem.

Introduced species

Introduced species are responsible for many
recorded species extinctions, especially on islands. In
these isolated ecosystems, a new predator, competi-
tor, or pathogen can rapidly imperil species that did
not co-evolve with the newcomer. In Hawaii, some
86 introduced plant species seriously threaten native
biodiversity; one introduced tree species has now dis-
placed more than 30,000 acres of native forest.

Over-exploitation of plant and animal species
Numerous forest, fisheries, and wildlife
resources have been over-exploited, sometimes to the
point of extinction. Historically; both the great auk and
the passenger pigeon succumbed to such pressure, and
the Lebanon cedar that once blanketed 500,000
hectares now is found in only a few scattered remnants
of forest. Over-exploitation of the Peruvian anchovy
between 1958 and 1970 dramatically reduced the pop-
ulation size and the catch. Today, the Sumatran and
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Javan rhinos have been hunted to the verge of extinc-
tion, along with numerous other vertebrates. Many
extinctions attend the human harvest of food, but the
search for precious commodities—notably, ivory—and
for pets, curiosities, and collector's items has also
impirged on some populations and obliterated others.

Pollution of soil, water, and atmosphere

Pollutants strain ecosystems and may reduce or
eliminate populations of sensitive species. Contamina-
tion may reverberate along the food chain: barn owl
popuations in the United Kingdom have fallen by 10
percent since new rodenticides were introduced, and
illegal pesticides used to control crayfish along the
boundaries of Spain’s Cota Donana National Park in 1985
killed 30,000 birds. Some 43 species have been lost in
Polard's Ojcow National Park, due in part to severe air
pollusion. Soil microbes have also suifered from pollu-
tion as industry sheds heavy metals and irrigated agri-
culture brings on salinization. Acid rain has made thou-
sands of Scandinavian and North American lakes and
pools virtually lifeless, and, in combination with other
kinds of air pollution, has damaged forests throughout
Europe. Marine pollution, particularly from non-point
sources, has defiled the Mediterranean and many estu-
aries and coastal seas throughout the world.

Global climate change

In coming decades, a massive "side-effect” of air
pollution—global warming—could play havoc with the
world's living organisms. Human-caused increases in
"greenhouse gases” in the atmosphere are likely to
commit the planet to a global temperature rise of some
I°10.3°C (2° to 5° F) during the next century, with an
associated rise in sea level of 1 to 2 meters. Each I°C
rise in temperature will displace the limits of tolerance
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of land species some 125 km towards the poles, or 150
m vertically on the mountains. Many species will not
be able to redistribute themselves fast enough to keep
up with the projected changes, and considerable alter-
ations in ecosystem structure and function are likely.
In the United States rising seas in the next century
may cover the entire habitat of at least 8o species
already at risk of extinction. Many of the world's
islands would be completely submerged by the more
extreme projections of sea level rise—wiping out their
fauna and flora. And protected areas themselves will
be placed under stress as environmental conditions
deteriorate within and suitable habitat for their
species cannot be found in the disturbed land sur-
rounding them.

Industrial agriculture and forestry

Until this century, farmers and pastoralists bred
and maintained a tremendous diversity of crop and
livestock varieties around the world. But on-farm
diversity is shrinking fast thanks to modern plant-
breeding programs and the resulting productivity
gains achieved by planting comparatively fewer vari-
eties of crops that respond better to water, fertiliz-
ers, and pesticides. Similar trends are transforming
diverse forest ecosystems into high-yielding mono-
cultural tree plantations—some of which now resem-
ble a field of maize as much as a natural forest—and
even fewer tree genes than crop genes have been pre-
served off-site as an insurance policy against disease
and pests.
Source: Reid and Trexler, 1997, IPCC, 1990; Thorseli, 1980;

Reid and Miller, 1983; Schneider, 1989; Janzen, 1988, Vitousek
et al., 1987; MacKenzie, 1988; Chaney and Basbous, 1878

15

As numbers have increased and new tech-
nologies have developed, humanity has appropri-
ated an ever-increasing share of the earth’s resources.
People consume, divert, or destroy an estimated 39
percent of the terrestrial productivity of photosyn-
thetic plants, algae, and bacteria, the fundamental
source of the energy available for virtually all living
systems.” This trend is unsustainable. The world’s
biotic systems simply cannot accommodate an ever-
growing claim on primary productivity to meet fur-
ther growth in human population and consumption.
The inherent limits of the natural resource base will
impose a correspording limit on the number of peo-
ple who rely on it. Of course, an ecosystem’s (or, for
that matter, a planet’s) “ecological carrying capac-
ity” can be increased by technology (as the history of
agriculture demonstrates), but ultimate constraints
on consumption ate nevertheless real.

Critical environmental resources are now
under stress. Emissions of pollutants, including
greenhouse gases, are already overtaxing the toler-
ance of ecosystems and the dispersal capacity of the
atmosphere. Ozone layer depletion, acid rain, and
air pollution are all taking a toll on biodiversity
today and may threaten it even more severely in the
future, particularly if climate change accelerates.
Excessive consumption of minerals and other non-
renewable resources and a gross over-use and waste
of energy, especially by the industrialized nations,
aggravates these problems. The developed coun-
tries bear the principal responsibility for these
impacts, and they need to move swiftly toward a
more sustainable way of life. New patterns of devel-
opment are essential if projected populaton growth
is to be accommodated without straining the planet’s

carrying capacity.

m the steadily narrowing spectrum of traded prod-
ucts from agriculture, forestry, and fisheries

For millenniz, the world was a patchwork of
relatively autonomous regions. Knowledge, subsis-
tence strategies, and social structures evolved in each
region more or less independently, and people’s
demands on the environment rarely exceeded




nature’s capacity. In forest areas, traditional agri-
culture did not appreciably erode diversity where
population densities remained low, market pressure
was slack, and the combination of shifting cultiva-
tion, hunting, fishing, and the gathering of forest
products that formed the backbone of most tradi-
tional subsistence strategies was well-balanced. No
one group could undermine biodiversity overall, and
some even enhanced it. But the global exchange
economy that has emerged over the past century,
based on principles of comparative advantage and
specialization, has increased both uniformity and
interdependence.

In agriculture, producers now specialize in

FIGURE 3
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the relatively few crops that provide an edge in the
world economy. As the number of crop species
declines, local nitrogen-fixing bacteria, mycor-
rhizae, predators, pollinators, seed dispersers, and
other species that co-evolved over centuries with
traditional agricultural systems die out. The use
of fertilizers, pesticides, and high-yielding varieties
to maximize production and profits over the short-
term exacerbates this loss. In forest areas, the rapid
and total conversion of forests (often to monocul-
tural cash crops) is widespread. When the price
of coffee or palm oil drops, the plantation cannot
quickly revert to the biologically diverse forest that
preceded it, even if left alone. Similarly, large global
markets have fostered the development of what
might be called blanket fishing. Monofilament
drift nets, for instance, catch enormous quantities
of target species—and enormous numbers of “inci-
dental” marine mammals, birds, and so-called non-
target fish.

m economic systems and policies that fail to value
the environment and its resources

Many conversions of natural systems—such
as forests or wetlands to farmlands and rangelands—
are economically and biologically inefficient. They
happen partly because of the urgent need for land to
cu'tivate, regardless of how sustainable cultivation
15, and partly because natural habitats are commonly
under-valued economically.

There are several reasons for the misvaluation
of biological resources. First, many biological
resources are consumed directly and never enter
markets. Among forest products, sawn timber, pulp-
wood, rattan, and gums are likely to be marketed
while much of the food, fuelwood, and medicinal
plants harvested by local people and the clean water
supplied by the forest to the rivers will not. Accord-
ingly, the economic values of logging and other
potentially exhaustive uses are overestimated while
sustainable uses (and aesthetic and spiritual benefits)
are underestimated, creating incentives to impover-
ish the forest.

Second, biodiversity’s benefits are in large part



LOSSES OF BIODIVER

“public goods” that no single owner can claim. Wet-
land protection, for example, benefits the public tan-
gibly and quantifiably, but the benefits are so diffuse
that no market incentives for wetland conservation
ever develop. This undervaluation then justifies gov-
ernment policies—such as tax incentives—that fur-
ther encourage wetland conversion to use with
greater “market” value.

Third, property rights are more likely to be
granted to those who clear and settle forests and
other lands covered with natural vegetation than to
forest dwellers living by the sustainable harvest of
natural products. Formal property rights are also
often easier to obtain by people living in cities and
working in the formal sector of the economy—
which itself favors the extraction and marketing of
products such as timber over the sustainable harvest
of products with limited market value. Any uncer-
tainty over property rights weakens incentives for
stewardship and encourages over-exploitation. Few
farmers will plant woodlots that they might not own
five years later. People who do not benefit from a
tourist industry, but need food, are more likely to
kill than to protect wild animals. People who have
no stake in a resource are the least likely to care for
it and the most likely to alter it if doing so estab-
lishes ownership.

Correctly valued, biologically diverse natural
systems are major economic assets. But because such
systems are commonly undervalued, biodiversity
conservation is seen as a cost rather than an invest-
ment. Correcting this error is essential to conserving
global and national biodiversity.

m inequity in the ownership, management and flow
of benefits from both the use and conservation of
biological resources

In most countries, ownership and control of
Jand and biotic resources, and all the benefits they
confer, are distributed in ways that work against bio-
diversity conservation and sustainable living. The
rapid depletion of species and the destruction of
habitats are the norm in many countries where a
minority of the population owns or controls most of
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the land. Quick profits from excessive logging or
overfishing flow to the few, while the local commu-
nities dependent on the continued production of the
resources pay the price.

A second problem arises from the concentra-
tion of resource control and responsibility for envi-
ronmental policy decisions primarily in the hands
of urban men. In many societies women manage
the environment and possess far greater knowledge
of biodiversity’s value to farming and health.

A third issue is the way international trade,
debt and technology transfer policies and practices
foster inequities that resemble—and often rein-
force—those found within nations. By 1988, devel-
oping countries were transferring $32.5 billion net
to industrialized countries, excluding other implicit
resource transfers not involving direct financial
flows. (At the beginning of the decade, $42.6 billion
had been flowing to developing countries.)”* To con-
serve biodiversity, industrialized countries must
reverse this flow. If the developing countries con-
tinue to be shut out of markets, deprived of access to
technology, and burdened with debt, they will have
neither the means nor the incentive to conserve their
resources for the future.

m deficiencies in knowledge and its application
Scientists still do not have adequate knowl-
edge of natural ecosystems and their innumerable
components. This ignorance is compounded by the
destruction of cultures that possess a traditional
understanding of nature. Even where knowledge
exists, it does not flow efficiently to decision-makers,
who have in consequence often failed to develop
policies that reflect the scientific, economic, social
and ethical values of biodiversity. Information also
fails to flow properly between central decision-mak-
ers and the local communities who depend directly
on biological resources, and who may have their
livelihood jeopardized by inappropriate develop-
ment projects and other actions. A final difficulty
stems from public reluctance to accept policies that
reduce excessive resource consumption, no matter
how logical or necessary such policies may be.
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w legal and institutional systems that promote
unsustainable exploitation

Ecological and economic realities clearly call
for a cross-sectoral approach to biodiversity conser-
vation and management. Yet, many national and
international institutions operate along rigidly sec-
toral lines, and many environmental institutions are
small and short of resources. Cross-sectoral coordi-
nating machinery is being introduced, both at inter-
national level and within countries, but it has yet to
prove its effectiveness.

A second problem is the overcentralization of
government and corporate planning, which hinders
local implementation, discourages local participa-
tion, and closes the process to citizen’s groups and
non-governmental organizations,

A third problem is the weakness of most agen-
cies and organizations charged with nature conser-
vation. Few have the personnel or financial
resources needed even to support minimal pro-
grams. Their efforts are commonly fragmented and
overlapping; what conservation planning they do is
neither comprehensive nor strategic, and they do
not integrate # situ and ex situ conservation tools
and technologies.

Adding to these difficulties, many countries
lack an adequate system of environmental laws and
other instruments to ensure the protection of the
environment and the sustainable use of its resources.
In many developing countries, customary laws that
conserved biological resources well have been
replaced by less effective legal systems; national pol-
icy-making and planning processes are ineffective,
the use of economic instruments to promote envi-
ronmental protection is insufficient, and basic sci-
entific knowledge is inadequate.

Largely because of these legal and institutional
constraints, biodiversity conservation has typically
been piecemeal and concentrated on traditional
wildlife protection techniques—a protected area
here, a regime for managing an endangered or
threatened species there. Even multiplied many
times, such efforts seldom fulfill species’ habitat
requirements, particularly those of migratory ani-
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muls, since land-use practices outside protected areas
can alter water supplies, introduce pollutants, and
change micro-climates. And such efforts do nothing
to ensure that policies for sustainable resource use
are integrated, which is at the heart of biodiversity
conservation,.

Region-wide management approaches are
needed to address the habitat needs of whole biotic
communities and to integrate conservation with
regional development. In most situations, managing
entire regions as national parks, forest reserves, or
marine reserves is inappropriate. But lack of the
integrated expertise and authority needed to manage
a mix of developed and wild ecosystems impedes
sound regional management. Regions big enough
for effective development and resource management
incorporating biodiversity conservation typically
come under various local, state, or provincial gov-
ernment jurisdictions, and some involve two or
more nations—an administrative nightmare.
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The Strategy for
Biodiversity Conservation

The one process ongoing in the 1990s that will take millions of years

to correct is the loss of genetic and species diversity by the destruction of natural habitats.

This is the folly that our descendants are least likely to forgive us.

E.O. WirtsoN, HARVARD UNIVERSITY, UNITED STATES

The Goal of Biodiversity Conservation
uccessful action to conserve biodiversity must
address the full range of causes of its current loss

S and embrace the opportunities that genes, species,
and ecosystems provide for sustainable development.
Because the goal of biodiversity conservation—supporting
sustainable development by protecting and using biologi-
cal resources in ways that do not diminish the world’s vari-
ety of genes and species or destroy important habitats and
ecosystems—is so broad, any biodiversity conservation strat-
egy must also have a broad scope. But the campaign can be
broken down into three basic elements: saving biodiver-
sity, studying it, and using it sustainably and equitably.
Saving biodiversity means taking steps to protect

genes, species, habitats, and ecosystems. The best way to
maintain species is to maintain their habitats. Saving bio-
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diversity therefore often involves efforts to prevent the
degradation of key natural ecosystems and to manage and
protect them effectively. But since many of the world’s
habitats have been modified for such human uses as agri-
culture, the program must include measures to maintain
diversity on lands and in waters that have already been dis-
turbed. A third component is restoring lost species to their
former habitats and preserving species in genebanks, zoos,
botanic gardens, and other off-site (ex situ) facilities.
Studying biodiversity means documenting its compo-
sition, distrbution, structure, and function; understanding
the roles and functions of genes, species, and ecosystems;
grasping the complex links between modified and natural
systems; and using this understanding to support sustainable
development. It also means building awareness of biodi-
versity’s values, providing opportunities for people to appre-




ciate nature’s variety, integrating biodiversity issues
into educational curricula, and ensuring that the pub-
lic has access to information on biodiversity, espe-
cially on developments that will influence it locally.
Using biodiversity sustainably and equitably
means husbanding biological resources so that they
last indefinitely, making sure that biodiversity is used
to improve the human condition, and seeing that
these resources are shared equitably. “Use” does not,
however, automatically imply consumption. Often,

FIGURE 4

Elements of Biodiversity Conservation

. Slowing the loss of biodiversity requires greater understanding of its

role in ecosystems and its importance for human life. Conversely, to

increase understanding of biodiversity, representative and viable
samples of ecosystems, species, and populations must be maintained.

. Greater incentives will exist to slow the loss of biodiversity if its imme-

diate value to humanity is increased. Conversely, the many current and
potential benefits that biodiversity can provide to humanity cannot be
sustained unless the biological resource base is maintained.

. Developing sustainable uses of biodiversity requires the application of

both traditional and modern knowledge of biodiversity and biological
resources. Conversely, users needs should help set biodiversity research

priorities.

T the best economic use of biodiversity may be to
maintain it in its natural state for its ecological or
cultural values, as in the cases of forested watersheds
or sacred groves.

The biodiversity conservation agenda must
encompass much more than concern for protected
areas, threatened species, zoos or seedbanks, and its
constituency must be broad-based. It has to take place
within the wider context of the move toward sus-
tainable living discussed in Our Common Future—
the report of the World Commission on Environment
and Development—and detailed in Caring for the
Earth, the successor and complement to the World
Conservation Strategy. (See Box 6, a summary of the
central proposals in Caring for the Earth.)

How can biodiversity conservation be
addressed within the context of sustainable devel-
opment, as it must to succeed? There must be new
contacts and partnerships within communities,
bringing biologists and resource managers together
with social scientists, political leaders, businessmen,
religious leaders, farmers, journalists, artists, plan-
ners, teachers, and lawyers. There must be dialogue
between central and local governments, industry,
and citizen’s groups, including non-governmental
environment and development organizations, and
women’s and indigenous peoples organizations.
New mechanisms for discussion, negotiation, and
common action are all essential.

Biodiversity conservation must take place at
the individual level, the global level, and in between.
Effective conservation efforts begin in the fields,
forests, watersheds, grasslands, coastal zones, and set-
tlements where people live and work. But comple-
mentary governmental efforts are needed to address
the many facets of biodiversity conservation beyond
the capacity of local communities, or involving
resources that are of national importance. By the
same token, international cooperation is essential,
given the global nature of the biodiversity crisis and
the lack of national resources in many countries.

Many essential elements of biodiversity con-
servation require sustained commitment, but will

not show immediate results. Policies, insttutions,



BOX 6

Building a Sustainable Society:
The Context for Conserving Biodiversity

Steps to conserve biodiversity can ultimately
succeed and endure only in the larger context of a
worldwide transition to sustainable living. Caring for
the Earth: A Strategy for Sustainable Living, published
in 1991 by IUCN, UNEP, and WWF, identified the fol-
lowing principles for building a sustainable society:

Respect and care for the community of life— An
ethic based on respect and care for each other is the
foundation of sustainable living. This means that the
costs and benefits of resource use, development, and
environmental protection should be shared fairly
among communities and nations and between our
generation and those who will come after us.

Improve the quality of human life—Development
should enable people to realize their potential and
lead dignified, fulfilled lives. Economic growth is part
of development, but it cannot be a goal in itself; it can-
not go on indefinitely.

Conserve Earth’s vitality and diversity— Develop-
ment must be conservation-based: It must protect the
structure, functions, and diversity of the world's nat-
ural systems, on which our species depends.

Minimize the depletion of non-renewable
resources— While resources such as minerals, oil, gas
and coal cannot be used sustainably, their "life" can
be extended by recycling, using them more efficiently,
or switching to renewable substitutes where possible.

Keep within the Earth’s carrying capacity—There
are limits to the carrying capacity of the Earth's ecosys-
tems—and to the impacts that they can withstand

without deteriorating dangerously. Policies that bring
human numbers and lifestyles into balance with the
Earth's carrying capacity must be complemented by
technologies that enhance that capacity by careful
management.

Change personal attitudes and practices—To
adopt an ethic for living sustainably, people must reex-
amine their values and alter their behavior. Society
must promote values that support such an ethic and
discourage those that are incompatible with a sus-
tainable way of life.

Enable communities to care for their own envi-
ronments—For this 1o happen, communities need the
authority, power, and knowledge to act.

Provide a national framework for integrating
development and conservation—A national pro-
gram for achieving sustainability should involve all
intérests and seek to identify and prevent problems
before they arise. [t must be adaptive, continually re-
directing its course in response to experience and new
needs.

Forge a global alliance—Global sustainability will
depend upon a firm alliance among all countries. But
lower-income countries must be helped to develop sus-
tainably and protect their environments. Global and
shared resources—especially the atmosphere, oceans,
and shared ecosystems—can be managed only if there
is a strong sense of common purpose and resolve. The
ethic of care applies at the international as well as the
national, community, and individual levels.
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The Scope of Biodiversity Conservation
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laws, and attitudes do not change overnight;
expanding human capacity, carrying out first-rate
research, and conducting biodiversity inventories
take time and money and may have no immediate
pay-off. But they create the larger context in which
enduring change can take hold and emergency mea-
sures have at least a hope of succeeding.

Still, immediate action is needed. Irreplace-
able genes, species, and ecosystems are disappear-
ing at a rate unprecedented in human history, and
essential development is at risk as a result. Immedi-
ate action is needed to defend these threatened living
resources; to reform the policies that invite such
losses; to conduct inventory and study of resource
use in key ecosystems and countries; to monitor
changes and impending threats; to better manage
threatened protected areas; to mobilize funding; and
to support national and grassroots conservation ini-
tatives.

The Approach of the Strategy

The limited conservation resources available
must be focussed strategically on opportunities likely
to yield the greatest conservation benefits, and five
key strategic objectives offer significant possibilities
for effective action.

The first objective of a strategy for conserving
biodiversity must be the development of national
and international policy frameworks that foster
the sustainable use of biological resources and the
maintenance of biodiversity. The economic poli-
cies and legal frameworks established by national
governments create the incentives and obstacles that
influence decisions about how to utilize and manage
biological resources, and these policies—ranging
from those covering natural resource exploitation to
incentives for technological innovation—need to
be revised. To support such changes, better tech-
niques must be developed for determining the value
of biological resources and incorporating those val-
ues into local and national accounting and cost-ben-
efit analyses.

Nations must also take steps to ensure that
benefits from the use of genetic resources are gained
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BOX 7

Ten Principles for Conserving Biodiversity

These ten principles have guided the individuals
and institutions involved in development of the Global
Biodiversity Strategy.

2 « that yields substantial local, national, and global

benefits.

3 The costs and benefits of biodiversity conserva-
« tion should be shared more equitably among

nations and among people within nations.

Every form of life is unique, and warrants respect
o from humanity.

Biodiversity conservation is an investment

As part of the larger effort to achieve sustainable

« development, conserving biodiversity requires

fundamental changes in patterns and practices of eco-
nomic development worldwide.

Increased funding for biodiversity conservation will
5. not, by itself, slow biodiversity loss. Policy and
institutional reforms are needed to create the conditions
under which increased funding can be effective.

6

perspectives; all are legitimate, and should be taken

Priorities for biodiversity conservation differ
« when viewed from local, national, and global

nationally and locally. Biotechnology is radically
altering the market value of genetic resources. If
the right policies are established, countries rich in
species and genetic resources stand to benefit sub-
stantially from these assets. Aided by the interna-
tional community, all countries should establish poli-
cies that foster the development, acquisition, and
adaptation of biotechnologies and the development
of in-country technical expertise.

Internationally, the increasingly intercon-
nected global economy conditions what nations and
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into account. All countries and communities also have
a vested interest in conserving their biodiversity; the
focus should not be exclusively on a few species-rich
ecosystems or countries.

Biodiversity conservation can be sustained only if
7. public awareness and concern are substantially
heightened, and if policy-makers have access to reli-
able information ugon which to base policy choices.

8

logical and social criteria. The focus of activity must be

Action to conserve biodiversity must be planned
« and implemented at a scale determined by eco-

where people live and work, as well as in protected
wildland areas.

J

versity and its use and management rests in cultural

Cultural diversity is closely linked to biodiver-
« sity. Humanity's collective knowledge of biodi-

diversity; conversely, conserving biodiversity often
helps strengthen cultural integrity and values.

10

to education and information, and greater institutional

Increased public participation, respect for
« basic human rights, improved popular access

accountability are essential elements of biodiversity
conservation.

communities can do to conserve and benefit from
biodiversity. Trade patterns and practices greatly
influence what individuals and nations grow, har-
vest, buy, and sell. The crushing debt burden shoul-
dered by many developing countries absorbs public
resources and makes producing cash commodities
to generate foreign exchange irresistible. Develop-
ment assistance neglects biodiversity conservation,
and some contributes to projects that hasten biodi-
versity loss. Many transnational investment prac-
tices drain resources from developing countries, and




do nothing to help host communities and countries
develop their own technological, professional, and
institutional capacities significantly.

The second strategic need is to create condi-
tions and incentives for effective conservation by
local communities. Action to conserve biodiversity
must ultimately be carried out where people live and
work. Unless local communites have the incentives,
the capacities, and the latitude to manage biodiver-
sity sustainably, national and international actions
are unlikely to produce results. Thus, the policy
reforms likely to have the greatest short-term impact
on biodiversity conservation will be steps taken to
create conditions for conservation locally.

Local biodiversity conservation cannot suc-
ceed unless communities receive a fair share of the
benefits, and assume a greater role in managing
their biotic resources—be they protected areas,
coastal fisheries, or forests. In particular, countries
should ensure that people who possess local knowl-
edge of genetic resources are rewarded financially
when that knowledge is used. Local communities
should play a fundamental role in the management
of wildlands, as well as in stewardship of their nat-
ural resources as a whole. In the many countries
where land-tenure systems and the skewed distri-
bution of land ownership pose almost insuperable
barriers to conservation, they should be changed.
These conditions cannot be met without commu-
nity empowerment and organization, the develop-
ment of new resource-management skills, the adap-
tation of traditional practices to current pressures
and conditions, and respect for cultural differences
and basic human rights.

Third, the tools for conserving biodiversity
must be strengthened and applied more broadly.
The world’s protected areas are vital tools for con-
serving biodiversity. Combined with such off-site
facilities as zoos, botanic gardens, and seedbanks,
they can protect a substantial fraction of the world’s
biodiversity and help to mobilize its benefits. But
these conservation tools cannot serve this role if they
remain underfunded and understaffed.

But more funding and personnel are not all
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that is needed. Biodiversity conservation efforts must
be planned and implemented “bioregionally” to
reflect both ecological and social realities. The divi-
sion of government responsibilities among such spe-
cialized “sectors” as forestry, agriculture, and fish-
eries reflects neither. Under a bioregional approach,
cogperation among sectors, and sometimes across
national boundaries, would be built in. This
approach is also characterized by some degree of
decentralization, receptiveness to variations in local
conditions, and the integration of social and eco-
logical objectives. Changes in the organization of
government agencies are needed to carry it out, as is
broad participation in decision-making.

Protected areas would retain their central
importance if planning were done bioregionally,
though their role would be increasingly comple-
mented by forestry, agricultural, and fisheries-man-
agement techniques that adopt biodiversity con-
servation among their management objectives.
Additionally, national networks of protected areas
must be strengthened and expanded to cover all
key biomes and ecosystems, and the management
objzctives of protected areas must be harmonized
with those for the surrounding ecosystems and
human communities. By employing management
techniques ranging from strict protection to extrac-
tive reserves and conservation easements on pri-
vate lands, a nation’s network of protected areas
can both conserve diversity and meet short-term
economic needs.

In many parts of the world, the best means of
strengthening protected areas is to better integrate
them with local social and economic needs. This
Strategy emphasizes mechanisms for increasing ben-
efits to local communities through ecotourism and
sustainable use of non-timber forest products, the
establishment of effective buffer zones between pro-
tected areas and surrounding communities, com-
persation to local communities for lost resources,
and the use of integrated conservation/development
strategies in establishing protected areas.

Often, the protection of ecosystems must be
supplemented by the conservation of extremely vul-
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nerable or valuable species either in the wild, or off-
site in zoos, botanic gardens, aquaria, or seedbanks.
In many cases, off-site options represent the last
resort for the rescue of threatened species and pop-
ulations, but they are indispensable tools for increas-
ing public awareness, and for discovering and devel-
oping new or improved products and services from
biodiversity. Unfortunately, many gaps in the off-
site conservation of species remain to be filled, and
the integration of off-site conservation with conser-
vation in the wild is embryonic at best.

Fourth, the buman capacity for conserving
and using biodiversity sustainably must be greatly
strengthened, particularly in developing countries.
Conservation can succeed only if people understand
the distribution and value of biodiversity, see how
it influences their own lives and aspirations, and
learn to manage areas to meet human needs without
diminishing biodiversity. But this capacity is woe-
fully inadequate today: resource managers are not
trained to conserve biodiversity; the number of tax-
onomists specializing in tropical species is grossly
inadequate; no country has a complete listing of its
species; and for most ecosystems little information
exists on indicator and keystone species.

Chronic underinvestment in human capacity-
building accounts for these gaps. Indeed, many gov-
ernments have considered actions to save and study
biodiversity wasteful expenditures, mainly because
they have not grasped biodiversity’s current and
potential contribution to national development and
human needs. But if taxonomic research for its own
sake seems like an extravagance, taxonomy as a tool
for managing biodiversity and mobilizing its benefits
1$ a necessity.

Committed, skilled people are needed in all
countries to work on biodiversity conservation.
Experts in the biological and social sciences, eco-
nomics, law, policy analysis, ethics, and community
organizations are all required. Needs are most acute
in many developing countries, where biodiversity
losses are high.

The key to conserving genes, species, and
ecosystems is increasing our knowledge of biodiver-
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sity and its role in human society. Research must
be explicitly linked to national and local resource
and development needs. Findings, in turn, must be
accessible and understandable to decision-makers.
The capacities for undertaking research and dis-
seminating data should be developed close to those
who need the information—at the national or sub-
national level—though the support of international
networks is vital. Similarly, the priorities for research
and information systems should grow out of con-
sultation with those who need and will use new data
and analyses. For many countries, the best option is
establishing institutions such as “national biodiversity
institutes” to catalogue and explore a nation’s biotic
wealth, thus helping to mobilize biodiversity to meet
national needs.

Finally, conservation action must be cat-
alyzed through international cooperation and
national planning. The international cooperation
needed to slow biodiversity loss requires more
effective international mechanisms than those we
have now. International law and institutions must
be able to establish widely accepted international
norms of conduct, elicit firm commitments to
action from governments, mobilize financial
resources, develop accurate and timely informa-
tion, and invite broad participation from scientific
and non-governmental sectors. Existing mecha-
nisms simply canrot perform these functions.

As important as international cooperation is,
national or regional planning processes are also key
mechanisms for catalyzing and focusing policy
reform to ensure sustainable resource use and sup-
port biodiversity conservation. During planning,
biodiversity concerns can be injected into main-
stream economic development policy provided that
planning mechanisms are more broadly cross-sec-
toral and participatory than is usually the case. Of
course, the changes needed to slow biodiversity loss
will involve policy adjustments, some of which will
not be easy. If disputes are anticipated and mecha-
nisms for resolving them established now, any hard-
ships born of change can be minimized.
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The Strategy:

Contents and Catalysts

The Global Biodiversity Strategy calls on all
nations and peoples to initiate and sustain a Decade
of Action to conserve the world’s biodiversity for
the benefit of present and future generations.

During this period, a new and broader policy
context must be created—one that addresses the
fundamental need for sustainable development and
tackles such international issues as world trading pat-
terns and economic policy, debt and technology
transfer, and such national issues as population
growth, resource consumption and waste, land
tenure, education, health care, and poverty. (See
Chapters 4-6.) Supported by this policy context,
biodiversity must be managed and conserved on the
entire landscape, and throughout the full spectrum
of human interactions with the environment. (See
Chapter 7.) Traditional approaches to conserva-
tion must be at once strengthened and modified to
fit into a more comprehensive approach. (See Chap-
ters 8-9.) At the same time, the human capacity to
live sustainably and advance conservation must be
expanded through education, information and train-
ing. (See Chapter 10.)

The 85 actions proposed in the following
chapters supports these broad goals and involve a
diverse array of individuals and institutions, includ-
ing internatonal institutions, national governments,
non-governmental organizations, scientists, and the
private sector. They cannot and should not be
undertaken or controlled by a single institution or
program. Nevertheless, the Strategy will not work
without a mechanism to stimulate the actions pro-
posed here. For this reason, five of the 85 actions
called for here have been identified as catalytic
actions that can be undertaken quickly and at low

26

cos: to set off a cascade of subsequent actions by
various sectors and institutions.

First, a key catalyst for conservation action will
be the adoption, in 1992, of the international Con-
verttion on Biological Diversity currently being nego-
ttated under the auspices of UNEP. Until this inter-
natonal legal framework is adopted, an international
response to the current crisis will be hindered.

Second, to implement the actions detailed in
the Global Biodiversity Strategy, a minimum of a
decade of concerted work at local, national, and
international levels is required. Accordingly, the
General Assembly of the United Nations, should
consider designating 1994-2003 the International
Biodiversity Decade to ensure that this issue does
not fade from governments’ attention—or the pub-
lic’s—once the first actions are taken.

Third, a mechanism such as an International
Parnel on Biodiversity Conservation, composed of
governmental representatives, scientists, citizen
groups, industry, UN organizations, and non-gov-
ernmental organizations should be created immedi-
ately to ensure broad participation in international
decisions concerning biodiversity. This panel would
be linked to the Convention on Biological Diversity
and provide a forum for continuing dialogue on con-
servation needs and focus sustained attention on the
threats created by biodiversity loss. The panel would
immediately begin to develop priority lists of endan-
gered species, sites, and ecosystems; and to advise on
international priorities for research, funding, and
action. Once the Biodiversity Convention comes into
force, this same panel can help implement it.

Fourth, timely information on immediate
threats to biodiversity must be provided to individ-
uals and organizations that can act directly or indi-
recily to avert those threats: an Early Warning Net-
work—which will again need to be appropriately
linked to the Convention on Biological Diversity—
should be established to monitor urgent threats to
biodiversity and mobilize action against them. This
Network would strengthen the global Earthwatch
System, as called for by the U.N. General Assembly.
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BOX 8

The Strategy in Brief

Catalyzing action through international
cooperation and national planning

Establishing a national policy framework for
biodiversity conservation -

® Reform existing public policies that invite the waste
or misuse of biodiversity.

m Adopt new public policies and accounting methods
that promote conservation and the equitable use of
biodiversity.

m Reduce demand for biological resources.

Creating an international policy environment

that supports national biodiversity conservation -
m Integrate biodiversity conservation into interna-
tional economic policy.

m Strengthen the international legal framework for
conservation to complement the Convention on Bio-
logical Diversity.

m Make the development assistance process a force
for biodiversity conservation.

m [ncrease funding for biodiversity conservation, and
develop innovative, decentralized, and accountable
ways to raise funds and spend them effectively.

Creating conditions and incentives for local
biodiversity conservation -

m Correct imbalances in the control of land and
resources that cause biodiversity loss, and develop
new resource management partnerships between gov-
ernment and local communities.

m Expand and encourage the sustainable use of prod-
ucts and services from the wild for local benefits,

m Ensure that those who possess local knowledge of
genetic resources benefit appropriately when
it is used.

27

Managing biodiversity throughout the

human environment -

m Create the institutional conditions for bioregional
conservation and development

m Support biodiversity conservation initiatives in the
private sector.

m [ncorporate biodiversity conservation into the
management of biolcgical resources.

Strengthening protected areas -

®m Identify national and international priorities for
strengthening protected areas and enhancing their
role in biodiversity conservation.

® Ensure the sustainability of protected areas and
their contribution to biodiversity conservation.

Conserving species, populations, and

genetic diversity -

m Strengthen capacity to conserve species, popula-
tions, and genetic diversity in natural habitats.

m Strengthen the capacity of off-site conservation
facilities to conserve biodiversity, educate the public,
and contribute to sustainable development.

Expanding human capacity to conserve
biodiversity -

m [ncrease appreciation and awareness of biodiver-
sity's values and importance.

m Help institutions disseminate the information needed
to conserve biodiversity and mobilize its benefits.

m Promote basic and applied research on biodiver-
Sity conservation.

m Develop human capacity for biodiversity
conservation.
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Five Catalysts for Action
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Since most of the actions needed to conserve
biodiversity must be taken at the national level, the
fifth critical catalytic action is the integration of
biodiversity conservation into national planning
processes. When governments incorporate biodi-
versity conservation into planning processes—a
move that will probably take place only if public
pressure mounts—the stimulus to build capacity,
strengthen conservation tools, and mobilize biodi-
versity’s benefits will be institutionalized and self-
perpetuating.

Although these five catalytic actions, explained
in detail below, can trigger action, mobilize funding,
build awareness, and ensure broader dialogue and
participation, they are not a substitute for action in
the field. Nor are they the only catalytic elements of
the action agenda. Many other measures that will
stimulate governments, non-governmental organi-
zations, and local communities to act are not fea-
tured here because their purpose is clearer in the
context of other actions proposed in later chapters.

Financial support is urgent and could be con-
sidered another catalytic acion. New international
funding for biodiversity conservation is urgently
required. (See Action 27.) Wide and balanced par-
ticipation of countries in the North and South in
the decisions over how those resources will be allo-
cated is vital, as are equitable mechanisms for raising
and spending funds. So is national commitment,
since it is in each nations’ interest to spend substan-
tially more on conserving their own biodiversity.

Similarly, the identification of specific national
priorities for protected areas and ex situ conservation
will also help catalyze action. Both national and
international assessments of present and future pro-
tected area needs are proposed in Chapter 8, and
Chapter 9 calls for steps to strengthen genetic
resources conservation capacity, building on the
recently concluded Keystone International Dialogue
on Plant Genetic Resources.
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Adopt, in 1992, the international
Convention on Biological Diversity.

The Convention on Biological Diversity, cur-
rently being negotiated under the auspices of the
United Nations Environment Programme (UNEP),
should serve as a key coordinating, catalyzing, and
monitoring mechanism for international biodiver-
sity conservation. It will also be the primary means
of establishing accepted international norms for bio-
diversity conservation. Although current interna-
tional agreements cover some elements of biodiver-
sity conservation, taken together they do not cover
all of the world’s threatened biodiversity, and they
do not adequately address the closely related issues
of use, ownership, funding, and technology trans-
fer.

Equally important, most current agreements
are aimed at saving biodiversity, not at using it sus-
tainably and equitably. An international agreement
is needed to set guidelines for how genetic
resources will be used and to identfy who will ben-
efit from their use, particularly as biotechnology’s
IMpOrtance grows.

Another key function for the Convention on
Biological Diversity will be to establish a mechanism
to provide substantial new funding for biodiversity
conservation in developing countries. Experience
with the Interim Multilateral Fund for the Montreal
Protocol (on stratospheric ozone depletion) and
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the pilot Global Environment Facility (GEF) during
its three years of operation (1991-1993) may pro-
vide guidance on how to set up and operate the
Convention’s funding mechanism. The Convention
will also need to establish some way to develop
funding priorities, perhaps building on the proposed
International Panel on Biodiversity Conservation
(Action 3) and the UNEP-led Biodiversity Country
Studies. Finally, the Convention could incorporate
various functions of the proposed Biodiversity Early
Warning Network (Action 4).

For developing countries, the attraction of the
Convention is thatit solidifies commitments of inter-
national financial and technical support for conser-
vation, affords these nations greater say than they
now have over how that support is allocated,
strengthens their technical capacity for benefiting
from biodiversity, and recognizes their sovereignty
over biological resources within their territories. For
industrialized countries, the convention will help
ensure their continued access to genetic resources—
albeit at a higher cost than before. The convention
will also help all countries meet their shared com-
mitment to conserve and rationally use biodiversity,
and assure equitable sharing of benefirs.

The Convention on Biological Diversity itself
will include concrete commitments to deal with
specific subjects. The process of negotiating all of
the required protocols is expected to continue
beyond 1992. The Convention or the protocols
will have to cover such issues as technology trans-
fer, additional funding, property rights, and access
to genetic material.

Implementation of the actions called for in this
Strategy need not be delayed until the Convention
and its protocols are in place. To the contrary, tak-
ing action on the agenda proposed here will speed
the convention process and increase its effectiveness.
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BOX 9

Essential Elements of a
Convention on Biodiversity

B A commitment by governments to survey their natural living
resources—both domesticated and wild—and to conserve sites
noted for their rich biological diversity, as well as threatened
species and domesticated varieties;

m Recognition that both in situ conservation and ex situ preser-
vation of biodiversity are key tools in any effective biodiversity
conservation strategy.

®m A commitment by governments to ensure that any use of bio-
diversity is sustainable and equitable.

m Recognition that conservation of biodiversity is a common con-
cern of all humankind and that states have the sovereign right to
use their biological resources.

m Recognition that access to biodiversity is contingent upon prior
informed consent of the country concerned and that those who
possess traditional knowledge about genetic resources and farm-
ers who have contributed to and maintained diversity in crops and
livestock deserve just compensation for the use of their knowl-
edge or their varieties.

m The establishment of a financial mechanism that would pro-
vide both technical and financial assistance to developing countries
in need of support for surveying, characterizing, and conserving
their biodiversity.

m The establishment of an administrative structure giving equal
control to developed and developing countries that are Parties to
the Convention in the distribution of funds under the Convention,
and ensuring participation of scientists, governments, and non-
governmental organizations to advise on funding priorities.

m Arrangements by which the commercial exploiters of biodiver-
sity help finance much of its conservation in the countries that
give it refuge.

® Mechanisms to ensure access for developing countries to tech-
nologies for conserving and using biodiversity.

m The establishment of a monitoring and early-warning
system to alert governments and the public to potential threats to
biodiversity.
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Action 2

Adopt, in the General Assembly of the
United Nations, a resolution designating
1994-2003 the International Biodiversity
Decade.

Declaration by the U.N. General Assembly of
an International Biodiversity Decade would greatly
increase awareness about biodiversity and the need to
conserve it. A declaration would also signal the
intent of governments to act to slow biodiversity loss,
and would provide a tool for citizens to use in
encouraging their governments to take action. It
would help to coordinate and intensify the work of
the U.N specialized agencies on biodiversity conser-
vation. Finally, a U.N. Biodiversity Decade would
provide impetus for many of the international actions
called for in this Strategy, including establishment of
the International Panel on Biodiversity Conservation,
ratification and implementation of the Convention
on Biological Diversity, and the establishment of a
Biodiversity Early Warning Network.

Action 3

Establish a mechanism such as an
International Panel on Biodiversity
Conservation (preferably within the
Convention on Biological Diversity),
including scientists, non-governmental
organizations, and policy-makers to
provide guidance on priorities for the
protection, understanding, and sustainable
ard equitable use of biodiversity.

Growing international awareness of the threats
to biodiversity and increased funding for interna-
ticnal conservation alike make it imperative that pri-

orities are set through a process fully representative
of local and national interests, and that global coop-
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eration respects national sovereignty. The currently
incomplete scientific understanding of biodiversity
and lack of agreement on principles for action create
a risk that poor choices will be made. Moreover,
no framework exists to help guide action to pro-
mote and generate knowledge about biodiversity
which can in turn guide actions and policies.

To remedy this situation, a mechanism—per-
haps temporary—is needed to ensure the participa-
tion of all groups with an interest in biodiversity
conservation and knowledge to contribute. Accord-
ingly, a mechanism such as an International Panel
on Biodiversity Conservation (IPBC) should be

established. Members should include representatives
of governments, inter-governmental agencies, the
scientific community, non-governmental organiza-
tions, and private business, from every part of the
globe. The panel would commission studies and
contributions by inter-governmental, national, and
non-governmental technical and scientific centers,
to provide background materials, and would pub-
lish guidelines and criteria to orient and assist gov-
ernments, non-governmental groups, business and
communities in their conservation activities.

This panel, which might eventually be
replaced by a permanent body established under

FIGURE 7
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the Convention on Biological Diversity, would
address five key needs. First, it would provide an
international forum for continuing dialogue and
debate among interested parties on the options
for action to save, study and use biodiversity sus-
tainably and equitably. This dialogue process, ini-
tiated under the auspices of this Strategy, the Key-
stone Center, FAO, IBPGR, UNEP’s multi-
disciplinary advisory team for Biodiversity, Global
Environment Facility/Scientific and Technical Advi-
sory Panel (GEF/STAP) working group on Biodi-
versity, and other groups, is currently far from
complete. Second, the Panel would summarize
knowledge of the current status of biodiversity,
rates of loss, and their implications for sustainable
development. Third, it would provide advice on
priorities for research, funding, and action.
Fourth, anticipating the needs of the Biodiversity
Convention, it would begin to make priority lists
of endangered species, sites, and ecosystems.
Finally, it would develop the terms of reference
for an Early Warning Network for Biodiversity.

Specifically, the Panel’s charge would be to:

m produce within two years a comprehensive sum-
mary of current knowledge on the level of threats to
biodiversity and the potential impacts of biodiver-
sity’s loss on sustainable development;

m develop technical and scientific guidelines for set-
ting priorities for ecosystem, species, and genetic
conservation, based on such factors as endemism.
species richness and interrelations, and ecological
value, and upon the potential for sustainable man-
agement;

s work with U.N. Agencies, IBPGR, The World
Conservation Union (IUCN), governments, indige-
nous communities, and environmental NGOs to
develop priority lists of wild, domesticated, or ex
situ genetic resources threatened with extinction or
genetic erosion; species or distinct populations
threatened with extinction; regions and sites threat-
ened with grave loss of biological diversity;

m identify priority needs for building human capac-
ity to protect, study, and use biodiversity; and,

m develop terms of reference for an Early Warning
Network for Biodiversity to monitor potentially
urgent threats to biodiversity and to disseminate
information about those threats. (See Action 4.)

Several mechanisms could be used for setting
up the IPBC. For example, governments could
establish the Panel through the U.N. General
Assembly, the UNEP Governing Council, or the
“Earth Summit” process (UNCED). Alternatively,
the Panel could be formed under auspices of joint
governmental/non-governmental organizations
through UNEPR, The World Conservation Union
(IUCN), and WRI. Either way, the IPBC must not
be restricted to government and international
agency participation. Instead, it must function as
a truly new kind of partnership among a broad set
of actors if it is to be useful.

For example, the Panel could consist of
approximately 60 members, with one-quarter of
the membership drawn from governments, one
quarter from international agencies, one-quarter
from non-governmental conservation and develop-
ment organizations, and one-quarter from the sci-
enzific community. To the extent possible, each of
these groups should be free to choose their repre-
sentatives, although the Ecosystems Conservation
Group (composed of UNEP, UNESCO, FAO,
IUCN, WWF and UNDP) might usefully serve as
anad hoc steering committee.

To function effectively, the Panel will require a
full-time secretariat to coordinate its work, com-
mission studies requested by the Panel, and carry
out day-to-day administration. But to avoid exces-
sive centralization, the Panel should convene
regional consultations in all parts of the world—an
approach that worked well during the development
of this Strategy.

Funding for the Panel’s work should be sought
frcm governments, intergovernmental organizations,
international conservation organizations, and pri-
vate foundations. If the IPBC or its functions are
institutionalized by the Convention on Biological
Diversity, funding should be provided through the

Convention’s financial mechanism.
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Establish an Early Warning Network,
linked to the Convention on Biological
Diversity, to monitor potential

threats to biodiversity and mobilize
action against them.

Much can be done to avert loss of biodiversity
in specific regions if adequate information on
potential threats is available. If a development pro-
ject is planned for a remote valley, non-govern-
mental organizations or government institutions can
arrange to collect traditional varieties of crops or
wild relatives before the ecosystem is disturbed, or
collaborate with local farmers to better conserve
their traditional varieties. The environment min-
istry and national or international non-governmen-
tal organizations can speed up biodiversity assess-
ments to determine if certain areas deserve
protected status. And, in some cases, advance
notice of project plans may bring to light new data
that triggers a change in those plans.

A Biodiversity Early Warning Network should
be set up to monitor urgent threats to biodiversity,
disseminate information about those threats, and
mobilize action against them. Within countries, the
network would make use of governmental and non-
governmental data sources, channeling information
either formally through institutions and data collec-
tion networks or informally to the Early Warning
Network secretariat. The IPBC could help set cri-
teria for evaluating the urgency of threats, and dis-
seminate information.

An Early Warning Network should monitor:

m traditional crop or livestock varieties threatened
by planned or ongoing development projects or the
introductions of new varieties;

m genebank facilities with germplasm at risk due to
lack of funding for recurring costs;

m protected areas in urgent need of financial, tech-
nical, or other support;
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s communities that lost access to resources when
protected areas were established;

m increasing genetic uniformity of crops;

m climatic threats to biodiversity—including deser-
tification, floods, drought, and global warming;

m introductions of exotic species;

m pollutant discharges presenting immediate threats
to biodiversity or chronic pollution that might pose
longer-term threats;

m rapid habitat loss; and,

m evidence of the over-exploitation of species.

Non-governmental organizations and scientists
working in the field are the best sources of early
warning information; the challenge is to make this
information widely available to enforcement author-
ities, advocacy groups, and the general public, so that
appropriate actions are swiftly mobilized. A num-
ber of existing environmental data reports and eval-
uations, notably Global Biodiversity: Status of the
Earth’s Living Resources (WCMC), World Resources
reports (WRI), the Environmental Data Report
(UNEP), and the UNEP Biodiversity Country Studies
can provide valuable baseline information, as well as
a vehicle for monitoring longer-term trends. Some of
the organizations that produce these reports might
also serve as focal points for data collection and dis-
semination in the Early Warning Network.

These institutions do not, however, provide a
mechanism for “real time” alerts to impending
threats to biodiversity. The Early Warning Network
should be construcied to meet this need. It should be
able to verify reports of threats rapidly, and com-
municate its findings in a fashion that is most likely
to help avert the threat. The Secretariat of the Net-
work could release “Action Alerts” to governments,
conservation agencies, conservation organizations,
the media, or individuals who have volunteered to
serve as members of the Network. Such individual
members could then press action on those responsi-
ble. Funding for the Network could come from
individual memberships and donations as well as
corporate and insttutional sources: what is impor-
tant is that the Network would not be constrained in
its operations by its funding sources.
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Action 5

Integrate biodiversity conservation into
national planning processes.

Virtually all countries have various explicit or
de facto planning processes for setting policy prior-
ities, allocating resources, and dividing authority and
responsibility among government agencies, between
national and local governments, and between gov-
ernment and the private sector. In most, however,
biodiversity concerns are neglected. Until biodiver-
sity conservation becomes a stated national goal,
investments will not be targeted to developing the
national human, technological, and institutional
capacity required to save, study, and use biodiver-
sity comprehensively. Nor will the appropriate pol-
icy environment be established.

Incorporating biodiversity conservation into
national policies and planning can help countries
define and articulate their international interests. In
addition, developing a “foreign policy on biodiver-
sity” is increasingly important in the context of pro-
posed conventions or agreements on biodiversity,
forests, and climate change, the renegotiation of the
General Agreement on Tariffs and Trade (GATT)
and the International Tropical Timber Agreement
(ITTA), and the increasing importance of biodiver-
sity conservation as a criterion for development assis-
tance. Countries that have not set biodiversity pri-
orities, assessed their own biological resources, and
determined both what they have to offer and what
they want in return are at a distinct disadvantage at
the international bargaining table.

Various planning mechanisms can be used to
promote and integrate biodiversity conservation in
development. Many countries may find national
conservation strategies, tropical forest action plans,
or environmental action plans useful. Others may
be ready for an explicit National Biodiversity Action
Plan that integrates disparate initiatives, covers the
full range of biodiversity conservation issues, helps
set priorities, and catalyzes action. Australia, for
example, has established a Biological Diversity Advi-

sory Committee to develop a National Strategy for
the Conservation of Biodiversity for adoption in
1992, and Indonesia developed a National Biodi-
versity Action Plan in 1991.% Several other coun-
tries established National Biodiversity Units to over-
see and coordinate the preparation of country
studies to develop biodiversity conservation strate-
gies. While each country’s path will reflect its own
goals, history, opportunities, and constraints, the
principles and prerequisites listed in Box 10 should
be considered by every country.

Implementing the Strategy

This Strategy calls for urgent action at all lev-
els, from the international through the national, to
local communities. These actions must be cross-sec-
toral and decentralized. Experience shows that the
work of governments is hampered when sectoral
divisions are rigid, and that grand “top-down” plans
developed and decreed by central institutions cannot
accommodate multiple interests or ensure fairness
and accountability in the distribution of costs and
benefits; they do not work very well either.

National governments must take the lead to
set the normative policy framework, allocating
resources and integrating biodiversity into their plan-
ning processes. Regional biodiversity plans are
needed too, especially among countries that share
important ecosystems. Community-level organiza-
tions and activities represent the front lines in mak-
ing biodiversity conservation equitable and effective.
International agreements, conventions, and institu-
tions will make regional and global progress possi-
ble. Other key players include non-governmental
organizations, indigenous communities, private busi-
ness, education and training bodies, researchers, and
informaton disseminators.

The partners and collaborators that compiled
this Strategy will themselves incorporate the actions
it calls for in their continuing programs, and they
will monitor its implementation. They call upon
other international agencies, governments and non-
governmental organizations to join this campaign.
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BOX 10

Principles and Guidelines for Planning
Biodiversity Conservation

All sectors that influence biodiversity should
help plan its conservation.

If biodiversity conservation is to expand
beyond the traditional agenda—protected areas, pro-
grams to protect individual species, and ex situ con-
servation—then this broader mandate must be
réflected in national biodiversity planning. All
affected sectors and groups should get to present
their views and priorities, and they should be held
accountable for how their activities and investments
affect the country's biodiversity.

Biodiversity planning must involve bottom-up
and participatory negotiations, and priorities
must be set at a bioregional level.

Although coordination among national govern-
ment agencies is essential for effective biodiversity
planning, many other actors and interests depend on
biodiversity, influence it, possess valuable knowledge
about it, and possess perspectives different from those
of central government agencies. Because hard choices
must be made in biodiversity planning, negotiation
and compromise are essential. Effective negotiation
and compromise among all stakeholders take time and
cost money, and the process of coming to terms is
likely to be initially contentious. But there is no other
way 1o develop a plan that is truly national and that
has a hope of being implemented. Moreover, the
interests and viewpoints of particular "bioregions”
within the country need to be directly represented in
all national planning for biodiversity conservation. As
a practical matter, once broad national goals are set,
state or provincial planning meetings are needed to
flesh out the actions to achieve those goals.
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The ultimate planning authority for biodiversity
conservation should rest within agencies with
real power.

Where the locus of biodiversity planning is a
relatively weak agency, plans rarely work. Conversely,
effective planning requires leadership by one or more
agencies with real power to allocate resources and set
national priorities. For this reason, agencies charged
with managing protected areas, forestry, or wildlife
may not be the most suitable political center of biodi-
versity planning, even though they will certainly be
important participants. Rather, ministries or depart-
ments of planning cr finance—or those with equiva-
lent power—should catalyze biodiversity planning,
capitalizing on their proven ability to elicit cross-sec-
toral cooperation.

Biodiversity planners must set clear objectives
and priorities.

Part of effective biodiversity planning is decid-
ing what not to do. financial, human, and institutional
resources for biodiversity conservation are limited,
and a lengthy "wish list" of everything that might be
done with unlimitedresources is no plan at all. Effec-
tive biodiversity planning begins with the elaboration
of national objectives derived from broad-based par-
ticipation and consultation. Once a consensus forms
on objectives, practical priorities can be set along with
corollary priorities for policy reform, legal change,
institutional fortification, human resources develop-
ment, and investments in the field.

continued on page 36
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Policy reform and institutional change must be
the central elements of biodiversity planning.

Most national environmental planning exercises
focus excessively on developing projects for invest-
ment and getting them into the national plan. How-
ever, no biodiversity conservation in/estment or pro-
ject should be approved until the golicies and
institutions that influence it are scrutinized. Indeed,
concrete plans for eliminating or reducing policy
weaknesses and institutional problems must be part
of the plan. Since planning is toc often equated with
haggling over how to spend money, a focus on policy
and institutional reform must be explicitly written into
the legal terms of reference for biodiversity planning
and championed by the agencies and individuals lead-
ing the planning.

The full range of conservation techniques and
technologies must be considered in developing
biodiversity conservation plans.

No single tool—be it naticiial parks, zoos, agro-
, or seed banks—can meet all the objectives

forcsiry
of biodiversity coriservation. Quite the contrary, the
full range of options must be systematically consid-
ered in developing nat'onal biodiversity action plans.
fraditiorally, however, ii2-situ and ex-situ conserva-
tion techniques have been dzaveloped, deployed, and
managed piecemeal by separate agencies and private
institutions. As a result, there is liitle shared under-
standing of the advantages and limitations of each
approach, and the various approaches are not used to
support each other's objectives.

Biodiversity conservation planning
exercises must include systematic attention
to implementation.

Environmental planning and "national plans” of
any sort have earned a bad name among those eager
for swift, effective action. All too frequently, elaborate
plans languish forgotten on the shelf. Lack of political
sponsorship and broad participation may be to blame,

36

or lack of attention to implementation capacity, or
both. Implementation issues get overlooked partly
because institutions’ formal mandates are often con-
fused with their true operating capacities. Ministries
of forestry in many countries, for example, are legally
responsible for managing vast portions of public for-
est estate, but do not actually plant or harvest many
trees. Similarly, many non-governmental organizations
may have a deeply held commitment to, say, fostering
community empowerment or conserving habitats but
lack the wherewithal needed to do the job properly.
Institutions involved in biodiversity planning must hon-
estly evaluate their strengths and weaknesses. They
must ue prepared to shoulder more—or less—authority
anc responsibility where circumstances dictate and
dedde how to strengthen their roles in implementing
the biodiversity conservation plan.

Mechanisms for monitoring implementation
must be built into the planning process.

Monitoring implementation is essential. A pro-
gram for evaluation must be clearly defined and the
plan must include milestones and criteria for measur-
ing success. Ongoing evaluation not only ensures
impleraentation, it also provides the feedback needed
to improve the plan in response to changing circum-
stances and new data. Implementation depends not
only on the commitment of real programs and funds
by governments, but also on citizen participation. Just
as keen public interest is necessary at the front end
of a planning exercise, citizens are also needed as
"watchdogs” as the plan is implemented.



Establishing a National
Policy Framework for

Biodiversity Conservation

Biodiversity is such an important national concern that the developing countries need to
formulate policies that recognize its economic importance. The parallel is to do for biodiversity what
Japan has done for microelectronics. Biodiversity in this respect would become a lead
sector around which other developments would revolve. This is also a renewable resource, if treated
as such, and is thus more reliable than oil or diamonds. We recently stated to a
senior Kenyan government official that biodiversity was more important to Kenya than diamonds

were to South Africa. We got an appointment to see him the same afternoon!

CALESTOUS JuMA, AFRICAN CENTER FOR TECHNOLOGY STUDIES, KENYA

iodiversity is ultimately lost or conserved at the T hasten resource depletion and biodiversity loss. Indeed,

local level. Government policies, however, cre- some policies explicitly invite the over-exploitation of

ate the incentives that facilitate or constrain species, conversion of valuable natural habitats, and over-
local action. Governments regularly intervene in markets to simplification of agricultural ecosystems.
increase agricultural production, spur industrial growth, Reforming such policies makes economic as well as
provide a “safety net” for the poor, protect the environ- ecological sense. Inappropriate subsidies for resource use
ment, and support other public goods that the market allo- drain naticnal economies and impede development. Agri-
cates poorly. Unfortunately, many industrial, transporta- cultural support policies in industrialized countries cost
tion, natural resource, and urban development policies fail consumers and taxpayers an estimated $150 billion annu-
to value environmental resources correctly and may even [ ally, yet lead to environmental impoverishment.” Some

37




GLOBAL B|OCDIVERSITY STRATEGY

57 percent of the budget of the European Com-
munity went to agricultural price supports in 1990,
compared to only 1 percent spent on environmen-
tal protection.” Indonesia’s forest policies cost the
country $2 billion between 1979 and 1982.”
Given the magnitude of these expenditures and
losses, investments in biodiversity conservation may
be more than offset by savings from policy reforms.
The resource and trade policies of most coun-
tries do not take biodiversity’s potential benefits
into account. Enhanced food security, economic
development, and improved medical care are all
based on biological productivity and the diversity
of genes and species. But to reap these benefits,
governments must first develop a sound policy
framework. Many nations fail to provide incen-
tives for either the development or acquisition of
the technical skills needed to conserve biodiversity,
or to explore its capacity to yield new products.

Ql)] ective:

Reform existing public policies that
invite the waste or misuse of biodiversity

The aim of environmental management poli-
cies should be the optimal and sustainable use of
natural resources. Policies that provide incentives
for the wasteful and unsustainable exploitation of
such resources, and the unnecessary reduction of
biodiversity should be primary candidates for over-
haul. Such policies include those that promote
over-exploitation of forests, damaging extension of
urbanization and agriculture onto diverse natural
habitats, over-use of freshwater and marine fish-
eries, or the excessive use of monocultures and
agrochemicals.
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Action 0

Abandon forestry policies that
encourage resource degradation and the
conversion of forest ecosystems to

other less valuable uses.

Public policies governing logging, the develop-
ment of timber-processing industries, and reforesta-
tion catalyze deforestation in many countries. (See
Figure 8.) Timber revenues capture only a small por-
tion of the economic rent available from forest pro-
duction, and governments sell timber at far below
market rates. Throughout the world, many private
contractors who obtain timber concessions extract
only the best specimens of the most valuable species,
disturbing extensive forest areas in the process. The
short duration of most concessions also reinforces a
“cur and run” mentality, and few incentives for forest
regeneration are on the books. Even where laws
provide for reforestation, they are seldom backed up
by effective regulation and enforcement.

In the past decade, many timber-producing
countries have also provided subsidies and adopted
other policies to give domestic wood-processing
industries a boost. Because it generates additional
revenues from the same amount of raw material,
value-added domestic processing is in theory an
efficient way to reduce pressure on standing forests.
However, such policies are often impeded by the
imposition by developed countries of import tar-
iffs that weigh much more heavily on manufactured
products like furniture than on raw materials like
logs. The result is that disproportionate volumes
of unsawn timber have to be exported to sustain
national income. It is important that such obsta-
cles are removed, but it also is important that eco-
nomic policies in exporting countries do not pro-
mote the establishment of more processing facilities
than market demand indicates and sustainably man-
aged forests can supply.

Many governments are also developing poli-
cies to promote timber plantations to meet growing

e e e e e e I e )
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demand for industrial wood and fiber and to reforest
degraded lands. Rapid plantation development,
especially in the tropics, is also receiving attention as
a way to respond to global warming. Such planta-
tions can, of course, reduce pressure on natural
forests and provide vegetative cover for degraded
lands. But policies in some countries, especially in
Southeast Asia, are turning timber plantations into
an ggent of deforestation rather than a soluton to it.
Such is the case where plantations on marginal agri-
cultural lands force former residents to move into
natural forest areas, or where natural forest stands
are converted to plantations.

Sound timber plantation policy must avoid
three particular traps. First, no policy should pro-
mote the conversion of diverse natural forests to
plantations. Plantations should be sited on already
deforested and unproductive lands. Second, no pol-
icy should condone or support the displacement of
rural communities through the privatization of their
de facto common lands. Many lands categorized
legally as “degraded public land” are, in fact, much
more valuable in their present form to rural com-
munities than if they were converted into a com-
mercial plantation. Third, no policy should pro-
mote the establishment of uninterrupted
monocultural stands over large areas. Although such
stands are cheap to establish and easy to harvest,
they are also vulnerable to disease, market fluctua-
tions, and changes in technology. Accordingly, plan-
tations should be employed only within a patchwork
of land use that includes native tree species and
wildlife and that provides products, livelihoods, and

living space to local communities.

Reform policies that result in the
degradation and loss of biodiversity in

coastal and marine ecosystems.

There are many causes of the loss during recent
decades of marine biodiversity, especially in the

39

BOX 11

Biodiversity and Industry

Industry, already burdened with environmental regulations,
is far from enthusiastic about biodiversity conservation, but it
should be. The corporate interests that stand to lose from biodi-
versity conservation are those that base their profits on unsus-
tainable resource use. But for industries that do seek to manage
resources sustainably, biodiversity conservation provides signifi-
cant opportunities.

One of industry’s greatest needs is predictability. Today, a
firm might invest substantial sums in a development project, only
to find its plans halted when an environmental review turns up
an endangered species or a rare plant community. Biodiversity
conservation, in contrast, involves up-stream planning that can
prevent such firancial fiascos. The time and work spent invento-
rying and protecting species and ecosystems means that the dis-
tribution of threatened fauna and flora will be known before the
first dollar is invested in a project. Granted, some sites will be
closed to develcpment as a result, but certainty about the rest will
more than offset those losses.

Moreover, biodiversity conservation provides greater '
options for industry and development planning. Current regula-
tory practices come into effect only when a crisis is already at
hand—when a species is on the brink of extinction. No options
are left: either the species goes or the development project goes.
In contrast, the upstream planning entailed in biodiversity con-
servation reveals new opportunities for planners and helps them
keep potential conflicts from erupting.

Despite these opportunities, industry cannot be expected
to support biodiversity conservation until criteria and guidelines
are developed that will clarify the actions it must take. Currently,
industry is being taken to task for not conserving biodiversity, but
it has no widely accepted indicators of biodiversity's status to use
in planning.

coastal waters of industrialized countries. Among
the most important are direct habitat destruction
through the erection of engineering and drainage
works that disturb the physical integrity of coastal




and marine systems; poor fisheries management; the
uncontrolled exploitation of corals and mollusks; the
“by-catch” of large numbers of non-target species in
fisheries; the introduction of alien species; and the
overall lack of an integrated approach to coastal zone
management. As a consequence, the productivity of
fisheries and such important ecosystems as man-
groves and coral reefs has been depressed, and local
communities have suffered.

Four basic kinds of policy change are needed
to put marine resource management on a sustain-
able footing. First, governments should review all
the activities within their jurisdiction thar affect the
coastal zones and oceans, including activities on land
and within river catchments. They should then
develop integrated policies that coordinate the allo-
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cation of uses in the coastal zone, especially to safe-
guard the rights and interests of local communities.
They should also regulate activities—like the over-
cutting of mangroves or inappropriate extension of
mariculture—that have destroyed coastal ecosystems
or increased the vulnerability of coasts to erosion
and storm surges.

Second, pollutant discharge into coastal seas
and via inflowing rivers should be strictly con-
trolled. About 70 to 80 percent of marine pollu-
tion comes from land-based sources.” Govern-
ments should adopt the “precautionary principle”
to minimize inputs of potentially damaging sub-
stances and draw up plans for rehabilitating
degraded coastal ecosystems.

Third, fishery policies should be reviewed.
Small-scale, community-based fisheries account for
almost half the world food catch, employ more
than 95 percent of the people engaged in fishing,
and use only 10 percent of the energy of large-
scale corporate fisheries.”" They are also vital to
the livelihood of local communities. Governments
should reverse policies that discriminate against
such fisheries, especially policies that invalidate
local common property systems for managing fish-
eries. Governments should also adopt an ecosys-
tem approach to the management of fishery
resources in both coastal and nearshore seas and
ensure that catches are kept within maximum sus-
tainable yields. (See Figure 9.) They should also
ban the use of unselective and destructive fishing
systems (such as monofilament drift nets) by their
nationals and in their coastal waters and Exclusive
Economic Zones. Governments should base fish-
eries policy primarily on ecological assessments of
sustainable harvest levels, rather than on political
and economic considerations.

Fourth, governments should support interna-
tional legal instruments for protecting the seas
aganst pollution and misuse. The United Nations
Convention on the Law of the Sea should be
brought into force immediately. International coop-
eration, especially within UNEP’s Regional Seas Pro-
gramme, should be extended. Research collabora-



tion under international agreements should also be
strengthened. All states that have not done so
should ratify the conventions controlling pollution
from ships and from the dumping of wastes.

Action &

Reform policies that hasten loss of
biodiversity in freshwater ecosystems.

Freshwater ecosystems are damaged primar-
ily because the potential impacts of industrial, urban,
energy, and agricultural policies on these ecosystems
are disregarded. Around the world, hydropower
and irrigation development has destroyed freshwater
habitat, and pollutants from farms, cities, and fac-
tories have been discharged into rivers, killing off
species and dramatically altering riverine ecosystems.

To promote local agriculture and urban and
industrial development, governments have often
subsidized water, thereby encouraging waste. Some
legal regimes make matters worse by recognizing
water rights only if they are continually exercised;
thus, farmers who conserve water may lose their
rights to the water saved. Governments should
fully evaluate the environmental impacts of water
development projects and strictly control pollutant
discharges into freshwater systems. They should
also end inappropriate freshwater subsidies and
reform the legal regimes governing water rights and
allocations so as to encourage better maintenance of
fresh water quality and supply. The full environ-
mental impact of water impoundments should be
assessed and the effects on biodiversity minimized.
Finally, governments should regulate groundwater
extraction carefully to ensure that aquifers are not
being depleted faster than they can recharge natu-
rally and that locally endemic species of fish,
amphibians, and invertebrates do not fall victim to
groundwater depletion.

FIGURE 9

Level of Exploitation and Maximum
Sustainable Yield of Marine Fishery
Resources in the Gulf of Thailand and the
West Coast of Peninsular Thailand, 1983

1,450,000

2,055,255 Tons Tons
1983 Level of Estimated Maximum
Exploitation Sustainable Yield

Source: Arbhabhirama et. al. 1987

Action 9

Eliminate agricultural policies

that promote excessive uniformity of
crops and crop varieties or that
encourage the overuse of chemical
fertilizers and pesticides.

Despite astounding gains in agricultural pro-
ductivity in past decades, many national agricultural
policies are economically inefficient and environ-
mentally unsound. By enriching mainly farmers
with large land holdings, they have also penalized
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FIGURE 10

Growing World Market in Pesticides and
Growing Resistance of Species to Pesticides
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farmers cultivating smaller parcels. In developing
countries, food-price controls and subsidies for agri-
cularal inputs have combined to meet short-term
corsumer demands but have removed incentives to
step up agricultural production and have under-
mined food security. These policies have also
decreased the diversity of species used by farmers,
increased crop and livestock uniformity, and made
farmers dependent on expensive and often unreli-
able sources of agricultural inputs.

Up to a point, uniformity in agricultural prac-
tices and varieties can improve crops” productivity.
But many current policies, especially the following,
exceed that point:

w agricultural input subsidies. By reducing the cost
of such inputs as water, pesticides, and chemical fer-
tilizers, subsidies promote “industrial” agriculture
based on a small number of highly uniform crops
at the expense of farming systems based on a wider
crop variety. Cheap inputs sometimes also replace
natural processes—based on biodiversity—that are
equally effective at lower cost to people and to the
environment. Pesticides, for instance, have displaced
such natural enemies of agricultural pests as microor-
ganisms and invertebrates. (See Figure 10.)

m food price subsidies. Government actions to
reduce food prices for urban consumers cut into
farm profits. Combined with subsidies for inputs,
such food-price controls can greatly reduce agricul-
turel diversity. For farmers using modern crop vari-
eties requiring irrigation and heavy doses of agro-
chemicals, input subsidies help neutralize the impact
of food-price controls. But farmers using low-input
systems and traditional varieties receive no such off-
setting benefit. This policy combination also dis-
courages low-input farmers from developing new
varieties of their own and it indirectly erodes knowl-
edge of traditional varieties.
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m overvalued exchange rates. Many governments
in developing countries have overvalued their cur-
rencies to subsidize imported capital goods for
industry, lower the costs of imported food, and
lower the prices of exported food. These policies
basically “tax™ all agriculture, but farmers who use
fewer manufactured imports are taxed more than
those who use more. Like the combination of input
subsidies and food price controls discussed above,
this combination favors industrial agriculture, with
its attendant reduction in diversity.

m research biased toward high-input agriculture.
The driving force in national agricultural research
has always been to increase production of a few
major crops through technology change. This
research model, exported from the industrialized to
the developing world through the international agri-
cultural research system, may have provided much-
needed “breathing room” in the race between pro-
duction and population. But to meet future
production needs, national governments must sup-
port agricultural systems that meet food needs while
maintaining important components of diversity.

m credit policies that discriminate against “minor”
crops and traditional varieties. All too often, gov-
ernments fail to extend agricultural credit to farmers
planting traditional crop varieties or growing crops
consumed locally. Particularly in developing coun-
tries, where the benefits of “improved” varieties may
be negligible in marginal agriculture, reduced pro-
ductivity and accelerated loss of crop diversity are
the results.
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Objective:

Adopt new public policies and accounting
methods that promote conservation and

the equitable use of biodiversity

Action 10

Assert national sovereignty over genetic
resources and regulate their collection.

Genetic resources have traditionally been
treated as though they were a common heritage of
humankind—free to all who could use them. In
practice, some restrictions on access have existed for
decades—notably, the limited monopoly rights to
germplasm granted to plant breeders in many coun-
tries. But until now most nations have supported
free access to the “unimproved” germplasm in wild
species or traditional varieties of crops or livestock.

The growing importance of biotechnology has
forced a reassessment of the ownership issue. Sim-
ply put, biotechnology has made genetic resources
much more valuable and called into question the
wisdom of treating them as free goods. The emer-
gence of new chemical screening technologies has
prompted many large pharmaceutical corporations
to reestablish programs to screen wild plant and ani-
mal species for potential drugs. And new genetic
engineering techniques have increased plant breed-
ers’ interest in genes from wild plant relatives, unre-
lated plants, animals, or microorganisms. Since
biotechnology depends on biodiversity for its raw
material, the value of genetic resources will grow
with the industry.

As the value of genetic resources grows, so do
incentives to conserve biodiversity. Countries should
not necessarily begin to charge for access to these
resources, recognize private rights to the country’s




genetic wealth, or restrict flows of genetic resources.
But national governments should assert their right to
control the genetic resources that they hold, con-
sider establishing property rights regimes, and care-
fully regulate the collection of plants, amimals, and
microorganisms, particularly those collected for
commercial purposes. This will lay the groundwork
should the market dictate significant changes in laws
governing ownership and access.

The ownership question has two distinct but
related dimensions: property rights over genetic
resources (physical property) and rights over intel-
lectual contributions to the resource’s development
(intellectual property). In the past, intellectual prop-
erty rights for genetic resources covered only inno-
vations made by plant breeders, pharmaceutical
firms, and chemical companies. Practical con-
straints aside, however, such protection should not
be denied to medicinal healers, small farmers who
have developed new local varieties of crops, or other
informal innovators. To keep this possibility open,
countries should require collectors of genetic
resources to negotiate contracts with those who pos-
sess extraordinary knowledge of these resources.
(See Chapter 6.)

Still further removed from physical property
are property interests in the development of infor-
mation about a genetic resource or the provision of
services related to the resource. Since either can
command a financial return, whether or not the
genetic resource itself is private property, public
institutions or private firms within a country could
increase the share of economic benefits from the
commercial use of genetic resources that remains
within the country. For example, even if a local
firm screening plants for potential therapeutic
activity could not patent any knowledge gained, it
could use knowledge of the extracts to command a
higher royalty with a pharmaceutical company
than it otherwise would have obtained. Similarly,
a genebank could charge for the value it added to
germplasm when it evaluates and characterizes the
material. Such a scheme would make available
more information about the resource and provide
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financial incentives for its conservation, thereby
facilitating the flow of the material (not impeding
it, as some fear). Genebanks must ensure, however,
that they take no steps thar violate their obligation
to hold germplasm in trust for the world’s people.
Genebanks may have the right to control access to
information that they develop about genetic mate-
rial but not to regulate access to the genetic mate-
rial itself.

Both public and private institutions that sam-
ple and screen genetic resources could easily make
their efforts pay. Some businesses now broker deals
between biotechnology and pharmaceutical firms
and the companies that collect or screen genetic
resources in developing countries. The firm devel-
oping the product pays an up-front sum to the col-
lecting institution and agrees to pay a royalty if a
product is marketed. A related model is being used
by the National Biodiversity Institute (INBio) in
Costa Rica. INBio screens biological materials for
useful products and enters into royalty agreements
with companies interested in developing a product.
Furds generated this way will go into a conserva-
tion fund for Costa Rica, managed by a national
board. (See Box 34, Chapter 10.) In both cases, by
working through brokering and collecting institu-
tions in return for a share of the royalties, the
biotechnology or pharmaceutical company receives
reliable quantities of clearly identified species for less
than they could collect the material themselves, and
the contract minimizes the room for patent disputes.

Even more important than the financial bene-
fits of such agreements is their potential to foster
technology exchange and help local institutions
develop. New agreements could require that fur-
ther screening take place in the materials’ country
of origin, that the buying institution train local lab-
oratory workers, or that workers from recipient
institutions spend time at the local facility.

Even without claiming ownership of the genes
themselves, intellectual property rights and “value
added” enterprises could yield handsome profits for
the nation. But what about the physical property
itself? Suppose a foreign biotechnology company



randomly collects plants and animals on public and
private lands. Should the company negotiate con-
tracts with the state? With the private landowners?
Who should get the royalty if a botanical garden
collects a specimen, and a decade later a pharma-
ceutical company isolates a valuable compound in
the material? Should countries claim ownership of
the germplasm they have donated to international
seedbanks? If private landowners are granted own-
ership rights to the genetic resources on their land,
what prevents a collector from playing one
landowner against another to reduce the royalty,
since most species span relatively large areas? If the
state assumes ownership, what prevents a collector
from trying to strike a deal with the adjacent state?

Because these questions still lack answers,
there is no reason yet to establish regimes governing
physical ownership of genetic resources. Moreover,
huge amounts of money are not yet involved. By
one estimate, the total return to developing coun-
tries of imposing royalties or fees on traditional
crop varieties probably would not exceed $100 mil-
lion per year.”” (Up-front payments for randomly
collected material are on the order of $30 for each
one-half to one-kilogram sample, and royalties are
typically only 1 or 2 percent of profits.) Similarly,
the likelihood of a randomly collected plant yield-
ing a patentable chemical is roughly one chance in
ten thousand.

Short of establishing strict ownership regimes
over the physical property of genetic resources, states
could also tax commercial collecting or plant-screen-
ing operatons, seed companies, biotechnology firms,
and pharmaceutical houses that use genetic
resources. This way, some of the practical difficulties
of establishing property rights regimes could be
skirted while still capturing some resource value,
thereby providing a conservation incentive.
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Action 11

Strictly regulate the transfer of species
and genetic resources and their release
into the wild.

Although reforming policies governing the
exploitation of biological resources can greatly
reduce threats to biodiversity from habitat loss, pol-
lution, over-exploitation, and industrialized agricul-
ture, they do nothing to curb the introduction of
exotic species and genetic resources. But such con-
trols are essential to the safe exchange of biodiversity.
(See Box 12.)

Some countries have no such regulatory poli-
cies, but in most countries, the need is for stronger
policies and better enforcement. The stakes are
high. Between 1967 and 1972, an African cichlid
fish introduced into Gatun Lake in Panama wiped
out six of the eight previously common fish species,

e
BOX 12

Guidelines for Translocations
of Living Organisms

m [ntroduction of an alien species should be considered only if clear
and well-defined benefits to man or natural communities can be

expected,

m Introduction of an alien species should be considered only if no

native species seems suitable for the same purpose.

m No alien spedes should be deliberately introduced into any natu-
ral habitat (one not perceptibly altered by man), island, lake, or ocean,

whether within cr beyond the limits of national jurisdiction.

m Introductions should not be made into semi-natural habitats
except for exceptional reasons and only when the operation has been

comprehensively investigated and carefully planned in advance.

m Introductionsinto highly modified habitats should take place only
after the effects on surrounding natural and semi-natural habitats are

assessed.

Source: IUCN, 1967




drastically reduced populations of a seventh, and
took a toll up and down the food chain among
aquatic invertebrates, algae, and fish-eating birds.” A
species of snail introduced on the South Pacific
island of Moorea in 1977 (to control another intro-
duced species) wiped out six native species of snails
(one of which became extinct, while six were pre-
served in captivity).* Zebra mussels, native to the
Black and Caspian seas and introduced into North

FIGURE 11

American inland waters in 1986 when a ship emp-
tied its ballast water near Detroit, have clogged
water supply systems which will cost $5 billion over
the next decade.” The screwworm arrived in Libya
in 1988, probably with a shipment of livestock from
Central America, and the potentially lethal parasite
spread through 40,000 square miles before a $40-
milion eradication program apparently succeeded
in 1991. The screwworm threatened some 70 mil-
lion head of livestock in North Africa and could
have spread to Sub-Saharan Africa, the Middle East,
southern Europe and Asia.* (See Figure 11.)

Even introducing the same species can pre-

Spread of the Screwworm in Libya
Prior to 1991 Control Program and
Potential Range of Screwworm

sent hazards through the mixing of genetic stocks.
In many fish hatcheries, the wild population has
been genetically “contaminated” by interbreeding

Area of Screwworm
Infestation

Countries at
Immediate Risk

Countries at Risk
if Infestation is
Naot Contained

Source: FAQ/SENCA, 19971 (unpublished data)
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with the introduced varieties. Furthermore, largely
homozygous fish under culture in ponds or in cages
at sea can reduce the heterozygosity of the same
species in the wild should they escape and inter-
brezd.

In many cases, introducing new crops or live-
stock or new varieties can be extremely beneficial.
All countries grow some crops imported from other
regons. In Australia, the Mediterranean, northern
Europe, northern Asia, the United States, and
Canada, more than 90 percent of agricultural pro-
duction derives from introduced species; in many
countries in tropical Africa (such as Kenya), most of
the major crops are derived from foreign species.”
But agricultural introductions (especially of geneti-
cally modified organisms) can also be risky, and
countries need strong regulatory policies governing
domesticated species introductions.

Regulations need to consider the potential
social impacts of introductions too. Introducing
high-yielding crop varieties that are dependent on
expensive inputs can significantly influence local
employment, land costs, and local business; com-
munities should have a say about the types of vari-
eties introduced, and regulations should stress the
need for public information on proposed releases.
Even where an introduction is judged beneficial, the
potential impacts cannot be minimized unless the
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local communities and institutions responsible for
conserving biodiversity are alerted to upcoming
releases. Fundamentally, regulations must ensure
that no organism can be released without first get-
ting the host country government’s consent.

Introducing genetically engineered organisms
presents unique risks since laboratory results alone
make a poor guide to their behavior, ecological
impacts, and potential socio-economic effects.
Accordingly, strict codes of conduct related to the
release of such organisms are urgently needed in all
countries and at the international level. (See Box 13.)

A draft “International Code of Conduct for
Plant Germplasm Collecting and Transfer” is cur-
rently under review by the FAO Commission on
Plant Genetic Resources. Chances are that the com-
mission will accept this code when it meets in April,
1993. Governments should expand their own regu-
lations even beyond the proposed FAO code to
explicitly include other living organisms.

Action 12

Establish incentives for effective and
equitable private-sector plant breeding
and research.

Agricultural advances come most efficiently
through a combination of both public and private
research. In industrialized countries, considerable
emphasis has been placed on strengthening incen-
tives for private-sector innovation by creating intel-
lectual property rights (IPR) regimes, including plant
breeders’ rights, plant patents for asexually repro-
ducing plant varieties, and utility patents. This suite
of IPR regimes has had mixed success and for several
reasons is now changing. Four factors in particular
are forcing these changes: the emergence of new
biotechnologies, the continuing erosion of genetic
diversity, the recognition of inequities in current
regimes, and the acceptance of IPRs’ importance in
technology transfer.
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BOX 13

Guidelines for Minimizing the
Potential Social and Ecological
Dangers of Biotechnology

The following general guidelines address the potential neg-
ative impacts that new biotechnologies may have if not carefully
regulated in ther development, testing, and use. Development of
detailed guidelines at national, regional, and international levels
should be a priority for the 19g0s.

m Countries should develop the capacity needed to monitor and
control new biotechnologies in advance of their development and
testing.

m The dangers cf releasing genetically modified organisms should be
more carefully assessed, especially where genetic diversity is high.

m The importation of genetically modified organisms, plasmids,
and other materials to any country should be strictly regulated.

m Biotechnology should be regulated to prevent excessive uni-
formity of plant and animal varieties that may arise through the
use of new techniques, such as the clonal propagation of planting
materials or embryo transfer in livestock.

m Biotechnology should not be developed, tested, or used for mil-
itary purposes, such as biological warfare.

m Mechanisms should be established at both national and inter-
national levels 10 compensate and support farming communities
and countries harmed when new biotechnology-based crops or
products are substituted for existing ones.

m An early warning network, monitoring the socio-economic
impact of biotechnology and its effects on biodiversity, should be
established to prevent further marginalization of small farmers.

m An International Code of Conduct on biotechnology should be
developed to regulate biotechnology at all levels.

Since few developing countries have IPR

regimes for crop genetic resources, governments
should establish or expand private-sector programs
while recognizing farmers’ rights over local genetic
resource innovations. But new IPR regimes must
be backed up by strengthened public agricultural
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institutions that can meet those farmers’ needs
unmet by the private sector, furnish unfinished
germplasm to private breeders, train breeders,
develop solid seed-certification programs, and
enforce regulations.

To tailor [PR regimes to current needs, nations
should draw on the experience of other countries
and on such international conventions as the Inter-
national Union for the Protection of New Varieties
of Plants (UPOV). Gradually, countries should also
harmonize their various IPR regimes, but techno-
logical and economic differences must be kept in
mind here. IPR regimes designed for industrialized
countries, for instance, may require levels of moni-
toring and enforcement not found in many devel-
oping countries, and countries may clash over ethi-
cal norms. (The United States allows the patenting
of human genetic material, for instance, while many
countries do not.) In any case, nations should adopt
IPR regimes only after farmers, breeders, and the
government carefully consider the programs’ costs
and benefits and only when such programs encour-
age both local innovation and the conservation and
maintenance of genetic diversity.

Finally, countries should establish national
review boards and an ombudsman office to monitor
IPR regimes to help ensure that any negative impacts
on either biological diversity or social welfare are
addressed quickly. Since a mere handful of busi-
nesses and affluent market-oriented farmers could
reap an unfair share of the benefits of biodiversity
development, and small businesses could lose patent
disputes just because they cannot afford legal assis-
tance, such a public forum for airing disputes among
non-governmental organizations, local communi-
ties, and the public sector is needed.

.
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Action 13

Modify national income accounts to
make them reflect the economic loss that
results when biological resources are

degraded and biodiversity is lost.

Currently, such ecosystems as forests and wet-
lands are treated as essentially “free goods,” and
their degradation does not count as depreciation of
a nation’s basic capital stock in calculations of Gross
National Product (GNP). Moreover, much of the
use and misuse of biotic resources takes place in the
infarmal economy, which national income accounts
do not monitor. The result is a distorted picture of
a nation’s economic health. (See Figure 12.) With
this picture in mind, governments make ill-advised
policies and back inappropriate development pro-
jects, the private sector receives the wrong market
signals, and biodiversity loss accelerates. The
EXXON-Valdez oil spill in Alaska, for example,
actually increased the U.S. GNP: billions of dollars
were spent on clean-up, and resource losses did not
show up on the ledger.

More credible methods for assessing biodiver-
sity’s economic worth and for building the national
capacity needed to carry out such analysis are sorely
needed. While the valuation of biological resources
is relatively straightforward, methodologies for
assigning value to the variety of life itself are in their
infancy. Universities, research institutions, non-gov-
ernmental organizations, and others with appropri-
ate expertise should redouble efforts to refine
methodologies for quantifying biodiversity’s contri-
bution to local and national economies.

Within such a framework, economists could
compare the value of conserving biodiversity on par-
ticular sites with the opportunity costs of deferring
or foregoing investment in commodity production
on that same area, or of converting that natural habi-
tat to other uses. Planners could incorporate costs
related to lost genetic resources, degraded water-
sheds, or species extinctions in calculations of the

#
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social benefits of various development options; pol-
icy advisors could better analyze market and policy
failures that distort the relative merits and draw-
backs of conservation and development.

Developing credible methodologies for “bio-
diversity accounting” is only a first step. National
governments should by this decade’s end revise their
systems for calculating national income accounts to
incorporate the values of biological resources and,
where possible, of biodiversity itself. Governments
must also revise their official cost-benefit calculus.
Some 20 countries are already developing national
balance sheets for the more easily “monetized” nat-
ural resources, such as soil and timber. Getting deci-
sion-makers to use them, however, remains a polit-
ical challenge.

To back up national efforts, the United Nations
should revise its System of National Accounts (SNA)
to incorporate the value of biological resources, and
it should help improve the methods used to set such
values. Changes in the SNA proposed in 1991
already include a natural resources “stock account”
balance sheet for assets that—like land, sub-soil min-
erals, fisheries, and timber—can be tangibly quanti-
fied as productive assets at any given time. While
this is an important change, the SNA does not yet
include the same “stock” information in its “flow”
accounts (which reflect change in the natural capital
stock between two dates). Unfortunately, the failure
to fully incorporate the insights of recent research
on natural resource accounting into the SNA
decreases the whole system’s accuracy and value.

Ideally, conservation decisions should never be
made strictly on the basis of cost-benefit analyses
because many ethical, aesthetic, and other values of
biological resources elude measurement. Neverthe-
less, every effort must be made to develop a consis-
tent and comparable valuation framework and to
make methodologies for valuing biological resources
more accurate.
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Ql)] ective:

Reduce demand for biological resources

If current high rates of population growth and
increasing rates of resource consumption do not
drop, growing demand for resources will overwhelm
even the best managed production systems. For
example, despite the yield improvements of the
Green Revolution, total world cropland area

FIGURE 12

Costa Rica'’s Agricultural Product
Before and After Natural Resource

Depreciation, which Accounts for Value
Lost Due to Deforestation, Soil Erosion,

and Overfishing
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Source: Repetlto et al. 1997




FIGURE 13

Energy Consumption Per Capita in
Bangladesh, Japan, and the United States,
1987 (gigajoules)
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increased by 332 million hectares between 1950 and
1980, much of it at the expense of forests, wetlands,
and natural grasslands, and a good deal of it on land
thar was unsuitable for agriculture. Since most coun-
tries have reached their arable land fronter already,
more biologically productive but agriculturally
marginal habitat will continue to be converted.
Larger populations also require more energy, and in
the developing world this need translates largely into
fuelwood demand. Population and consumption
growth also contribute to the over-harvesting of fish-
eries stocks, which are already yielding at near their
calculated ceiling.

The message is clear. Unless growth in demand
is slowed to levels in keeping with the capacity of
technology and natural resources, the long-term
prospects for biodiversity conservation and sustain-
able development are dim. In developing countries
the essential need is for a mix of economic growth,
efficient resource use and the stabilization of human
populations at a level the environment can sustain.
In developed countries, current wasteful over-con-
sumption of energy and natural resources should be
curbed, and this will in itself facilitate sustainable
global development. (See Figure 13.)

Many of the actions needed to reduce
resource demand are described in detail in Caring
for the Earth.* Three of extreme importance to
biodiversity include:

Provide universal access to family
planning services and increase funding to
support their adoption.

A large gap exists between the demand for
family planning services and their supply. Recent
studies indicate that if quality family planning ser-
vices were readily available, about three-fourths of all
reproductive-age couples in most countries would
use them, compared to about one-half today.”
Improved access to family planning could greatly
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help nations reduce their population growth rates. If
all women who wished to have no more children
had access to family planning services, the number of
births would be reduced by 27 percent in Africa, 33
percent in Asia, and 35 percent in Latin America.”
Family planning services would also improve mater-
nal and child health, and in smaller families children
would enjoy increased educational opportunities and
women would enjoy greater freedom.

Leadership is essential to raising awareness,
eliminating legal obstacles, and building the infras-
tructure needed to dispense family planning services.
Worldwide, current expenditures on family planning
total approximately $4.5 billion. Providing family
planning to 75 percent of people in developing coun-
tries in the year 2000 will cost an estimated $9 billion

to $11 billion annually. Development assistance is
needed to cover roughly half of the additional costs."

Action 15

Reduce resource consumption through
recycling and conservation.

Recycling and conservation can directly reduce
demand for biological resources and can reduce
incentives for desttoying natural ecosystems. By one
estimate, U.S. demand for wood could be halved
simply by increasing efficiency in milling, eliminating
construction waste, conserving paper, and increasing
paper recycling.” (See Figure 14.) For perspective,

FIGURE 14

Potential Wood Savings in the United States through
Demand Management. (Total Current Consumption = 460 million cubic meters.)
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protecting all remaining old-growth forests in the
Pacific Northwest would decrease U.S. timber pro-
duction by only 2 percent.

Conservation and recycling of industrial prod-
ucts can help save biodiversity, too. Some of the most
effective recycling programs involve glass, steel, and
aluminum—all far more expensive to produce from
raw than from recycled matenals. Increased recycling
of such energy-intensive products reduces the need
for mining the raw material and—ar least as impor-
tant—the demand for the energy used in processing.
These measures translate into fewer dams and pow-
erplants destroying habitats, and fewer pollutants
released into the air and water. Promoting energy
conservation through energy taxes or public educa-
tion can have similar salubrious effects.

One key step governments can take toward
greater resource conservation and recycling is to
remove subsidies for production based on virgin
materials. In mining particularly, tax breaks are
often given to companies to compensate for the
depletion of mineral reserves. Since companies
using recycled materials get no such breaks, tax pol-
icy encourages the use of virgin materials.

Action 16

Audit the consumption of biological
resources to raise awareness of the
balance between local consumption and

production.

One of the most troubling aspects of the
increasingly interconnected global economy has
been the loss of immediacy in the relationship
between humanity and the environment. For exam-
ple, in much of the world, a local community loses
its access to wood for construction or fuel if a forest
is over-exploited. But where levels of income and
infrastructure allow, wood is imported once the local
forest is depleted—so consumers see a price increase
but no break in supply.

In California, maximum sustainable timber

BOX 14

Resource Consumption Audits

In a path-breaking study, the Netherlands Com-
mittee of the World Conservation Union documented
the role of the Netherlands' resource use on environ-
mental quality in other nations. The Netherlands’ pop-
ulation of 14.8 million occupies an area of 3.4 million
hectares, a population density one-third higher than
Japan's. [t has the highest density of automobiles in
the world, and a citizen of the Netherlands consumes
on average forty times the resources of a citizen of
Somalia. The Netheriands is host to four of the largest
multinational corporations in the world: Shell,
Unilever, Philips, and Akzo. Its foreign aid budget
amounts to 1.5 percent of Net National Income, the
highest percentage in the world.

Some 2.9 million hectares in the Netherlands
are devoted to agriculture; yet, a further 13 million
hectares outside the country—more than three times
the country's size—are required to meet the demand
for domestic consumption and for the export indus-
try. A large percentage of the agricultural imports—
particularly of tapioca and of soybean and palm-ker-
nel-cake—are used 1o feed livestock.

Ninety-five percent of Dutch tapioca imports are
from the uplands of northeast Thailand. Most soybeans
come from Brazil and most palm oil from Malaysia.
Dutch demand for tapioca—the dried roots of
cassava—helped stimulate a growth in Thailand’s cas-
sava production from 100,000 hectares in 1965 to 1 mil-
lion hectares today. Increased production of cassava
may be responsible for up to 25 percent of the defor-
estation in north-east Thailand between 1965 and 1985,
At the same time, cassava is a major source of income
for poorer farmers in that region, providing 40 to 8o
percent of the income of half a million families.
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Soybean production in Brazil expanded from
432,000 hectares to 9.6 million hectares between 1965 and
1985, World-wide, Holland requires the import of roughly
2 million hectares of soybeans. The expansion of soybean
farming in Brazil has led to forest clearance and substan-
tial environmental damage from pesticides, and its mech-
anized production has led to the expulsion of labor.

Since 1957, oil-palm cultivation in Malaysia has
increased from 55,000 hectares to 1.5 million hectares —
almost all for the export market. In West Malaysia, some
20 to 3o percent of forest loss is attributed to oil-palm
cultivation.

tion. Even nuclear power, supplying only 8 percent of
Dutch needs, has signi‘icant impacts on developing coun-
tries. The major supplier of uranium to the Netherlands is
Niger. Some 80 percent of Niger's foreign exchange earn-
ings stem from the export of uranium; yet, the country is
only a minority share-holder in all of the mining compa-
nies so its ability to negotiate for environmental controls
and safeguards is weak Massive disturbances to the land-
scape have resulted, accompanied by the modification of
groundwater flow regmes, the leaching of toxic chemi-
cals, and the release of radioactive material.

All told, the Netherlands' demand
for agricultural imports has increased

FIGURE 15
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the same time, the Dutch market is pro-
viding significant economic returns to its
trading partners. 2000

Hardwood in the Netherlands

The Netherlands' imports of tropi-
cal hardwoods increased fivefold from the
early 1960s to 1988. (See Figure 15.)
Wood imports in the Netherlands amount & 1900
to one cubic meter per person annually
—the highest in the European Communi-
ties. In the mid-1980s, 8o percent of
imports came from Malaysia, 18 percent L
from South Africa, and less than 2 percent
from Latin America. Less than 1 percent
of imports are from timber plantations.
Twenty-five percent of imports are re-
exported. The Netherlands government

has committed itself to restricting imports
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Other global biological impacts of
resource consumption stem from the
growing trade in cocaine and the impacts
of oil, bauxite, iron ore, and coal extrac-
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production is an estimated 4.5 billion board feet
annually; current demand is some 10 billion board
feet. Only 4 billion board feet are being harvested in-
state annually, and officials may soon scale produc-
tion back to less than 2 billion board feet to keep the
forest ecosystems intact.”’ Californians are protecting
their own forests by shifting, not reducing, demand.
Similarly, Thailand banned logging in 1989 when the
public protested the unsustainable forestry practices
that exacerbated disastrous floods and mudslides;
but here again, the burden was merely moved to
neighboring countries. Often, shifting production
to another region in this way makes economic sense
since it allows each region to capitalizé on its com-
parative advantages. But the danger is that people
can lose all conception of how their purchases regis-
ter on the lives and environments of others.

Governments or non-governmental organiza-
tions should take steps to restore the connection
between the consumer and the environment by
auditing demand for and consumption of key bio-
logical resources and by sharing this information
with teachers and the communications media. A
complete resource audit would indicate current con-
sumption, the amount produced locally, and the
location and intensity of the remainder of the pro-
duction needed to meet local demand. Businesses
using biological resources should also make avail-
able information on where they obrain materials for
use in national or regional audits. The audit could
be supplemented with information on the sustain-
ability of resource harvest in regions supplying the
resources. Such information could then be used to
establish labeling programs indicating which prod-
ucts come from sustainably harvested material. To
date, only the Netherlands has undertaken such an
audit. (See Box 14.)




Creating An International Policy
Environment That Supports

National Biodiversity Conservation

The developed countries should practice what they preach and should be more serious about

their own contradictions regarding biodiversity conservation before attempting to rule the

international environment. They should also abolish the poisonous concept of donor with regard to

biodiversity conservation. The response to global environmental issues should be based on real

partnership for a common endeavor and not on a beggar-to-donor relationship.

MARC DOUROJEANNI, INTER-AMERICAN DEVELOPMENT Bank

L ] " he loss of biodiversity, and especially of genetic
and species diversity, represents a loss to all
people, today and in the future. Moreover,

the impacts of ecosystem and habitat degradation reach
beyond national boundaries. Climate regimes, river flows,
sediment deposition patterns, and migratory species are
all affected. The interconnections in the world environ-
ment mean that biodiversity loss in one area is liable to
be felt widely.

These interconnections are the stronger because of
the way the whole world shares crop plants, medicinal
plants, and other living resources, and because of the
increasing interlinkage of the global economy. Consider,
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for instance, that oil from Saudi Arabia fuels the machines
and provides the feedstock for the fertilizers and pesticides
that allow marginal land in West Africa to grow—on trees
originating from South America—cocoa that the Swiss
make into chocolate that is flown on American-made air-
planes to Singapore for distribution in Southeast Asia and
that the profit made by the West African farmer allows her
to purchase a Japanese motorcycle, Ethiopian coffee, and
Thai rice. No longer vulnerable only to local ecological and
economic factors, this farmer’s livelihood now depends on
international commodity agreements, market forces, and
many other factors that make the world economy function
as a single system.




Although ecological and economic realities
mandate a global response to biodiversity loss, global
cooperation faces three obstacles. First, biodiver-
sity is not a part of the “global commons™ in the
sense that the high seas and the atmosphere are. To
the contrary, the bulk of genes, species, and habitats
lie within the sovereign jurisdiction of individual
nations. Second, threats to biodiversity are not
evenly distributed among nations—the costs of con-
serving biodiversity globally will fall more heavily
on some nations than on others. Third, the techni-
cal and financial abilities to respond to biodiversity
loss vary greatly among nations. Indeed, Earth’s
most threatened natural ecosystems lie within the
developing countries, which possess the least
resources to conserve them.

Objective:

Integrate biodiversity conservation
into international economic policy

Since 1950, measurable global economic activ-
ity has more than quadrupled to create a $20-trillion
world economy. These large increases in economic
activity and exchange have brought global markert
forces into once-remote areas that house the greatest
remaining concentrations of biodiversity. The global
economic system enables countries to exploit their
comparative production advantages, and it provides
each with access to a wider range of goods and ser-
vices than it could efficiently produce alone. The
challenges are to ensure that the health and diversity
of Earth’s life systems are not compromised in the
process, and that economic power and benefits are
equitably shared among and within nations. Realis-
tically, these challenges cannot be met without major
changes.

Action 17

Develop a principle and policy of
“national ecological security” to ensure
that international trade policies do not
intensify biodiversity loss.

To buffer the negative effects of increasing eco-
nomic globalization, governments should develop a
policy of national ecological security. The three
goals of such a policy would be: 1) to ensure that
the integrity and diversity of a country’s basic bio-
logical systems are not compromised by the rules
and practices of international trade, 2) to protect
the livelihoods of communities dependent on biotic
resources, and 3) to equitably distribute the costs
and benefits of trade based on living resources
within the country.

Maintaining national ecological security is par-
ticularly important in developing countries. Cur-
rently, the relative terms of international trade work
against the South, and many markets in the North
are closed to the goods developing countries pro-
duce. Liberalizing trade without adjusting national
policy frameworks often reinforces the trade disad-
vantages of developing countries, further diminish-
ing biodiversity. At the same time, current trade pat-
terns and prices for such commodities as tropical
timber, prawns, and various cash crops often inten-
sify pressures on forests and wildlands.

How can the principle of national ecological
security acquire international legitimacy? An obvi-
ous possibility is through the General Agreement on
Tariffs and Trade (GATT). Two GATT articles pro-
vide opportunities for countries to adopt strict envi-
ronmental protection standards and to impose those
standards on imports. Article 20(b) holds that coun-
tries can take measures to protect human, animal,
orplant life or health. When drafted, however, the
article’s primary intent was to enable countries to
impose quarantine procedures—not to address gen-
eral environmental protection. Article 20(g) of the
GATT exempts measures to conserve exhaustible
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natural resources so long as countries enacting such
measures limit domestic consumption.

Article 20’s scope vis-a-vis environmental pro-
tection has been hotly debated. The 1991 decision
of a GATT panel to disallow a U.S. ban on tuna
imports that had been designed to protect dolphins
from the tuna fleets of other nations brought
GATT’s support for environmental provisions into
wider question. However this specific case is
resolved, national actions designed to protect the
domestic environment or to ensure that domestic
consumption does not degrade other nations’ envi-
ronments are likely to be challenged by trading part-
ners as non-tariff trade barriers. Surcharges on the
import of unsustainably produced tropical timber,
for example, or even efforts to protect primary
forests by reducing forest product exports appear
subject to challenge as disguised protectionism.**

In fact, actions to protect the environment
are no more disguised protectionism than actions
to protect health and safety. The difference is that
no machinery currently exists in the GATT for
making judgments about trade’s impact on the
environment. A special committee set up by
GATT in 1971 to discuss these issues—the GATT
Working Party on Trade and the Environment—
has never met, although its activation was being
planned late in 1991.

Two decades after this false start, international
guidelines on trade and environment should be
developed within GATT. As a start, Arricle 20
should be clarified to make it explicit that trade
restrictions for genuine environmental purposes are
legitimate, so long as they are based on universally
applied criteria. Second, a revitalized GATT Work-
ing Party on Trade and the Environment should
develop criteria for judging the sincerity of environ-
mental trade restrictions. To address trade’s effects
on biodiversity specifically, a protocol might be set
up within the framework of the Biodiversity Con-
vention and aligned with the general environmental
criteria set up under GATT.
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Action 18

Establish an International Debt
Management Authority to purchase debt
on the secondary market.

By 1989, the Third World’s debt stood at $1.2
trillion—44 percent of its collective GNP Nations
of the South in that year paid $77 billion in interest
and repaid $85 billon worth of principal. Net flows
from South to North of some $32.5 billion annu-
ally make it difficult for many developing countries
to increase investments in biodiversity conservation.
(See Figure 16.) Indeed, indebted countries now feel
compelled to increase exports, often at the expense
of their natural resource base. And debt repayment
absorbs a growing share of available development
assistance revenues,

Increasingly large amounts of Third World
debt (face value) can be purchased for a fixed
amount of hard currency. This growing secondary
debt market, the priority that many developing
countries accord debt reduction, and the links
between debt and biological resource degradation
all suggest that debt reduction should be used to
ease pressures on biological resources and to
underwrite biodiversity conservation. “Debt for
nature swaps” are one innovative method of link-
ing debt relief to biodiversity conservation (see
Action 28), though these have so far been too small
to have much impact on either debt or biodiver-
sity conservation,.

To mount a larger-scale response, a consor-
tium of aid-giving nations should establish an Inter-
national Debt Management Authority to purchase
some $100 billion of the debt obligations of selected
countries on the secondary market over five years.”
In return, the countries would adopt sustainable
development policies and programs, including those
based on the conservation and sustainable use of
biodiversity.
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Facilitate the exchange and development
of technologies for conserving and using
biodiversity sustainably.

The principle of free access to genetic
resources reaches back millennia to the casual

exchange of seeds among farmers, and accounts
largely for world agricultural patterns today. But

FIGURE 16

Net Transfer of Financial
Resources 1980-88

(Sample of 98 Nations, Covering Private Direct Investments,
Private Loans, Official Flows.)
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wkile genetic resources have tended to move rela-
tively freely, the technologies for conserving them
and exploiting their potential wealth have not. Cur-
rendy, few effective mechanisms exist for exchanging
technologies relating to biodiversity’s conservation
and use.

From the 1950s through the 1970s, the con-
ventional wisdom was that technological progress
in developing countries could best be achieved by
transferring hardware from industrialized countries.
Over these years, far too little attention was paid to
the need of the country acquiring the hardware to
learn to use it appropriately, and, more important, to
define and develop new technologies tailored to
local needs and realities. The entry barriers for
developing countries are comparatively low in the
bictechnology business since knowledge and inno-
vation are more important than capital. But pre-
cisely because so much of the critical knowledge lies
in the industrialized world, the industry simply can-
no: develop without international technical coop-
eration focussed on information and training,

Most of the technologies needed to conserve
and use biodiversity wisely rest in the public
domain. However, the lack of knowledge about
available technologies, and the lack of developing
countries’ institutional ability to acquire that tech-
nology impede technological development. Devel-
oping countries need to define technological needs,
seck and manage information on technology, adapt
existing technologies, and develop their own. The
international community should assist at each step
of this process.

The role of international institutions, especially
the International Agriculture Research Centers
(IARCs), in providing training and access to public-
domain technologies for developing-country scien-
usts should be strengthened. In partcular, greater
funding is needed for training programs. Over time,
the IARCs should increasingly channel information
and technology to developing countries rather than
carry out their own research.

International support for building national
capacity to acquire technologies is vitally important
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in the 1990s and beyond. Rather than depending
on the technological choices made in international
centers, developing countries should be able to set
their own priorities for technology acquisition. One
means of doing this is for industrialized countries to
help pay for the establishment of national “Biotech-
nology Trusts” in developing countries to promote
technology exchange and serve as honest brokers
between potential collaborators in the exchange of
technology and technological information. The
national Biotechnology Trust would also contribute
resources toward joint research, The Trust could
put forward genetic resources with specific eco-
nomic values, while the biotechnology firm would
supply the technology for using those resources.
Patents and profits would be shared, and one con-
dition of the agreements could be that local scientists
receive training in the use of the technology.

One such project, developed by the U.S.
Agency for International Development, involves
enabling developing-country scientists to take part
in joint research ventures with private companies
to develop products of use in overcoming key agri-
cultural constraints in developing countries.
Patents on products resulting from the work—pest-
resistant or drought-resistant sorghum, for
instance—will be held jointly by the private com-
pany and by the scientist’s home institution. The
National Biodiversity Institute (INBio) in Costa
Rica, described in Chapter 10, is another model
for enhancing technology transfer.

High priority for international support should
be given to building information systems in devel-
oping countries in order to increase access to infor-
mation on biotechnologies that may help save bio-
diversity or mobilize its benefits. Such mechanisms
must ensure equity in access to these technologies.
The same groups excluded from ownership and
access to land, resources, education, and power—
such as women, indigenous people, and minorities—
are often also denied access to technology. Devel-
oping countries currently lack the technical
capacity—including data bases and electronic mail
systems—needed to exchange scientific and techno-
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logical information with industrialized countries.
Creating cross-border information exchange net-
works would allow for both mutual access in
national and international databases and encourage
developing countries to build up their own
databases. Currently, most information collected on
resources in developing countries is stored and uti-
lized only in industrialized countries.

To complement such expanded facilities in
developing countries, Third World “research out-
posts” established in the industrialized countries to
promote collaboration and tap into public-domain
information on biodiversity and biotechnology
might be useful. A possible model for this kind of
outpost is the African Centre for Technology Stud-
ies’ newly establisted Biopolicy Institute located in
The Netherlands.

Ensure that the activities of transnational
corporations (INCs) that destroy
biodiversity are curbed in the countries
where they are based and where they
operate, and that compensation for, or
restoration of, damages is sought where
applicable.

Transnatioral corporations (TNCs) are
increasingly important and powerful actors in the
international economy. They play a critical role in
the economies of many countries, and they can
potentially be a pesitive force in biodiversity con-
servation as well. In many countries, however,
TNC-financed extraction, processing, and export
of such natural resources as timber, crops, minerals,
and petroleum devastates biodiversity. With no
vested interest in the sustainability of regional pro-
duction, TNCs may over-exploit one region, earn
substantial profits, and then move on to unex-
ploited regions. Some TNCs have minimized the
environmental impacts of their operations, but




many more have not. In Papua New Guinea, for
example, a 1989 Government Commission of
Inquiry concluded that foreign timber companies
in New Ireland Province were “roaming the coun-
tryside with the self-assurance of robber barons;
bribing politicians and leaders, creating social
disharmony and ignoring laws in order to gain
access to, rip out, and export the last remnants of
the province’s valuable timber.””

As sovereign guardians of their territories,
national governments must take the lead in regulat-
ing and punishing this kind of behavior, and in seek-
ing compensation for damages. Their best recourse
is legislation that provides TNCs with tough but
clear guidelines for environmental protection but
also provides foreign investors with a certain and
predictable legal framework. To enforce such legis-
lation, the institutional and human capacity to mon-
itor TNC activities and enforce the law also needs to
be strengthened.

Many developing countries fear that stringent
environmental laws will drive away foreign invest-
ment. But this problem is largely illusory since
TNCs relocate to developing countries because of
lower production costs, of which compliance with
environmental laws constitute a small percentage,
even when the law is relatively strict.” A tougher
problem is that few developing countries possess the
resources and capacities needed to control TNC
operations within their own borders, let alone to
police the transfer of profits offshore. Thus, inter-
national action is also needed to improve TNCs’
environmental behavior.

Most of the attempts that have been made to
develop international codes of conduct for TNCs
have fallen flat. A more promising approach is for
governments of the countries where TNCs are
domiciled to develop and enforce legal norms and
restrictions for TNCs’ conduct overseas. In the same
way that some countries (such as the United States)
prohibit their corporations from engaging in cor-
rupt practices abroad, standards covering the effects
of corporate overseas investment practices on bio-
logical resources and biodiversity should be devel-

oped and enforced. Observing the laws of host
countries should be a minimum standard, and home
countries should set more strict standards where nec-
essary. Such controls are not an unfair “cost” to the
TINC any more than the benefits that they enjoy in
their home country—among them, resort to its legal
system and easy access to capital—are unfair “sub-
sidies.”

The potential positive contributions of TNCs
to biodiversity conservation must also be cultivated.
TNCs that take constructive steps to harmonize their
activities with biodiversity conservation should be
encouraged, and their experiences studied and
shared to engender a more responsible industry
norm. If a system for labelling tropical timber in
international trade were developed, for example, it
would allow consumers concerned about biodiver-
sity loss to reward those TNCs that use only envi-
ronmentally sustainable timber sources. TNCs can
also be potentially valuable partners in developing
technological capacity in the countries where they
operate if an appropriate mix of positive and nega-
tive incentives are provided by home- and host-

country governments.

Action 21
Ensure that countries are free to decide
whether to adopt intellectual property
rights protection for genetic resources and
how strong that protection should be.

With technology exchange increasingly influ-
encing economic development prospects, intellec-
tual property rights have increasingly triggered trade
disputes and negotiations among countries. In gen-
eral, industrialized countries contend that differences
in ntellectual property rights regimes among coun-
tries should be viewed as potental barriers to free
trade and should be dealt with in an international
trade forum. For their part, developing countries
argue that IPR regimes must be tailored to develop-
ment needs and not be subjected to international



control. Currently, many developing countries
exempt pharmaceuticals and living organisms from
patent protection, and only a small number grant
Plant Breeders’ Rights.

Whether and how these disputes over IPRs
are resolved will profoundly affect the develop-
ment of technologies for using, evaluating, and
protecting genetic resources. The right IPR
regimes will help developing countries tap their
genetic resources sustainably and strengthen incen-
tives for conservation. The wrong ones will exac-
erbate inequities in the distribution of benefits from
the exploitation of genetic resources and under-
mine conservation efforts.

At the urging of industrialized countries, and
after considerable resistance from developing coun-
tries, the Uruguay Round of negotiations of the
General Agreement on Tariffs and Trade (GATT)
established a negotiating group on Trade-Related
Aspects of Intellectual Property Rights (TRIPS) in
1987. Industrialized countries are pressing for uni-
form patent standards in all countries on a par with
their own standards. (These issues have also been
raised in the World Intellectual Property Organiza-
tion (WIPQ), where a revision of the Paris Con-
vention on Intellectual Property is being considered,
but WIPO is likely to postpone action until GATT
negotiations end.)

The merits of strengthened IPR protection
notwithstanding, there is considerable reason to
question the appropriateness of uniform patent stan-
dards given the widely differing circumstances in
developing countries. [PRs are development tools.
As such, they must reflect and change with each
country’s unique needs. Whereas patent protection
may promote cutting-edge innovation in a devel-
oped country, IPRs may provide little in-country
incentive for innovation in nations that lack basic
technological infrastructure. The few developing
countries that have recently joined the ranks of
industrialized countries did so by building techno-
logical capacity through adaptive innovation, not by
strongly protecting patents. Industries in many
industrialized countries have followed this same

route; France did not begin to grant patents for
pharmaceuticals unul 1958, nor did Japan until
1976, or Switzerland until 1977. Clearly, strict
patent protection can stifle low-cost imitation.

Another problem is that in the pursuit of uni-
form patent standards, genetic resources’ unique
ethical and economic attributes, distinct from most
industrial products, receive short shrift. From an
ethical standpoint, patenting living organisms raises
serious questions, particularly if human cells or
genes are involved. From an economic standpoint,
the ability of agricultural genetic resources to self-
reproduce and undergo evolutionary change raises
difficult questions about both the enforceability
and legitimacy of patent protection. In addition,
IPR protection for agricultural genetic resources
may be hastening the loss of genetic diversity (and
threatening the livelihoods of marginal farmers) by
promoting the adoption of a few uniform varieties
of crops where great diversity formerly existed.
Until some of these thorny issues are resolved, it
would clearly be premature to adopt uniform
global standards.

Countries should be able to adapt IPR protec-
tion to meet their development needs, particularly in
the case of genetic resources. GATT negotiators
should thus exclude biological materials from agree-
ments under the TRIPS negotiation.
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Q})] ective:
Strengthen the international legal
framework for conservation to

complement the Convention on
Biological Diversity

The Convention on Biological Diversity is a
key element of the international legal framework
for biodiversity conservation. (See Action 1.) A
number of other legal instruments are also impor-
tant. Current agreements cover a range of specific
conservation issues, and should be reviewed and
strengthened. In addition, proposed conventions or
agreements on global warming and forests must also
be crafted to support biodiversity conservation.

Action 22

Strengthen the effectiveness of existing
international conventions and treaties
covering the conservation of ecosystems,
species, and genes.

Numerous treaties, conventions, and multilat-
eral or bilateral agreements address aspects of biodi-
versity conservation, including protection of certain
species and ecosystems, regulation of international
trade in endangered species, and the conservation of
plant genetic resources. (See Box 15.) Although the
most well-known international agreements are global
in scope, many regional agreements also contribute to
conservation. Many of these are tailored to specific
regional conditions and tend to be more compre-
hensive and sometimes more stringent than global
agreements since the countries involved are politi-
cally and economically homogenous. Whether

T global or regional, international agreements are essen-
tial components for cooperation on biodiversity,
because they provide a level of detail that could not
and should not be incorporated in the Convention
on Biological Diversity.

The various international agreements now in
force could do a great deal more to conserve biodi-
versity. The Convention on International Trade in
Endangered Species of Wild Flora and Fauna
(CITES), for example, has made strides in limiting
the trade in endangered species. However, too few
people are trained in CITES procedures and species
identification, the system would be stronger if it had
population studies on the numerous species involved
in commercial trade to draw on, penalties for vio-
lating CITES have not been collected, and the
CITES Secretariat is underfunded.

While it is difficult to generalize about the
large number of international agreements that pro-
mote biodiversity conservation, it can be said that
they share some common weaknesses. Where par-
ties lack either the political will or the resources to
henor their commitments, their membership is a
formality and has little effect. In other cases, the
problem is simply that not enough states are parties
to the agreement—a particularly crucial issue in
agreements protecting migratory species. In other
cases, the legal instrument itself is poorly conceived
and drafted.

Critical reviews of conservation agreements
are needed for three reasons. First, such reviews
would pinpoint the reforms and strengthening
needed to make each agreement more effective.
Second, they could illuminate the search for work-
able mechanisms in the Biodiversity Convention.
Third, they would make it easier to link existing
agreements to—or incorporate them into—the Con-
vention on Biological Diversity and its subsequent
protocols.
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o BOX 15

", Major Conservation Conventions and Agreements

The Convention on Wetlands of International Importance
Especially as Waterfowl Habitat (Ramsar, 1971).

Contracting parties undertake to use wisely all wetland
resources under their jurisdiction and to designate for conser-
vation at least one wetland of international importance under
criteria provided by the Convention. By 1990, the 61 contract-
ing states had designated over 421 sites covering more than 30
million hectares. Nations facing economic constraints have
had difficulty in meeting their obligations. As a consequence, in
1990 parties voted to establish a Wetland Conservation Fund,
built on mandatory and voluntary contributions, with an annual
budget of approximately $660,000. Parties meet at least every
three years, and the Secretariat is provided by The World Con-
servation Union (IUCN).

The Convention Concerning the Protection
of the World Cultural and Natural Heritage (Paris, 1972).
The Convention, in force since 1975, recognizes the obli-
gation of all states to protect unique natural and cultural areas
and recognizes the obligation of the international community to
help pay for them. A World Heritage Committee, drawn from
the 111 State Parties, establishes and publishes the World Her-
itage List of sites of exceptional cultural or natural value; as of
January 1991, 337 sites were on the list, of which only 79 are
natural, and a further 13 combine both natural and cultural val-
ues. Each party must contribute to a fund to support these
sites and related research; contributions are set at 1 percent of
contributions to the annual budget of UNESCO, currently
totalling approximately $2 million. The World Heritage Com-
mittee’s "List of World Heritage in Danger" covers sites threat-
ened by serious and specific dangers. Its Secretariat is pro-
vided by UNESCO.

The Convention on International Trade in Endangered

Species of Wild Fauna and Flora (CITES) (Washington, 1973).
The Convention, in force since 1975 and currently rati-

fied by 111 States, establishes lists of endangered species for
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which international commercial trade is either prohibited or
regulated via permit systems to combat illegal trade and over-
exploitation. A Conference of Parties is held every two years;
non-governmental organizations have been well-represented at
Conference meetings. The Convention includes species in three
appendices, with progressing levels of restriction on their trade.
Inclusion of species in the most restrictive categories requires
a two-thirds majority of the Parties to the Convention; the least
restrictive inclusions may be made by a single party. National
"Management Authorities” and "Scientific Authorities” must be
designated by each state to grant and review the Convention
permits; records of permits granted are supposed to be trans-
mitted annually to the Convention Secretariat for review
(though many parties are not complying with this provision).
The Convention has financed population studies of particular
species to attempt to curb further species endangerment. The
Secretariat is provided by UNEP.

The Convention on the Conservation of Migratory
Species of Wild Animals (Bonn, 1979).

The Convention, in force since 1983, obligates parties to
protect endangered migratory species and to try to conclude
internationzl conservation agreements for the conservation of
vulnerable species that are not yet endangered. No such agree-
ments have come into force, but several are likely to be imple-
mented by the mid-1990s. The 36 contracting parties do not
yet include several countries of major importance for migra-
tory birds. Some si migratory species are listed as "endan-
gered” by the Convention, including four species of whales,
several species of antelopes, 24 bird species, and six marine
turtles. The Convention precludes commercial taking of listed
species; it also encourages member states to conserve and
restore habitat areas for migratory species. The Secretariat is
provided by UNEP.

continued on page 64




The Convention on the Conservation of Antarc-
tic Marine Living Resources (CCAMLR) (1980)

The Convention's primary objective is the con-
servation of marine resources in the Southern Ocean
ecosystem. [t entered into force in 1982, and as of
1990 has 27 contracting parties. It applies to all species
in the Southern Ocean and stipulates that the ecolog-
igal relationships between harvested and dependent
populations must be maintained whenever resource
harvesting takes place. It calls for minimizing the risk
of irreversible change to the ecosystem and promotes
an ecosystem management approach to conservation.
It established a Commission that meets annually and
its Secretariat is housed in Hobart, Tasmania.

The FAO International Undertaking on Plant
Genetic Resources (Rome, 1983)

This voluntary agreement among nations is
based on }he principle that plant genetic resources are

the common heritage of humankind. A Commission
on Plant Genetic Resources was also established in
1983 to pursue actions pursuant to the International
Undertaking. At its 1987 meeting, the Commission
established an International Fund for the Conserva-
tion and Utilization of Plant Genetic Resources, based
onvoluntary contributions. The Undertaking initially
attempted to ensure the free exchange of genetic
resources (including breeding lines and finished vari-
eties). However, at the 1987 meeting of the Commis-
sion, the right of plant breeders to protect their breed-
ing lines was recognized, as were "Farmers Rights" to
compensation for their contribution to the selection
and conservation of genetic diversity of crops and live-
stock. As of 1991, 11 countries are members of the
Commission and 101 have adhered to the International
Undertaking. The Secretariat for the Commission is
housed at FAO.

FIGURE 17

Trade in Live Parrots in 1988
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Action 23

Ensure that international agreements on
climate change and forests are
compatible with the Convention on
Biological Diversity and that they
support biodiversity conservation.

International conventions or agreements on
climate change and on forests are likely to be com-
pleted in the 1990s. These agreements and the Bio-
diversity Convention must be mutually supportive.
Successful negotiations on the Climate Convention
could reduce the threat that rapid global climate
change may hold for biodiversity. At the same time,
biodiversity could be destroyed by some of the
strategies proposed for mitigating atmospheric car-
bon-dioxide buildup—among them, proposals to

conversion of diverse natural ecosystems.

logical Diversity. (See Box 16.)

! replace mature forests with younger, more rapidly
growing ones. The provisions of both the conven-
tions on climate and biological diversity should
therefore prohibi: global-warming prevention or
adaptation strategies that involve the degradation or

By the same token, any agreement or conven-
tion on forests should not work at cross-purposes
with the Convention on Biological Diversity. To the
extent that a forest agreement slows the loss of nat-
ural forests, it supports the objectives of the Con-
vention on Biological Diversity and of this Strategy.
But if the agreement uncritically mandates “net-
afforestation” strategies without a strong commit-
ment to both conserving natural forests and fostering
biodiversity in planted forests, it may contravene the
spirit and the provisions of the Convention on Bio-

FIGURE 18

Loss of Habitat in Selected Countries
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BOX 16

Principles for a Global Agreement on Forests

States party to any global agreement
on forests should:

m recognize the rights of states to choose the means
through which they shall sustainably use, manage, and
conserve forests, consistent with all other principles in
the Agreement;

m recognize the duty of states to conserve the earth's
remaining forests and restore previously forested land
where possible;

m fully protect all remaining primary forest if the state's
primary forest cover is less then 20 percent of its original
extent. If more than 20 percent remains, states should
fully protect the maximum possible primary forest area,
including large areas of all forest types;

m restrict any conversion of primary or other natural
forests to uses that are sustainable and directly fulfill
tangible human needs that cannot otherwise be met;
m modify development schemes—mining, hydroelec-
tric, road-building, plantation, ranching, and colo-
nization projects—to minimize their direct and indi-
rect impacts on natural forests;

m promote the regeneration of degraded forest lands
to increase permanent global forest cover, reduce
pressure on natural forests, conserve biodiversity, pro-
tect watersheds and soils, and stabilize climate;

m modify systems of valuing forests to account for
the broad range of goods and services that they pro-
vide, and reform policies that reward deforestation or
otherwise promote inappropriate land use;

m subject private companies operating in forested
areas to monitoring, controls, and public accountabil-
ity 1o prevent the use of environmentally or socially
destructive practices;
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m relieve pressure on forests by decreasing waste in
wood-processing, conserving energy to reduce the
need for hydroelectric dams, increasing the efficiency
of wood-burning stoves, and seeking alternative raw
materials;

m reduce demand for forest praducts, particularly in
the industrialized countries and in urbanized areas of
developing countries, to reduce pressures on forests;
m develop markets for non-timber forest products as
a mechanism for promoting ecologically sustainable
and small-scale local economic development;

m safeguard the rights, livelihoods, and cultural
integrity of forest-dependent communities through
policies and laws that protect their lands, intellectual
property rights, and economic and cultural rights;

m validate and develop the stewardship skills of
indigenous peoples, extractivists, hunter-gatherers,
small farmers, and other forest-dependent
communities;

m relieve forest encroachment pressures by providing
land security to small and landless farmers through
land tenure laws, land reform, or agrarian reform;
m offset the revenue and employment sacrificed by
forested countries—particularly developing countries—
in conserving forests, through aid, direct financial com-
persation, technical assistance, and trade concessions;
and,

m ensure that the General Agreement on Tariffs and
Trade (GATT) does not preclude states from taking
steps to conserve their own forests or from adopting
regilations restricting imports of timber from non-sus-
tainable sources.
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Q]:)] ective:

Make the development
assistance process a force for
biodiversity conservation

Development assistance could play an impor-
tant role in directly supporting biodiversity conser-
vation efforts. All too often, development aid has
contributed to the destruction of habitats and ecosys-
tems, the over-exploitation of species, and excessive
genetic uniformity in agriculture. The loss of biodi-
versity brings about social disruption and a reduction
in the resource base for people’s livelihoods, thus
undermining the objectives of development efforts.
While development aid forms a relatively small per-
centage of overall economic activity in most devel-
oping countries, it has transformed certain areas and
communities. Perhaps more important, institutions
such as the World Bank dominate development pol-
icy, deeply influencing the decisions of developing-
country policy-makers.

If development-assistance institutions are to
play a positive role in conserving biodiversity, they
must follow two parallel tracks. First, development-
assistance agencies must channel a greater propor-
tion of their resources into projects that strengthen
developing countries’ capacity to save, study, and
sustainably use biodiversity. Many of the actions
suggested in the Global Biodiversity Strategy could
be undertaken through development assistance. Sec-
ond, and more important, development assistance
agencies must reorient their “mainstream” assistance
to incorporate biodiversity conservation objectives.

To these ends, development assistance agen-
cies should create guidelines for assessing projects’
impacts on biodiversity, dedicate special funds to
initiating biodiversity conservation programs,
develop in-house expertise and strategy statements
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on biodiversity conservation, and ensure that all
sectors include biodiversity conservation among
their objectives.

Action 24

Incorporate biodiversity values into the
criteria for choosing, designing, and
evaluating development assistance loans
and projects, and for assessing developing
countries’ economic performance.

Development agencies should evaluate the
impacts on biodiversity of all development pro-
jects—whether ongoing, in the pipeline, or
planned. Projects should not be financed through
development assistance if they violate the criteria
listed in Box 17. Moreover, the addition of
“green” projects 1o a development agency’s port-
folio should not be considered a substitute for
deleting or revising “brown” ones. Increased fund-
ing of biodiversitv-conservation projects is not an
acceptable alternative to changing mainstream
lending objectives and criteria.

To bring about these changes, development
agencies should explicitly incorporate all quantifi-
able monetary values of biodiversity into their eval-
uation of proposed projects. These values should
be considered separately and in addition to such
hard-to-quantify biodiversity values as the preserva-
ton of species endangered by a project, the incursion
of a proposed project into natural areas of local spir-
itual value, or the loss of a country’s last major area
of a particular ecosystem type. The promulgation
of binding staff guidelines on these matters would
help ensure that the value of biodiversity is ade-
quately considered.

Donors making large sectoral and “structural
adjustment” loans should also assess the impacts of
their lending on biodiversity and biological resource
values, using the same criteria used for projects. This
test is particularly important where adjustment and
sector lending promote the privatization and com-




BOX 17

Biodiversity Criteria for Evaluating Development Assistance Projects

Bilateral and multilateral development assis-
tance agencies should support investments in the
capacity to save, inventory, and analyze biodiversity
and foster its wise use. They should not support pro-
jects that significantly contribute to the loss of biodi-
versity. To this end, projects should receive support
from development assistance only if they:

Process Criteria

m are planned for regions where basic surveys of plant
and vertebrate taxa have been conducted, and for regions
with an ecosystem classification system in place;

m involve local people, especially women, in the ini-
tial biodiversity inventory and project planning, as
well as in review and implementation;

m provide ready access to biological survey informa-
tion and planning documentation (in local languages)
to local people;

® include Environmental Impact Assessments that
explicitly address the impacts of projects on genetic,
species, and ecosystem diversity;

®m provide for a means of monitoring impacts on bio-
diversity and modifying project implementation based
on that feedback;

Biological Criteria

m do not destroy, degrade, or fragment habitat used by
a species listed as globally threatened or endangered by
the IUCN or listed on Appendix i of CITES and do not
involve the harvest of such a species;

m do not involve any exploitation of resources or dis-
turbance of habitat in strictly protected areas (IUCN
Categories 1 to [11), including the core zone of Bio-
sphere Reserves and World Heritage Sites;

m do not take place in an ecosystem or biogeographic
unit designated as a threatened site by [UCN or by the
proposed International Panel on Biodiversity Conser-
vation;

m do not result in the conversion or degradation of
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primary forests;

® do not engender the loss of genetic diversity of
domesticated species without adequately supporting
grassroots conservation groups financially and insti-
tutionally, or establishing national genebanks to
ensure the ex situ preservation of that diversity;

m do not destroy or degrade the habitat of migratory
species listed as globally threatened by IUCN or by any
country on their migratory route;

m do not introduce species or varieties in violation
of the IUCN guidelines for translocations of living
organisms; (See Box 12,)

m are consistent with the country’s National Conser-
vation Strategy or other similar conservation planning
document or with any international convention to
whch the state is party;

Social Criteria

u do not increase landlessness or resource needs with-
out provision of alternatives suitable to the local people;
m provide a substantial share of any increased eco-
nomic benefits from biodiversity (through, for
instance, tourism or exploration for pharmaceutical
plants) to local communities;

m do not degrade or encroach upon the ancestral
domain of indigenous groups without their informed
consent;

m ensure that any research on biodiversity or biolog-
ical resources makes full use of local and national
expertise, significantly strengthens local and national
research capacity, and helps the host country acquire
the technologies involved in the research;

m recoenize and reward rights to traditional knowl-
edee on biological resources and biodiversity;

= provide the option to maintain traditional lifestyles or
traditional uses of biological resources; and,

m do not destroy or degrade the resources upon
which women depend to maintain their families, nor
increase their burdens inadvertently.
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mercialization of natural resources, thereby often
accelerating their consumption and degradation.
The multilateral development barjks should
also explicitly incorporate a “natural resources
accounting” methodology into their often-influental
country economic reports on borrowing countries.
(See Action 13.) If the World Bank compliments or
chastises a country in such a report for its policies’
effects on biodiversity, the political will for change
within that country becomes easier to mobilize.

Action 25

Open the development-assistance
process—the design, implementation,
and evaluation of projects and the
policies that guide them—to public
scrutiny, participation, and
accountability.

Development-assistance loans and grants leave
their mark on biodiversity, and all too frequently it
has been negative. Stories of how “aid” has invited
biodiversity losses and alienated rural communities
from their natural resource base are legion. In the
wake of such disasters, aid agencies and develop-
ment banks must increasingly be held accountable
not only to the governments they assist, but also to
the communities touched by projects and programs
and the general public in both the North and South.

Ultimately, development assistance uses pub-
lic funds, provided by both the citizens of the coun-
tries lending or granting funds and by the citizens
of countries that must repay development loans,
whether they are utilized wisely or wasted. Yet devel-
opment agencies—particularly such multilateral
financial institutions as the World Bank and the
International Monetary Fund (IMF)—often oper-
ate without an appreciable degree of public scrutiny,
participation, or accountability, particularly within
developing countries. Increased “openness” in the
decisions and operations of these agencies would
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enable local communities to reject projects that
degrade their biological resource base or alienate
them from it, and increase the leverage of citizens
who do not want biodiversity destroyed in the name
of development.

The first step in opening up the process is
increasing public access to information on pro-
posed projects, on the development of policies,
and on operational guidelines, well before deci-
sions are made. Development agencies should
share the information they have and pressure gov-
ernments to release more of the data now consid-
ered confidential.

Just as important, agencies must make sure
that the information that communities and their
advocates need reaches them in a form they can use.
At the agencies’ expense, draft terms of reference,
appraisal reports, and feasibility studies should be
translated into local languages and distributed to
communities in planned project areas and their
advocates. Local meetings may be needed to explain
and defend any plans.

Regular consultations with non-governmental
organizations and other public representatives on
proposed policy changes are also needed. When spe-
cific projects are at issue, public comment should be
built into the Environmental Impact Assessment pro-
cess. In all consultations, agencies should respond to
comments and concerns, not just listen to them.

Finally, development agencies need to come
up with more participatory procedures for evaluat-
ing completed projects. Typically, agency staff or
consulting technical experts carry out such evalua-
tions. Rarely do they systematically involve the
communities from the project areas, their advocates,
or independent experts and critics.

Increasing participation in project and policy
design, management, and evaluation may moder-
ately increase initial project costs. But measured in
terms of ultimate savings—avoidance of bad pro-
jects, needless disruption of lives, and biodiversity
saved—it Is a wise investment.
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Action 20 '
Ensure that development assistance

strengthens the role of women in the
sustainable use of biological resources.

All too often, the vital contribution of women
to the management of biological resources, and to
economic production generally, has been misunder-
stood, ignored, or underestimated, Women are the
sole breadwinners in one third of all households in
the world. In poor families with two adults, more
than half of the available income is from the labor of
women and children. Furthermore, women direct
comparatively more of their earnings to meet basic
needs. Women produce 80 percent of the food in
Africa, 60 percent in Asia, and 40 percent in Latin
America.” (See Figure 19.)

FIGURE 19

Role of Women in Farming and
Agricultural Extension
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Women tend to be more actively involved
than men in the “household” economy, which typi-
cally involves use of a much wider diversity of species
for food and medicine than are traded in regional or
international markets. (See Figure 20.) With primary
responsibility for providing their families with food,
water, fuel, medicines, fibers, fodder and other prod-
ucts, as well as often for cash income, women rely
on 1 healthy and diverse ecosystem. As a result, rural
women are often the most knowledgeable about the
patterns and uses of local biodiversity. Yet, these same
people are often denied access to land and resources.
In many countries, such as Kenya, women have
access only to the most marginal land—medicinal
plants are collected along roadbanks and fencerows
and fuel is collected in the de facto commons—land
too far from villages for men to claim it.

Women’s important role in the management of
biodiversity and biological resources must be recog-
nized, and their participation in decision-making must
be ensured at all levels of resource management.
Failzd efforts and projects that did not acknowledge
and include women—forestry schemes in Asia that
ignored the myriad forest products gleaned by
women, agriculture plans in Africa that overlooked
the central role of women as farmers, and income-
generating projects in South America that neglected
the importance of women’s income for family well-
being—testify to the need for this action.

The capacities of women as biodiversity man-
agers cannot be fully realized until women are freed
from legal and social discrimination—a task still
before many countries. Increased educational
opportunities for women must be provided. They
need mandatory primary schooling in rural areas,
greater representation in secondary schooling, and
more vocational training, including agricultural
extension. They also need rights of access and own-
ership to land and resources. On all these fronts,
development assistance can play a key role.

Development programs and projects must also
promote equal participation by women in planning,
implementation, and decision-making. Mere “con-
sultation” is not enough. Often, obstacles to effec-
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tive involvement must first be removed. In Mada- FIGURE 20

Women and Biodiversity

gascar, for example, few rural women speak French,
so they may be shut out of political processes.
Where consultation is needed, development agen-
cies should seek input from women’s organizations

and should provide opportunities to meet with Low Low
women separately from men. Development assis-
tance agencies must also look inward, making sure
ir fai f decision-maki .
that wc.)men‘ hafvc their fair share of decision-making Participation b ot Pt S
authority within the agency. of Women Animal Species Used
in the Economy

Finally, development assistance agencies should

recognize that the typical “project” approach to
assistance is inherently biased against women in most
countries. Where females have less access to power
and less visibility in cash economies than males,
development projects virtually always benefit men
more than women. Alternatives must be provided
to increase women’s economic opportunities, includ-
ing wider access to credit and help establishing and
managing enterprises in their communities.

Objecti
Increase funding for
biodiversity conservation, and
develop innovative,
decentralized, and accountable

ways to raise funds and spend
them effectively

Governments, which have always borne the
main responsibility for biodiversity conservation and
its costs, should not view biodiversity conservation as
a burden or unrecoverable expense. Instead, it
should be seen as an investment similar to that in
public education or health. Indeed, many of the

Systems of Resource Consumption and Trade

Source: Adapted from S. Hecht, unpub. ligure

policy reforms needed to slow biodiversity loss, such
as the removal of subsidies, can actually save money
for governments. In other cases, the maintenance of
key habitats and species provides economically valu-
able ecosystem services or forms the indispensable
basis for such major industries as fisheries, tourism,
and the harvesting of non-timber products. Since
international funding for biodiversity conservation
will always be limited, national governments them-
selves must make needed policy changes and
increase their own investments.

Nevertheless, both the global benefits derived
from biodiversity and the inability of many devel-
oping countries to invest heavily in conservation,
demand that the international community provide
financial support for conservation in many devel-
oping countries. That support must be provided in




ways that surmount formidable constraints ham-
pering the wise and effective use of conservation
funding. In particular, the governmental and non-
governmental organizations best suited to carry out
conservation often cannot absorb rapid and massive
investments efficiently. Moreover, it is difficult for
international donors to target funds to those insti-
tutions and activities that can do the most good since
donors are removed from the communities affected
by their actions. Finally, throwing money at biodi-
versity conservation without simultaneously initiat-
ing the policy and institutional reforms discussed in
other chapters will not be effective. Money in the
wrong hands may merely strengthen inefficient or
oppressive institutions and reinforce inappropriate
ways of implementing biodiversity conservation.

Agencies that lend funds rather than grant
them must also recognize that while investing in bio-
diversity has potentially large returns, those returns
do not necessarily flow into the national treasury.
Real economic benefits may flow to rural dwellers,
for example, but not show up as government rev-
enue. Accordingly, governments may be reluctant to
borrow for some biodiversity projects at usual rates
and terms. Thus, there is a clear need for additional
and concessional biodiversity funding,

Action 27

Involve governments, multilateral
development agencies, and non-
governmental organizations jointly in
establishing new biodiversity
conservation funding sources and
mechanisms, initially totalling at least $1
billion per year.

The 1988-1989 International Conservation
Financing Project commissioned by the United
Nations Development Programme (UNDP) and
managed by WRI, called for $3 billion to be com-
mitted to conservation in developing countries over
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an initial S-year period.* These funds would sup-
port projects in restoration and protecting genetic
resources by using biological resources sustainably,
maintaining national parks and protected areas,
training, public awareness, promoting regenerative
forestry, farming and fisheries, and energy conser-
vation. The project estimated that at least $500 mil-
lion could be invested in small-scale projects alone.

Based upon these analyses, and the estimates
for mvestments required for those components of
biociversity already analyzed by other institutions,
this Strategy proposes the need for at least $1 bil-
lion per year during the coming decade. Naturally,
the results from the UNEP Biodiversity Country
Reports, and other on-going studies will provide fur-
ther refinement to these estimates.

Several international funding mechanisms for
biodiversity conservation now exist or are under
negotiation. Some regional or international con-
servarion conventions include funding mechanisms
(in all cases providing less than $2 million per year),
and various international planning mechanisms
have helped stimulate increased financial commit-
ment to conservation. Bilateral and multilateral
development agencies also have increased their
financial support for biodiversity conservation over
the past several years.

A new experiment in biodiversity-conserva-
tion funding is the Global Environment Facility
(GEF) established in 1990 on a three-year pilot basis
under the management of the World Bank, UNDP,
and UNEP to provide concessional funding to devel-
oping countries. Twenty-two countries have con-
tributed some $800 million. The GEF is expected
to commit up to $400 million for biodiversity con-
servation projects during its three year life (1991-
1993), and to provide experience upon which to
base establishment of a more permanent funding
mechanism or mechanisms.

A funding mechanism may be established as
part of the anticipated Convention on Biological
Diversity to provide additional support for biodi-
versity conservation activities in developing coun-
tries. In addition, the Fund for Plant Genetic
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Resources was set up by members of the Interna-
tional Undertaking on Plant Genetic Resources
under the auspices of FAO, though contributions are
voluntary and have so far been minimal.

Existing funds for biodiversity conservation
fall far short of estimated needs to slow biodiversity
loss and ensure its sustainable use. The Keystone
International Dialogue Series on Plant Genetic
Resources estimated that $300 million per year in
additional funds are needed to support urgent plant-
gene conservation needs alone.®’ The cost of
expanding the current network of tropical forest
protected areas to better address biodiversity con-
servation needs is estimated to be roughly $1 bil-
lion, with $300 million annual recurrent costs.
Caring for the Earth estimates that over the next 10
years some $52 billion will be required to halt defor-
estation. This estimate includes calculations for
reforestation and associated agricultural investments.

But while new funding is needed, mechanisms
to manage and spend it effectively and equitably are
still at a rudimentary stage of development. As a
high-profile experiment, the GEF should be closely
monitored to determine whether or not it is an
appropriate model, and to promote dialogue on
alternative models. Already, questions have been
raised by both governments and NGOs about the
lack of broad participation in GEF project develop-
ment, difficulty of access to information about pro-
jects, the bias toward large projects run by central
governments, and the concentration of control over
funds by both the World Bank and donor country
governments. Overcoming these problems will be
the key test of whether GEF emerges as a viable
model or prototype for managing international
funding for biodiversity conservation in developing
countries.

There is little consensus on what the gover-
nance and operations of a post-GEF global environ-
ment funding facility—or facilities—should look like,
but some basic principles are becoming clear. First,
funding mechanisms must reflect the needs and inter-
ests of both industrialized and developing countries,
but must also attract unprecedented financial contri-
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FIGURE 21

Estimated Growth Costs for
Reducing Deforestation and
Conserving Biodiversity in the 1990's

(Does Not Include Savings Achieved through the
Removal of Inappropriate Subsidies or Benefits
Gained from the Use of Biodiversity)
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butions from the industrialized countries. In this
regard, the Interim Multilateral Fund of the Mon-
treal Protocol (on protection of the stratospheric
ozone layer) provides a model attractive to the South:
donor and recipient countries are equally represented
when funds are allocated, and a two-thirds majority
is required for decision-making. Both the donor and
recipient blocs therefore have effective veto power
over expenditures. On the other hand, donor gov-
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ernments have been slow to finance the Montreal
Protocol Fund, and many would prefer a structure
in which decisions are made in accordance with the
size of a country’s financial contribution. Striking a
balance between these two models will require a
great deal of negotiation.

Second, no global environmental fund is likely
to attract widespread support unless its procedures
provide for public accountability to the communities
affected by the activities it finances, and to taxpayers
in the countries that provide the funds. In practice,
this means providing access to information on all
aspects of the fund’s operations, and formal proce-
dures for public consultation on both individual pro-
jects and on the critena for choosing and developing
them.

Third, an increase in available funds will not
actually conserve biodiversity unless capacities to
design and manage biodiversity conservation projects
are greatly enhanced. Biodiversity projects require
more preparation to understand ecological processes,
to gain community support, and to build managerial
capacity than does, say, an energy conservation pro-
ject for public utilities. Successful efforts typically
start small, testing sustainable methods of resource
use and community management models in a lim-
ited area, often through the efforts of local non-gov-
ernment organizations. And as this Strategy has
repeatedly stressed, strengthening of in-country
capacity to set priorities, develop, and manage pro-
jects, is an essential prerequisite for effectiveness.

Fourth, even if project preparation capacity
can be bolstered, discrete biodiversity conservation
projects are unlikely to have lasting impacts unless
predicated on supportive policy and institutional
reforms. A focus on money alone will inevitably
overwhelm implementing agencies, and can often
breed corruption.

There is no consensus on whether one
“umbrella fund” or a diversity of mechanisms will
best serve biodiversity conservation. Investment in
biodiversity may well merit a diversity of funding
sources and disbursement mechanisms. Centralizing
all funding for biodiversity could stifle innnovation
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and accountability. Besides the three sources dis-
cussed above—the GEF, the Fund for Plant Genetic
Resources, and a fund established under a Conven-
tion on Biological Diversity—a range of other mech-
anisms should be explored. A number of countries
contribute project funds to the International Tropi-
cal Timber Organization (ITTO) for disbursement;
ITTO could reinterpret its mandate and fund more
biodiversity conservation projects in forests man-
aged for timber. If the revised Tropical Forestry
Action Plan gains the support of bilateral donors
and conservation non-governmental organizations, it
too could play a role. Finally, the need for interna-
tional funding for country-level funding mechanisms
should be emphasized.

Some donor countries may prefer to work
bilaterally but within a general framework of global
pricrities and funding targets like those the proposed
International Panel on Biodiversity Conservation
would establish. International non-governmental
organizations have limited financial resources, their
close contacts in the field often put the projects they
fund at the cutting edge. In addition, such organi-
zations might be able to help disperse small grants.

Decision-makers must recognize that the addi-
tional funds needed for biodiversity conservation are
miniscule in comparison to public spending in other
areas. Reallocation of a tiny fraction of military bud-
gets, for example, would more than fulfill biodiver-
sity conservation needs in the 1990s. (See Figure 22.)

Action 28

Improve debt-for-nature swaps as a
means of protecting biodiversity.

Since the mid-1980s, the “debt-for-nature
swap” has been pioneered as a tool for generating
additional funding for conservation in debt-ridden
developing countries. (See Figure 23.) In a debt-
swap of this type, the debt-holder forgives the
indebted country’s debt in exchange for the debtor
government’s commitment to invest (in local cur-
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rency) in conservation projects in the debtor country.

Debt-for-nature swaps cannor solve the debt
crisis; nor can they provide the lion’s share of the
funds needed for biodiversity conservation over the
next decade. But they are a potentially useful way to
raise new funds to address specific conservation
needs. Indeed, since 1987, some 18 debt-for-nature
swaps have been negotiated in the so-called sec-
ondary debt market. Some $98 million of debt (face
value) has been relieved, and $61 million in conser-
vation funds generated.

Despite their proven potential for supporting
conservation, debt swaps have their shortcomings.
Such swaps may appear to legitimize debts incurred
under corrupt former regimes, abetted by undue pres-
sure to borrow exerted by banks. On the other hand,
swaps may benefit countries with poor economic and
environmental management records. Some swaps
have raised questions about national sovereignty, while
others have incensed local communities whose home-
lands were “swapped” without their consent. Ques-
tons about how the funds are spent and who con-
trols them also linger. But mistakes always trail
innovations, and the challenge now is to refine debt-
for-nature swaps, respecting their intrinsic limitations
as well as their untapped potential.

Action 29

Promote the use of trust funds or
endowments for biodiversity
conservation.

Even if funding for biodiversity conservation
doubles or quadruples in the coming decade, allo-
cating funds to priority needs will still be a problem.
Both public and non-governmental organizations
responsible for carrying out new conservation activ-
ities have historically been financially strapped, so a
sudden infusion of large sums of money could over-
whelm them. Moreover, many long-underfunded
organizations need long-term operating and main-
tenance funds more than they need project funds.
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FIGURE 22

The Relative Cost of Ecological Security
and Military Expenditure in 2000

One Square Equals $1 Billion

One-Tenth of One Percent of
Annual World Military
Expenditures

Total Chart Equals $1 Trillion

Total Annual World Miitary
Expenditures

Energy Conservation
$77 Billion

Stabilizing Population
$33 Billion
Reducing Soil Erosion $24 Billion
Tonserving Biodiversity $17 Billion

Source: IUCN, UNEF, WWF 1991




FIGURE 23

Simplified Structure of
a Debt-for-Nature Operation
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Banks, Governments,
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Interest
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Source: Dogsé and von Droste 1990
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One of the most promising ways to both boost
absorptive capacity and satisfy the need for long-
term financial support is thus to establish trust funds
or endowments for biodiversity conservation.

Just such a trust fund is being established for
conservation in Bhutan, with $10 million to $20
million dollars (funded in part through the GEF and
WWF). UNDP invests the principal, and the inter-
est will be used to fund training, inventory, protected
areas system review, institutional support for gov-
ernment ministries, environmental education, and
integrated conservation-development projects. The
Fund’s governing board consists of three members of
the government of Bhutan, and one each from
World Wildlife Fund (WWF) and UNDP

The Bhutan Trust Fund experience should be
closely followed to assess its strengths, weaknesses,
and replicability in other countries. At the same
time, smaller-scale trust fund mechanisms should be
established. Individual protected areas, non-gov-
ernmental conservation organizations, and research
organizations would all be appropriate candidates
for such arrangements.

Action 30

Develop mechanisms to fund grassroots
organizations and initiatives.

Many innovative biodiversity conservation
activities are taking place at the local level, initated by
thousands of small grassroots organizations through-
out the world. But most funding for biodiversity
conservation is channelled through large bilateral and
multilateral aid agencies and the major private foun-
dations, which are ill-suited to reach the grassroots.
Some, such as the World Bank, are largely restricted
by their own charters from working with anyone but
central governments. Many others lack local staff
or have procedural requirements that overwhelm
most grassroots groups. Many see their business as
moving funds, not ensuring they are well spent.



The answer to this institutional problem may
lie in the development of national government/non-
governmental organization consortiums that serve
as clearinghouses and administrators for grassroots
biodiversity funding. Such a consortium might be
composed of officials from government agencies,
national non-governmental organizations, and inter-
national conservation groups. It would represent
local groups and projects with small but urgent
funding needs to government agencies and large
international and national donors. It would also
help grassroots groups develop project proposals
and meet donors’ reporting and other procedural
requirements.

Such a system could not work without the
backing of governments and large donors. Govern-
ments might need to change some policies and reg-
ulations to clear the way for small grants funding,
and conors would have to come up with core sup-
port for the consortium and amend their internal
procedures to accommodate it. The establishment
of a “small grants window” within the GEF is a step
in the right direction, but alternative mechanisms
should be developed as well.




Creating Conditions and
Incentives for Local

Biodiversity Conservation

In and around the remaining centers of high biodiversity are also the poorest communities in

the world. These communities—especially those of tribal peoples—have never shared in the bounties

of the land, either during the days of colonialism or during today’s era of local elite colonialism.

The best way to liberate these communities fromthe vicious cycle of poverty is through

empowerment—the control of their own natural resources, and access to information and technology.

To support the advocacy of these issues is to support the cause of biodiversity conservation.
.

CeLso RoQuE, UNDERSECRETARY, DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES, PHILIPPINES

hy should villagers respect a protected-

w area boundary that cuts off their access

to resources? Why should a logging

community support the protection of an endangered

species’ habitat? What is the appeal of “ecotourism” to a

community if the profits from the venture go elsewhere?

Indeed, people living in areas of high biodiversity value may

have more convincing reasons to over-exploit resources
than to conserve them.

Many communities simply have no economic incen-

tives to conserve biodiversity. In these communities, the

key to successful conservation is making sure that they share
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the benefis fairly and do not shoulder a disproportionate
share of the costs. In many others where economic incen-
tives do exist, local authorities and communities need to
regulate the use of biodiversity within wider resource man-
agement plans and to apply technical skills to manage and
conserve biological resources. Important here are legally
recognized and enforceable rights to land, which give the
communities both an economic incentive and a legal basis
for stewardship.

Governments often misinterpret calls for greater com-
munity involvement in biological resource management as
demands to turn the whole enterprise over to local people.




In fact, communities must manage their biological
wealth within the wider context of obligations and
responsibilities to the nation and the world, and
local communities need various government services
to be effective resource managers. In some cases,
government should in fact assert more control over
local abuses of the environment or intervene to cor-
rect local inequities in resource access. For these
reasons, governments have a legitimate and impor-
tant role to play in safeguarding national interests
and in enforcing minimum standards of resource
stewardship, even on private lands.

Ql)] ective:

Correct imbalances in the control of land
and resources that cause biodiversity loss
and develop new resource management

partnerships between government and
local communities

The longstanding trend in most parts of the
world has been to transfer ownership of forest lands
and coastal waters to the public domain and to vest
centralized government agencies with their man-
agement. The rapid destruction of tropical forests
and coastal ecosystems within the public domain—
and the accompanying impoverishment of the tens
of millions of people that depend on them—indi-
cates that this approach has failed in both social and
ecological terms. Returning a measure of control
over public lands and resources to local communities
is thus fundamental to slowing biodiversity loss in
many threatened ecosystems. Such restitution is par-
ticularly appropriate in the biologically rich ancestral
domains of the world’s indigenous peoples.

In some parts of the world, however, exces-
sive local or private control of natural ecosystems is
a cause of biodiversity loss, largely because of the
lack—or loss—of a social structure and resource
management tradition conducive to sustainable use
and stewardship. In such situations, governments
should enforce basic norms of stewardship on behalf
of the wider society and future generations. States
need not and should not take over private or com-
munal property rights except in extreme situations;
dialogue, education, zoning or other forms of regu-
lation, and technical assistance are more appropriate
vehicles for promoting stewardship. The ultimate
goal of government in such cases should be to pro-
mote the restoration or creation of a social, techni-
cal, and ethical basis upon which each community
can take the leading role in managing its resources
sustainably. (See Chapter 7.)

The concentration of productive land in too
few hands also creates serious economic, social, and
environmental problems. Correcting any of these
imbalances in the ownership and control of land
and resources presents daunting political challenges;
no issues are more politically charged in many coun-
tries than land reform, the return of public lands to
local communities, or the restriction of private land
management by government. But these changes are
needed not only for biodiversity’s sake, but also to
increase agricultural productivity, address inequities,
and create political stability.

Restoration of balance in land rights and
resource access, however, is only the first step in
developing more sustainable systems for managing
living resources. The second is to establish new
resource-management partnerships between local
communities and the state to maintain biodiversity
and productivity.



Reduce pressure on fragile ecosystems
and wildlands by using land already
under cultivation more efficiently and
equitably.

In many agricultural countries, skewed distri-
bution of land ownership greatly intensifies the pres-
sures that degrade natural ecosystems. (See Figure

I 24.) When a smzll minority controls the most pro-

ductive agricultural lands, many landless rural peo-
ple have no alternative but to seek their livelihoods
in forests and fragile upland areas, many of which
cannot sustain agriculture.

In Guatemala, for example, the economy is
dominated by the production for export of a lim-
ited number of cash crops grown on extensive lands
held by a tiny minority (2 percent) of farmers. This
skewed pattern of land ownership forces poor peo-
ple denied access to fertile valleys and lowlands to

FIGURE 24

Distribution of Agricultural Land in Selected Countries
of Latin America and the Caribbean
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cultivate marginal lands inappropriate for agricul-
ture. Meanwhile, half of the land held by the land-
holding minority is almost unused. The results for
the country’s biologically rich forests are devastating:
Guatemala’s forest cover has dropped from 77 per-
cent in 1960 to less than half in 1991, and 90 per-
cent of this deforestation is due to colonization for
agriculture and ranching.*’

The situation is much the same in many other
Latin American countries, in the Philippines, and to
a lesser extent in many other parts of the world.
Even where land seems to be more equitably dis-
tributed, as in parts of Africa, women may be denied
rights to land or resource ownership.

Some analysts have concluded thar land
reform would do more to relieve pressure on for-
est lands than any other single policy intervention.*
Bur the politics of making access to productive lands
more equitable can be tortuous. Most large
landowners are well-connected and powerful, and
impetus for change is most likely to come from
below, through popular movements and their advo-
cates in non-governmental organizations.
Researchers, development-aid agencies, and inter-
national organizations can also play a role, however,
by exposing the social and environmental costs of
inequitable land ownership, convincing governments
that land reform is in the countries’ long-term best
interest, and supporting organizations and move-
ments struggling for fair access to the land, forests,
and waters.

Action 32

Increase incentives for local stewardship
of public lands and waters.

In the many parts of the world where liveli-
hoods depend directly on natural resources, state
ownership and control over large stretches of land
and water has often created incentives for over-
exploitating these resources. In the developing
countries, more than 80 percent of the closed forest

area is public land.® The global figure for coastal
resources (near-shore fisheries, coral reefs, man-
groves) may be even higher since few countries
allow individuals or communities to own reefs and
near-shore fisheries.

This widespread policy of blanket state own-
ership sometimes creates an “open access” situation
in which governments do not have the resources to
control access and exploitation, but no one else has
the legal right to try. Spoils therefore go to the
quickest and the strongest, and nobody has an incen-
tive to maintain ecosystem productivity and biodi-
versity. Local resource-harvest limits set by custom-
ary law are legally voided, state controls cannot be
enforced effectively, and a wide range of outsiders—
migrants, timber concessionaires, commercial
trawlers, and others—grab resources in a “first-
come, first-serve” free-for-all. Traditional commu-
nities frequently join in the frenzy when so many
competitors arrive on the scene. The degradation of
tropical forests, depletion of fisheries, destruction of
coral reefs, and conversion of mangroves to unsus-
tainable aquaculture and woodchip production all
contain legacies of open access.

While the effects of public ownership are
remarkably similar throughout the developing
world, constructive alternatives must be tailored
to the local situation. In some cases, privatization
and secure individual property rights may be the
most effective policies. In others, especially in
coastal areas, reviving moribund common-prop-
erty management systems, or Inventing new ones,
may make sense.

In all cases, however, governments should
retain ownership of certain core land and sea
resource areas (including national parks) and con-
trol of others (including timber concessions and crit-
ical watersheds). In these “public” areas, more effec-
tive state management and enforcement systems are
necessary, along with increased financial support.
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Recognize the ancestral domains of tribal
and indigenous peoples and support their
efforts to maintain traditional practices

and adapt them to modern pressures and

conditions.

Some 200 million indigenous peoples (4 per-
cent of the world’s population) live in and have spe-
cial claims to territories that, in many cases, harbor
exceptonally high levels of biodiversity. Their claim
rests on their long occupation of a particular place;
their cultural, spiritual, and economic ties to the
area; and their ability, in most cases, to manage it
sustainably. At the same time, the cultural diversity
inherent in the world’s indigenous groups is imper-
illed by the encroachment of dominant societies and
economies. Preserving indigenous territorial rights
thus protects biodiversity and the local culture,
including knowledge and resource-management
skills with potentially wide applications, as well as
spiritual ties to the environment that could provide
direction for the development of a biodiversity ethos
in the wider society.

Indigenous peoples do not, however, have all
the answers; nor do they want to be left alone in
some kind of “human zoo.” Many traditional strate-
gies have already yielded to contemporary economic
and social pressures, and most indigenous commu-
nities need government support and services if they
are to develop their territories sustainably.

Governments should legally recognize and
demarcate tribal and indigenous territories under
national law, help indigenous communities defend
their land against incursions, and permit indigenous
peoples to develop organizations to directly repre-
sent them in national and international fora.
Governments and development agencies should
also—through a sustained dialogue without inter-
mediaries—determine what kind of development
indigenous groups want, providing information on
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options, funding, and support services. Ultmately,
the indigenous peoples themselves should determine
their own future.

Action 34

Compensate individuals and local
communities who own or depend on
land or resources taken for public

purposes.

Recognizing local rights to land and resources
does not make these rights absolute. All govern-
ments must from time to time take land from indi-
viduals or communities—or restrict their access to its
resources—to build a road, create a protected area,
or serve some other public purpose. In such cases,
the recognition of local rights implies that just com-
pensation should be paid to those whose land rights
are diminished or extinguished.

Compensation—whether cash, alternative
tracts of land, or services—directly supports biodi-
versity conservation. Where the creation or expan-
sion of a protected area or restrictions on the use of
particular species constrains ownership or use of
land, compensation helps garner local support for
conservation objectives. Where land is needed for
other development purposes (such as a road or
dam), compensation can reduce the need for dis-
placed people to invade fragile forest or upland
areas. In all cases, however, compensation must be
perceived as fair, and must reach the hands of
affected communities.

To qualify for compensation, occupation of
land and reliance on its resources should be
enough. In much of the world, the poor simply
do not have land title (even though they may have
customary rights). Standing on legal formality
would only obstruct attempts to equitably share
the costs and benefits of biodiversity conservation
and management.




Action 35

Manage living resources on public lands
through new forms of community-state
partnership and cooperation.

Living resources such as forests and coastal
ecosystems cannot be sustainably managed exclu-
sively by communities or states. The state must rec-
ognize the interests and rights of the community,
and the community must recognize that it is part

of a larger political and economic framework that
not only imposes responsibilities and limitations,
but also provides opportunities. “Co-manage-
ment”—the sharing of power and responsibility
berween the government and resource users—pro-
vides a middle ground upon which the two can
meet and cooperate.*

The success of co-management depends on
six basic requirements. First, government agencies
and officials must acquire new attitudes and skills,
learning to respect local communities’ needs and

BOX 18

Conserving Amazonia's Biodiversity: The Perspective
of the Coordinating Body for the Indigenous Peoples'
Organizations of the Amazon Basin (COICA)

We, the Indigenous Peoples, have been an inte-
gral part of the Amazon Biosphere for millenia. We
used and cared for the resources of that biosphere
with respect, because it is our home, and because we
know that our survival and that of our future genera-
tions depend on it.

Our accumulated knowledge about the ecology
of our home, our models for living within the Amazo-
nian biosphere, our reverence and respect for the
tropical forest and its other inhabitants, both plant
and animal, are the keys to guaranteeing the future of
the Amazon Basin, not only for our peoples, but also
for all of humanity.

Our experience, especially during the past 100
years, has taught us that when politicians and devel-
opers take charge of our home, they are capable of
destroying it because of their short-sightedness, their
ignorance, and their greed.

We are concerned that the Amazon peoples,
and in particular the indigenous peoples, have been
left out of the environmentalists' vision of the Ama-
zonian biosphere. The focus of concern of the envi-
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rormental community has typically been the preser-
vation of the tropical forests and its plant and animal
inhabitants. Little concern has been shown for its
human inhabitants who are also part of that biosphere.

We are concerned that the indigenous peoples
and their representative organizations have been left
out of the political process which is determining the
future of our homeland. The environmentalist com-
munity has at times lobbied on our behalf; it has spo-
ken out and written in the name of the Amazonian
Indians. While we appreciate those efforts, it should be
made clear that we never delegated this power to the
environmentalist community nor to any individual nor
organization within that community.

The most effective defense of the Amazonian
Bicsphere is the recognition and defense of the terri-
tories of the region’s Indigenous Peoples and the pro-
motion of their models for living within that Biosphere
and for managing its resources in a sustainable way.

Source: Adapted from COICA, “To the Community of
Corcerned Environmentalists,” 1989



knowledge, and seeing them as part of resource
management rather than an obstacle to it. Second,
co-management requires the empowerment of
weaker social groups within local communities—
particularly landless people and women. Third,
local communities as a whole must be sufficiently
organized to bargain with state agencies on terms of
relatve equality. Fourth, co-management implies
blending new and old knowledge and technologies;
neither “traditional” nor “modern” ways of doing
things can be viewed as intrinsically superior. Fifth,
co-management schemes must generate tangible
economic benefits for the community and satisfy
state management objectives. Finally, the co-man-
agement regime must be supported by a clear
assignment of legal rights and responsibilities,
including tenurial rights, contractual agreements,
and processes for resolving disputes.

State resource-management agencies generally
resist recognizing the need for cooperation with
local communities. The traditions and skills of
foresters, for example, stress timber-stand manage-
ment, soil and water conservation, and silviculture,
and few foresters want or know how to work with
local people to manage forest lands. Accepting the
need for formalizing community forest management
has sweeping implications for forestry agencies’ poli-
cies, personnel, and attitudes. Many local commu-
nities are likely to be either suspicious of or hostile to
co-management proposals as well, since they have
years (sometimes centuries) of conflict with govern-
ment authorities to overcome.

Government agencies generally have to take
the first steps toward co-management, but other
actors can encourage them to do so. Policy-makers,
development agencies, and non-governmental orga-
nizations who want to promote co-management can
forge alliances with sympathetic agency personnel to
lobby for decentralization and new approaches.
When enough agency personnel finally accept these
ideas, they can begin to push for the internal changes
in policy, training, and organization that co-manage-
ment requires; pilot efforts can than be launched.
One of the most powerful forces of change in the
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U.S. Forest Service, for example, is the Association
of Forest Service Employees for Environmental
Ethics (AFSEE)—individuals tired of being forced by
policies beyond their control to make management
decisions that violate their professional ethics. The
support network created by AFSEE has empowered
individuals to take actions that might have gotten
them fired only a few years ago.

Research on the social, economic, and eco-
logical dimensions of a community’s relation to its
resource base can sometimes serve as the opening
wedge to instituticnal change and the breakdown of
mistrust between siate and community. Government
officials often harbor negative and inaccurate stereo-
types about rural people that good research can chal-
lenge. For rural people, the experience of being
asked how they live and interact with their environ-
ment is generally a welcome break from being told
what to do. And baseline information on local
resources and their management is an essential foun-
dation for a co-management effort in any case.

Attempts at co-management are under way in
societies of northern and southern hemispheres. No
single initiative can be called an unqualified success,
and some have failed. But taken together they point
the way toward a more sustainable paradigm for
managing living resources and thus for conserving
biodiversity.

“Social forestry” initiatives in which commu-
nities and government foresters cooperate to refor-
est degraded state lands have been under way for at
least a decade in Indonesia, the Philippines, Thai-
land, and India.*” These experiments have illustrated
the promise of co-management—even under con-
ditions of extreme poverty, high population densi-
ties, and strong pressures for commercial exploita-
tion. But they have also revealed the considerable
obstacles to be overcome, including the fragility of
government commitment to co-management, the
tendency of local ¢lites to monopolize benefits, and
the strength of external commercial pressures.

In Brazil, “extractive reserves”—in which com-
munities hold rights to harvest rubber and other
non-timber forest products in specified areas of state-
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held forest—have been established by law in‘parts of
the Amazon. Fourteen extractive reserves covering
about 3,000,000 hectares have been created in four
states. Although the establishment of the reserves
shows a promising change of heart in the federal
government, the long-term economic viability of
these reserves is uncertain, some state governments
are opposed, and local elites continue to use vio-
lence against extractivists seemingly with impunity.

Efforts to co-manage particular species have
also been pioneered. In northern Canada, conflicts
between government and Inuit hunters over man-
agement of the Jarge Kaminuriak caribou herd led to
development of a Joint Management Board. The
board formulates policy, proposes research, and cir-
culates an educational bilingual newspaper to all
households.” Finally, some protected areas are also
being co-managed. In Costa Rica, community and
local organizations constitute a regional board for
the Guanacaste Conservation Area that has author-
ity and responsibility for its management.

Co-management of the marine environment
has received less attention than forest-based initia-
tives, but its potential is perhaps even greater. Gov-
ernments simply cannot police and manage thou-
sands of miles of reefs and nearshore waters, and
no centralized agencies for coastal environments
exist.”” Recent developments in the Philippines illus-
trate the potential for co-management in coastal and
marine areas. (See Box 19.)

Ql)] ective:
Expand and encourage the
sustainable use of products and

services from the wild for local
benefits

Local commumities have long exploited nature,
reaping a wide variety of subsistence and market
products, often without substantially degrading the
ecosystem. Throughout the world, much of the
management and use of wild products is done by
women, with great benefits for the family and local
economy. The benefits to local communities from
wild products could be increased, and it makes both
ecological and economic sense to do so. Yet no
product is inherently “sustainable,” so safeguards
against over-exploitation are required. The flow of
benefits to local communities rather than outsiders
must also be protected.

Action 3()

Recognize and quantify the local
economic value of wild products in
development and land-use planning.

Development planners have systematically
urdervalued the economic importance of the local
usz of wild products, many of which are consumed
directly and never enter markets. Examples include
vegetables, meat, fibers, bamboos, canes, grasses,
medicines, spices, seeds for oil and propagation,
gums and resins, dyes, honey and wax, and wood.

The value of these products can be far higher
than that of timber harvest or land conversion to
pasture or agriculture. For example, over 50 years,
harvesting such forest products as fruit and latex in
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BOX 19

Co-Management of Marine Resources in the Philippines

A community marine resource management
program called the "Marine Conservation and Devel-
opment Program’ (MCDP) was conceived and initiated
in 1984 by university researchers in three fishing com-
munities in the Visayas Islands of the Philippines. The
program was designed to promote conservation and
sustainable use of coral reefs and associated fisheries
through community-based efforts to stop over-fishing
and destructive fishing techniques using dynamite,
cyanide, and bleach and practiced by both local resi-
dents and outsiders. :

Basically, MCDP seeks to establish reservation
status for large portions of the reef and, within the
reserve zone, sanctuary status for the smaller areas.
The reserve area functions as a limited access buffer
zone in which ecologically sound fishing is permitted.
The sanctuary is a specially marked, cordoned area
of the reef where all forms of exploitation and entry
are forbidden. The sanctuary functions as a fish-
breeding and habitat-rehabilitation area—a natural
hatchery—to increase overall fish yields to local
islanders.

The results of the program have been environ-
mentally and socially impressive: the species richness
and abundance of selected coral-reef fish per unit area
has significantly increased, and the condition of the
reef itself has improved.

The most striking aspect of MCDP was its man-
ner of implementation. Local fishers helped design
and implement the reserve and sanctuary systems at
all levels. Collaborating with community organizers,
they designated the portions of the reef to be gov-
erned as a reserve, as well as the more strictly pro-
tected sanctuaries, and they physically laid the marker
buoys themselves. The local communities also formu-
lated regulations prohibiting fishing, the anchoring of

motorized boats, and the collection of giant clams
within sanctuaries. Within the larger and less restric-
tive reserve areas, they prohibited dynamite fishing,
spearfishing using scuba gear and cyanide, and the use
of small-mesh ¢ill neis. These guidelines were subse-
quently recognized by local government authorities.

Enforcement is also carried out by the communi-
ties. Young local men formed a group called Guardians of
the Sea that confronts and chases away violators (locals
as well as outsiders)—sometimes with the help of the
Philippine Constabulary—and initiates public hearings for
local perpetrators, who are tried and punished accord-
ing to an indigenous system of public justice.

In 1990, a dralt Philippines Fisheries Code was
proposed to put the principles of marine co-manage-
ment into practice nationwide. This code would trans-
fer basic operational authority to local groups of fishers
and to bay-wide councils of fishers or municipalities,
though the central fisheries agency would still super-
vise the exploitation of fishery and aquatic resources, issue
permits, formulate policy, and establish and operate a
national fisheries information system.

The MCDP experience shows that local efforts
must be actively supported by the wider political insti-
tutions and legal structures in which they are imbed-
ded in order to prevent local elites from capturing a
disproportionate share of the benefits of conservation
and management programs. The MCDP relies on assis-
tance from local police, legislators, universities,
activists, and international development-assistance
institutions, and on the ingenuity and commitment of
the local communities themselves.

Source: Zerner, 1891




one forest in Peru could yield more than twice as
much money as either cattle ranching or conversion
to timber production.” In Southeast Asia, at least
29 million people depend on the harvest of non-
timber forest products for daily needs and cash
income.” The export value of non-timber forest
products in 1987 totalled $23 million in Thailand
and $238 million in Indonesia. In India, so-called
minor forest products—produced mostly by
women—account for 75 percent of net export earn-
ings from forest products.™

FIGURE 25

Exports of Non-Timber Forest Products
from Thailand in 1982

(Total Value Approximately U.S. $15 million.)
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So long as products like these are undervalued
in development planning, land and potentially renew-
able biological resources will be sacrificed to quick
profits. Determining the value of wild products to
local economies can be time-consuming, and care
must be taken to evaluate differences between men
and women in their use. But unless such studies are
made, local communities and development planners
will not be able to evaluate the costs and benefits
associated with various development options.

Action 37

Encourage local communities to explore
opportunities for developing a larger
market share for wild products harvested
sustainably.

Rattan, a vine often used to make furniture,
is a non-timber product of great economic impor-
tance in Southeast Asia. Before 1986, when it
banned shipments abroad, Indonesia exported $63
million of unworked rattan annually. But rattan pro-
duction also exemplifies the risks of exploiting valu-
able wild species. In Peninsular Malaysia, 35 per-
cent of rattan species may already be threatened; in
Sabah, 25 percent; in Sarawak, 30 percent.™

Because high market values provide incentives
to exploit wild products, markets for these goods
must be developed carefully to ensure that the har-
vest rate doesn’t exceed the regeneration rate.
Equally important, markets should be developed by
local communities, not for them. All too often in
the past, the people who harvest the resource have
been abused—in the worst cases, virtually
enslaved—along with the resource.

Numerous efforts are now under way to
develop new products from tropical forests or to
maintain economies based on wild products. Brazil
nuts harvested in the Amazon are finding their way
into ice cream consumed in North America, and oils
and essences of tropical forest plants are used in
health and beauty products. Currently, many of the
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industries using these products try to “cut out the
middle-man” to ensure that the raw materials fetch
a fair price. As these ventures expand, however, less
socially conscious entrepreneurs are sure to enter
the field. One response is to add value to the prod-
ucts locally. Of course, developing business in ways
that will promote conservation instead of in ways
that will ultimately transform the landscape and cul-
ture is difficult. But the choice has to be made
within the local community—not outside. (See Box
20.)

Action 38

Increase the local benefits of tourism in
natural areas— “ecotourism”—and
ensure that tourism development does
not result in biodiversity loss or cultural
conflict.

Natural attractions have always drawn crowds,
but recent years have seen a boom in “ecotourism” as
more tourists seek alternatives to traditional vaca-
tions and a deeper understanding of the natural envi-
ronment. Tourism entrepreneurs and officials have
taken note of this trend, opening ever wider natural
areas to both independent travelers and package
tours. Ecotourism can, in theory, increase the value
of maintaining ecosystems in their natural state,
thereby providing both governments and local com-
munities with incentives for conservation. In prac-
tice, however, the benefits accruing to local commu-
nities have not been great, while the negative impacts
on local ecosystems and cultures have often been
high—a combination that discourages conservation.

Typically, the ecotourism industry employs
personnel from outside a region or country for all
but the lowest-paid positions, and any government
entrance and concession fees charged go to the gov-
ernment, not the community. Meanwhile, local res-
idents pay ecotourism’s price. Residents’ rights to
use the natural “attraction” are often restricted,
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tourism sparks local inflation, and the local culture is
tested, if not undermined, by the consumerism and
hedonism that modern tourism entails. Meanwhile,
heavy tourist traffic in forests, game parks, and on
coral reefs can degrade these resources directly.

If ecotourism is to contribute seriously to con-
servation and development, rather than simply drive
a wedge of well-heeled tourists into biologically rich
pristine areas, certain basic guidelines should be fol-
lowed. In general, ecotourism should:

m provide significant benefits for local residents;
m contribute to the sustainable management of
natural resources;

m incorporate environmental education for tourists
and residents; and,

m be developed and managed to minimize negative
impacts on the environment and local culture.

Few ecotourism programs have followed these
principles scrupulously. To put them into practice,
government and industry should involve local com-
munities as equal partners in all phases of eco-
tourism planning and development. Concrete finan-
cial benefits are obviously an important part of such
a partnership. Most important, local communities
must have the final say about how much and what
kind of tourism develops in their areas.

This new partnership should be based on a
commitment to hire local residents as managers in
protected areas and tourism operations. In addi-
tion, programs for providing credit for rural enter-
prises should be initiated or expanded so that more
local entrepreneurs can develop tourism-related busi-
nesses. It could also mean offering “on-the-job”
training and scholarships to tourism and park man-
agement schools abroad, leasing rather than buying
land from local residents, and purchasing more
goods and services for ecotourists locally.




BOX 20

Principles for Developing Markets for Non-Timber Forest Products

Start with what is already on the market.
Marketing efforts should focus initially on
products for which markets already exist. New
products face both market uncertainty and a
substantial time lag for development and accep-
tance, particularly in the international market.

Diversify production and reduce dependence on
a few products.

The diversification of products being sold is
absolutely essential to the overall viability of non-
timber forest product strategies, though diversi-
fication can take decades and should be under-
taken for one product at a time. Products for
which there is already a market and a high vol-
ume or value of production should be used to
create possibilities for lesser-known commodities
to be marketed.

Diversify the number and type of end uses
for any particular product.

More end users for a particular product
mean less risk for producers. Brazil nuts, for
example, can be sold for use as snacks, as ingre-
dients in ice cream, baked goods, candies,
cereal, oil, and flour, thereby cushioning pro-
ducers from market fluctuations in any one of
these so-called end uses. Risk can be further

Action 39

Strengthen local capacity for maintaining
and benefiting from crop and varietal
diversity.

The diversity of crops and livestock grown in
a region is a source of economic and ecological secu-

reduced by penetrating regular as well as spe-
cialty markets and a mix of local, national, and
international markets.

Determine the best way to capture the value that is
always added to a product as it leaves the source,
and value that is added farther from the source.
Value can be added locally by transport-
ing the product farther into the market to elim-
inate other traders and by local processing. Each
attzmpt to add value can often double income
from the product. As a rule of thumb, progres-
sively greater values are added to a product as it
maves away from the source or undergoes a fur-
ther stage of processing. Producers and their
supporters should therefore work to capture
value at as many steps as possible in the com-
mercial chain from source to consumer.

Ensure that extractivist marketing strategies are
sustainable and replicable.

Particular “pet” projects or products should
not be highly subsidized by conservation organiza-
tions and other supporters of extractivism or pro-
mated as financial panaceas; no single model will
wark everywhere, and excessive subsidies ensure

that a particular project will not be widely replicated.

rity, as well as a cultural inheritance. Even where
modern varieties have largely replaced traditional
ones, farmers often maintain traditional varieties for
their better flavor or higher local market price, or
as insurance against the failure of the modern vari-
eties. Many “informal” conservation networks of
farmers, non-governmental organizations, and hor-
ticalruralists maintain local crop and livestock
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Promote cooperation among producers for
greater power in the market.

If extractivist producers wish to target
commercial firms in the international mar-
ket—and in many cases this is the most prof-
itable strategy—they have no choice but to
band together. The M&M Mars candy
company, for example, could utilize the
entire annual production of the Brazil nut
shelling plant in Xapuri, Brazil, in one eight-
hour production shift. Economies of scale
can also benefit producers. Where produc-
ers’ cooperation commands a large market
share of a particular commodity, producers
may also be able to influence the entire mar-
ket.

Certify the environmental sustainability for
the "Green Market.”

“Green consumers” in urban areas and
industrialized countries are generally more
concerned about plants and animals than
about the livelihoods of local communities in
far off places. Because of this orientation,
the sale of commodities from the wild must
be linked with credible monitoring systems
to ensure that the quantity of products taken
does not destroy the very forests, reefs, or
other wild places that consumers are paying
to protect.

Source: Cultural Survival, 1991,

genetic diversity and provide crop options and vari-
eties to local farmers.”

These grassroots conservation networks also
fill gaps in the formal system of genebanks, univer-
sities, and research institutions by focusing on
regionally important crops, marginal areas, and tra-
ditional agricultural practices. Because they are
decentralized by nature, non-governmental organi-
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zations are often better suited than national institu-
tions to save local genetic diversity and make it avail-
able for local needs.

Informal genetic resource conservation net-
works already figure prominently in germplasm con-
servation. Brazilian non-governmental organiza-
tions, for example, are spearheading efforts to link
the conservation and breeding of maize by farmers;
non-governmental organizations and farmers’ orga-
nizations in Peru znd Bolivia are conserving tradi-
tional varieties of potatoes.” In the United States, of
the 1799 heirloom and standard varieties of beans

1980
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held by a non-profit network of farmers and gar-
deners (the Seed Savers Exchange) only 147 are
found in the government-supported collections. In
a 1991 survey of twelve grassroots seed-conserva-
tion groups in the southwestern United States,
roughly one half of the groups maintained over
1,000 accessions of seeds each.”

Unfortunately, the potential of informal con-
servation networks is severely constrained by lack
of funds. One Filipino farmers’ organization sur-
veying and collecting hundreds of traditional vari-
eties grown on the island of Mindanao could raise
only $15,000 for the program. Indeed, the single
biggest obstacle to the development of community-
based plant genetic resource systems in both devel-
oping and developed countries is funding.™

As for othér key obstacles, the most important
are lack of facilities (freezers, office space, grow-out
plots, etc.) and trained personnel, the rapid loss of
traditional varieties, and the financial constraints fac-
ing farmers who might be involved in the work. In
some countries, legal barriers to the conservation of
genetic resources also exist. According to reports
from non-governmental organizations, as recently
as 1984 the Indonesian government burned tradi-
tional rice cultivars planted by farmers. In many
countries, farmers planting traditional varieties can-
not obtain agricultural credit.

The formal genetic-resource-conservation net-
work needs to collaborate more with farmers and
nongovernmental organizations. A wise first step
might be setting up national advisory boards on tra-
ditional crops and varieties, adding grassroots repre-
sentatives to advisory boards for other crops, or
involving grassroots conservation groups in national
agricultural planning. In additon, national agricul-
tural research institutions should provide training,
guarantees of access to genetic resources, and
research railored to the needs of small-scale farmers.

The payoffs from such collaboration can be
significant. In Thailand, one non-governmental
organization, Technology for Rural and Ecological
Enrichment (TREE), launched a rescue operation
to save plant-genetic resources from being lost as

the Thai government aggressively introduced new
seeds backed by agricultural loans and extension ser-
vices. TREE collected more than 4,000 accessions
of rice and almost 3,000 accessions of other food
crops in two years and gave duplicates of these col-
lections to the national gene bank.”

Action 40

Develop the role of traditional medicines
ard ensure their appropriate and

sustainable use.

The sustainable use of plants and animals for
their medical value is an important use of biodiver-
sity often overlooked by policy-makers. The full
benefits of this use must be calculated in the con-
text of both traditional and “industrialized”
medicine.

Both Western health-care systems and tradi-
tional systems have much to offer—medically, eco-
nomically, and culturally—and countries should seek
to integrate these systems rather than try to replace
one with the other. One way to do this is for health
care workers to screen traditional medicines using
procedures developed to test the efficacy of “mod-
ern” pharmaceuticals. An example of such a pro-
gram is TRAMIL in the Caribbean, which assesses
the effectiveness of traditional remedies through
ethno-pharmacological surveys and classifies tradi-
tional herbal remedies as either toxic, indeterminant,
or beneficial/innocuous.* The program has pro-
duced a manual, “Elements for a Caribbean Phar-
macopeia,” that health-care workers use as a guide
to the region’s many useful traditional medicinal
treatments.

Such applied medical research can help
decrease the cost of medicinal therapy by drawing
on local practical knowledge of the treatment of
common ailments and by putting local remedies
within the reach of all. But such programs do have
drawbacks. The people who evaluate traditional
therapies have little understanding of, or training
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in, the traditonal health care systems. A solution
here would be to familiarize people already
involved in traditional health care systems with
western medicine, through extension programs,
enabling these individuals to choose among systems
as they see fit.

From an environmental standpoint, the use of
traditional medicines can threaten biodiversity.
Accordingly, strengthening such systems requires tak-
ing steps to ensure the sustainability of resource use.
In Africa, many villagers can no longer find medic-
inal plants in part because commercial collectors
have overharvested them to meet the demand in
cities. In East Asia, the use of the rhinoceros in tra-
ditional medicine has helped bring several species
to the brink of extinction. (Rhinoceros horn and
horn powders are used as cures for ailments ranging
from high blood pressure to impotence, and other
medicines are derived from hide, bones, meat, and
blood.) The cure-all reputation of bear gall blad-
ders in Southeast Asian markets has helped endanger
the Asiatic black bear and is now pressuring other
species of bears around the world.

For medicinal plants, the best insurance against
over-exploitation is generally to promote their sus-
tained cultivation, looking to agricultural extension,
botanic gardens, and arboreta for information and
advice. For many vertebrates, however, solutions
are much harder to find. The Convention on Inter-
national Trade in Endangered Species (CITES) has
helped reduce pressure on some species overex-
ploited for medicinal uses, but this must be but-
tressed by public education on the problems created
by some medicinal uses and by national bans on the
sales of medicines derived from endangered or
threatened species.
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O})jecﬁve:

Ensure that those who possess local
knowledge related to genetic resources
benefit appropriately when it is used

For well over a decade, international debates
over genetic resources have centered on questions
of equity in the distribution of benefits from the use
of genetic resources. On the one hand, developing
countries question the fairness of granting a plant
breeder a “patent” for a new crop variety while not
legally recognizing the work of generations of farm-
ers who created and nurtured the traditional plant
varieties that the breeder used. On the other hand,
industrialized countries have stressed that patents
(or, more generally, intellectual property rights—
IPRs) are not a form of compensation but rather a
necessary incentive for commercial innovation.

This debate was partially resolved in 1987 by
the Commission for Plant Genetic Resources. It
revised the FAO International Undertaking for Plant
Genetic Resources to recognize both breeders’ rights
(exclusivity in selling a specific variety under a spe-
cific name) and farmers’ rights (reflecting the con-
tributions of local communities in the creation and
maintenance of genetic resources).

While the recognition of farmers’ rights rep-
resents a significant conceptual advance, it has
proven extremely difficult to turn the concept into a
reality. A practical problem is that if an international
fund is set up, as many experts recommend, it may
not be able to reach local communities. A more
fundamental problem is that the central issue
addressed by the concept of farmers’ rights, is not
restricted to farmers. A wide variety of people who
work in agriculture or forestry or use natural prod-
ucts to practice traditional medicine, have valuable
knowledge of the location and use of genetic




GLOBAL BIODIVERSITY

STRATECY

resources. They may also have directly contributed
to the breeding and conservation of specific agricul-
tural genetic resources. Their knowledge, as well
as their crop and livestock varieties, must be treated
as a resource that cannot be obtained, much less
used, without a contract or formal agreement.

Moreover, the issue is broader than the ques-
tion of “just compensation.” The recognition of
intellectual property rights should be considered a
basic human right and an incentive for innovation
within local communities just as much as it is within
the commercial sector.

To legally recognize the intellectual property
rights of local communities and individuals vis-a-vis
genetic resources is to break sharply with the his-
toric treatment of these materials as the “common
heritage of mankind.” Under that seemingly lofty
doctrine, however, the custodians of genetic
resources have not received benefits for conserva-
tion, so the resource is being lost. Certainly, it is
better to restrict access to a stable resource than to
allow free access to a dwindling one.

Promote recognition of the value of local
knowledge and genetic resources and
affirm local peoples’ rights.

Significant problems plague attempts to estab-
lish and enforce IPR protection for the broad range
of actors who manipulate genetic resources—par-
ticularly the farmers and medicinal healers farthest
removed from formal market systems. Currently,
IPR protection is narrow precisely because so few
of these actors have any political and economic
power. If medicinal healers had the economic clout
of large multi-national corporations, then their intel-
lectual contribution to pharmaceutical development
would certainly be respected. As it is, farmers and
traditional healers cannot control access to the
resource, and they are not financially able to chal-
lenge IPR claims made by others.

94

Resolving these problems will take decades.
But recognizing the rights of farmers and local
experts on genetic resources would help establish a
legal basis to ensure that collection of genetic
resources or local knowledge will directly benefit
local communities in the future. The first step in
the evolution of such an expanded IPR regime must
be recognizing farmers’ and medicinal healers’ right
to refuse information or access to genetic resources.
Cedes of conduct for genetic-resource collection
nowithstanding, only with such rights of refusal will
local communities have much influence over the
form and amount of compensation owed.

Action 42

Base the collection of genetic resources on
contractual or other agreements ensuring
equitable returns.

Compensation for information about genetic
resources or for a farmer’s traditional varieties need
not be financial, especially since the sums paid
would very likely be small. Potentially more impor-
tant are non-financial benefits: community empow-
erment, new information, and the exchange of
genetic resources. Moreover, the recognition of
community or individual rights provides an incen-
tive for adding value to genetic resources as more
is learned abour their chemical activity or growth
characteristics. And as value is added locally, the
local bargaining position for negotiating royalties
also improves.

As discussed in Chapter 4, regulations or codes
of conduct governing the collection of genetic mate-
rial should be predicated on local rights to genetic
resources. Any collection agreements should reflect
the concepts of just compensation and accountabil-
ity, and codes of conduct should apply to genetic
resource collectors, anthropologists, or other
researchers studying local peoples or local resource
mznagement. In some cases, contracts may be
needed to ensure the return of royalties or other
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benefits to local communities or individuals. Model
contracts should be developed and circulated widely
through non-governmental organization networks
and indigenous peoples’ organizations.

For their part, local groups should—as those in
many countries already do—copyright the use of
local or tribal names that might be used to market
products developed from local genetic resources.
Increasingly, entrepreneurs are profiting from the
use of tribal names to sell unique foods, such as
“Hopi Blue Corn” in the southwestern United
States. With copyright protection, local groups
would have the legal basis to argue for just com-
pensation for any such use,

Recognizing the rights of local communities is
but a small step toward achieving actual equity in
the use of genetic resources. The resources avail-
able to industry for negotiating agreements on
genetic resources or for fighting claims of infringe-
ment dwarf those of communities and even some
nations. Still, on principle and for economic reasons,
it is better to seek just compensation than to abro-
gate legitimate rights, and governments could help
level the playing field by establishing ombudsmen
and public legal-support offices staffed by experts
in intellectual property law. Ombudsmen would
hear complaints from local groups or individuals
and attempt to mediate disputes or bring complaints
to the attention of appropriate officials. Legal-sup-
port offices would provide the financial and techni-
cal resources needed to challenge the illegal use of
physical or intellectual property.
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VII

Managing Biodiversity

Throug

hout the

Human Environment

This land is the place where we know where to find all that it provides for us—food from

hunting and fishing, and farms, building and tool materials, medicines. This land keeps us together

within its mountains: we come to understand that we are not just a few people or separate villages,

but one people belonging to a homeland.

THE Akawalo Inpians, UrPER MAZARUNI DisTRICT, GUYANA

ven if most of Earth’s remaining natural ecosys-
E tems could be protected from development, they
could not adequately maintain biodiversity. The
remaining wild is simply not large enough to meet all
species’ habitat needs or to provide important ecological
services, and many of these still-natural ecosystems will
inevitably be transformed by human use in coming decades.
Clearly, the success of biodiversity conservation will
depend upon how well the overall landscape is managed
to minimize biodiversity loss. Human needs and activities
must be reconciled with the maintenance of biodiversity,
and protected areas must be integrated into natural and
modified surroundings. Farms, forests, grazing areas, fish-
eries, and villages belong on the same planning grid as land
restoration projects, protected areas, and species-conserva-

7

tion efforts. The scale of such efforts must be tailored to
both ecological processes and the needs and perceptions of
local communities. This integratve approach is here termed
bioregional management. *!

The Meaning of Bioregional Management

A bicregion is a land and water territory whose limits
are defined not by political boundaries, but by the geo-
graphical limits of human communities and ecological sys-
tems. Such an area must be large enough to maintain the
integrity of the region’s biological communities, habitats,
and ecosystems; to support important ecological processes,
such as nutrient and waste cycling, migration, and stream
flow; to meet the habitat requirements of keystone and
indicator species; and to include the human communities
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BOX 21

Elements and Dynamics
of a Bioregion

A variety of protected area types are used in a biore-
l. gion: strictly protected nature reserves, national or
state parks, areas for the controlled extraction of non-
timber forest products, privately owned conservation
areas, and areas of permanent forest estate managed for
timber production.

2 Watersheds are managed in their entirety, from
» rideetop to blue water, and across a range of uses
from strictly protected uplands to estuarine fisheries.

3 Degraded lands are restored to a variety of uses,

« including soil and water conservation, coastal pro-
tection, wood production, agriculture, pasture, and pro-
tected areas expansion.

Coastal and marine areas are managed to conserve

» key coral reefs, mangroves, beaches, and other ele-

ments, maintain fisheries productivity, and provide local

economic opportunities through carefully managed
tourism development.

Rangelands are managed within their carrying
5. capacity to maintain native flora and fauna, raise
livestock, and ensure the livelihoods of any nomadic pas-
toralist peoples.

6 Agricultural lands are managed to optimize long-term
« productivity and support biodiversity by minimizing
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use of chemical pesticides and fertilizers, using local as well 8 Larger towns within the bioregion provide a range
as introduced crop varieties, and including trees, « of supporting institutions, These include zoos,
hedgerows, community woodlots, and wildlife corridors aquaria, and botanic gardens to conserve endangered
within the agricultural landscape. species and educate the public; schools, places of wor-

ship, and media outlets to build awareness; non-gov-

A range of community-based institutions support bio- )
e i aEe ernmental organizations to provide support and infor-

« diversity conservation, including community seedbanks,
agricultural extension services, and biodiversity inventory
and research stations.

mation for both communities and government; and
biodiversity information centers to serve as a focal point
for bioregional dialogue, information sharing, and col-
lective action.
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involved in the management, use, and understanding
of biological resources. It must be small enough for
local residents to consider it home.

A bioregion would typically embrace thou-
sands to hundreds of thousands of hectares. It may
be no bigger than a small watershed or as large as a
small state or province. In special cases, a bioregion
might span the borders of two or more countries.

A bioregion is also defined by its people. It must
have a unique cultural identity and be a place in which
local residents have the primary right to determine
their own development. This primary right does not,
however, imply an absolute right. Rather, it means
that the livelihoods, claims, and interests of local com-
munities should be both the starting point and the cri-
teria for regional development and conservation.
Within that framework many other state, investor, and
other economic interests must be accommodated.

Within a bioregion lies a mosaic of land or
aquatic uses. Each patch provides habitats in which
different species survive and flourish, and each has
its own particular relationship to the region’s human
population. All the elements of the mosaic are inter-
active; the management of a watershed affects river-
ine habitats, farms, estuaries, fisheries, and coral
reefs. The components are also dynamic; each
changes over time as rivers change course, fallow
fields regenerate, storms batter coasts, and fires rav-
age forests. This dynamism gives a well-managed
bioregion the resilience and flexibility to adapt to
natural evolution and human-induced activity—be it
changing climate or changing markets.

Within this ecological and social framework,
governmental, community, corporate, and other
private interests share responsibility for coordinat-
ing land-use planning for both public and private
land and for defining and implementing develop-
ment options that will ensure that human needs are
met in a sustainable way. Innovative forms of insti-
tutional integration and social cooperation are
needed to meet these needs. Dialogue among all
interests, participatory planning, and great institu-
tional flexibility are essential. A wide range of con-
servation tools and technologies must also be

T

brought to bear—among them, protected-areas
management, ex situ technologies, landscape
restoration, and sustainable management of such
resources as forests, fisheries, and croplands.

The biosphere reserve concept, launched by
UNESCO’s Man and the Biosphere Program in
1979, provides one useful model and starting point
for bioregional management. In the model reserve,
a protected “core area” is surrounded by a “buffer
zone” and then a “transition area.” Use of the
buffer zone is limited to activities compatible with
the protection of the core area, such as certain
research, education, training, recreation and
tourism, while development activities are permit-
ted in the transition area.”

The biosphere reserve network, consisting of
300 reserves covering some 12 million hectares in 76
countries, represents a tentative commitment by gov-
errments to develop bioregional approaches.” How-
ever, in the field most biosphere reserves have been far
from the bioregional ideal. Most biosphere reserves
were superimposed directly on existing national parks
and forest reserves without the mandates, resources,
indination, or capability to address overall rural devel-
opment issues at the bioregional scale. As a result,
the change of status is in name only, with little obvious
change in emphasis or philosophy. For example, lit-
tle has been done to promote sustainable develop-
ment in the buffer areas of most reserves.*

Some countries have begun to address the gap
between the concept and its application through leg-
islative reform. Indonesia’s Basic Law on Conserva-
tion of Living Resources and their Ecosystems
(1990), for example, establishes the biosphere reserve
as a legally recognized category of conservation area.
Costa Rica is trying to remove the institutional obsta-
cles to managing its La Amistad Biosphere Reserve
ona truly bioregional basis. (See Box 22.) Similarly,
the Mapimi Biosphere Reserve in Mexico has suc-
cessfully involved researchers, political leaders, and
local residents in cooperative management and pro-
ject design.* If these efforts continue, the model for
a global network of biosphere reserves can serve as
one basis for bioregional management.

ifole )
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O})] ective:
Create the institutional

conditions for bioregional
conservation and development

Bioregional management has clear ecological,
economic, and social advantages. To begin with, it
provides a spatial and social scale that makes sense to
most people. But since governments, communities,
economic-production systems, and conservation pro-
grams were not organized with bioregions in mind,
bioregional management will not work unless insti-
tutions change the way they do business, nurturing
innovative forms of social cooperation and action.

Two basic problems stand in the way of biore-
gional management. First, bioregional approaches
require greater decentralization, access, and even-
handedness than most of today’s institutions pos-
sess. Planning and management are over-centralized,
sectoral divisions and specialization are over-empha-
sized, and most laws and administrative structures
reinforce these shortcomings. Second, the diverse
actors within any particular bioregion possess vary-
ing degrees of wealth, power, and access to infor-
mation, so they are not able to participate with equal
effectiveness. Unless the weaker actors are empow-
ered, their interests are likely to be slighted.

Action 43

Develop new methods and mechanisms
at the bioregional level for dialogue,
planning, and conflict resolution.

The transition to bioregional management is
bound to involve considerable social adjustment.
The long-term availability of resources, the preser-

vation of habitats and species, job and food security,
the distribution of costs and benefits, the mainte-
nance of culturally important areas, and access to
and control over resources are all matters of politi-
cal debate. Fortunately, models abound for the com-
munication, cooperative-planning, and dispute-res-
olution mechanisms needed to contain conflict.

In some areas local governments, non-govern-
mental organizations, or business consortiums may
best facilitate dialogue. In others, religious organi-
zations, tribal councils, town meetings, or chambers
of commerce may be more effective. Of course, indi-
viduals experienced in conflict resolution and medi-
ation can be of help initating the dialogue regard-
less of where it takes place, especially if none of the
other participants appears objective. Developing
guidelines for the dialogue process may also help.

Bioregional dialogue has to involve all con-
cerned parties within the bioregion. Interests from
outside, however, also need to participate. Corpo-
rations and other business enterprises with interests
and activities in the region should be brought into
the process. So should the government agencies that
create the policy framework within which biore-
gional management must fit. In biologically rich or
threatened regions, institutions working to stem the
global loss of biodiversity should also be involved.

The first agenda items in bioregional plan-
ning are likely to involve issues such as public
health, access to such critical resources as fuelwood
and water, employment generation, and the need
for collective decision-making. At this point, the
many connections between these issues and biodi-
versity and natural resource conservation should
be introduced. When the discussion turns to pre-
liminary planning for biodiversity use and conser-
vation, the key factors are access to good informa-
tion, clear goals and priorities, and mobilization of
financial, human, and technical resources from
both within and outside the region. Locally
accountable monitoring and evaluation procedures
must also be developed.

Financial and other supports for biodiversity
conservation can often be secured internally if those
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BOX 22

From Biosphere Reserve to
Bioregional Management: La Amistad

La Amistad Biosphere Reserve, located in the
mountainous region of Talamanca in southeastern Costa
Rica, contains some of the richest and more diverse
ecosystems of Central America. A complex of protected
and inhabited natural areas covering approximately
600,000 hectares, La Amistad encompasses 12 percent
of the country’s land and a significant fraction of Costa
Rica's plant and animal species. La Amistad also encom-
passes the lands of the two largest Amerindian groups
in Costa Rica, the Bribi and the Cabecar.

Rugged terrain and infertile soil have kept much of
La Amistad undeveloped relative to the rest of the coun-
try, but pressure on the region is growing. Mineral con-
cessions granted within the biosphere reserve, roads and
hydroelectric plants slated for the region, and popula-
tion growth and intensive land use in surrounding areas
have exacerbated pressure to expand the agricultural
frontier within La Amistad, placing the mosaic of pro-
tected areas at risk.

Development is needed in the region. Although
they are endowed with extraordinary biodiversity, the
people of La Amistad are extremely poor and have little
access to social services. Inadequate health care, trans-
portation, and education facilities have resulted in the
highest mortality, malnutrition, and illiteracy rates in the
nation. This poverty impels people to move into pro-
tected forest lands or invade areas reserved for
Amerindian communities.

These pressures have confounded attempts by the
Costa Rican government to manage national parks, forest
reserves, and other protected areas and to supply basic
services to the indigenous communities. Recognizing the
links between security within these areas and social and
economic factors throughout the region, in 1988 the gov-
ernment created the La Amistad Biosphere Reserve Coor-
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dinating Commission, made up of representatives from
national institutions charged with managing the reserve’s
lends. The commission has looked for ways to address
davelopment pressures while maintaining the integrity
of its conservation areas.

A major activity of the commission has been to
davise and implement a strategy for institutional devel-
opment in the biosphere reserve. Produced with the
technical assistance of the Organization of American
States and Conservation International, the strategy facil-
itates the design of management plans and identifies pri-
orities for sustainable development in the region. The
sirategy heavily emphasizes regionally integrated plan-
ning under the auspices of the powerful Ministry of
National Planning and Economic Policy. It also contains
proposals for securing indigenous people’s land rights,
compensating landowners for expropriated land in the
reserve's core, formulating agricultural and forestry poli-
cies to improve land-use practices in consultation with
the region's agro-industries and inhabitants, and con-
ducting environmental-impact analyses for development
projects within the reserve.

The strategy allows Costa Rica to realize its com-
mitment to the socioeconomic development and con-
servation of selected wildland areas. Staff of the bio-
sphere reserve and of adjacent protected and reserve
lands in Panama are negotiating a cooperative agree-
ment to bring nearly 1.1 million hectares in both coun-
tries into the reserve.

The strategy presents an enormous challenge.
Instituting integrated management policies will require
the commission to engage in frequent negotiation and
conflict resolution. In addition, having exhausted its agri-
cultural frontier, the country is struggling to cope with
aheavy burden of external debt. Since the strategy was
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formulated in 1988, the epicenter of the terrible April
1991 earthquake fell within the biosphere reserve,
destroying roads and homes and further isolating com-
munities. Visionary planning to accommodate these
needs while ensuring conservation will have to guide
reconstruction.

However, a number of factors suggest that inte-
grated regional planning may succeed in La Amistad. The
strategy does, for instance, provide the means to secure
financial, technical, and political support from other gov-
ernment agencies, from communities within or near La

Amistad, and from international organizations. The
nation as a whole has a long history of respect for its
natural heritage and enjoys one of the world's finest sys-
tems of protected areas. Costa Rica's major political par-
ties are firmly behind the project, which has also gained
international support. Finally, the people of La Amistad
support the program because they maintain access to
their land and are able to adopt models of development
consistent with their lifestyles.

Source: Ministry of Natural Resources, Energy, and Mines of
Costa Rica et al., 1990.

FIGURE 27

Bioregional Management Involving Eight Conservation Areas
in Costa Rica. (each Conservation Area Includes a Variety of Land Use Categories)
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who depend on a bioregion’s wealth see the value of
investing in its maintenance. Timber companies or
tourism operators, for instance, may be persuaded to
fund local actions that help preserve their business.
Local communities may cooperate to reforest
denuded hillsides. The possibilities are endless,
though some funding from either national or inter-
national sources will probably be needed (and justi-
fied), especially where costs are high and local nat-
ural resources are of national or global interest.

Finally, the parties involved in bioregional dia-
logue and planning must develop a political strat-
egy for gaining the support and cooperation of gov-
ernment agencies, external funders, and others from
outside the region. This strategy may involve culti-
vating sympathetic officials, approaching the media,
and developing alliances with activist and conserva-
tion groups.

National or provincial governments or non-
governmental organizations should help to catalyze
bioregional planning by providing funding, facilita-
tors, or technical information to interested commu-
nities or regions.

Give weak and disenfranchised groups
the means to influence how the
bioregion’s resources should be managed

and distributed.

True dialogue and collective action can take
place in a bioregion only when all parties listen to
and respect the interests of all others. Yet, diffuse
groups of poor people cannot compete with the
wealthy and the well organized as decisions are
made about how resources are used and who bene-
fits from such use. In the many places where their
voices are routinely ignored or suppressed, the poor,
women, minority groups, and indigenous and tribal
peoples all need help pressing their interests. They
also need the assurance that neither their personal
safety nor their dignity are at risk as they try.

In many cases, non-governmental organizations
and local citizens’ organizations can help empower
these often-disenfranchised groups by providing
access to information, demysufying the institutions
and language of power and policy, and encouraging
local organization. But governments must do their
part too. As the ultimate guarantors of basic human
rights and the due process of law, they must observe
these basic norms themselves and make sure that the
strong and wealthy do not violate them.

Establish intersectoral and interagency
task forces to facilitate bioregional
planning and action.

Governmental administrative districts are usu-
ally incongruent with ecological or community
boundaries. Government agencies are generally
divided along sectoral lines—forestry and agricul-
ture departments, for example, are rarely required to
work on a common plan—and governments usu-
ally centralize administrative power and staff
resources in capital cities. These facts of life hinder
bioregional planning, and they are not likely to
change rapidly in most countries. Ways can be
found, however, to make institutions more recep-
tive to bioregional management if governments are
willing to make the commitment.

Government agencies will be most disposed
to such change where they know that an ecologi-
cally or economically important resource is threat-
ened and that current government approaches are
not working, where staff within agencies and admin-
istrative districts are willing to innovate and to coor-
dinate new activities, and where the people of a
bioregion have organized themselves and developed
sound proposals. In many cases, government’s par-
ticipation in a bioregional dialogue is enough to scale
many administrative and sectoral hurdles. In oth-
ers, however, legal or regulatory innovation may be
needed—in, say, the laws and policies governing
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land ownership and use. Where external funding
is sought, donors can sometimes catalyze discussion
among disparate government agencies and local
communities.

Action 46

Establish bioregional information centers
to heighten public awareness and support
biodiversity conservation.

A bioregional information center can be a
repository of data on a region’s biodiversity, biotic
resources, and their economic and cultural impor-
tance. It can help local communities, resource man-
agers, businesses, farmers, and other residents of the
region plan and implement conservation activities
and mobilize biodiversity’s economic potential.
Most important, it can help citizens become more
aware of their own region, its issues and problems,
and opportunities for getting involved.

Such centers must be established by and for
the community. The people of a region should be
the final arbiters on how the centers function and
on the type of information they provide. A wide
range of educational resources and technologies will
probably serve best. Information should be orga-
nized and formatted to meet the needs of educators
and students, commercial fishermen and subsistence
farmers, grassroots leaders and local government,
and both local inhabitants and outside interests.
Locally-based industry can contribute by providing
equipment, technical expertise, and internships that
enable local young people to help gather and analyze
data, make presentations to the public, and prepare
exhibits. Such centers could also be linked to local
ex situ collections, research institutions, national and
international biodiversity centers, and provincial,
state, or national databases.

Frequently, bioregional centers can be added
on to a local institution—a government office,
nature appreciation center, school, place of worship,
health clinic, non-governmental organization office,

or community meeting place. In the Sierra Nevada
de Santa Marta project in Colombia, for example, a
small center has been developed to serve as a forum
for all local affairs. As an integral part of community
development, biodiversity can be discussed wher-
ever community development issues are aired.

L] [ ]
ective:
[ ]
Support biodiversity conservation
initiatives in the private sector

Conservation initiatives have traditionally
focussed on publicly owned or managed lands, but
substantial opportunities exist for conserving biodi-
versity on private lands kept wild or semi-wild. A
bioregional approach to biodiversity conservation
requires that corservation on private lands become
an integral part of the strategy.

To date, governments have controlled or dic-
tated land use on private lands primarily through
regulations or outright purchase. A complementary
approach is to provide incentives for private sector
conservation. The private sector can often protect
land at a lower cost and with less political opposition
than can government.

In most countries, law already allows any
number of private interests to share access to the
same area. Oil and gas rights may belong to one
party, mineral and surface rights to another, hunt-
ing rights to others, and easements for power lines,
pipelines, and railroads to still others. By law, pri-
vate parties can take actions to promote their mutual
interests without interference from the government
or undue delay. Given these clear advantages, pri-
vate conservation action can be an important adjunct
to governmental action.
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Action 47

Establish tax incentives for conservation.

Throughout the world, the growth of urban
centers has transformed land use in surrounding
regions. As land values and property taxes go up,
pressure on rural landowners to sell to urban or
industrial developers or to increase production by
more intensive monocultural agriculture mounts.
Indeed, if taxes rise high enough, a once-profitable
woodlot operation or small farm may become a los-
ing venture.

Hoping to preserve some traditional land uses
and to keep some space open in urban areas, many
individuals and communities have pioneered “con-
servation easements” whereby landowners sell or
donate in perpetuity the development rights to their
land to an agency that holds such easements in the
public trust. In exchange, the landowner receives a
tax deduction based on the decrease in the assessed
value of the land.

Without conservation easements, land conver-
sion becomes likely, if not inevitable, as soon as the
assessed value of developed land exceeds the value of
nearby land in its natural or rural state. But a mix of
developed and undeveloped land better serves com-
munity and national interests. Developed land may
provide more tax revenues, but undeveloped land
obviously contributes more to biodiversity conserva-
tion, and this contribution should be reflected in the
appraised value or the tax assessment.

Critics of conservation easements argue that
they deprive communities of tax revenues because
tax assessment on lands with conservation easements
drops. In fact, though, open space generally
increases the property values of the adjacent land,
which means net revenue gains.*

As an alternative to easements, covenants
between land owners and fiscal authorities can
oblige the owner to hold a parcel in wild state under
a specified management regime for a number of
years (usually ten), during which taxes would be
reduced. But should the owners decide to change

land use—by, say, logging a forested area or draining
wetlands—they would immediately have to repay
all the tax forgiven since the covenant was initiated.
Such covenant options can be renewed indefinitely
and made permanent, with the owner retaining full

legal title.

Action 48

Support the establishment of private
Biodiversity Conservation Trusts.

Local land trusts—non-profit organizations
dedicated to preserving open space—are playing an
ever greater role in conservation in many parts of
the world. Between 1980 and 1991, the number
of land trusts in the United States doubled from 429
to nearly 900. Collectively, these trusts are respon-
sible for protecting more than 1.1 million hectares of
land—equal to approximately 3 percent of the land
in the U.S. National Park System.”

The work of these local and regional land
trusts is complemented by national organizations.
The Fundacién Reservas para Colombia, though not
technically a land trust, creates private reserves with
a portion of the donations that it receives. It also
establishes community centers within these reserves
to foster sound conservation practices and to offer
assistance and services to local communities. The
Nature Conservancy, an example of a national land
trust in the United States, has protected over 2.2
million hectares.®

Bioregional management could best be
strengthened by fostering the development of small,
locally operated land trusts. Large trusts are also
important, but dollar-for-dollar the most effective
action is likely to be taken at a smaller scale. Each of
these independent trusts would be administered by
local trustees whose fiduciary responsibilities would
be carefully defined in the trust’s charter. Each char-
ter would be broadly directed toward sustainable
development and specifically toward conservation.

Trusts have several advantages over regulation,
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government ownership, or acquisition by large cen-
tralized private organizations:

m overhead costs are minimized; (Trustees are vol-
unteers, and all staff are “on-site.”

m usually, local efforts are more acceptable and
effective than the activities of “outsiders;”

m creating hundreds of land trusts insures a diversity
of action and approaches; and,

m trusts involve local people who become a local
constituency for biodiversity conservation.

Local conservation trusts could be funded by
one-time government grants, conservation organi-
zations, or business. The trustees would be autho-
rized to spend the income from the funds for the
purposes described in the trust declaration. The
trust could form non-profit corporations to hold
and manage its property. The trust would pay no
federal or state taxes, and contributions to the trust
would also be tax exempt. The public could use
property owned by the trust only if such use was
compatible with maintaining biodiversity. The trust
could use any instrument normally available to other
private parties to protect biodiversity, including pur-
chase, lease, easement, and rent. It could fund edu-
cational activities, communication, environmental
mediation, and applied research.

As an example, in 1971, the Federal Govern-
ment of Canada granted the Nature Trust of British
Columbia $3.2 million to conserve areas of provin-
cial ecological significance. The trust is certified as a
charitable federal and provincial foundation and has
a 13-member volunteer board and a staff of four.
In 20 years, it has sponsored 180 species-protection,
habitat-conservation, research, and education pro-
jects at a cost of $14.1 million and has conserved
11,650 hectares.

Objective:

Incorporate biodiversity

conservation into the management

of biological resources

The essence of the bioregional approach is to
incorporate biodiversity conservation into all land
and resource uses, including those aimed mainly at
economic production. That means integrating bio-
diversity-conservation objectives into forest manage-
ment, rangelands, fishing grounds, and agricultural
fields; into decisions about developing wetlands, tun-
dra, deserts, and high mountain areas; and in policies
for reclaiming wastelands.

Techniques and strategies for conserving bio-
diversity in thesz varied landscapes and resource
uses exist, but they need to be refined and applied
much more broadly. In many parts of Africa, for
example, raising native grazing animals instead of
cattle is both ecologically and economically sound.
Relying on native species helps maintain the natural
diversity of the animals themselves and the local
grasses. It also raises landowners’ and communi-

ties’ net revenues compared to what they would be

with cattle.” Similarly, coastal wetlands are often
far more commercially valuable in their natural
state—as shrimp-breeding grounds, for instance—
than they are when converted to other land uses.

Significant opportunities for better integrating
biodiversity conservation into resource management
also abound in forestry, agroforestry, agriculture, and
ecological restoration. In each case, conserving bio-
diversity within the production system is the key to
the resource’s sustainability, and often provides
short-term benefits as well.
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Incorporate biodiversity conservation
practices into the management of all
forests.

Forests and woodlands cover nearly 40 per-
cent of the earth’s land surface,” and they are the
most biologically-diverse ecosystems in most parts
of the world. The protected-areas network will
never expand enough to include the bulk of the
world’s natural forest areas. Within most regions,
some forests will be strictly protected and some
managed for such generally low-impact uses as
tourism and non-timber forest products. But in
many private and public forests extraction of tim-
ber will likely remain a dominant use—whether in
Canada, Indonesia, or Colombia.

Almost all current logging practices signifi-
cantly reduce biodiversity, and it is doubtful that
more than a fraction of commercial-scale logging
operations in the humid tropics are sustainable.”
Nevertheless, areas dedicated to dmber production
are part of many bioregions, so the management
challenge is to minimize biodiversity loss.”

If forests managed for imber are to contribute
to biodiversity conservation, three steps are espe-
cially important. First, since many species depend
on the complex physical structure of natural forests,
some key habitats (including mature trees, snags,
and decomposing logs) should be left in place fol-
lowing harvest in production forests. This will help
to maintain the “legacy” of the natural forest in the
new forest that develops.

Second, populations of keystone species
should be maintained as a high priority. These indis-
pensable species control the structure of the com-
munity and help determine which other species are
present. In many tropical forests, figs are keystone
species. So are trees that provide habitat or food
for pollinators and such seed dispersers as bats, fruit-
eating birds, and hummingbirds.

Finally, the fragmentation of natural forest

areas that occurs when they are used intensively |

should be kept to a minimum. In most situations,
highly selective logging, careful extraction of trees
from large forest blocks, and the use of long rota-
tions (70 years or more) keep the problem within
bounds. Logging should be staggered so that vari-
ous areas are at various stages of succession follow-
ing disturbance and mature stands lie in close prox-
imity to each other. A rule of thumb, then, is that all
of the land covered by a particular forest type should
not be logged at the same time and forest corridors
should be maintained among unlogged and regen-
erating blocks. During logging, care should be taken
to minimize the damage from felling, road-building,
and log extraction.

Native tree species should be given priority
over introduced species in forest regeneration, as well
as in agroforestry and the restoration of degraded
lands. This holds true even in plantation forestry,
where indigenous species are most often overlooked
on grounds that “exotics” grow faster. Recent work
with native species punctures many such myths and
shows that indigenous trees can often be more pro-
ductive than the exotics that replace them. But the
myths will live on until information to the contrary
is available. Indeed, in many forestry programs the
greatest obstacle to the increased use of indigenous
trees is lack of information.

As increasing knowledge on the role of natural
disturbances in forest dynamics becomes available,
forestry and other human activity can be made to
better mimic the disturbances to which forest ecosys-
tems are adapted. Knowledge of the “tree gap
dynamics” that govern the natural regeneration of
trees in mature tropical forests is especially impor-
tant. In the Palcazu project in Peru, strip-cutting
that mimicked this natural process maintained a high
level of natural species diversity.” In temperate and
boreal forests, such natural disturbances as fires and
storms are integral parts of ecological processes in
forest areas and should inform silvicultural practices.
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Promote agricultural practices that
conserve biodiversity.

More people are hungry today than ever
before. Population growth still outpaces rapid
growth in food production, and closing that gap will
require both growing more on currently cultivated
land and converting more uncultivated land, as well
as increasing the poor’s access to food. Unfortu-
nately, the productivity gains of recent decades have
been attained at a great cost to future generations.
Modern agriculture and the overuse of pesticides
engenders unsustainable losses of topsolil, soil fertil-
ity, genetic resources, and natural predators. From
now on, productivity gains must be achieved in ways
that do not degrade agriculture’s potential.

Biodiversity is an important resource for
achieving sustainable production increases. People
often think of the role of biodiversity only in terms
of its potential contributions to biotechnological
advances in agriculture, and in fact new biotech-
nologies could make environmentally sound gains
in productivity possible by developing crops that do
not need pesticides, herbicides, and fertilizers. But
current trends are worrying: the first commercial
biotechnology products to reach the market will
probably be herbicide-resistant crops that work only
in high-input agricultural systems. Moreover, tech-
nological solutions to agricultural problems have left
a legacy of concentrated land ownership, marginal-
ization of indigenous people and small farmers, rural
impoverishment, and other social problems.

Biodiversity has another, more promising con-
tribution to make to agriculture. The diversity of
crop species and the diversity of varieties within a
species have traditionally strengthened the resilience
of agriculture and this role can be enhanced if agn-
cultural research practices change. Currently,
national and international systems of agricultural
research are geared to solve the problems of farmers
by introducing uniform “improved” crop varieties.
This must change. The objective of research must

increasingly be to give farmers the technology and
know-how to solve problems themselves.

In many regions, farmers face ruin as their
diverse and usually well-adapted cropping systems
are replaced by modern agricultural systems that
shift the responsibility for food security to the state,
which may not be prepared to handle it. Between
1977 and 1986, for example, an average of 42 per-
cent of land planted in wheat in the Punjab of Pak-
istan and India was sown with “improved” varieties
which in fact were no longer approved because of
susceptibility to disease.” In most agricultural
research programs, farmers’ traditional knowledge—
of enormous value where fertilizers, irrigation, and
pesticides are out of economic reach—is ignored or
lost, along with crop varieties and food plants that
are often far more suited than the modern varieties
to local conditions and dietary preferences.

To promote greater diversity in cropping sys-
tems, national agricultural research and breeding
programs need to be strengthened and decentral-
ized, and farmer-based research must be increased
substantially. (See Figure 28.) Agricultural produc-
tion gains in most developing countries will be far
more cost-effective and equitable if traditional breed-
ing techniques are strengthened than if modern
biotechnology is unreservedly embraced. Indeed,
the benefits of biotechnology cannot be realized
without a strong public program in crop breeding—
one that meets the needs of marginal farmers as well
as those of farmers on irrigated and good rain-fed
land. (See Box 23.)

Backed by the international agricultural
research network, national agricultural research
programs should also institute “genetic diversity
checks” for major crop varieties to minimize the
risk of crop failure. With rigorous data in short
supply, it is hard to size up the current threat posed
by genetic uniformity.

Although billions of dollars have been spent
responding to the threat of genetic uniformity, no
attempt has been made to monitor genetic diversity
in agriculture—the single best indicator of the status
of crop genetic-resource management and the most
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relevant indicator of vulnerability to crop failures.

To fill this gap, national agricultural research
programs should develop indicators of the status of
crop genetic diversity in farmers’ fields. At a mini-
mum, the number of species and varieties grown in
defined regions and the genetic diversity of varieties
grown in defined regions must be determined.

To develop such indicators, national agricul-
tural research institutions should obtain and publish
data on the area planted to specific varieties of crops
in each province or state. Alternatively, plant vari-
ety protection (PVP) offices should require that
breeders make available (at least confidentially) the
entire pedigree of new varieties. National boards
or the PVP office should also publish yearly mea-
surements of the genetic diversity of crops, and

FIGURE 28
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review boards should establish guidelines to follow
when such indicators reveal dangerous trends.

Restore degraded lands in wgys that
enhance their productivity and

biodiversity.

Few countries have tried to restore degraded
lands for either agricultural production or biodiver-
sity conservation. Agriculture has generally expanded
onto wild frontiers while conservation has focussed
on preserving remaining natural habitat. As the avail-
ability of lands ideally suited for either agriculture or
protected area status shrinks under population and
production pressures, and as the area of degraded
land increases, the widespread adoption of tech-
niques to restore the earth becomes a necessity.

The problem is widespread. At least one third
of Java’s cultivated mountainous areas are seriously
eroding.” In India, 175 million hectares, half of the
country’s area, require special treatment to restore
the land to productive and profitable use.” Human-
induced soil degradation, primarily water erosion
and nutrient decline, affects approximately 14 per-
cent of South America’s land area.” Worldwide, six
to seven million hectares of productive agricultural
land are lost to soil erosion annually and another
1.5 million hectares are degraded through water-
logging, salinization, and alkalinization.”

Degraded lands can be restored to meet a vari-
ety of objectives, each of which may be best served
by different techniques. In some places, increasing
the production of food crops, trees, and other prod-
ucts for human use may be paramount, and the use
of fast-growing monocultures may be appropriate.
In others, protecting environmental services (such
as water cycles) may be most important, indicating a
different mix of techniques. In still others, the objec-
tives may be to return the degraded area to a near-
natural state, which requires a quite different
approach. All of these approaches can support bio-
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BOX 23

On-Farm Landrace Conservation and Enhancement in Ethiopia

Since 1988, the national Plant Genetic
Resources Center/Ethiopia (PGRC/E) has been
implementing a revolutionary new approach to
plant genetic resource conservation and use. It is
revolutionary not because its activities are new—
farmer seed conservation and breeding has been
the norm for millennia—but because it reverses the
standard interaction between national breeding
programs and farmers. On a network of 21 farms in
drought-prone areas of two provinces, PGRC/E is
involved in on-farm landrace conservation and
breeding programs focussed on sorghum, chickpeas,
teff, field peas, and corn.

From seeds collected in the region and the
seeds they were already growing, farmers associa-
tions have selected the best varieties. Together with
PGRC/E scientists, they have also undertaken simple
forms of mass selection to improve each season's
crop production. Representative samples of the orig-
inal seed stock are planted alongside the selected
material to help farmers critically evaluate their
selection, and maintain the original stock in its nat-
ural environment. The on-farm work also helps sci-
entists understand the farming systems used with
each of the varieties that are being collected. Certain

diversity conservation by taking pressure off natu-
ral ecosystems or extending natural areas.
Returning degraded lands to production is
necessarily the major thrust of restoration work in
many places, particularly in poorer, densely popu-
lated areas. While few degraded lands in such areas
can be returned to their virginal state, such lands
can still contribute greatly to biodiversity conserva-
tion. Restoration efforts can draw heavily on diverse
local species to provide varied benefits to the com-
munity and weave diversity into the structure of

[
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types of cultivars that were adapted by the farmer
but later abandoned to reduce risks of crop failure
or avoid marketing problems are also saved in the
PGRC/E genebank.

Farmers have also helped maintain and select
elite indigenous material being developed by national
agricultural researchers. Farmers receive a number
of lines of indigenous wheat varieties that breeders
are developing for specific conditions. From these,
the farmers select and then multiply the seeds that
PGRC/E provides guid-
ance on conservation, selection, use, and distribution.

PGRC/E plars to increase the number of farm-
ers involved in its work and to expand the program to

best meet their own needs.

cover a broad range of agro-ecological conditions in
the country. Evenally, it hopes to extend the pro-
gram to cover other aspects of genetic-resource con-
servation, including in situ conservation of forage
species and wild relatives of cultivated plants. A sub-
stantial amount of the i situ conservation work pays
for itself since the farmers prefer the landraces to the
input-intensive modern varieties. But the program
requires financial and other inputs to help farmers
assume a custodian role for genetic diversity.

Source: Worede, 1991

the restored areas, mixing annual crops, fruit trees
and other perennials, woodlots, grasses, livestock,
fishponds, and other features. Over some large
areas, in contrast, timber plantations or pasture
reformation make sense.

India has become a leader in reclaiming
degraded farmland. Between 1982 and 1986, in the
states of Haryana, Punjab, and Uttar Pradesh alone,
nearly 200,000 hectares of alkalinized land were
rehabilitated using low-cost methods and hand labor.
Alkaline-tolerant species recolonized the area,
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improving the site for less tolerant species. Nearby
villages saw such increases in farm productivity that
many were able to bring electricity into homes for
the first time.”

It has been widely assumed that commercial
cattle-ranching operations are inherently unsustain-
able in the Brazilian Amazon and inevitably lead to
severe land degradation. Recent research in Pard
state suggests, however, that production can be sus-
tained with the right management practices and that
degraded pasture can be revitalized to support sus-
tainable production for approximately $260 per
hectare. To restore these lands, they must be
cleared, tilled, fertilized, and planted with the forage
species Brachiaria bryzantha. Once reformed, these
pastures generate about $50 per hectare per year in
profits, compared to $10 per hectare per year for
unimproved pastures. While reformed pastures
would require periodic fertilization, present indica-
tions are that they are economically viable. (Unfor-
tunately, the capital for restoration is currently com-
ing from timber sales on the forested portions of
ranch holdings.)'™

In some places, especially industrial countries,
the dominant objective may be to restore natural
conditions rather than to optimize production for
direct human consumption. Regenerating natural
ecosystems is in fact gaining popularity in industri-
alized countries, often as a way to partly offset the
development of a pristine natural area. Although
some such efforts fail because many natural condi-
tons are beyond human control or knowledge, these
projects may lay the foundation for reintroducing
species preserved ex situ, and for redistributing
species and biotic communities in the wake of cli-
mate change.

Since, in some cases, restoring a complex
natural ecosystem can require great amounts of
time and money, not degrading it in the first place
is clearly more cost-effective. (The return of the
Kissimmee River to its original meandering chan-
nel in South Florida will cost more than $100 mil-
lion.) But the restoration of natural ecosystems
can sometimes support biodiversity conservation

and save money as well, as the innovative work
of the Sao Paulo Electric Company in Brazil
attests. (See Box 24.)

Sometimes “preventive restoration”—through
the removal of roads in areas under threat of degra-
dation—is the best strategy for conserving biodiver-
sity. In logging areas or other natural forests where
roads have been built, closing and re-seeding the
roads decrease human pressures on the land and
helps the forest recover.

Restoraton efforts can be crucial in the expan-
sion of protected areas and the development of
“buffer zones” around them. Many protected areas
are t0o small to sustain the species they contain, but
cannot easily be extended onto nearby productive
lands. One alternative is to develop adjacent
degraded lands for agroforestry and other produc-
tion systems that can support local communities that
would otherwise need to use land, wood, and other
resources in the protected area. Another is to incor-
porate adjacent degraded lands into the protected
area and restore them.

For example, Costa Rica’s Guanacaste Con-
servation Area is being enlarged through the restora-
tion of former pasture and agricultural land. In this
case, rather than attempting to replant over 700
square kilometers of the degraded land, restoration
resources are focused on fire control. If fires can be
prevented, a closed-canopy forest will return within
fifty years. Cattle are also permitted to continue
grazing the area; because they eat grass but not tree
seedlings, their grazing reduces competition and
allows the tree species to grow faster, and they
spread organic matter and disperse seeds as well.
Guanacaste’s survival odds over time are increased
by efforts to integrate the component protected
areas economically and culturally into the life of
local communities. The protected areas maintain
local watersheds and provide jobs and tourist
income for local residents, and an active education
and outreach program makes the protected areas
“living classrooms,” re-establishing the traditional
ties of local people to their native environment.'”*

The traditional land-use practices of many
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indigenous peoples afford insights into how agricul-
tural and habitat restoration can be combined.
Commonly, for instance, these people introduce use-
ful native species into a regenerating forest clearing,
which allows natural succession to occur and yields

a crop that does not require fertilizers, pesticides, or
other agricultural inputs. The HIFCO project in
the Peruvian Amazon illustrates the potential of
indigenous approaches to restoration. (See Box 25.)

BOX 24

Restoration of Degraded Watersheds with Native Species

The Experience of the Power Company
of Sao Paulo, Brazil

The construction of dams, the flooding of reser-
voirs, and the subsequent changes in land-use practices
in their surrounding areas usually impoverish local plant
and animal communities. In the state of Sao Paulo,
where only 5 percent of the original forest cover remains,
hydroelectric power accounts for 89 percent of the state
electricity needs. The Sdo Paulo Power Company (CESP)
oversees 22 hydroelectric plants with reservoirs covering
7,500 ki’ and a combined shore length of 15,000 km, all
within the state of Sao Paulo. CESP's current power-gen-
erating capacity is close to the total potential hydro-
electric capacity of the state's major rivers. Further
expanding capacity will require building many smaller
dams and reservoirs that could undermine regional flora
and fauna.

Since 1989, CESP has run an innovative program
with the University of Sao Paulo's [nstitute for Forestry
Research using secondary succession principles as a basis
for restoring degraded lands bordering its hydroelectric
dams and reservoirs to their natural condition. Although
the company has been involved in restoration activities
since the mid-1970s, its previous attempts to rehabilitate
disturbed lands have been hampered by high costs and
limited success in reintroducing native plant species. As
a result, the restored ecosystems differ significantly from
the original ones.

The first step in the new, improved restoration
pracess now under way is the evaluation of the area’s
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regeneration capacity. This involves quantitative and
qualitative analysis of the existing seed bank, an assess-
ment of germination constraints, the evaluation of
remaining vegetationand its stage of succession, the iden-
tification of dispersel poles, and a determination of the
level of degradation suffered by the area. Then,
researchers re-introduce plant species, taking care 1o use
species appropriate for specific successional stages and 1o
optimize the timing of planting. Once the reforested areas
have stabilized, animal reintroduction activities are initi-
ated and these include studies to identify pollinators and
understand their interrelationships.

As of July tgq, CESP had restored 5,000 hectares
of publicly held shorelines and islands and had plans to
rejuvenate 500 hectares per year. In addition, the com-
pany has helped restore 294 hectares of private lands
(with a tareet of 1,000 hectares per year) and goo hectares
of bulldozed land (with a goal of 300 hectares per year).
CESP maintains five nurseries that can produce 8.5 million
seedlings per year.

The cost of restoring degraded areas ranged from
$8,980 per hectare for completely bulldozed land, to
$3,450 per hectare for agricultural lands. CESP realized a
5o-percent savings by using the secondary successior
techniques instead of traditional reforestation methods,
Time savings have also been considerable: traditional
reforestation had tzken up to five years, compared to
two to three with the new method,

Source: Galll and Gonzalves, 1991
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BOX 25

Restoration in the Peruvian Amazon: An Indigenous Response

AIDESEP, an association of 28 federations of
indigenous peoples from Peru, has launched a pro-
gram to restore the productivity and diversity of
degraded fields and forests in their ancestral domain.

The project site is near Pucalpa, which lies at
the end of the Pucalpa-Lima highway, the only road
linking the Amazon Basin to the rest of Peru.

Since the highway was built during the mid-
1960s, waves of colonists and land speculators have
cleared the forests for farming and cattle ranching. In
the process, the local indigenous peoples lost access to
their ancestral lands. In response, AIDESEP has
launched a campaign to secure land titles for those
still living in forested areas and to reclaim their ances-
tral domain, much of which is now a wasteland of
abandoned farms and low-productivity cattle pastures.

In 1985, AIDESEP launched the HIFCO project to
reclaim a 7.5-hectare parcel of abandoned cattle pas-
ture—an experiment in wresting food crops from
marginal lands. German ecologists provided technical
assistance during the first year. Since then, HIFCO has
been totally managed and developed by the indigenous
community, with modest international financial sup-
port. The abandoned pasture has become an ecologi-
cal "Garden of Eden” that enjoys year-round produc-
tion. Acidic soils have been restored, and crop yields
have increased each year, surpassing those of nearby
farms employing "modern” non-organic agriculture.

The HIFCO farming system is best described as a
"hybrid," built on a model of the forest canopy's strata,
but also drawing on both modern and traditional agri-
culture. [t focuses on improving soil structure and
nutrient content through a system of raised beds and
drainage canals. Rejecting the recommendation of
extension agents from the Ministry of Agriculture to
scrap the whole project, HIFCO began working organic
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matter—crop residue, leaf litter, and animal manure—
into the planted beds. By 1990, farmers’ experiments
with different mixes of traditional and cash crops with
trees had turned 4.5 hectares into productive agricul-
tural land.

The species diversity of the beds is very rich,
witha kaleidoscope of 42 annuals and perennials inter-
cropped among trees. The system is laced with legu-
minous plants (e.g., various "pole” beans and pigeon-
pea bushes) that serve as green mulches and soil
enrichers. Trees in the system support "climber” crops
(various beans), fix nitrogen, bear fruit, and provide
timber and specialty products. By integrating trees
into the system, especially as "live” posts, both vertical
and horizontal spaces are optimized, so yields per
heciare are high. The immediate area encircling the
garcen is being replanted with trees to mimic a natu-
ral forest. To date, 62 different tree species have been
tried, most of them endemics from local forests.

A number of aromatic plants and spices are culti-
vated among the food erops to repel insect pests, and
the HIFCO staff also brews its own "agrochemical”—a
reportedly effective fertilizer and pest repellent made
from more than 14 local ingredients mixed together in
precise ratios. Fish stocked in the water-filled ditches
also help out by eating insect eggs.

Eighteen varieties of fish raised in ponds and
ditches, along with a variety of domesticated animals,
are also part of the HIFCO system. Guinea pigs, geese,
ducks, pigeons, and guinea hens are raised in stalls.
Residual food crops and aquatic plants provide feed
for the animals, which in turn provide the manure that
fertilizes the raised beds. (HIFCO has exiled cattle,
pigs, goats, and chickens —all environmentally noto-
rious—from this Eden.)

The project even has a crop-improvement pro-




MANAGING BIODIVERSITY THROUGHGOGUT THE HUMAN ENVIRONMENT

gram, Seeds are collected from the most promising
crop varieties, dried in a solar oven, and stored in the
project’'s seed bank for out-planting and field trials.
They are sowed in germination flats and later trans-
ferred to raised nursery beds made of logs and located
under the forest canopy or to containers fashioned out
of cross-sections of hollow plantain stems, palm trunks,
or bamboo. Once planted in the soil, the containers
decompose quickly.

The HIFCO demonstration farm serves as a train-
ing center for AIDESEP's member federations. By 1990,
four intensive training courses had been held for 36
families from 18 federations. The training program
spans three months of classroom instruction, conducted
entirely with graphic materials, and field practice. Entire
families—mothers, fathers and children—participate in
the course, residing in the HIFCO farm "dormitories.”
So far, graduates have launched five "mini-HIFCO"
demonstration projects in their communities.

AIDESEP hopes eventually to do away with the
centralized training center in Pucalpa, and instead help
each federation to train its members locally. To this
end, AIDESEP initiated a scholarship program in 198s:
the 20 students currently enrolled, are working toward
degrees in agronomy, engineering, and law.

The mere fact that AIDESEP has been able to
bring degraded lands back into agricultural production
and maintain it has wide-ranging implications. Contin-
uing high rates of tropical deforestation is producing
an ever-increasing amount of degraded and unproduc-
tive land. Reclaiming these lands to feed a growing
population and support biodiversity conservation pre-
sents a major global challenge. The HIFCO project
appears to offer one creative and perhaps replicable
solution.

Source: Cabarfe, 1990
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VIII

Strengthening
Protected Areas

We must make every effort to preserve, conserve, and manage biodiversity.

Protected areas, from large wilderness reserves to small sites for particular species,

and reserves for controlled uses, will all be part of this process. Such systems of protected areas

must be managed to take account of a range of ecological and human-induced changes.

This is no small task; yet humans must be equal to this challenge, or risk becoming irrelevant.

PETER BRIDGEWATER, NATIONAL PARKS AND WILDLIFE SERVICE, AUSTRALIA

rotected areas—legally established sites man-

aged for conservation objectives—are an

essential means for saving biodiversity.
Worldwide, 8,163 protected areas cover over 750 million
hectares of marine and terrestrial ecosystems, amounting to
1.5 percent of Earth’s surface or 5.1 percent of national
land area.'” These areas are managed for objectives rang-
ing from strict nature preservation to controlled resource
harvesting.

All protected areas already contribute to conserving
biodiversity, but modifying the management and selection
of protected areas will enhance their contribution.
Explicit biodiversity conservation objectives need to be

.

1§ & d

established for each protected area, and in most cases they
need to be better integrated into the fabric of social, envi-
ronmental, and economic welfare. Though many gov-
ernments and non-governmental organizations throughout
the world would like to expand protected areas and
enhance their role in conserving biodiversity, serious obsta-
cles must be overcome.

First, the establishment or existence of a protected
area often creates conflicts with local people. When an
area is protected, people living near or within it must gen-
erally restrict their use of its resources; in some cases, they
must leave their homes. Too often, society at large reaps the
benefits of protected areas while local people bear the costs.
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In extreme cases, open conflict may erupt between
hunters, gatherers, loggers, miners, fishermen, or
tourism operators and protected area staff or envi-
ronmental advocates.

Second, protected areas are often institution-
ally unstable since the agencies administering them
are vulnerable to changing policies and budget cuts.
The battle for conservation is perpetual, while the
fight for exploitation need be won only once.
Mining, forestry, or fisheries interests may lobby
for “opening” protected areas; transportation
departments may want to chart a road through a
protected area’s “free” land; tourism departments
may drum up more visitors than a protected area
can support; and industrial development policies
may stimulate encroachment, trans-boundary pol-
lution, and even climate change.

Third, many protected areas are insufficiently

or ineffectively managed. Rarely can a protected
area be managed well in a “hands-off” fashion.
Most need intensive management to meet the needs
or respond to the impacts of those who use the pro-
tected area or to mitigate impacts of development
on surrounding lands, the pollution of air and
water, and changing climatic conditions. Unfortu-
nately, the trained personnel and ecological knowl-
edge needed for such intensive management are in
short supply.

Fourth, funding for most protected areas is
either scanty or insecure. Most such funds come
from national budgets, which are declining in real
terms in most countries. Often, protected areas
bear the brunt of budget cuts even when they are
highly profitable. Moreover, economic benefits
from protected areas are rarely channeled into pro-
tected area maintenance or community develop-

FIGURE 29

Growth of World Coverage of Protected Areas
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STRENGTHENING PROTECTED AREAS

ment on nearby lands. In Kenya, for example,
nature tourism-—the nation’s second leading source
of foreign exchange—generates some $500 million
annually," but only a small portion of this revenue
is reinvested in the protected area system. Simi-
larly, tourism in New Zealand earns $1.5 billion
each year, while the annual budget of the country’s
Department of Conservation—which manages the
protected areas that draw many of the tourists—
totals a mere $58.2 million."™

Finally, most people take a narrow view of
protected areas, so public support is comparatively
weak. Protected areas are often seen only as
exotic vacation spots or remote wilderness, not as
essential elements of sustainable development. In
fact, protected areas contribute to society in many
ways and a broader constituency is both necessary
and justified.

Objecti

[dentify national and
international priorities for
strengthening protected areas

and enhancing their role in
biodiversity conservation

Since professional and financial resources are
limited, priorities must be determined in ways that
reflect both scientific criteria and local, national, and
international needs.

1I

1Y

Conduct national reviews of
protected area systems.

All nations should review their existing and
proposed protected areas to evaluate their status,
needs, and effectiveness. While no individual pro-
tected area can meet all management objectives, a
carefully designed national network of protected
areas can encompass the diversity of local and
national conservation goals. (See Box 26).

A well-designed protected area system review
should provide:

m a comprehensive national statement of the objec-
tives, rationale, definitions, and future directions for
the evolving network of protected areas in a country;
m an assessment of the existing system’s viability
and completeness;

m a procedure for systematically identifying the
additional areas most suitable for meeting national
conservation objectives; and,

m a clear statement of national priorities and a
plan of action for achieving national conservation
objectives.

A system review can help researchers, conser-
vation organizations, and international institutions
idendfy priorities for field work, wage public aware-
ness campaigns, raise funds, and carry out conser-
vation activities. It can help the protected area man-
agement authority win larger budgets, more land,
more personnel, and greater public support. A plan
springing from this review can help integrate the
many approaches being taken to conserve biodiver-
sity.'” It can form the foundation of a strategy for
funding priority actions or helping governments and
others choose among investments in protected areas.
And it can be the vehicle for presenting those choices
to politicians, administrators, non-governmental
organizations, and development assistance agencies.
Finally, a system review provides a means of assess-
ing the contribution of existing protected areas to
biodiversity conservation. (See Box 27.)
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A number of planning procedures have been
proposed, tested, and proven effective.'® (See Box
28.) Indeed, national protected-area system plans
have already been prepared by such countries as
Bangladesh, Botswana, Brazil, Canada, Chile, Costa

Rica, Indonesia, Madagascar, Sierra Leone, and
Peru, and regional system reviews have been pre-
pared by IUCN for Indo-Malaya, Oceania, and
Sub-Saharan Africa.'”

In a protected area system review, some form

BOX 26

Protected Areas Management Categories

Protected areas fall into two main groups. In
strictly protected areas (such as scientific reserves,
national parks, natural monuments, and wildlife sanc-
tuaries), natural landscapes dominate. These are char-
acterized by relative freedom from exotic species, cul-
tivation, and human settlement. In extractive
protected areas (such as national forests, hunting and
fishing zones, and protected rural landscapes) limited
harvesting of natural resources is allowed, generally
under government control.

Protected areas are given a great variety of
names by the nations establishing them, but IUCN has
classified these sites into five categories according to
their management objectives.

Strictly Protected Areas

Strict Nature Reserves. Generally smaller areas
l » where the preservation of important natural val-
ues with minimum human disturbance are emphasized.

National Parks. Generally larger areas with a range
2. of outstanding features and ecosystems that people
may visit for education, recreation, and inspiration as
long as they do not threaten the area's values.

3 Natural Monuments. Similar to National Parks,
+ but usually smaller areas protecting a single spec-
tacular natural feature or historic site.

Extractive Protected Areas
4 Habitat and Wildlife Management Areas. Areas
» managed to protect and utilize wildlife species.

Protected Landscapes. Areas consisting of publicly
5. or privately owned lands that may be subject to
resource extraction—including farms, forests, freshwa-
ter areas, and coasts—and their associated human set-
tlements, where the objective is to maintain the quality
of the overall landscape, harmonious human interac-
tion with it, and the biological diversity it contains.

IUCN Cat. I-li1 IUCN Cat IV-V TOTAL

Number Area (ha) Number Area (ha) Number Area (ha)
Africa 260 88,722,877 381 35,918,296 641 124,641,173
North and Central America 610 170, 344, 290 1,073 91,415,737 1,683 261, 760, 027
South America 289 58, 190, 622 281 56, 182, 497 580 114,373, 119
Asia 410 35, 397, 425 1,762 66,025 886 2,172 101, 423, 311
Europe 289 8, 056, 879 1,635 32,031,758 1,924 40, 088, 638
Soviet Union 175 23, 908, 331 38 465, 995 213 24, 374, 326
Australia and S. Pacific 443 67, 872, 385 494 16,481,489 937 84, 353, 874
Antarctica 12 220, 649 1 36, 700 13 257, 349
Total 2,488 452, 713, 458 5,675 298,558,359 8, 163 751,271, 817

Source: JUCN/CNPPA, 1990; World Conservation Monitoring Centre, UK,
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of “gap analysis” drawing on data on the distribution
of species and communities and the location of pro-
tected areas is usually needed to make sure that cov-
erage of biodiversity is adequate. But such analysis
requires basic inventory data on the distribution of
species and community types that many countries
simply do not have. At a minimum, data on vege-
tation types and plant species distributions can pro-
vide a rough assessment of protected area gaps, espe-
cially if complemented by studies targeting other
species, such as birds. (See Figure 31.)

The benefits of a protected area system
review easily justify the time and expense. Expe-
rience shows that national planning and review
teams drawn from the public management agen-
cies, non-governmental organizations, universities,
and local communities can usually carry out sys-
tem reviews without conducting new research or
taking on new staff. If outside help is needed,
neighboring countries or international organiza-
tions can usually provide it.

Propose immediate and long-term
action to establish and strengthen
protected areas.

Guided by national system plans, governments
should work closely with non-governmental orga-
nizations and local communities to propose new
protected areas or ways to strengthen existing ones.
International support is now becoming available for
biodiversity conservation, but because funding was
scarce for decades few studies of funding needs exist
and few projects are pending. As a result, donor
and international non-governmental organizations
are called upon to suggest funding priorities that
should instead be set through broad-based national
planning exercises. (See Chapter 3.)

Although basic priorities are clear—action
should address threats to protected areas and the
needs of economic development in surrounding com-

= §

BOX 27

Ensuring the Coverage of
Biodiversity in a
National Protected Area System

For a national protected area system to effectively conserve
biodiversity it must include:
® two or more large samples of each of the nation’s ecosystem
types (biogeographic provinces, Holdridge Life Zones, or other eco-
logical classification systems);
m habitats containing viable populations of economically impor-
tant genetic rescurces (wild relatives of industrial crops, vegeta-
bles, fruits, pharmaceutical plants, and traditional medicines, etc.);
m transition zones (ecotones) in all major ecosystem types across
altitudinal, moisture, salinity, and other gradients in the landscape
(mountain slopes, wet to dry ridges and valleys, marsh and estuary
sites, coastal zores, etc.);
m a matrix of protected areas, corridors, and private land that
ensures the survival of indicator and keystone species in the

ecosystem; and,
m sites containing locally endemic species.

munities—more specific priorities should be deter-
mined through systzmatic assessments. Commonly, it
is assumed that the “priority” needs are obvious and
that the only obstacle is funding, so not even a basic
assessment of urgent funding needs—fuel for trans-
portation or boots for park guards—is made.

Undertake an international assessment of
present and future protected area needs.

The IUCN Commission on National Parks
and Protected Areas (CNPPA) and the associated
TUCN Secretariat should be authorized and funded
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BOX 28

Guidelines for Preparing Protected Area System Plans

The unique conditions of each country call for
different approaches to preparing a system plan, but
the following guidelines can help any country.

Objectives and Priorities

® Establish national objectives for the protected area
system through broad-based participation and debate.
m Establish specific objectives for each protected area in
the system, responding to input from all affected insti-
tutions and groups. Spell out the kinds of development
permissible in each category of protected area,

= Identify and establish priorities for better managing
existing protected areas, as well as for creating new
areas. [dentify and establish priorities for research and
resource needs, including personnel, funding, training,
and materials.

Design Elements

m Prepare or adopt a classification system of biogeo-
graphical units covering freshwater, coastal, marine, and
terrestrial ecosystems,

m Map the distribution of biogeographical units, species
of particular concern, human populations, and existing
protected areas.

m Define options for expanding protected area systems
using buffer zones, corridors, private land easements,
resource management policies, or other options outside
the control of area management agencies.

m Determine the most cost-effective means of achiev-
ing the protected area system objectives.

22

Science and Information

®m Establish a monitoring system, based on information
coliected during planning for the whole protected area
network, to measure the network’s effectiveness.

m Develop an explicit plan to manage key species (key-
stone and indicator species or species of particular eco-
nomic or aesthetic value); include population and area
requirements. Use this analysis 1o determine which habi-
tats and species are insufficiently protected.

m Include a strategy for promoting the system plan to
government agencies, the general public, and non-gov-
ernmental organizations,

Links to Surrounding Lands and Other Sectors

m Promote the inclusion of protected areas in
national land-use policy.

m Use the system-wide planning process to involve
all sectors that contribute to or benefit from protected
areas.

m Quantify direct and indirect benefits, and ensure
that local communities are deriving benefits from the
system.

Institutional Issues and International Linkages

m Review legal and institutional systems and identify
the changes needed to achieve national conservation
objectives, including measures to increase local peo-
ple's responsibility for protected area management.
m Identify areas to be recognized under international
programs and agreements.

m Establish mechanisms for periodically reviewing
and modifying the system-wide plan.

Source: McNeely and Thorsell, 1991
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to coordinate the assessment of regional and global
protected area needs.'” The mandate for such a
review could be given by either the proposed Inter-
national Panel on Biodiversity Conservation (IPBC)
(see Action 3), or the secretariat of a ratified Biodi-
versity Convention. Working with the World Con-
servation Monitoring Centre (WCMC), national
ministries (of environment, agriculture, forestry, and
fisheries), scientists, communities, and non-govern-
mental organizations, IUCN should establish a
mechanism to document the status of the world’s
protected areas, provide criteria and guidelines to
governments preparing national assessments, and
help identify priorities for establishing or strength-
ening protected areas.

This work should build on regional assess-
ments and investment analyses prepared for the IV
World Congress on National Parks and Protected
Areas (February 1992), as well as on existing
national system reviews and regional studies under-
taken by other governmental and non-governmental
organizations. The FAO/UNEP Protected Areas
Network in Latin America and the Caribbean has
facilitated work by regional experts to evaluate exist-
ing protected area coverage and to identify gaps in
coverage.'” Similarly, the “Parks in Peril” program
sponsored by Latin American organizations and The
Nature Conservancy has identified 200 sites in Latin
America needing emergency technical and financial
support. Building upon these efforts and the World
Heritage In Danger List, a list of sites requiring sup-
port should be prepared and national, community,
and non-governmental organization efforts of high
priority should be endorsed.'*

Currently, [UCN’s regional teams of govern-
mental and non-governmental scientific and man-
agerial experts advise governments and international
organizations on protected area establishment and
management. But [UCN would need a much larger
budget to mobilize the local and regional expertise,
conduct the field evaluations and consultations, and
prepare the reports and publications needed to
refine site selection and develop detailed regional
lists of priority sites. To expand its reach and ser-

FIGURE 30
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FIGURE 31

Endemic Birds in the Albertine Rift Mountains in Africa
(Shaded Areas Cover the Geographical Distributions of 22 Locally Endemic Birds.)
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vices, IUCN would also need to relate to a far
broader range of groups interested in and affected by
decisions on protected area priorities.

Action 95

Provide incentives for establishing private
protected areas.

Protected areas established by private or non-
governmental organizations already play a major
role in the conservation of biodiversity and could
play a greater role in the future. Community and
private groups are purchasing lands for private
reserves, donating private lands to public protected
area systems, and helping maintain and manage pub-
lic protected areas. (See Actions 47 and 48.)

To help carry out their vital work, changes in
tax law are needed. The tax incentives described in
Chapter 7 would both encourage resource conser-
vation on private lands and encourage strict protec-
tion of such lands. Further tax reductions should
be granted to landowners who commit lands to per-
manent nature reserve status to non-governmental
organizations that provide financial or in-kind sup-
port to public reserves, and to donors to non-gov-
ernmental organizations involved in establishing pri-
vate reserves.

Promote international cooperation on
protected area management.

Protected areas established in different coun-
tries are often physically or biologically linked.
Whether “transboundary” protected areas are con-
tiguous (those along international borders) or non-
contiguous (networks of sites utilized by migratory
species), the need for and obstacles to international
cooperation are similar.

) =14

To maximize the contribution of such pro-
tected areas to biodiversity conservation, govern-
ments of transboundary protected areas should
establish joint commissions to formulate manage-
ment plans that seek to reconcile conflicting man-
agement practices and establish approaches that are
in each country’s interest. Where governments resist
such cooperation on grounds that their sovereignty
might be breached, unofficial planning by protected-
area managers may be the answer.

Transboundary protected areas need not have
identical objectives—each country stands to gain
even where protected areas are managed for some-
what different purposes. But to facilitate coordina-
tion, countries should also try to standardize pro-
tected area definitions. The Amazon Treaty nations,
for example, are now consolidating varying defini-
tions, nomenclatures, and management criteria for
protected areas.

To manage non-contiguous protected areas
maintained for migratory species habitat, multilat-
eral arrangements are often required. Often, inter-
national non-governmental organizations can cat-
alyze cooperation among countries and provide the
information needed to make management decisions.
For example, The International Council for Bird
Preservation (ICBP) and the Western Hemisphere
Shorebird Reserve Network (WHSRN) have helped
identify critical habitats for migratory species, pro-
mote the creation of protected areas, and coordi-
nate protected area management. (See Box 29.)
Similarly, the international program to protect and
restore the green turtle (Chelonia mydas) has led to
the establishment of areas protecting nesting grounds
in several countries.
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Ql)] ective:
Ensure the sustainability of

protected areas and their contribution
to biodiversity conservation

How viable a protected area is over the long
term depends on how well it is ecologically,
socially, and economically integrated into the sur-
rounding region. For protected areas to be sus-
tainable, they must move beyond both the appear-
ance and practice of “fortress parks.” As David
Hales notes, “Because we believed that our walls
would protect our parks, we are now at risk of
finding them to be prisons rather than
fortresses.”"" To change this situation, increased
economic benefits must flow from protected areas
to local communities. At the same time, resource
management on surrounding lands must be
meshed with the needs of the protected area
through buffer zones and habitat corridors.

Action 57

Broaden participation in the design of
protected area management plans and
expand the range of issues addressed by
those plans.

The view of protected areas as “islands in a
sea of development™ reigns among the public and
protected area managers alike. As a result, manage-
ment plans are too often narrowly focused, making
this view self-fulfilling. The only way to make sure
that protected areas mesh with the local communi-
ties is to involve local people in planning and man-
agement. Indeed, all protected area management
plans should be jointly assembled by protected area

e e

management authorities, non-governmental organi-
zations, and community representatives and should
address the following issues:

m the internal management of each site. The man-
agement objectives for a protected area should be
determined through system-wide planning, but sur-
rounding communities and other interested con-
stituencies should have a say in how those objectives
are met. Local residents should help decide, for
instance, whether to use herbicides to control forest
regeneration or whether to establish a recreational
facility in a multiple-use area;

w human use of and influence on the protected area.
Protected areas should not be designed to keep
humans out, but rather to manage human uses of
the areas to meet specific objectives. If surround-
ing communities participate in management plan-
ning, opportunities for new human uses of a pro-
tectzd area that are entirely consistent with the area’s
objectives can often be found. Once a year, more
than 100,000 villagers collect tall grasses for house
construction and thatching from Royal Chitwan
National Park in Nepal. A boon to local people,
the annual harvest reinforces the park’s justification
and in no way diminishes the park’s effectiveness;

m policies influencing development and resource use
in the bioregion. Conflicts berween local residents
and managers of protected areas often stem from
agricultural, forestry, fisheries, land-tenure, trans-
portation, and trade policies and laws that are
beyond the authority of either the park or the sur-
rounding communities;

m the study and use of components of biodiversity.
Management plans should regulate inventorying,
collecting, research, and monitoring on protected
lands. These activities can contribute information
for protected area management, and simultaneously
help mobilize potential benefits from the biodiversity
within the protected area;
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BOX 29

International Cooperation on Shorebird Conservation

The Western Hemisphere
Shorebird Reserve Network
(WHSRN) was established in 1985
in response to declining shorebird
populations and disappearing
wetlands. The network brings
together wildlife agencies, land
owners, private conservation
groups, and others to solve con-
servation challenges. Member-
ship in WHSRN is voluntary; man-
agement decisions and priorities
remain the prerogative of the land
administrator. To be included in
the network, a site must meet cer-
tain biological criteria. Hemi-

spheric Reserves are used by at

least 500,000 shorebirds annually
(or 30 percent of the flyway popu-
lation). International Reserves
host at least 100,000 shorebirds
annually or 15 percent of a flyway
population. Regional Reserves
host 20,000 shorebirds annually
(or 5 percent of a flyway popula-
tion). Endangered Species
Reserves are of critical impor-
tance to the survival of one or
more endangered shorebird
species. As of September 1991, a
total of 17 reserves have been
included in the network, protect-
ing 30 million shorebirds and 4
million acres of land.

Source: WHSRAN, unpublished data, 1991
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m financial needs. Protected areas require stable
long-term financial support. In addition to direct
contributions from the national budget, other
sources might include two-tiered entry fees (lower
for local or national residents), hotel taxes, or tour
taxes;'"

m employment of local residents. To the extent that
surrounding communities get jobs and other eco-
nomic benefits from the protected area, its effec-
tiveness in meeting local needs will be enhanced.

In many countries, not all of these issues are
considered in management planning, and they will
not be until protected area agencies place less empha-
sis on policing and enforcement, and more on exten-
sion, education, and mediation. However, limited
funding forces protected area managers, unable to
afford outreach and education programs, to adopt a
defensive position. Even when change does take
place, it will take time to win the confidence of peo-
ple who have been shut out of past decision-making.

Action 58

Expand the management objectives of
protected areas to include the full scope
of biodiversity conservation.

All protected areas contribute to the conser-
vation of biodiversity, and through proper manage-
ment this contribution can often be enhanced with-
out detracting from other objectives. One of the
most effective techniques for strengthening the bio-
diversity conservation role of a protected area is
through zoning. For example, the Great Barrier
Reef Marine Park, a multiple-use protected area in
Australia, zones the park into four broad categories:
1) preservation zones exclude all human use except
for strictly controlled scientific research; 2) scien-
tific Research zones allow scientfic use; 3) marine
National Park zones allow scientific, educational,
and recreational use; and 4) General Use zones place

almost no restriction on activity, including commer-
cial and recreational fishing, for example. (See Fig-
ure 33.) Within each zone, other restrictions may
be applied to enhance their role in conservation.
For example, within General Use zones, small areas
used by animals for breeding or nesting sites may
be given special protection from time to time. Sim-
ilarly, certain recreational zones allow floating hotels
while others do not.'”

In general, however, managing multiple-use
protected areas with biodiversity conservation as one
objective among several will not succeed unless clear
criteria are established for guiding resource manage-
ment. Without such criteria, unsound policies can
be justified in the name of biodiversity conservation.
Some forestry ministries, for example, have argued
that because forest harvest often increases local
species richness (by fomenting species-rich succes-
sional vegetation), logging “enhances” species diver-
sity. In fact, this local increase in richness is typically
accompanied by the loss of overall species richness
since some species can exist only in the “climax com-
munity” that is lost to logging. (See Box 30.)

Enhance the ecological and social value
of protected areas through land purchase
and zoning outside the protected area
and by providing financial incentives for
conservation on adjacent private lands.

Developed ecosystems are rarely separated
from protected areas by neat hard lines. Zoning
within protected areas may allow human activities in
some areas while maintaining others in a wilderness
state. Similarly, some surrounding land uses con-
tribute more than others to maintaining ecological
attributes of the protected area and the services the
area provides. Given the importance of the man-
agement of surrounding resources to the success of
a protected area, the concept of “buffer zones” or
“transition zones” is an essential complement to pro-
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FIGURE 33

Zoning in the Great Barrier Reef Marine Park, Capricornia Section
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BOX 30

Managing Protected Areas
for Biodiversity Conservation

A protected area (or the management of biological
resources more generally) contributes to biodiversity con-
servation to the extent that it:

m maintains viable populations of all native species and
subspecies, subject only to environmental changes that may
naturally alter abundances or distributions;

m maintains the number and distribution of communities
and habitats, subject to environmental changes that may
alter such distributions;

m maintains the genetic diversity of all species in the pro-
tected area;

m excludes human-caused species introductions;

m enables distributions of species to shift in response to
climatic or other environmental changes;

m fosters the study of the taxonomy, distribution, and ecol-
ogy of species and biogeographic units;

. allows, but regulates, exploration for valuable genetic
resources and other types of biodiversity information; and,
m ensures that any use of biological resources is in keeping
with the above criteria.

tected area design—witness the inclusion of such
zones in many recent plans and proposals for pro-
tecting natural areas and managing tropical forests.

Increasingly, protected area planners also look
outside the protected area proper to develop corri-
dors of natural or semi-natural habitat—pathways
by which plants and animals can migrate or disperse
as seasons or climate change."' Of course, such
corridors can be two-way streets, allowing the
spread of disease, pests, or fire among the last rep-
resentatives of certain communities or species, but
careful management can reduce these risks.

Used strategically, corridors and buffer zones
can fundamentally change the ecological role of pro-

tected areas. Instead of merely maintaining repre-
sentative samples of ecosystems, protected areas
linked by corridors become means of maintaining
functioning natural or near-natural ecosystems over
large regions. In Central America, a proposal has
been made to develop a network of protected areas,
linked by corridors and semi-natural habitats, that
could maintain ecological continuity from Panama
through Mexico. Similarly, a grassroots non-gov-
ernmental organization, Preserve Appalachian
Wilderness, is pressing for the establishment of
linked and expanded protected areas running the
length of the eastern United States and Canada to
keep ecosystems healthy and allow species to
migrate as climate changes.

Despite their promise, corridors and buffer
zones have faced serious problems in practice.
Attempts to establish buffer zones outside of pro-
tected areas often fail because the protected area
managers do not have legal authority over the lands
involved."* And few attempts have been made to
establish buffer zones inside protected areas since
managers believe that the loss of natural habitat that
would ensue outweighs any benefits that might be
gained through better integrating the protected area
with surrounding communities. In the case of cor-
ridors, the cost of buying land can be high and the
difficulties of managing long narrow habitats—with
their extensive borders—insurmountable.

Buffer zones or corridors are most likely to
work where population density is low, the benefits of
the protected area to surrounding areas is clear, and
restrictions imposed on resource use are ourweighed
by the local benefits of such limits. (See Box 31.)
More generally, these conservation methods are
more likely to succeed in countries with relatively
small populations and high living standards. The
best way to establish a buffer zone or corridor is for
the government to purchase the land involved or its
development rights, zoning the land surrounding
the protected areas to ensure its semi-natural state,
or by providing financial incentives for conservation
on private lands.

.
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Action 60

Enhance the ecological and social value
of protected areas by increasing the
benefits to people in and around them.

Establishing a protected area facilitates such

resource uses as tourism and endangered species
conservation but prohibits others, such as agricul-
ture. It is thus crucial for the long-term success of a
protected area that it is perceived as an asset rather
than a liability.

Three general strategies can be adopted by gov-
ernments and non-governmental organizations to

BOX 31

Making Buffer Zones Work

A buffer zone in name and practice is slowly
being developed around Saguaro National Monument,
near Tucson, Arizona, in the United States. With pop-
ulation growth in the region averaging 2 percent per
year, development pressure on the land adjacent to
the monument has been increasing rapidly. Protected
area staff are working closely with the surrounding
communities in regional planning initiatives to ensure
that development does not undermine the protected
area's objectives. They are following two approaches:

Project-specific agreements. One approach 1o
ameliorating the ecological impacts of changing land
use is exemplified by a recent agreement reached
involving a proposed development of 4,400 acres adja-
cent to the protected area with four resort complexes,
10,000 housing units, and related commercial units.
The developer recognized that the nationally signifi-
cant natural and scenic resources in the adjacent pro-
tected area would contribute to profitability and was
thus willing to institute environmental safeguards. The
agreement reached calls for:
®m setting aside half of the project site (which includes
key wildlife corridors) as protected open space;

m restoring stream habitat that had been degraded
through decades of farming and grazing;

m establishing an independent non-profit institution—
the Rincon Institute—to manage the open space for edu-
cational, scientific, conservation, and recreation value;
provide environmental education to area residents; and
make sure that the developed portion of the land is man-
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aged sustainably. The Rincon Institute was given
$240,000 of start-up funding by the developers, and deed
restrictions requiring payment of fees and hotel taxes
will provide continuing funding.

Zoning. The city of Tucson has adopted new
zoning ordinances creating an "Environmental
Resource Zone" arcund local and federal protected
areas, and the county government is creating a "Buffer
Overlay Zone." In each case, the zoning ensures the
maintenance of migratory corridors, restricts the den-
sity of development near protected areas, promotes
restoration of degraded habitat, and promotes the use
of native species in landscaping and re-vegetation. The
Buffer Overlay Zone applies to parcels of land of 8o
acres or more located within one mile of any public
reserve. The Board of Supervisors is using a map of
Critical and Sensitive Biological Communities to site
developments, and it has set standards for fencing,
building color, and lighting to ensure that development
blends with the natural environment. The Board also
developed an "approved plant list"—consisting only of
native plants—for landscaping areas removed from
buildings, and a list of plants prohibited even in pri-
vate yards. Most important, buffer overlay zoning
requires that so percent of any future development
must be maintained as natural open space.

Source: Propstand Carothers, 1991; Bill Paleck, Pers. Comm., July 1891,
Ordinance 1988-116. Fime County Board of Supervisors, Arizona; Ordi-
nance No. 7450. City Council of the City of Tucson, Arizona, July 3, 1990.
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enhance the local value of protected areas, particu-
larly in developing countries: compensation, local
social and economic development, and promotion
of sustainable resource extraction. The first two of
these strategies have become standard elements of
the many “integrated conservation and development
projects” now supported by bilateral donors or inter-
national non-governmental organizations,'**

As discussed in Chapter 6, compensation for
loss of access to resources or work can be money,
substitute resources, or jobs in new fields. The key
is letting those affected help determine what consti-
tutes “just” compensation and getting governments
to make good on their promises. (In Kenya, the
government drilled watering holes for the Maasai
pastoralists as partial compensation for restricting
their access to Amboseli Park, but after the park was
established, the funding for maintaining the water
sources was cut.)

Encouraging local social and economic devel-
opment, the second strategy, is in keeping with the
bioregional approach to conservation advocated
here. (See Chapter 7.) Integrated conservation and
development projects are only now beginning to be
implemented, so it is too early to say authoritatively
which designs work best. But though the projects
now under way have stumbled on some fronts,
many also contain successful components worth
emulating,'"” These include:

m improving natural resource management outside
the protected area;

m improving product marketing;

= providing employment related to the protected
area;

m increasing local benefits from nature tourism;
and,

m providing community social services (schools,
health clinics etc.).

Finally, governments and non-governmental
organizations should seek opportunities to estab-
lish protected areas in which resource harvesting
compatible with biodiversity conservation objec-
tives is permitted (IUCN’s Protected Landscapes
Category)—as it is in Brazil’s extractive reserves.
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(See Chapter 6.) Harvesting impinges far less on
biodiversity conservation in the region than would
many alternative land uses. Considering how
undervalued non-timber forest products are in
many regions, significant opportunities may exist in
other countries for similar types of reserves.

Action 61

Restore degraded lands within protected
areas and in adjacent lands and corridors.

Where habitats have been fragmented or dis-
turbed, ecological restoration techniques should be
used to re-establish natural ecosystems. Beyond pro-
tected area boundaries, adjacent sites should also be
restored wherever possible to increase the habitat
available for species and to help maintain the pro-
tected area’s integrity. Re-vegetating watersheds, re-
establishing woodlots, and improving hunting and
fishing outside of protected areas can all contribute
to the sustainability of the protected area itself.

——————— e



IX

Conserving Species, Populations,
and Genetic Diversity

If Charles Darwin were alive today, his work would most likely focus not

on the origins but, rather, on the obituaries of species.

Mostara K. Torsa, UNITED NATIONS ENVIRONMENT PROGRAMME

y almost any reckoning, the most effective and

efficient mechanism for conserving biodiver-

sity is to prevent the destruction or degrada-
tion of habitat. For conserving the diversity of landscapes
and ecosystems, there is no alternative. But to conserve
individual species, populations, and genes, habitat protec-
tion will have to be complemented by a wide array of oth-
er techniques. The options range from species-manage-
ment programs in the wild to off-site protection in botanic
gardens, zoos, genebanks, and aquaria. An integrated
approach to conservation—one that utlizes this entire range
of techniques—is a cornerstone of biodiversity conserva-
tion. (See Figure 34.)

A particular species or population may become a con-
servation target for various reasons. Many species face
unique threats from over-exploitation, pollution, or intro-
duced predators or compettors. So-called keystone species
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with particularly important roles in ecosystems may also
need to be singled out for conservation. So may wild rela-
tives of domesticated crops or livestock and the wild and
semi-domesticated species used in local economies. As for
such “flagship”™ species as the giant panda, great whales,
redwoods, and barrel cact, action on their behalf pays dou-
ble dividends: the habitat of these well-loved species is also
home to a wide diversity of less charismatic species for
which it is difficult to garner public support. Finally, target-
ed conservation efforts are also needed to maintain crop,
tree, livestock, and microbial genetic diversity.

Although targeted conservation programs are vital in
efforts to save key species or genes, they may be even more
important in making biodiversity “pay”. The conservation
of wild relatives of domesticated crops and the off-site con-
servation of crop varieties or cultures of micro-organisms
provides breeders and genetic engineers with a ready source
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of genetic material. Plants and animals conserved in

botanic gardens and zoos can be used to restore
degraded lands, reintroduce species into the wild,
and restock depleted populations. Finally, zoos,
botanic gardens, aquaria, and other such facilities
can give the public a window on the natural envi-

Action 62

Integrate the conservation of species,
populations, and genetic resources into
regional management and protected area

ronment and expand opportunities for basic and reviews.

applied research.

Qb] ective:
Strengthen capacity to conserve

species, populations, and genetic
diversity in natural habitats

Because a wide range of actions may be need-
ed ro conserve species, populations, and genetic
diversity in the wild, conservation requires careful
planning and close integration with regional con-
servation and development plans. Often, saving a
species means taking action in many different ecosys-
tems and intervening in various land uses.

Priorities for conserving species, population,
and genetic diversity must be established and strate-
gies adopted to ensure that habitat protection efforts
and resource management regimes support those

The protection of habitats and the careful
management of resource-use can save a large frac-
tion of the world’s diversity of species and popula-
tions from extinction. But habitat and ecosystem
conservation provide no guarantee that any partic-
ular species will be conserved. It is possible to con-
serve an ecosystem and still lose individual species or
to save the species and lose genetically distinct pop-
ulations. If saving particular species or populations
is critical, it may be necessary to establish special
conservation areas (such as genetic reserves, gene
sanctuaries, and wildlife reserves) or to create opti-
mal habitats for the species within protected areas or
other components of the landscape. Species-focused
conservation plans may rely heavily on protected
areas (as in the case of elephants) or minimally (as in
the case of whales).
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priorities. The TUCN Species Survival Commission
(SSC) has completed conservation action plans for
16 groups of species—among them, primates,
antelopes, and rodents—and plans are now afoot
for 15 others. In cooperaton with Botanic Gardens
Conservation International, SSC is also planning sur-
vival strategies for plant species.

The development of species-focused plans
provides governments with guidance on key con-
servation needs. Implementing the highest priority
projects in the species action plans prepared to date
would cost roughly $200 mullion. For Africa, such
species-specific plans have been synthesized with
assessments of protected area needs in the study, Bio-
diversity Conservation in Sub-Saharan Africa and its
Islands."® Similar regional biodiversity assessments
should be prepared for other parts of the world.

Conservation needs related to specific species
or genetic resources are often overlooked when pro-
tected area systems are designed. Experts on the
distribution of wild relatives of domesticated species,
for example, should routinely be included in pro-
tected area system reviews.

Conservation of specific species or genetic
resources may not necessarily require a hands-off



approach; indeed, disturbance is desirable in some
cases. The management plan for the Sierra de Man-
antldn Biosphere Reserve in Mexico, established in
part to protect Zea diploperennis, an important rel-
ative of maize containing valuable germplasm for
disease resistance, incorporates some traditional agri-
cultural systems since this species occurs only in or
near culavated fields."” Similarly, since the wild cat-
tle of Southeast Asia (such as the Gaur, Banteng, and
Kouprey) thrive in the early successional habitar cre-
ated by shifting cultivation, conserving the species
may require continuing these practices.

To date, most habitat protection efforts aimed
at saving particular species have been geared to such
economically or culturally important animals as
waterfowl or large mammals. But efforts to con-
serve such species as wild crop relatives, fruit trees,
and orchids in their natural habitat should be great-
ly expanded. Unfortunately, serious institutional
problems stand in the way. Too often, the people
experienced in habitat conservation and manage-
ment work on conservation and protected areas pro-
jects, while experts in sampling and handling genet-
ic resources work in agriculture and forestry.
Furthermore, in most developing countries, species
recovery programs are limited to species listed as
endangered by the U.S. Fish and Wildlife Service—
a small selection of those actually threatened.

To begin widening the conservation net,
nations should use national and international assess-
ments to identify threatened species, monitor their
populations, and launch recovery programs for
them. Most developed countries have prepared lists
of their threatened plants and animals, often in the
form of “Red Data Books.” But few of these coun-
tries have the basic field information on individual
species needed to create such rosters. Still, where all
threatened species cannot be listed, it is usually pos-
sible to list by group birds, mammals, amphibians
and reptiles, fish, and medicinal plants.
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FIGURE 34

Integrated Approaches to Biodiversity
Conservation
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Action 63

Use flagship species to increase
support for conservation.

Some species that cross many political bound-
aries (such as migratory birds) or figure prominently
in cultural lore (such as large cats and birds) have the
potential to stimulate comprehensive conservation
programs that protect many other species and larger
ecosystems. To capitalize on this public support, a
Global Heritage Species Program should be devel-
oped at national and international levels. Interna-
tionally, the Species Survival Commission of JIUCN
should designate certain species as globally impor-
tant to the world’s heritage. National environment
ministries and non-governmental organizations
should collaboratively develop lists of species of sig-
nificance for the national heritage as well. Informa-
tion on the status and conservation needs of species
on these lists should be made available to primary
and secondary schools, museums, zoos, botanic gar-
dens, and other institutions that could publicize it.
Individual zoos or botanic gardens could focus
fundraising campaigns on such species, using the pro-
ceeds to support conservation activities by the insti-
tution or donating them to other organizations.

Action 64

Improve and expand legal mechanisms
to protect species.

An appropriate legal framework can make the
difference between success and failure in species con-
servation. Species designated as endangered by a
competent authority (such as a ministry of environ-
ment) and species for which the country has a par-
ticular responsibility (such as those protected under
international conventions) should be protected by
law. Endangered species legislation should cover
plants, animals, and fungi and should prohibit the
taking, possession, and trade of listed species. Crit-

ical habitats of endangered or vitally important
species should also be protected. Recovery pro-
grams for species or habitats listed as endangered
should be mandated by national legislation.

One of the benefits of the anticipatory,
“upstream” approach to biodiversity conservation
presented in this Strategy is the opportunity to avoid
letting species reach the brink of extinction before
acting. This can eliminate many conflicts between
specific development projects and a species’ survival,
conflicts that often seem irreconcilable because the
issues are only taken up when few options are left,
Nevertheless, strong laws to protect endangered
species and their habitars are a necessary component
of biodiversity conservation.

Internationally, the most important legal agree-
ment which has focused on single-species conserva-
tion needs is The Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES).
(See Box 15.) CITES has already helped control trade
in endangered species, but stricter enforcement, new
partes, and more information on how trade affects
threatened species are needed. CITES should also
begin to monitor significant trade in species not yet
declared endangered. The extra funds required should
be provided to the international and national institu-
tions that monitor species trade to ensure enforcement
of CITES provisions—among them, the Wildlife Trade
Monitoring Unit at the World Conservation Moni-
toring Centre, TRAFFIC offices in many countries,
and the IUCN/SSC Trade Specialist Group.

Since many important populations of global-
ly threatened species—especially birds, fish, and
reptiles—are held privately in captivity, private col-
lections should be required to take full part in the
regional and international agreements governing
captive populations in zoos and botanic gardens.
Countries should adopt laws that prevent private
parties from acquiring internationally threatened
species unless it can be demonstrated that their
specimens are “surplus”—that is, not needed for
off-site conservation, captive breeding programs,
and reintroductions to the wild—or have been
obtained through certified sources.
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Ql)] ective:
Strengthen the capacity of
off-site conservation facilities
to conserve biodiversity,
educate the public, and

contribute to sustainable
development

Off-site biodiversity conservation centers—
arboreta, aquaria, botanic gardens, seedbanks, cap-
tive breeding units, clonal collections, culture col-
lections, field genebanks, forest nurseries,
propagation units, tissue and cell cultures, and zoo-
logical gardens—are important components of a
comprehensive, integrated conservation program.
In various combinations, they can conserve stocks
of both wild and domesticated animals, plants, fun-
gi, and microorganisms.

Although most older arboreta, botanic gar-
dens, and zoos were not established specifically with
conservation in mind, the objectives of many have
changed. Since the 1970s, ex situ facilities have
emerged as an important element of biodiversity-
conservation networks, Zoos, botanic gardens, and
arboreta now maintain populations of a wide range
of rare and endangered wild species and can supply
them to reintroduction or restocking programs. For
instance, botanists from the Rio de Janeiro Botanic
Garden are collecting, cultivating, studying, and con-
serving plants from the relict Atlantic coastal forests
of Brazil, while zoo curators are rearing golden-lion
tamarin monkeys in captivity in Brazil and the Unit-
ed States for re-introduction into the same forest to
help the natural population increase faster.

Many off-site facilities—notably botanic gar-
dens, zoological gardens, and aquaria—also height-
en public awareness of biodiversity and provide
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material for basic and applied scientific research in
such areas as plant propagation, genetics, and sys-
tematics. At such institutions as the Cambridge
Botanic Garden and the Jardin Botdnico “Viera y
Clavijo” in the Canary Islands, for instance, studies
of the propagation of endangered species are con-
tributing to efforts to restore wild populations with-
out using materials from the endangered popula-
tions themselves.”

In step with their changing role in conserva-
tion, the institutional structure of zoos, botanic gar-
dens, and aquaria is changing as well. The tradi-
tional physical separation of plants, animals, and fish
is breaking down as environmental educarors
increasingly try to show people how species interact
and function in natural systems. Some zoos are thus
becoming “biological parks” or “Biodiversity Con-
servation Centers” that maintain plant and animal
species from both marine and terrestrial habitats.
(See Figure 35.)

One final transformation that may soon occur
in off-site conservation will reflect growing recog-
nition of the importance of property rights over
resources held off-site. In the 1990s, the extension
of property-rights regimes to cover what has tradi-
tonally been considered “raw” genetic material may
affect the management and legal responsibilities of
off-site conservation centers. For example, to ensure
an equitable sharing of any profits that may later
arise from the use of the material, representatives of
botanic gardens or zoos may in the future need to
negotiate agreements with both the countries where
they are collecting and with private firms wishing
to utilize their collections. Collecting permits may
need to include statements that any future develop-
ment of products is subject to royalty arrangements.
(See Chapters 4 and 6.)

Some conservationists fear that giving greater
emphasis to off-site conservation could cause govern-
ments to see It as a substitute rather than a comple-
ment to conservation in the wild. But many species
and populations will slip through the cracks and be
lost if off-site facilities are not strengthened, and the
opportunities that off-site conservation provides for
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FIGURE 35
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increasing awareness of and discovering new uses for
biodiversity help provide the incentive needed to save
biodiversity in the wild. Both on-site and off-site con-
servation actions are needed, and the two must be
coordinated as parts of unified programs.

Action h’_-)

Strengthen crop and livestock genetic
resource conservation, and implement
the Global Initiative for the Security
and Sustainable Use of Plant Genetic
Resources.

For millennia, farmers have selected and bred
crop and livestock varieties for their own use. But
during the past century, both public and private oft-
site collections that maintain plant germplasm for
use by breeders were established. In the past three
decades, international germplasm-conservation cen-

ters have been strengthened—work coordinated
largely by the International Board for Plant Genetic
Resources (IBPGR) and carried out mostly by
genebanks in International Agricultural Research
Centers. At the national level, genebanks have been
established to complement this international net-
work. Grassroots seed and livestock conservation
networks also play an important role. (See Chap-
ter 6.) Worldwide, more than 40 base seed collec-
tions, over 20 field genebanks, and several hundred
other germplasm collections have been established,
mostly within national programs.

Has this network performed well? Yes and
no. The potentially catastrophic loss of genetic
diversity caused by the spread of Green Revolution
varieties in the 1960s and 1970s was averted
through the quick international response to the
problem. But the recent Keystone International Dia-
logue Series on Plant Genetic Resources identified
six areas requiring improvement or expansion.'”!
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s ex situ conservation, including collection, storage
and regeneration, documentation and information
systems, germplasm evaluation and enhancement,
and exchange;

® on-farm community conservation and utilization;
®m 7 Sifty conservarion;

m monitoring and early warning of genetic erosion
in specific locations;

m development of techniques for sustainable
advances in agricultural producrivity; and,

m research training and public education.

Besides identifying these areas needing sup-
port, the Keystone group called for a Global Initia-
tive for the Security and Sustainable Use of Plant
Genetic Resources to address them. Enhanced off-
site conservation figures prominently in the group’s
idea of what is required to conserve plant genetic
resources. Of the roughly $300 million that the
group calculates will be needed annually to sustain
agricultural genetic resource conservation, 43 per-
cent would be devoted to national seedbank pro-
grams, 6 percent to field genebanks and in-vitro col-
lections, 6 percent to on-farm conservation, 10
percent to supporting activities through the interna-
tional community, 17 percent for research, 4 per-
cent for training, 8 percent for public awareness,
and 6 percent for building new facilities. (Costs of
in situ conservation were not included in the Key-
stone estimate of financial needs.)

The Keystone group did not address needs
for conserving germplasm of wild or semi-domes-
ricated species, inclhuding thousands of species used
by local communities for food and medicines. Nor
did it address livestock genetic resources, which
are even less well covered than crop genetic
resources. (See Box 32.) As meat and milk have
come to play larger dietary roles in much of the
world during this century, new livestock breeds
have been introduced to meet burgeoning
demands. The result has been a rapid loss of
indigenous breeds of domestic animals that are
environmentally well adapted and often ensconced
in regional culture. Cooperation is needed to
establish regionally-based programs for conserving

FIGURE 36

Wild Cassava (left) is the Source of Resis-
tance to Two of the Most Serious Cassava
Diseases in Africa. Transfer of Genes to
Cultivated Cassava (right) Increased

Yields by a Factor of 18.

Source: Prescott-Allen and Prescoll-Alfen 1983

domesticates through captive breeding, through
the storage of ova, semen and embryos, through
collaboration with institutes that captively-breed
wild relatives, and with regional breeding pro-
grams. Emphasis should focus on endangered or
obsolete breeds or on breeds uniquely adapted to
specific ecological conditions and uses.
Surprisingly, little information is available on
livestock breeds, even though there are far fewer of
them than crop varieties. Accordingly, one priority
is to characterize and evaluate the conservation sta-
tus of domestic species and their wild relatives. In
some regions, such non-governmental organizations
as the American Minor Breeds Conservancy are
already doing this work, but most are seriously
underfunded, and public germplasm-conservation
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organizations often fail to integrate them into the
conservation network.

The costs of both genebanks and living col-
lections for domesticated animals range much
higher than those for conserving plants. For exam-
ple, if eight regional centers were established to
conserve ten domesticated species, with approxi-
mately 1,000 breeds per species, each center would
need some $200,000 annually for operating costs,
salaries, and maintenance. In comparison, recur-
ring costs for maintaining a single accession (which
could be one variety) of a crop in a seedbank run
about $50 per sample—Tless than S percent of the
cost for animals. Money aside, considerable strate-
gic research is still needed on gene-bank storage
techniques. So far, priorities and proposals have
been developed, but there is no truly global sys-
tem. Time is of the essence, particularly given the
many years needed to produce mature animals
from cryo-preserved genetic materials.

Backed by a strengthened crop and livestock
germplasm-conservation system, public research
institutions should increase their capacity to assess
patterns of genetic diversity. Rapid screening tech-
niques now make it easier to collect target samples,

BOX 32

Targets for Genebank Coverage

Current Target number

number in 5 years'
Crop genepools 2 million 3,0 million
Forest species few thousands 1.5 million
Domesticated animals few thousands 0.5 million?
Medicinal plants +0 0.5 million
Ecosystem rehabilitation 10 0.5 million
Locally important plants few hundred 1.0 million
Microorganisms 500,000 1.0 million

1.Assumes the elimination of excessive duplication in existing collections.
Targets are rough estimates; specific targets shouid be linked lo national
inventory and collecting activities.

”_

to establish the limits of variation in the collections,
and to monitor genetic diversity in the field. With
these new techniques, costly and often hit-or-miss
fieldwork can be kept to a minimum and the exten-
sive duplication of limited ranges of diversity in
germplasm banks avoided.

Given the long-term responsibility of
genebanks, stable sources of funding are essential.
Endowments or trust funds should be established
for significant germplasm collections, particularly
those held in developing countries. Donors should
also allocate funds from development assistance pro-
jects to national programs to collect and conserve
plant germplasm that would otherwise be destroyed
by the projects they fund.

Action 606

Develop the world’s collections of
cultures of microorganisms as an ex situ
network.

Culture collections of microorganisms,
including algae, bacteria, fungi, protozoa, and
viruses, are becoming increasingly important tools
for conservation and the development of sustain-
able agriculture, as well as increasingly important
sources of material in biotechnology development.
To fulfill these roles, collections must be expanded
in scope and number, and information on the
strains held must be documented and disseminated.

The world’s collections of microorganisms
currently preserve in a living state only about 20
percent of known species and less than 5 percent
of the estimated undocumented total. Since many
microorganisms are difficult to find and isolate,
maintaining such strains in culture collectons is the
only practical way to ensure access to them for
screening for beneficial properties and to check
identifications.

The 19-country network of 23 Microbiolog-
ical Resources Centers (MIRCENS) that was devel-
oped through UNESCO preserves, identifies, and
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distributes microbial germplasm. With its emphasis
on the needs of developing countries, this network’s
role in both microbial conservation and in building
capacity in biotechnology should be expanded. For
this reason, the MIRCENs' work on conservation
and technology transfer deserves increased support
as biotechnology advances. (See Figure 37.)

More than 320 culture collections are regis-
tered with the World Federation of Culrure Collec-
tions’ World Data Center, and many more informal
research collections are linked through the Microbial
Strain Data Network. Along with such regional ini-
tiatives as the “Microbial Information Network
Europe” sponsored by the European Community,
these organizations form an effective network that is
nevertheless vulnerable to national policy changes
and competition for scarce resources. If commit-
ments to long-term support do not come soon, past
investments in microbial conservation and expertise

will be lost. By the same token, the databases and
information networks now operating need increased
funding to cover recurrent costs and to allow entry
of existing data and expansion as the knowledge
base grows. Finally, more funding is needed for
research on methods for detecting, isolating, and
preserving microbial diversity in culture collections.

Action 67
Fill major gaps in the protection of plant
genetic resources.

Over the past 25 years, major advances have
been made in the conservation of genepools of glob-
ally important crops. But, comparatively, forest
trees, medicinal plants, ornamentals, and so-called
“minor” crops of local or regional importance have

FIGURE 37
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been neglected. International and national action
has concentrated on major crops and forages, trees
used in plantation forestry and agroforestry, and
major breeds of animals, Currently, only a few tree
genepools are targeted for ex situ conservation—
among them, economically important temperate
species, tropical pines, Eucalyptus, and nitrogen-fix-
ing trees of use in fuelwood production, reforesta-
tion, and agroforestry. This focus must now be
broadened to include wider genepools of local and
global value. With only 250,000 species of plants in
the world, it is well within the realm of global eco-
nomic and technical capacity to conserve all of these
species, but key groups particularly deserving
increased attention include:

Tree species. Tree-seed genebanks and spe-
cially-designed living collections can complement in
situ conservation and provide sources of genetic
resources for breeding. New biotechnologies have
opened up new possibilities for screening, for accel-
erating targeted collecting, and for putting diversity
to use faster. For instance, rapid screening for stor-
age characteristics makes it possible to conserve
threatened tree genepools that might otherwise be
passed over because their seeds are too “recalcitrant”
to withstand storage. Additionally, ex situ materi-
als can be used in ecosystem rehabilitation projects
to avoid over-reliance on exotic materials, to estab-
lish plantation and social forestry projects, and to
strengthen agroforestry programs.

Priority needs for conserving tree species’
genetic diversity include:

m new national and regional tree nurseries and
germplasm banks, in most cases affiliated with crop
genebanks, especially at the national level;

m accelerated provenance trials and the develop-
ment of scientific guidelines that governments can
use to create or fortify networks of conservation
genebanks for tree species;

m screening programs to identify easily stored
species;

m revision of ex situ collecting and conservation
priorities to include species important for ecosys-

tem rehabilitation and species of value as non-
timber forest products;

m the use of biochemical and molecular techniques
to enhance knowledge of diversity of tree species
genepools; and,

® continued funding for international coordination.

Medicinal plants. Numerous medicinal plant
species are facing serious threats of extinction or loss
of genetic variation in the wild. As these plants die
out, local communities lose cornerstones of tradi-
tional medicine and humankind more generally los-
es the stuff of which new pharmaceuticals are made.
Many medicinal plants are kept in botanic gardens
and associated nurseries, but nations need to accord
the conservation of these plants higher priority and
to carefully consider both how to structure proper-
ty rights over these resources and how to compen-
sate the individuals or communities who discovered
their medicinal value.

For conserving and developing medicinal
plants, botanic gardens are a natural institutional
base. The cultivation of medicinal plants not only
ensures continuity of supply but also provides a
source of income. To relieve pressure on wild
sources by helping ro establish sources of cultivat-
ed medicinal plants, botanic gardens in China,
India, Sri Lanka, Indonesia, and elsewhere are
studying cultivation requirements and providing
seed sources.'”

Crops of local and regional importance. Sev-
eral thousand species of fruits, nuts, vegetables,
root and tuber crops, oil and fiber plants, herbs
and spices, and beverage and forage plants are
grown throughout the world as exclusively local
crops. Few of these so-called minor crops have fig-
ured in any focused breeding program, though
some have been bred on farms. Many are main-
stays of the local market economy (even though
they do not show up in trade statistics) and cul-
ture. Unfortunately, changes in land-use and the
introduction of exotic germplasm threatens the
survival of many of these undervalued species. The
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status of these crops needs to be assessed, surveys
undertaken, and crops at risk of loss should either
be collected or incorporated into new i situ con-
servation programs. Moreover, agricultural
research institutions should devote more resources
to improving the agricultural production of these
regionally important crops instead of attempting
to introduce more widespread crops as substitutes.

Ornamental species. Tens of thousands of
species—among them orchids, bromeliads, bulbs,
cacti, and succulents—are cultivated in parks, gar-
dens, and homes. A flourishing horticultural indus-
try and nursery trade exists in many countries, but
these plants—many endangered in the wild—are
generally ignored in germplasm conservation pro-
grams. Conservation organizations, collaborating
closely with botanic gardens, should identify prior-
ities for the conservation of ornamental species
threatened in the wild and work with local ex situ
facilities to ensure their conservation.

Develop the world’s botanic gardens
as a major off-site network for conserving
wild plant resources.

Together, the world’s 1500 botanic gardens,
arboreta, and national plant collections maintain
the largest array of plant diversity outside of nature,
and they have major, if often overlooked, potential
as resource centers for conservation, education, and
development. If the infrastructure and technical
facilities of most of these institutions can be
strengthened, they could conserve ex situ stocks of
most of the world’s endangered plant species.
Already, individuals of an estimated 12,000 to
15,000 threatened species are being cultivated in
botanic gardens and arboreta.

The cost of maintaining an adequate collec-
tion of a species depends on whether the species is a
tree, shrub, or herb and whether it is maintained as

143

a desiccated or refrigerated seed sample in a seed
bank or a field genebank, as a clonal collection, or in
tissue or cell culture. Also, capital, maintenance,
and labor costs differ from country to country. Asa
rule of thumb, $1,000 to $2,000 is needed annual-
ly to keep an adecuate sample of a species. Accord-
ingly, maintenancs for 20,000 plant species would
cost between $20 million and $40 million per year.

A strategy for improving the conservation role
of botanic gardens was developed by the Botanic
Gardens Conservation Secretariat (BGCS) in 1989.
The BGCS, established by IUCN in 1987 and
recently renamec Botanic Gardens Conservation
International (BGCI), links nearly 400 botanic gar-
dens commuitted to conservation.'”

Among the priorities identified in the Botanic
Gardens Conservation Strategy is expanding the
number of botanic gardens in tropical countries.
Botanic gardens are distributed unevenly in the
world, reflecting history and politics, not the distri-
bution of plant diversity. (See Figure 38.) Europe
has 540 botanic gardens and the United States and
Canada have 290, and together these regions con-
tain 28,000 native plant species. In sharp contrast,
Latin America boasts just under 100 gardens while
the region contains some 90,000 species.

An encouraging development in the last
decade has been the creation of new botanic gar-
dens and arboreta in tropical countries. These
include the Jardin Botédnico de Brasilia, specializing
in the flora of the cerradao (transitional forests and
open savannas), and the Conservataire et Jardin
Botanique du Mascarin, Réunion, which maintains
collections of mary endangered species from Indian
Ocean islands. Such gardens are ideally suited for
local conservation in areas of high diversity. But the
continued development of many will depend on
substantial external support. This could come in
part from botanic gardens in temperate countries,
though they themselves face serious financial con-
straints. At the same time, northern counterpart
gardens could “twin” themselves, providing techni-
cal assistance or supporting staff exchanges.
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Also necessary to strengthen botanic gardens
are new systems to provide local and global infor-
mation on ex situ holdings of wild species in botan-
ic gardens, arboreta, and crop genebanks. Most
germplasm surveys exclude the holdings of botanic
gardens. So do agricultural genetic-resource
databases, though these at least contain data on
some wild species. To fill this gap, a comprehensive
database is needed that covers holdings of all wild
species (especially those of economic importance) in
seed banks, botanic gardens, or other institutions.
Derails of 60,000 accessions of threatened plants,
representing 8,000 species in over 300 botanic gar-
dens, are already held in BGCI databases. Linked
with other databases on threatened and endangered
plant species held by the World Conservanon Mon-
itoring Centre, these can form the core of an
expanded information network.

Finally, national and regional botanic garden
networks should be developed to coordinate and
stimulate conservation activities. National networks

FIGURE 38
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have already been created in Australia, China, Mex-
ico, and many other countries. For example, the
Center for Plant Conservation in the United States is
an interactive network of about 25 botanic gardens
thar together possess a national collection of nearly
500 species (with genetically viable populations) of
threatened and endangered plants on a cooperative,
but centrally managed, basis. Regional networks or
associations—such as the Latin American-Caribbean
and the Ibero-Macronesian Associations of botanic
gardens—may work better for clusters of countries
with only a few botanic gardens each, though polit-
ical constraints might impede some operations.

Action 69

Strengthen the conservation role of
zoological parks.

Pére David’s deer, European and American
bison, the Przewalski horse, the Arabian oryx, and
the nene goose, along with many other species,
would be extinct today excepr for efforts by zoos
and animal reserves. Such successes will multiply
thanks to the cooperative management programs
developed in the last decade by associations of zoos.
The advantages of cooperation are clear. A single
zoo may house too few animals of a species to
ensure the species’ long-term survival, but coopera-
tive breeding programs involving many zoos increase
the odds. Some 228 North American institutions
are participating in cooperative breeding programs
for 57 species, and collaborative efforts are planned
for an additional 143 species programs by the year
2000. Similar programs are developing in the Unit-
ed Kingdom, Australia, New Zealand, and Japan.'*

A conservation strategy should be developed
to help set priorities and strengthen collaboration
among zoos. The starting point would be identifying
collective institutional strengths and weaknesses and
evaluating national and international opportunities
for further contributions to conservation.
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Such a strategy is likely to identify the need
for a central information source or international
conservation secretariat for zoological parks. Work-
ing with regional associations, this international sec-
retariat could help strengthen zoo management, rep-
resent the interests and expertise of zoos in
international forums, and help implement a global
conservation strategy for zoos. The secretariat
would build on already-existing networks:

m the International Species Information System
(ISIS)—a computer-based information system for
wild animal species in captivity;

m the [UCN/SSC Captive Breeding Specialist Group
(CBSG)—a worldwide network of zoo staff who
collect, analyze, and disseminate information about
captive breeding; and,

m the International Zoo Yearbook—An interna-
tional forum for the exchange of information
among zoos.

Some of these networks have already devel-
oped action plans and strategies. The CBSG’s cap-
tive action planning program, for instance, aims to
reduce the number of common species in captivity
and to use that space for species requiring ex situ
conservation.

As it is with botanic gardens, information man-
agement 1s key to strengthening zoos’ role in con-
servation. Some 378 institutions in 36 countries
comprise the ISIS network, and the database encom-
passes information on over 100,000 vertebrates. But
to maximize its effectiveness, ISIS needs to add more
z00s to its international network and to supplement
its data sets with those of use to managers (including
taxonomic lists and life-history information).

Finally, international and national regulations
inhibiting movements of animals and cryo-preserved
materials among zoos must be evaluated and safe
regulations for animal exchange established. Com-
plying with the formal requirements of conventions,
treaties, and national laws governing movement of
animals requires great energy and expense. As
important as agricultural quarantine, the safe trans-
port of threatened species, the need to protect cap-
tive populations from disease, and animal welfare
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more generally are, in many cases restrictions levied
in their name needlessly hinder the safe and legit-
mate exchange of species and genetic material.

Action 70

Strengthen the role of public aquaria in
the conservation of biodiversity.

Compared to zoos and botanic gardens, public
aquaria are relative newcomers to conservation, even
though they have always played key roles in raising
public awareness about the diversity of aquatic organ-
isms. The conservation role of aquaria is likely to
expand in the coming decade, however, particularly
in the case of freshwater aquaria. Many freshwater
aquatic organisms have extremely circumscribed
ranges, so their habitats are highly susceptible to
degradation or less, and the organisms themselves
are particularly vulnerable to translocated compet-
tors, predators, and introduced pathogens. Fresh-
water aquaria can minimize this problem by estab-
lishing captive breeding programs for threatened
species. Over the longer term, these aquaria can also
help ensure the sarvival of such taxa by joining in
efforts to preserve or restore their habitats.

As for their educational function, some public
aquaria have pioneered programs that present the
organisms they display as integral components of
complex communities and explain how these species
can survive in healthy and naturally productive envi-
ronments. Australia’s Great Barrier Reef Aquarium,
which includes a complete coral reef ecosystem, was
designed and is managed by the Great Barrier Reef
Marine Park Authority specifically to educate the
public and thus help conserve the world’s largest
marine protected area. Such programs should be
replicated and expanded.

To deepen public understanding of biodiversi-
ty’s value, public aquaria must resist the temptation
to showcase charismatic or unusual species and
instead devote more attention to ecologically impor-
tant organisms, threatened aquatic ecosystems (such
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as coastal marshes and desert springs), and the
impact of human activities on aquatic biodiversity.
Specifically, aquarium-goers should know about the
high ecological costs of translocating exotic species,
over-exploiting commercial fish stocks, using envi-
ronmentally destructive fishing methods, impound-
ing rivers, allowing chemical and thermal pollution,
and pumping ground water without restraint.

Aquaria should also allocate more resources
to scientific research. Public aquaria have long rec-
ognized that applied research is essential to the suc-
cessful maintenance and breeding of aquatic organ-
isms in capuvity. However, they have not universally
accorded a high priority to the basic research upon
which such efforts rest. The immediate payoff of
increased research of both types will be better-
designed artificial environments for captive organ-
isms. In the long run, i situ research may also shed
light on the determinants of aquatic organisms’ sur-
vival in nature and thus help scientists design more
successful i situ conservation programs.

Action 71

Strengthen collaboration among off-site
and on-site conservation institutions,
partly to enlarge the role of off-site
facilities in species reintroduction, habitat
restoration, and habitat rebabilitation.

Despite the clear need for an integrated con-
servation strategy, off-site conservation centers are
often institutionally isolated from each other and
from organizations responsible for conservation in
natural habitats. Breaking these barriers will require
both individual and institutional action. Planning
mechanisms such as those described in Chapters 3
and 7 can open up a dialogue among these different
groups, as can the proposed International Panel on
Biodiversity Conservation (Chapter 3). At the same
time, each institution should increasingly seek
opportunities to collaborate bilaterally with others.

These various institutions have much to offer
each other. For instance, the Center for Plant Con-
servation (CPC) facilitates cooperative work between
botanic gardens growing rare flora and U.S. agencies
managing wild populations and their habitats. Botan-
ic gardens in the CPC network collect and propa-
gate seed from rare populations that can then be used
to bolster or restore populations in the wild.

Zoos also continue to play an important role
in reestablishing naturally extinct species in the
wild. In North America, off-site conservation is a
basic part of the restoration of populations of the
swift fox, whooping crane, California condor, and
black-footed ferret.

Botanic gardens and arboreta can also coop-
erate with forestry agencies in the selection of indige-
nous species for reforestation, fuel-wood plantations,
and other uses. The Royal Botanic Garden Per-
adeniya in Sri Lanka and associated nurseries are
already involved in reforestation work. In Hon-
duras, the Lancetilla Botanic Garden and Experi-
mental Station is working with neighboring local
communities to make fruit-tree germplasm available
through jointly-run nurseries.

Aquaria are increasingly becoming involved
in on-site conservation as well. Marine biologists
studying sea otters at the Monterey Bay Aquari-
um, and at Sea World/Hubbs Research Institute,
worked to save sea otters and other marine mam-
mals following the EXXON-Valdez oil spill in Alas-
ka. Similarly, the Boston Aquarium’s Edgerton
Laboratory directs a breeding program network to
help maintain the diversity of African chichlid fish
in Lake Victoria.



Expanding Human Capacity
To Conserve Biodiversity

A greening of the human mind must precede the greening of our Earth.

A green mind is one that cares, saves, and shares.

These are qualities essential for conserving biological diversity now and forever.

M.S. SWAMINATHAN, FORMER PRESIDENT, THE WORLD CONSERVATION UnioN (IUCN)

esearch, training, and information manage-
ment all help expand the human capacity to
even more important is expanding people’s awareness of
biodiversity and appreciation of its significance. As the Ger-
man philosopher Goethe observed, “Every man is given

conserve genes, species, and ecosystems. But

only enough strength to complete those assignments of
whose importance he is fully convinced.”

Conservation can succeed only if people understand
biodiversity’s distribution and value, see how it figures into
their own lives and aspirations, and know how to manage
bioregions to meet human needs without damage. This
capacity is woefully inadequate today: resource managers
are not trained to conserve biodiversity; the number of tax-
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onomists specializing in tropical species needs to be quin-
tupled; no country has a complete listing of its species; and
for most ecosystems little information exists on indicator
and keystone species.

As noted in Chapter II1, these gaps result from chronic
under-investment in human capacity-building, which in turn
reflects a lack of appreciation by governments of biodiver-
sity’s potential contribution to national development and
human needs. Taxonomic research needs to be stimulated
because it is an essential tool for manag;ing biodiversity and
mobilizing its benefits. Research on plant cultivation tech-
niques is important because it can be applied not only to
improve a botanic garden’s collection but also to reforest-
ing millions of hectares of degraded land.
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Q})] ective:

Increase appreciation and awareness of
biodiversity’s values and importance

Since policy-makers, activists, and scientists
cannot slow biodiversity loss without wider public
support, a multi-faceted effort is required to expand
public awareness about biodiversity’s importance
and to strengthen the public’s will and ability to act.
While the avenues for strengthening awareness vary
with place and culture, every society has numerous
communication tools at its disposal.

Action 72

Build awareness of the importance
and values of biodiversity into
popular culture.

Since most people learn about important pub-
lic issues through popular culture, biodiversity con-
servation will not attract public support unless it too
is conveyed through entertainment, advertising, pop-
ular arts, and the print media. The recent popular-
ization of rainforest conservation in industrialized
countries illustrates the power of popular culture to
incite government and consumer action. Now such
concepts as human stewardship of Earth’s life sys-
tems, mass extinction, biodiversity’s contribution to
people’s livelihoods, and biodiversity’s potential as
security against future change should be debated
within the popular media as urgent issues that touch
on all people’s lives and aspirations.

Public awareness campaigns waged by either
non-governmental organizations or governments
can shape public opinion. The key is cultivating
interest among trendsetters. In all societies, “opinion
leaders” expose and popularize new issues, as well as

T catalyze action to address them. These leaders—

village elders, television commentators, newspaper
editors, popular entertainers, athletes, religious lead-
ers, and corporate executives—can make the biodi-
versity message compelling.

Reaching out to these leaders is the responsi-
bility of biodiversity specialists—scientists, activists,
resource managers, and others. Some opinion lead-
ersneed only new information or ideas to galvanize
their commitment to biodiversity conservation.
Others may know little about the issue. In either
case, biodiversity specialists need to provide infor-
mation in such popular forms as articles, films, fact
sheets, displays, and public awareness workshops.

Action 73

Use the formal education system to
increase awareness about biodiversity
and the need for its conservation.

Schools can become powerful vehicles for
increasing public awareness about biodiversity. Pri-
mary and secondary schools are particularly impor-
tant since they shape young people’s perceptions
and attitudes and reach far more people than uni-
versities, particularly in developing countries. Of
course, nothing will happen in the classroom if edu-
cators themselves are not enthusiastic and informed
about the topic, so classroom instructors as much
as students themselves must be viewed as the in-
school audience for the biodiversity message.

At the national level, ecological literacy
belongs alongside other basic skills. National cur-
ricula on biodiversity should be developed by teach-
ers’ associations, other non-governmental organi-
zations, and national education and environment
ministries. These curricula should emphasize bio-
diversity’s contributions to community health and
welfare, as well as to ecosystems, and should tie
ecclogical, economic, and social themes together.
(See Box 33.)
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But national curricula on biodiversity must be
supplemented by locally developed curricula that
bring biodiversity issues close to home. Ultmately,
it is far more important for people to understand
the importance of the species in their pastures or
backyards, and the importance of healthy local
ecosystems, than it is for educators to champion a
few ecosystems of global importance or extraordi-

nary beauty.

Action 74

Integrate biodiversity concerns into
education outside of the classroom.

Many educational experiences take place out-
side of formal institutions and processes. Particu-
larly in rural communities in developing countries,
agricultural extension, primary health-care clinics,
literacy campaigns, and many other institutions and
activities convey important information and ideas.

These same channels can become vehicles for
practical education on biodiversity conservation
and use. Indeed, biodiversity conservation ideas
are more likely to be accepted in rural communities
if they answer immediate and tangible needs.
Appeals for saving species and genetic diversity
may be futile where bare survival is a daily issue.
But if those aspects of biodiversity that help main-
tain or enhance local agricultural production are
promoted, for instance, even destitute people will
see the reasons to conserve it. Similarly, efforts to
safeguard medicinal plants are more likely to be
effective where traditional medicines are advanced
as a part of an integrated primary health-care strat-
egy. Along with carrying the right message, exten-
sion workers must also be the right messengers.
For example, where women are the primary farm-
ers and resource managers, most agricultural exten-
sion workers should be women too.

Extension workers and other educators out-
side of the classroom must respect and mobilize local
knowledge of biodiversity, as well as bring new
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BOX 33

Building Biodiversity Awareness in
Primary and Secondary Schools

The awareness and commitment of teachers is the key in
building biodiversity awareness among primary and secondary
school students. Good teachers know best how to get the mes-
sage across to their students, but some suggestions follow:

Explain that all "things that live” are encompassed by "biodi-
l. versity,” including those too small to see with the naked eye.
Point out that people and their cultures are part of the diversity of
life. As an out-of-class assignment, ask students to describe the
biodiversity of an area near their home.

Point out the importance of biodiversity's components men-
2 » tioning medicines, industrial products, foods, and the contri-
butions of breeding programs to agriculture. Stress the role that
biodiversity and biological resources play in shaping human cul-
tures, for example, citing the relationships between nomads and
migratory species. Ask students to describe life without one aspect
of biodiversity of importance to them, to identify examples of bio-
diversity use, or to assess how using various biological resources
influences local economies and local environments.

Emphasize biodiversity conservation efforts close to home,
3. acquainting students with any nearby protected areas, off-
site conservation centers, and local management techniques that
foster biadiversity conservation. Point out the importance of using
resources sustainably. Arrange for the students to visit and tour a
local conservation facility. Discuss respect for nature, self-preser-
vation, and other components of a conservation ethic. Stage a
biodiversity management meeting, assigning each student a dif-
ferent group interest to represent.

Ask students to design posters or write essays about the historic
4. contributions of biodiversity, to recommend management plans
for resource areas, to list ways that individuals can contribute to con-
servation, and to develop a board game demonstrating the obstacles
to and rewards of sound biodiversity management.

Get the children out of the classroom and into the fields and
5. forests, and let them experience and study the diversity of
life directly.
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information and ideas into the community. The
most effective “education” about biodiversity often
is not transmitting new information, but rather fos-
tering appreciation of what is already known—prac-
tical knowledge about biodiversity, its local uses, and
ways to manage resources sustainably. The knowl-
edge elders possess of the value of certain species,
the location or habitat needs of rare species, or the
history of local ecological change, for example, may
be far more valuable for biodiversity conservation
than any imported expert knowledge.

ogy obscure, and the bureaucratic procedures for
obtaining them imposing. On the other hand, uni-
versities and governmental agencies may not let peo-
ple know what information they have in the public
domain. Many of these barriers exist because they
are in certain individuals’—or the government’'s—
self-interest; opening information flow thus may
require concerted political pressure from potential
users, as well as institutional changes.

Second, information too rarely meets users’
needs. Those who prepare and publish information
must systematically survey the user communities to
determine what is needed and how best to present it.

Finally, much information is either too politi-
cal or not scientifically credible. The solution is to
gather and analyze data using methods approved by

Ol)] ective:

Help institutions disseminate the

leading local and international experts and to make
sure that the criteria for decisions on the status of
biodiversity and priorities for action are spelled out
information needed to conserve phaloly 1 2l repors

biodiversity and mobilize its benefits

A number of actions are needed to increase
information on biodiversity and to make it more

Just as the flow of biodiversity information
invigorates protected areas, off-site facilities, research
and development centers, and the people who need
and depend upon biotic resources for their liveli-
hood, a lack of relevant and accessible information
impedes biodiversity conservation. (See Figure 39.)
The people most interested in this information—
those who formulate conservation policies, design
and implement management plans, educate
schoolchildren and the public about the values of
biodiversity, and foster sustainable uses—often either
fail to get information at all or find themselves stuck
with reams of data, maps, and tables that they can-
not use. Resolving their predicament requires atten-
tion to three basic issues:

First is structural ignorance—ignorance caused
by poor access to existing information. The people
who most need information on biodiversity often
have no access to costly, unpublished, or classified
publications. They may also find reports’ terminol-

readily available. Development-assistance funding
should be provided for journals, published reports,
conferences, newsletters, translations, and bibli-
ographies, for example, and funders should not
assume that the need to disseminate information is
any less pressing than the need to generate it. But
more important than piecemeal support for ele-
ments of an information network, donors should
support the institutional development of the net-
work itself in the following ways.

——

Action 75

Establish or strengthen national or sub-
national institutions providing
information on the conservation and
potential values of biodiversity.

Biodiversity information and monitoring cen-
ters should be established or strengthened in each
country to facilitate the free flow of qualitative and
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quantitative information on biodiversity. (See Box
34.) Biodiversity Information and Monitoring Cen-
ters can form the heart of the information-flow sys-
tem by performing these important functions:

m Coordinate collections. In most places, specimens
of the nation’s species are scattered among university
departments, various public and private facilities,
and research institutes. A collection in each country
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should be designated the national collection and
given the financial resources needed to coordinate
collecting efforts, serve as an official repository of
voucher specimens, work with other collections to
develop complementary collections policies, and
store data from all collections within the country.
Most university collections should be maintained
since they play vital roles in training students and
providing voucher material for local biodiversity
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BOX 34

National Biodiversity Institute, Costa Rica

The Instituto Nacional de Biodiversidad (INBio)
was established in 1989 as a private non-profit insti-
tution. Its goal is to promote the wise management
and use of the nation's biotic wealth through the
development and distribution of information on
species, genes, and ecosystems. General operating
funds come from a debt-for-nature swap, local and
international grants, and development assistance.
Funds for INBio's "parataxonomists” program are
channeled through the national budget, international
grants, and private foundations.

INBio is regarded by many scientists, conserva-
tionists, development-assistance experts, and local
groups as a pioneering institution in biodiversity man-
agement. By promoting the study of biodiversity as a
foundation of development, INBio has realized the
synergy possible in the edict of "save, study, and use.”

Located on the outskirts of San josé, INBio's mod-
est physical facility provides a climate-controlled envi-
ronment for most of the country's formerly-scattered
biological collections. Working agreements have been
established with the national museum, the national uni-
versities, the Ministry of Natural Resources, Energy and
Mines, the Ministry of Science and Technology, other
public bureaus, and tropical research and education pro-
grams such as the Organization for Tropical Studies,
Scouts of America, and Missouri Botanical Garden.
Through these agreements, the institutions collaborate
on the inventory of certain taxa, the housing and main-
tenance of collections, research on the chemical screen-
ing of natural products, and the promotion of the “intel-
lectual” use of the information in museum displays,
exhibits, and education programs.

INBio has launched an ambitious program to inven-
tory all of the nation's species. It is concentrating on
insects and plants initially—a choice guided by existing
knowledge and expertise, the availability of funding, and
information demand. The national team carrying out the

inventory includes professional scientists as well as
parataxonomists—local residents trained to collect and
identify specimens. The national team draws on the
expertise of such institutions as the University of Penn-
sylvania (USA), The Natural History Museum (United King-
dom), Missouri Botanical Garden (USA) and the United
States Department of Agriculture/Smithsonian Institution
(USA), through cooperative agreements.

INBio absorbed the country's Conservation Data
Centre (CDC), integrating it into the National Biodi-
versity Data Base, and, collaborating with experts in
information management, it has experimented with
new biodiversity data-management techniques. [t
boasts one of the most advanced data capture-and-
processing capabilities in the tropics.

The library of chemical substances being developed
at NBio contains samples of materials of potential interest
todiotechnology developers and industry. INBio basically
brokers the nation’s wild biotic wealth, liaising with orga-
nizations interested in using that wealth for profit. Under
strict contractual arrangements, INBio collaborates with
bictechnology concems and industry to collect and evalu-
ate materials from the wild. All income beyond costs will
be placed in a special fund, managed in agreement with
the Government and used to protect and manage the coun-
try's biological resources. In October 1991, Merck Pharma-
ceutical agreed to pay INBio $1 million for the opportunity
to screen the samples that INBio is collecting. INBio will
receive royalties on sales of any products developed from
these samples. Even if INBio receives only 2 percent of
rovalties on pharmaceuticals developed from Costa Rica's
biodiversity, it would take only 20 drugs for INBio to be
able to earn more funds than Costa Rica currently gets from
coffee and bananas—two major exports.

Through meetings with potential information
users, INBio is now expanding its service capability to
meet the data needs of governmental agencies, univer-
sities, educators, planners, scientists, and industry.
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conservation efforts, but in some countries, it may be
necessary to amalgamate some governmental and
private collections to create a national repository.

m [nventory. The challenge of making an inven-
tory of a nation’s biotic wealth is formidable. Not
even 15 percent of the world’s species have been
named, patterns of genetic diversity are poorly doc-
umented, and few countries have classified their
ecosystems at the fine-grained scale needed for
proper management. Personnel must be trained,
facilities developed to house expanding collections,
and protocols on methods and procedures for inven-
tory and collection established. Those who use this
information must help set priorities for inventory
and collection: Should the target be the most eco-
nomically valuable species? The rarest? The most
scientifically interesting? Those of greatest tradi-
tional value?

m Data bases. So vast is the amount of data needed
that its collection, organization, and analysis must
be computerized, and the data collected tailored to
individual national or regional needs. (See Box 35.)
Video technologies, for example, are now being
developed to help identify and document flora and
fauna. At the National Biodiversity Institute in Costa
Rica, basic information on taxonomy and species
distribution is supplemented with information on
the species’ chemical and physical properties and on
traditional uses—an aid in the Institute’s search for
potentially valuable chemical compounds. National
information centers should be further strengthened
through the application of Geographic Informaton
Systems, which present data in geographic formats
that can easily be integrated with other natural
resource, demographic, and socio-economic infor-
mation.

m Disseminate information. The grearest weakness
of the information centers now operating is their
failure to get relevant information expeditiously to
all who need it. National centers need to meet with
user groups and offer them over-the-counter ser-
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vices and negotiate new information programs.
Pharmaceutical companies’ growing interest in
exploring fungi for potentially valuable chemicals,
for example, should stimulate—and possibly fund—
research by Biodiversity Information Centers on
their identity and distribution.'”

m Monitoring. A network of stations, possibly
linked to the UNESCO Biosphere Reserves and the
International Geosphere-Biosphere Program, should
be set up to monitor long-term trends and to cali-
brate and assess remote sensing information.

m Provide for policy needs. Centers should sup-
port the formulation of national, regional, and
local policies for development and resource man-
agement by making policy-relevant information
available. Annual reports on the nation’s biodi-
versity and biological resources, endangered species
population trends, plants and animals of potential
economic value, as well as maps on land use and
the location of important endemic or threatened
species, would help governmental administrators,
community groups, and non-governmental orga-
nizations make rational land- or resource-manage-
ment and conservation decisions.

m Network. The degree of centralization of Bio-
diversity Information Centers should be determined
by the size and biogeographic complexity of the
country, by users’ needs, and by the volume of
information handled. The bioregional information
centers discussed in Chapter 7, for example, can be
linked to more centralized national and interna-
tional institutions as warranted. In any case, pro-
tocols are needed for exchanging information
among data centers and between national and inter-
national programs, including the World Conserva-
tion Monitoring Centre and the United Nations
Environment Programme.

Local communities should play a central role
in gathering information on biodiversity. Their
knowledge of the location and use of species, as well
as of their own domesticated varieties of plants and
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animals, are valuable resources. In addition, if local diversity. These workers can also be counted upon

people are involved in the identification and classi- to pass on their interest in biodiversity to others in

fication of species in the field, the community can be
kept better informed of its local resources and bio-

the community, including children.

Of course, such contributions should not go

BOX 35

The Conservation Data Center Network

Over the past twenty years, The Nature Conser-
vancy (USA) has helped establish a network of 85
national and sub-national biodiversity information cen-
ters to help carry out conservation activities. These
centers, known as Conservation Data Centers (CDCs)
(in the United States, Natural Heritage Programs), pro-
vide a continually updated, computerized inventory of
their regions’ most significant biological and ecological
features. The network covers the entire United States,
portions of Canada, and much of Latin America and the
Caribbean. Lay-naturalists, and representatives of nat-
ural history museums collectively provide much of the
information for the databases.

Besides simply storing data, CDCs function as
hiodiversity information clearinghouses; each year,
they answer more than 100,000 information requests
from private conservation organizations, state and
national government bureaus, and international devel-
opment-assistance agencies. This information helps
resource managers and conservation organizations
identify high-priority natural areas in need of protec-
tion, manage wildlands sustainably, and identify poten-
tial conflicts between environmental protection and
development needs.

Centers are partnerships between local institu-
tions, which provide staffing and facilities, and the Con-
servancy. Latin American CDCs typically operate at a
national level, run by such institutions as Costa Rica's
National Biodiversity Institute (see Box 34) and the
Paraguayan Ministry of Agriculture. Others—among
them, the CDC of the Cauca Valley Corporation, a
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Colombian watershed management agency—are
regional. In the United States, Heritage Programs are
typically part of state agencies, though several estab-
lished recently by the National Parks Service cover spe-
cific protected areas. Elsewhere, host institutions
include government agencies, universities, and non-
governmental organizations.

Because conservation and development deci-
sions are most often made locally or nationally, the
decentralized data center network helps develop in-
country capabilities. At the heart of the network is a
standardized database management system, the Bio-
logical and Conservation Data System, that can be tai-
lored by individual centers to meet local needs, but that
also provides a uniform basis for exchanging informa-
tion. The databases and associated map files in this
microcomputer-based system integrate information on
species and habitats with information on land use, land
tenure, and protected areas management. Information
can be aggregated across political boundaries to define
the conservation status of species and ecosystems at
regional, national, and global levels, thus allowing deci-
sion-makers to set local conservation priorities within a
global context.

As the network expands into developing tropi-
cal countries, high levels of biodiversity, weak infor-
mation bases, and rapid rates of habitat destruction
pose new challenges. The network is therefore devel-
oping new methods to quickly gather preliminary data
that can be used to inventory critical areas in greater
detail. CDCs increasingly use remote-sensing tech-
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unrewarded. Any collection activities involving
domesticated species or traditional knowledge should
be coupled with educational campaigns to alert resi-
dents of their right to refuse access to local varieties

IGURE 40
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nologies and geographic information systems to
complete these rapid ecological assessments.

or traditional knowledge until they can negotiate
equitable compensation for the commercial use of
any such resources, including the initial testing stages
of “chemical prospecting.” (See Chapter 6.)

Governments must also ensure that their
interests are protected in the operartion and estab-
lishment of Biodiversity Information Centers, by
establishing clear guidelines regarding the rights
granted to such insttutions and their access to pub-
lic funds. All collectors should follow national col-
lecting guidelines and should ensure that collec-
tions are maintained under the internationally
accepted standards and that professional ethics are
respected. Species collected from public lands by
commercial firms should be subject to a collection
fee or tax, and at least some of the ensuing rev-
enues should support conservation activities.

Both public and private non-profit institu-
tions should also be required to make available
information gathered on the identity and distri-
bution of species, genes, and ecosystems to public
resource managers and to the public (except
where the release of information may increase
threats to the species or ecosystem). Specimens
collected in the course of documenting a coun-
try’s biota should be deposited in a recognized
repository dedicated to maintain collections in
perpetuity, and public or private funds for such
collections should cover long-term maintenance.
Public and private non-profit institutions should
channel the profits from the exploitation of bio-
diversity into biodiversity conservation and
should try to minimize any restrictions on
research funds received from business. Similarly,
commercial firms' role in determining research
priorities should be limited, even if they purchase
specific inventory or screening work.
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Action 76

Undertake national biodiversity
inventories and produce periodic national
biodiversity assessments.

All countries need to know how their genes,
species, and ecosystems are distributed and how they
are faring, Biological inventories can provide them
with essential data for managing biodiversity and
biological resources, suggest possibilities for local or
regional development, and help build a cadre of
trained national scientists. Inventories also provide
the baseline for evaluating biodiversity trends.

Biological inventories and taxonomic assess-
ments should be conducted by local scientists working
in the country’s herbaria, museums, zoos, arboreta,

FIGURE 41
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and universities. Indeed, strengthening these institu-
tions should be an explicit objective of national inven-
tories, and the chief role of specialists from other
countries should be to help train local workers.

The inventory should be coordinated with a
National Biodiversity Information Center; and, like
the center, it should be user-driven. At the outset, the
Flora of North America Project used this model and
held a workshop with professionals from a wide range
of existing and potential user groups to determine
how information on flora is being used, and how it
could be made more useful.'”

Short-cuts and streamlined assessment tech-
niques should be used where time and money are
severely limited. Rapid regional assessments con-
ducted by local scientists can often provide critical
information for decision-makers. Soil, climate, and
topographical information alone can be used to
roughly delimit regions of probable value for biodi-
versity conservation. Such “quick-and-dirty”
approaches, however, are not substitutes for more
complete inventories and assessments. Since the
margin of error is high with rapid assessment tech-
niques, they should be used for planning only when
an extreme risk to biodiversity is imminent.

Development assistance donors should pro-
vide significant new funds for inventories in all
developing countries, according highest priority to
regions with the least existing information. The cost
of such inventories is not high. Costa Rica’s plan
to inventory its estimated 500,000 species will cost
an estimated $50 million over the next decade.

Adequate inventories of a nation’s genetic,
species, and ecosystem diversity must be comple-
mented by periodic assessments of their status. All
nations should adopt indicators of the status of bio-
diversity and publish data enabling policy-makers
and managers to respond to the trends these indica-
tors reveal. These indicators should encompass more
than just biological information. Better measures of
private and government expenditures on biodiversity
activities, public opinion, conservation programs,
management capacity, and utlization of biodiversity
are all needed.
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Action 77
Establish a global biodiversity
information network to speed the flow of

data for local, national, regional, and
global assessments.

An international information network can sup-
port national information programs by enabling a
country to readily obtain data on biodiversity in
adjacent countries, making possible the aggregation
of data to reveal global trends, and providing chan-
nels for exchanging technical assistance and train-
ing among countries.

Although an effective network does not need
a single “center,” several international institutions
already play important roles in biodiversity infor-
mation exchange. The FAO Commission on Plant
Genetic Resources plans to publish a periodic sta-
tus report on crop-genetic diversity—an effort
deserving increased international financial support.
The International Board for Plant Genetic Resources
(IBPGR) maintains a database of crop-genetic
resources collections worldwide. And the World
Conservation Monitoring Centre (WCMC) serves
as a clearinghouse for information on biodiversity.
Along with other services, WCMC publishes Red
Data Lists of threatened species and reports on the
status of specific ecosystems (coral reefs, wetlands,
etc.) and taxonomic groups. WCMC'’s role as an
international biodiversity information center will
expand as it begins publication of the biennial
Global Biodiversity Status Report, the first volume of
which is a companion to the Global Biodiversity
Strategy. This new report will be a compilation of
indicators of the status and trends of biodiversity,
biodiversity management and use, and the legal,
financial, and institutional bases for conservation.

As important as these ongoing international
information programs are, they are not enough.
The single most important need for strengthening
the international data network is to build national
data-management capacity. (See Action 75.) But
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several steps must also be taken to facilitate the inter-
national exchange of data. First, a network linking
national and international information and moni-
toring centers needs uniform computer protocols
and definitons of data fields. A central coordinating
body comprised o- representatives of participating
national and international data centers and agencies
is needed to prepare these shared guidelines and to
facilitate information exchange. Such an Interna-
tional Forum for Biodiversity Data could be orga-
nized under the umbrella of the proposed Interna-
tional Panel on Biodiversity Conservation (See
Action 3) or by a consortium of the major interna-
tional biodiversity information centers. It should be
linked to the Early Warning System proposed in
Action 4. After initial meetings to develop guide-
lines and help set priorities for action, the Forum
would meet when computer technologies or infor-
mation needs change.

A major gap in international databases relates
to the ex situ holdings of wild species. No central-
ized data on wild species held by botanic gardens,
arboreta, genebanks, and zoos exists. The Interna-
tional Species Inventory System (ISIS) should thus
be expanded to cover more of the world’s zoos, and
its links to in situ resource managers should be
strengthened by providing information tailored to
their needs, such as information on numbers and
locations of ex situ breeding populations where rein-
troduction into the wild could take place.

Within the international nerwork, a central
directory of who holds what information on biodi-
versity should be established by WCMC or FAQ.
To the extent practicable, all the data available
through the network should be in the public domain
and exempt from copyright restrictions when used
for conservation, education, and research. Mem-
bers of the network should exchange data without
charge. Network data should be sold or used for
commercial purposes only with the permission of
the copyright holder (the original source) which
could involve payment of a fee.
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Action 78

Provide all citizens with legal and
institutional guarantees of access to
information on development projects and
other activities with potential impacts on

biodiversity.

Information on biodiversity encompasses not
only species distributions and potential economic
uses, but also information on threats to diversity.
Often, local communites receive no information
until the officials or tractors arrive to build a dam,
cut a forest, or settle a group of migrants. But with
good information and advance warning of radical
and imminent alterations in their local ecosystems,
local communities can form the front line of resis-
tance to ecologically and socially destructive devel-
opment projects.

Such information should be freely accessible,
and access should be guaranteed by law. Freedom
of information should be a condition for funding
by international development aid agencies. Key doc-
uments should be translated into local languages,
and government agencies and project proponents
should inform affected communities about both the
process of project planning and the project’s poten-
tial. Currently, the Bank Information Center (BIC),
a non-governmental organization in Washington,
D.C., helps notify local groups of planned World
Bank-funded projects around the world, but pro-
viding such information routinely should be the
duty and responsibility of both governments and
donor agencies.

‘Objective:

Promote basic and applied
research on biodiversity
conservation

So much remains unknown about the diver-
sity of life on Earth that proposed research agen-
dzs outstrip current research capacity. The abso-
lute amount of funding for research on biodiversity
clearly needs to be greatly increased. At the same
time, countries must prioritize research options,
striking a balance between applied research and the
basic research on which it rests. Particularly impor-
tant is long-term, site-specific, multidisciplinary
research on the links among biodiversity, sustain-
able economic development, and conservation.

Promoting biodiversity research means much
more than just setting research agendas. It requires
improving skills and institutional capacity, and it
must include increased work in the social sciences
and humanities, as well as the natural sciences. At
thz same time, awareness of the rights of local peo-
ple and the responsibilities of researchers must be
heightened. In Panama, for example, non-Kuna
scientists recently working on Kuna lands were
required to secure permission from local commu-
nizies and to leave copies of reports, photographic
materials, and plant and animal specimens. The
Kuna also produced a report detailing how
researchers are to apply for permission to work on
their land, which areas are off limits, and which
research activities (plant gathering, animal mark-
ng, etc.) are allowed.
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Action 79
Systematically assess national
biodiversity research priorities.

Biodiversity inventories should be a priority
for all countries. (See Action 76.) But beyond inven-
tories, each country must set research priorities that
reflect its own peculiar characteristics, needs, and
resources. Thailand provides one example of how
this can be done.

In 1989, the Science Society of Thailand held
a conference called “Biodiversity in Thailand:
Inventory and Values,” which resulted in the pub-
lication of a widely distributed report summariz-
ing general knowledge about Thai ecosystems,
flora, and fauna. At four smaller workshops later,
basic priorities and needs for biodiversity research
were elaborated. The final report, Biodiversity in
Thailand: Research Priorities for Sustainable Devel-
opment, published in both Thai and English, iden-
tifies priorities for biological, social, and ethical
research, along with needs for training, informa-
tion systems, and institutional development. This
report now serves as a common point of reference
for government, the scientific community, and
international aid donors as they try to strengthen
biodiversity research. The Thai experience shows
that a relatively wide consensus on research prior-
ities can be developed quickly and that clearly
defined priorities can draw attention to research
needs and make fundraising easier.

Action &0
Promote basic and applied natural

sciences research on biodiversity
comnservation.

Scientists now know enough about the distri-
bution of biological diversity, the threats that it faces,
and the conservation techniques available to main-
tain it, to expand conservation efforts considerably

without fear of wasting effort or money. But remain-
ing gaps in knowledge will continue to hinder con-
servation and limit the benefits that biological
resources can provide to humanity unless research
programs are greatly strengthened.
Advancing this research agenda (detailed in
Box 36) will require intensified cooperation between
developed and developing countries. Some of the
highest-ranking research needs focus on tropical
ecosystems, but developing tropical countries lack
the funds and trained personnel to address them.
Currently, developed countries’ financial com-
mitment to advancing biodiversity research in devel-
oping countries & extremely weak. Only an esti-
mated $24 million was spent, for example, by
U.S.-based governmental and non-governmental
organizations (including universities and museums)
on biological diversity research activities in develop-
ing countries in 1989.'”” This amounts to less than
one-half of one percent of all foreign assistance pro-
vided by the U.S. Agency for International Develop-
ment that year. Clearly, a substantial increase in fund-
ing is needed from governments, donors, and
scientific institutions in the North—particularly for
training scientists. But sharing skills and technolo-
gies and developing collaborative research relation-
ships between Northern and Southern scientific insti-
tutions are also very important. “Twinning” research
scientists from industrialized and developing coun-
tries can be one effective means for technology trans-
fer. Pairing women researchers with international sci-
entists can be a particularly effective means of
strengthening women’s roles in developing countries.
Although building biodiversity research capac-
ity within nations is the highest research priority,
international scientific institutions and networks
have an important role to play too. In particular,
the planned research of the International Union of
Biological Sciences (IUBS), the Scientific Commit-
tee on Problems of the Environment (SCOPE), and
UNESCO on biodiversity could provide the scien-
tific guidance needed for reaching international
agreements on conservation, and deserves govern-
ment support. These organizations are planning a
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BOX 36

Key Biodiversity Research Topics
for the Natural Sciences

m Determine the impacts of land- and water-use changes on
species diversity and ecological processes.

m Elucidate the role of biodiversity in ecological processes, includ-
ing water and nutrient cycling, energy flow in ecosystems, ecosys-
tem stability, and soil formation.

m Determine the consequences of anthropogenic and other envi-
ronmental changes on the evolution of species.

m Expand systematics research to provide a stable nomenclature
and to enhance the ability to use inferential techniques to mobi-
lize biodiversity's benefits.

m Inventory genetic, species, habitat, and ecosystem diversity.
Determine how fast biological diversity is changing and how change
will affect community structure and ecosystem processes. Accel-
erate research on the determinants of diversity.

m Accelerate research on the biology of rare and declining species
and develop the scientific information needed to sustain populations,
and determine the value and viability of these species.

m Determine patterns and indicators of ecological responses to
stress so that the technologies needed to assess the status of eco-
logical systems, to forecast and assess stress, and to monitor the
recovery of damaged ecological systems can be developed.

m Develop and test principles of restoration ecology.

m Advance, test, and apply ecological principles for the design and use
of sustainable, managed ecological systems at the bioregional scale.

m Deepen the understanding of how ecosystem fragmentation
affects biological diversity and ecological processes.

m Investigate the potential impacts of climate change on ecologi-
cal systems and explore means of mitigating damages.

® Expand and improve the monitoring of biodiversity and ecolog-
ical processes.

m Intensify research in population ecology.

m Screen species for features of potential value to humanity.

® Support long-term ecological research at selected sites to
advance scientists’ understanding of ecosystem composition, struc-
ture, and function.

Source: Lubchenco, et al., 1991; Reid and Miller, 1989.

program to deepen understanding of how biodiver-
sity functions in ecosystems, focussing specifically
on problems requiring international cooperation.
This program will assess the adequacy of existing
global databases on species loss or modification,
compare the roles of species and systems on a global
scale, sponsor studies in global comparative bio-
geography, and monitor biodiversity as an indicator
of global change.'*

Action 81

Strengthen social science research
on the connections between biological
and social processes.

The causes of biodiversity loss lie in the inter-
actions among social and ecological processes. The
perspectives of economics, sociology, anthropol-
ogy. law, and political science are therefore needed
to slow this loss. Accordingly, the biodiversity
research agenda must also focus largely on people
and their institutions, from the community to the
international arena.

Most of this research should focus on local
needs, constraints, and opportunities. How is pro-
duction organized? How do changes in land and
resources ownership affect conservation incentives?
What do local biodiversity knowledge and biological
resource-management systems have to offer? How
does social stratificaton influence people’s resource
use? How can community organizations be
strengthened? One of the most notable gaps in
research relates to women and biodiversity. In many
countries, women are much more directly involved
in the use, study, and conservation of biodiversity
than men, yet information detailing these differences
is lacking—a serious obstacle to effective local and
national planning and decision-making,

At the national level, research on how large
organizations deal with biodiversity is particularly
important. The failures of centralized government
bureaucracies to adequately protect biodiversity—

150



EXPANOING HUMAN CaAPACI

TY

TO CONSERVE

BIODIVERS|TY

even when this is their manifest aim—are well known
and frequently lamented, but the reasons for these
failures are less well understood. And relatively little
can be confidently said about designing alternative
institutions or getting political backing for them.
Laws and legal institutions affecting biodiver-
sity also require study at the national level. Are the
Environmental Impact Assessment laws and proce-
dures in force in many countries effective tools for
conserving biodiversity? If not, how could they be
made more effective? Why are forestry laws affect-
ing biodiversity conservation changing so slowly?
Why are common property management systems—
potentially valuable tools for biodiversity conserva-
tion—so poorly understood and so rarely recog-
nized legally? And how can impediments to the
marketing of non-timber forest products be scaled?
Policy-makers need answers to these questions.
Research in environmental economics also
needs to be strengthened. Uncertainty over the local,
national, and international economic value of bio-
logical resources and biodiversity invites policy-mak-
ers to discount both and to skip conservation invest-
ments when other budget priorities offer more
quantifiable benefits. If the costs of resource degra-
dation and the benefits of saving and using biodiver-
sity were better understood, better conservation
incentives for resource users could be designed.
More research is also required on how trade, Third
World debt, and the actvities of transnational cor-
porations affect biodiversity—as well as on how com-
modity prices, inflation, exchange rates, and market
instability influence biological resource management.
At the international level, research is needed
on the efficacy of international law and the institu-
tions covering biodiversity conservation. Many pro-
posals for new international agreements and insti-
tutions have emerged, but little analysis has been
done of legal precedents, the success of past inter-
national environmental mechanisms, and the impact

of transnational corporations on biodiversity.'”
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Action 82

Strengthen research on ethical,
cultural, and religious concerns related
to conserving biodiversity.

The world’s many cultures, faiths, and ethical
raditions give people their basic orientation toward
the natural world, and guide their actions. Often
these values are so deeply ingrained thar their impor-
tance is overlooked. For this reason, national
research programs, as well as international donors,
should fund systematic research on how ethical
norms, culture, and religion condition human behav-
1or toward nature.

People’s commitment to conserving biodiver-
sity springs from their “sense of place,” and the most
effective citizen action has been that of people who
are intimately acquainted with a region, identify with
it, wrest their livelihood from it, take pride in it, and
ultimately take responsibility for it. For this reason,
work on environnental ethics should take place pri-
marily at the bioregional level, led by inter-disci-
plinary teams and community representatives from
the region. This ininative should be incorporated
within the wider campaign to develop, promote,
and apply the world ethic for living sustainably
called for in Caring for the Earth.

This action could be given practical expres-
sion by the creation of an expert group on ethical
aspects of biodiversity conservation and use, work-
ing closely with a revitalized [UCN Ethics Working
Group and the WWF Network on Conservation
and Religion. Such a group should draw on cul-
tural, ethical and religious traditions throughout the
world, and might be linked to national-level coali-
tions or groups of experts in environment and devel-
opment ethics, religion, social sciences and human-
ities, the arts, and communications.'*
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Develop human resources capacity
for biodiversity conservation

Committed and skilled people are key to the
success of the actions called for in this Strategy.
Increased funding, international conventions,
expanded protected areas systems—all will be inef-
fective unless the pool of trained human talent for
biodiversity conservation expands rapidly. More
people need to be trained in biodiversity conserva-
tion, and financial and intellectual incentives are
needed to insure that they work where they are
needed—primarily in the field.

Action 83

Increase support for training biodiversity
professionals, particularly in developing
countries.

Biodiversity conservation in the coming decade
will require a large cadre of “biodiversity profes-
sionals”—the people who will manage protected
areas, conduct biodiversity inventories, develop and
safeguard ex situ collections, and manage such bio-
logical resources as forests, fisheries, and agricultural
lands. The need to train these people is particularly
acute in developing countries. (See Figure 42.)

Just as protected areas lie at the heart of bio-
diversity conservation, protected-area managers
form the core of a country’s biodiversity profes-
sionals. In most countries, however, there are just
too few of them to adequately manage the large
areas entrusted to their care. In addition, most are
poorly trained, poorly equipped, and poorly paid.
Training centers therefore need to be established or
expanded, curricula updated, and international

cooperation and support increased.

To help build this network of trained profes-
sionals, the IUCN Commission on National Parks
and Protected Areas should recommend the estab-
lishment of regional associations of protected-area
managers and provide start-up funding and institu-
tional support to these associations. A professional
association could provide opportunities for
increased status, professional advancement and
rewards that help keep professionals from leaving
for higher levels of government. It would also set
standards of practice, provide opportunities for col-
legial interaction among protected area managers,
and enhance international cooperation in protected
area management.

This new professional network should involve
government agencies responsible for protected-area
management, universities, and the private sector.
International organizations—FAQO, UNESCO,
UNEB IUCN, WWEF, and others—should support
such networks through technical and financial con-
tributions and should be active members of the
associations, bringing international perspectives and
information to bear.

Since biodiversity cannot be adequately con-
served unless the loss of habitat outside protected
areas is slowed, and unless resources are managed
with biodiversity conservation as an objective,
resource managers who deal with forestry, fishery,
and agricultural production must also become “bio-
diversity specialists.” The Commonwealth Science
Council’s (CSC) Biological Diversity and Genetic
Resources Project exemplifies such a broad-based
training program. Since 1985, CSC has directly
trained 725 professionals (with more than 2,000
other individuals benefiting from the training indi-
rectly), established seven networks of biodiversity
professionals, and developed five curricula and two
training manuals.

While the absolute numbers of professional
resource managers needs to be increased in many
countries, the reorientation of current training pro-
grams is perhaps more important. Forestry schools,
for example, tend to perpetuate traditional models
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FIGURE 42
Environmental Educational Material Based on the Buddhist
Scriptures from a WWF Conservation Education Campaign

Source: Trae of Life by Ollie Dwiggins, for Buddhist Perception of Nature
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FIGURE 43

Distribution of Professional Ecologists in Relation to the Distribution
of Plant Species Richness
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of timber production and custodial control of access
to the forest. Until these schools incorporate biodi-
versity concerns into timber production, take full
account of the importance of non-timber forest
products, and better prepare forest managers to
work with local communities, recent forestry grad-
uates will not be motivated or equipped to take bio-
diversity effectively into account.”' Similar changes
are also needed in the training of agronomists, fish-
eries managers, and extension agents.

To optimize germplasm conservation, far
more individuals must be trained in ex situ con-
servation and its integration with wider genepool
conservation. Thanks largely to the work of the
International Board for Plant Genetic Resources,
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the number of ex situ scientists has grown impres-
sively. But few of these scientists have been edu-
cated to carry out interdisciplinary conservation
work. Additionally, research funding has not kept
pace with growth in the field, so specialists too
often lack the operating funds needed to perform
effectively. Universities in both developed and
developing countries, along with the International
Agricultural Research Centers, could help training
centers build personnel capacity for germplasm
conservation. A particularly promising approach is
pairing universities in industrialized nations with
those in developing countries.

Greatly expanded training is also required for
both professional and paraprofessional taxonomists.
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In 1980, no more than an estimated 1,500 or so
professional systematists worldwide were trained to
carry out research on the taxonomy of tropical
species, and the lack is believed to be just as glaring
today."? Worldwide, the gaps in taxonomic research
are astounding. Of the estimated one million free-
living nematodes, only 13,000 have been described,
and efforts to determine how many might exist have
only recently begun. The U.S. National Research
Council has estimated that at least 7500 systema-
tists specializing in tropical organisms are urgently
needed to provide the basic information on biodi-
versity necessary for wise decision-making.'"

The parataxonomist program developed by
INBio in Costa Rica (See Box 34) represents an inno-
vative response to the gap in taxonomic expernse:
parataxonomists are trained quickly, during five-
month courses, and collaborate closely with profes-
sional taxonomists. But the need for professionals
remains. National governments and international
donors should support taxonomic research in uni-
versities—as well as such programs as the Biodiversity
Information Centers and the North-South pairing of
research institutes and universites described above.

Most training needs are best addressed
through local and regional training programs.
Learning new resource-management techniques for
ecosystems unlike those in which a professional will
ultimately work has little or no value. Training pro-
grams should thus vse professionals or institutions
within the region whenever possible.

Action 84

Revise career incentives provided by
governments to increase the
attractiveness of work in the field.

The worldwide need for trained biodiversity
professionals must not overshadow the need to
ensure that skilled workers end up in the places and
positions where they can do the most good. All too
often, those best trained for hands-on biodiversity
conservation work end up in capital cities as admin-
istrators and bureaucrats; as long as financial, pro-
motion, and other incentives point in this direction,
this brain drain from the field is likely to continue.

Governments need to provide irresistible incen-
tives for biodiversity professionals to spend years
working in the field as protected area managers, tax-
onomists, Or resource managers. 1hey must provide
a career ladder that will attract highly qualified indi-
viduals into resource management fields and other
incentives—training, equipment, health care, educa-
tion allowances, salaries, performance bonuses—that
will bring out the best in the field staff. Along with
financial incentives and fringe benefits, the decen-
tralization of decision-making power would help
tremendously since people tend to gravitate to the
center of power in their professions.

Action 85

Strengthen the influence and capacity
of non-governmental conservation and
development organizations to promote
biodiversity conservation.

The roles of non-governmental organizations
(NGOs) in biodiversity conservation have grown
and diversified greatly over the past decade. From
grassroots community organization and assistance
to policy research and advocacy at national and
international levels, NGOs are increasingly impor-
tant actors in promoting efforts to save, study, and
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use biodiversity sustainably and equitably. The roles
of NGOs have expanded faster, however, than their
capacity to carry them out. Rapid expansion and
diversification of functions and objectives have also
engendered strains and tensions.

Four key areas of action are required in the
1990s to realize the promise that NGOs hold in
the struggle to conserve biodiversity. First and most

important, the capacities of developing country
NGOs—and grassroots NGOs everywhere—need
to be strengthened. In particular, they need help
with data management and analysis, policy research
and writing, advocacy skills, media liaison, account-
ing, publicatons development, and public outreach.
Donor organizations, governmental or private, can
help by supporting well-considered projects and

BOX 37

The Philippine Development Forum:
An Emerging Model for North-South NGO Cooperation

The Philippine Development Forum (PDF) is a
network of U.S. -based individuals and organizations
from the environmental, development, religious, and
human rights communities. PDF works in partnership
with a broad range of Philippine NGOs to promote
awareness and facilitate dialogue on equitable and
sustainable development in the Philippines.

The genesis of PDF was a 1989 forum held in
Washington with a delegation of ten leaders of Philip-
pine non-governmental organizations (NGOs). The
Philippine group shared their experiences in grass-
roots development and environmental activism and
presented an integrated vision for community-based,
environmentally sound, equitable, democratic devel-
opment. The NGO leaders urged forum participants
to form a network with which they could work on pol-
icy issues. Energized by this encounter, a group of 17
U.S. NGO representatives continued to meet monthly
to share information and engage in joint advocacy
work. By late 19gi—when another Philippine NGO
delegation came to Washington for PDF's first mem-
bership meeting—PDF had more than 40 U.S. mem-
bers in five cities.

PDF’s three goals are: to raise public awareness
about equitable and sustainable development in the
Philippines, to promote cooperation and linkages

amorg NGOs working on environmental and develop-
ment issues in the United States and the Philippines,
and to educate policy-makers in the U.S. government
and the multilateral development assistance commu-
nity on Philippine NGOs' experiences and views of
development. To achieve these goals, PDF works to
improve the flow of public information between U.S.
and Philippine NGOs, provide 'venues for sharing ideas
and ceveloping analyses, develop educational materi-
als and briefing papers for policy-makers, write advo-
cacy letters to policy-makers, and organize public edu-
cation forums.

PDF's Philippine partners contribute ideas,
information, and analysis from their field programs
and advocacy campaigns, and their priorities for
action influence PDF's program. PDF also maintains
closerelations with three large NGO coalitions in the
Philippines and a host of smaller coalitions and indi-
vidual NGOs.

The PDF is innovative in several respects. First,
the NGOs from the North and the South are participating
as true equals. Second, it works across sectors, linking
environmental, economic, social, religious, and human
rights organizations and issues. Third, PDF neither raises
nor disburses funds for NGO projects in the Philippines,
giving it unusual credibility and objectivity.
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programs addressing these needs. NGOs can also
help each other by sharing skills and expertise.
Second, governments and inter-governmental
agencies need to be more receptive to the participa-
tion of NGOs in national and international policy
and planning dialogues on biodiversity issues. Inter-
nationally, progress has already been great. NGOs
contributed more to the preparations for the 1992
“Earth Summit™ conference (UNCED) than to any
previous UN conference. Many are registered
observers at the meetings of the International Trop-
ical Timber Organizadon (ITTO), and some are rep-
resented in official government delegations. NGOs
have also played an important role in evaluating and
reforming the Tropical Forestry Action Plan (TFAP).
The World Bank increasingly consults with non-gov-
ernmental organizations on policies and projects.
Overall, this increased interaction has broadened the
perspectives of officials involved in inter-govern-
mental processes and spurred them to action.
NGOs’ international effectiveness is con-
strained by several factors. First, many NGOs still
encounter official suspicion, denials of access to infor-
mation, and a lack of funds needed to attend inter-
national meetings. To remedy this, officials should
support formal observer or participant status for non-
governmental organizations in negotiations and meet-
ings, and welcome these groups collegially. Govern-
ments should also revise the many rules that restrict
non-governmental organizations’ timely access to the
information required for informed participation.
Governments and international agencies should also
increase financial support for NGO participation in
key negotiations and meetings: an invitation to the
table without the means to get there is not enough.
At the national level, government agencies
and legislators in many industrialized countries
depend on NGOs for information and policy
advice. In many developing countries, however,
NGOs are still restricted, if not suppressed. Donor
organizations are well situated to foster dialogue
between government agencies and NGOs, make
their own information available to NGOs, and insist
that governments value and expand the NGO role
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in the development projects they support.

Third, NGOs’ accountability to their own con-
stituencies is sometimes tenuous and should be
strengthened. Many international non-governmen-
tal organizations involved in biodiversity conserva-
tion are urban-based organizations working on behalf
of rural peoples and communities, often located on
different continents. The inherent risk is that the rural
poor or other constituencies can become an abstrac-
tion, rather than genuine people with strong convic-
tions and positions on the issues at hand. Compro-
mise may be the lifeblood of negotiation, but nobody
elected environmentalists in Washington, Geneva,
Nairobi, or any other capital city to compromise on
behalf of rural communities without consulting with
them first. Similar questions arise in relationships
between NGOs in the North and South. Resultant
misunderstandings increasingly color NGO-led bio-
diversity initiatives and cloud the legitimacy of these
initiatives in the eyes of both governments and those
constituencies they try to serve. NGOs must therefore
redouble their efforts to remain accountable to those
whose interests they claim to champion. The Philip-
pine Development Forum is one innovative example
of efforts to do so. (See Box 37.)

Since NGOs play an increasingly important
role in both raising and resolving biodiversity-related
issues, they must recognize that their own diversity
is one of their greatest strengths. Some groups are
equipped to seize increasing opportunites for formal
participation in governmental and inter-govern-
mental processes. Others are best suited to work at
the community level, helping communities find their
own path to sustainable development. Stll others
find their niche as watchdogs, calling the bluff of
empty rhetoric, advocating for those without a
voice, and holding governments accountable for
their actions and their promises. The latter path will
often involve confrontation, but not all independent
NGO activities need be confrontational. For exam-
ple, the Keystone Internatonal Dialogue Series on
Plant Genetic Resources, conducted under wholly
independent NGO auspices, built consensus among

all concerned parties.'*
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AMERICA

23-26 JuNE, 1991, SaN Joske, CosTa Rica

RODRIGO GAMEZ, NATIONAL BIODIVERSITY
INsTITUTE (INB10), Costa Rica

Sponsors:

Canadian International Development Agency
The Heinz Charitable Trust

United Nations Development Programme
World Conservation Union (IUCN)

World Resources Institute
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14-17 Jury, 1991, KeysTONE, COLORADO
MicHAEL LesNick, THE KevsToNE CENTER, USA

ConnNIE LEwis, THE KEysToNE CENTER, USA

Steering Committee:

D. Dean Bibles, Bureau of Land Management,
USA

Fernando Blackgoat, Exxon Company, USA

William Bourgeois, MacMillan Bloedel, Ltd.,
Canada

James Broadus, Woods Hole Oceanographic
Institution, USA

Connie Brooks, Davis, Wright and Tremaine, USA

Faith Campbell, Natural Resources Defense
Council, USA

Arthur Campeau, Department of Environment,
Canada

Craig Ferguson, Environment Canada, Canada

Arlin Hackman, World Wildlife Fund Canada,
Canada

John Heissenbuttel, National Forest Products
Association, USA

John Humbke, The Nature Conservancy, USA

Peter Jutro, Environmental Protection Agency,
USA

Reg Kucey, Agriculture Canada, Canada
Thomas Lovejoy, Smithsonian Institution, USA

Donald McAllister, Canadian Centre for
Biodiversity, Canada

David Miller, Freeport-McMoran, USA
Kenton Miller, World Resources Institute, USA

Laurie Montour, Assembly of First Nations,
Canada

Pat Mooney, Rural Advancement Fund
International, Canada

John Morrison, Department of External Affairs,
Canada

Ted Mosquin, Mosquin Bio-Information Ltd.,
Canada

David Neave, Wildlife Habitat Canada, Canada

Christopher Peters, Seventh Generation Fund for
Indian Development, USA

Peter Raven, Missouri Botanical Gardens, USA

David Runnalls, Institute for Research on Public
Policy, Canada

Henry Shands, US. Department of Agriculture,
USA

Robert Szaro, U.S. Forest Service, USA
John Whiting, Canadian Wildlife Service, Canada

Sponsors:

American Forest Council

Chevron Corporztion

Environment Carada
Freeport-McMoran Inc.

Noranda Forest Products Inc.

Pew Charitable Trusts

Robert Birks of the Panicaro Foundation

U.S. Department of Agriculture (Bureau of
Land Management)

U.S. Department of Agriculture (Agricultural
Research Service)

U.S. Department of Defense
U.S. Environmental Protection Agency

U.S. National Park Service
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SOUTHEAST ASIA Sponsors:
17-19 Juiy, 1991, WEST JAvA, INDONESIA Canadian International Development Agency
SURAYA AFIFF, INDONESIAN ENVIRONMENTAL FORUM The Heinz Charitable Trust

(WALHI), INDONESIA

ACA SUGANDHY, ASSISTANT
MINISTER OF STATE FOR POPULATION AND
ENVIRONMENT, INDONESIA

CHARLES BARBER,
WoRrLD RESOURCES INSTITUTE, USA

Organizing Committee:

Euis Ekawati, Ministry of State for Population
and Environment

Susi Fauziah, WALHI

Siti Nissa Mardiah, Ministry of State for
Population and Environment

Akhmad Saikhu, WALHI
Lori Scarpa, World Resources Institute

Karlina Sutaprawira, WALHI

Sponsors:
United Nations Development Programme

World Resources Institute

SOUTH AMERICA

Jury 8-10, 1991, BrasiLia, BrRazZIL

MAaRIA TEREZA JORGE PAapua, FUNDACAD
PRO-NATUREZA

(FUNATURA), BRAZIL

Steering Committee:

Fernando Antonio Thome Andrade, FUNATURA,
Brazil

Fernando Antonio Barros, Journalist, Brazil
Lidio Coradin, Embrapa/Cenargen, Brazil
Maria Tereza Jorge Padua, FUNATURA, Brazil
Herbert O.R. Schubart, INPA, Brazil

United Nations Development Programme
Woerld Conservation Union (IUCN)

World Resources Institute

EUROPE

Jury 22-24, LoNnpon, U.K.
Jack HAWKES, LINNEAN SocieTy, U.K.

VERNON HEYwooD, IUCN PLaNnTs OFFICE, U.K.

Steering Committee:

Jan Cerovsky, World Conservation Union (IUCN),
Czechoslovakia

Michael Claridge, University of Wales, United
Kingdom

John Corkindale, Department of Environment,
United Kingdom

Francoise Burhenne-Guilmin, Environmental Law
Centre, Germany

Jack Hawkes, Linnean Society of London, United
Kingdom

Vernon Heywood, World Conservation Union
(TUCN), United Kingdom

Veir Koester, Ministry of Environment, Denmark

Jeft McNeely, World Conservation Union (IUCN),
Switzerland

Robin Pellew, World Conservation Monitoring
Centre, United Kingdom

Sponsors:

The Act on Environmental Assistance to East
Europe, Danish Government

The European Economic Community
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The Foreign and Commonwealth Office, U.K.
Government

The Linnean Society of London

The Natural History Museum

Expert Workshops

Technical Consultation
on Conserving Biological Diversity

SEPTEMBER 19-20, 1988, Bocorta, COLOMBIA

ALex CoBo, ADVANCED EDUCATION
FounNDATION, COLOMBIA

Sponsors

Advanced Education Foundation

National Institute for Natural Resources

World Resources Institute

World Wildlife Fund/US
je—-—_ S

Conservation of Critical Ecosystems
and Economic Development
OCTOBER 30 - 1 NOVEMBER, 1989,
BANGKOK, THAILAND
CorLin REes, WorLp Bank, USA

NAaI Hrun, UNITED NATIONS ENVIRONMENT
PROGRAMME, THAILAND

KENTON MILLER, WORLD RESOURCES
INsSTITUTE, USA

WaLTER REID, WORLD RESOURCES INSTITUTE, USA

Sponsors
Asian Development Bank

Economic and Social Commission for Asia
and the Pacific

United Nations Environment Programme

U.S. Agency for International Development

World Bank

World Conservation Union (IUCN)

World Resources Institute

World Wildlife Fund—U.S.
== ]

Implementing the Biodiversity
Conservation Strategy

NOVEMBER 30, 1990, PERTH, AUSTRALIA
(IUCN GENERAL ASSEMBLY)

JEFFREY MCNEELY, WORLD CONSERVATION UNION
(IUCN), SWITZERLAND

KENTON MILLER, WORLD RESOURCES
INSTITUTE, USA

T ——y
Property Rights, Biotechnology
and Genetic Resources

10-13 Juneg, 1991, Nairosl, KEnya

CALESTOUS JUMA, AFRICAN CENTRE FOR
TECHNOLOGY STUDIES, KENYA

WaLTER REID, WORLD RESOURCES INSTITUTE, USA

BETTINA NG'WENO, AFRICAN CENTRE FOR
TECHNOLOGY STUDIES, KENYA

Sponsors:
The Danish International Development Agency
International Development Research Centre
Stockholm Environment Institute
Swedish International Development Authority
Swedish Society for Conservation of Nature
United Nations Development Programme
United Nations Environment Programme
World Conservation Union (IUCN)

World Resources Institute
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Information for Decision-Makers: International Conference on
How to Mobilize a Developing Women and Biodiversity

Nation’s Biotic Wealth

JUNE 20-22, 1991, SaN Josg, CosTa Rica

RODRIGO GAMEZ, NATIONAL BIODIVERSITY
InsTITUTE (INB1O), COosTA RicA

KENTON MILLER, WORLD RESOURCES
INsTITUTE, USA

Sponsors:

Canadian International Development Agency
The Heinz Charitable Trust

United Nations Development Programme
World Conservation Union (IUCN)

World Resources Institute

The Potential for Integration of
Biodiversity Conservation Technologies

Jury 3-5, 1991, Brasiuia, Brazit

MaRIa TEREZA JORGE PaDUA, PRO-NATURE FOUN-
paTioN (FUNATURA), Braziv

KEnTON MILLER, WORLD RESOURCES INSTITUTE,
USA

Sponsors:

Canadian International Development Agency
The Heinz Charitable Trust

Ministry of the Environment, Brazil
Secretary for Science and Technology, Brazil
United Nations Development Programme
World Conservation Union (IUCN)

World Resources Institute

OCTOBER 4-6, 1991, CAMBRIDGE, MASSACHUSETTS
LA BORKENHAGEN, HARVARD UNIVERSITY, USA
Juria Booms, HARVARD UNIVERSITY, USA

JANET N. AgraMoviTZz, WORLD RESOURCES
InsTITUTE, USA

WaALTER REID, WoRLD RESOURCES INSTITUTE, USA

Sponsors:

Connie and Edward Bransilver

Edmund A. Stanley Jr.

Education for Action, Radcliffe College
Harvard College: Dean of Students

Harvard Institute of International Development
Radcliffe Union of Students

Wotld Bank

World Resources Institute

Steering Committee:

Joan Martin-Brown, United Nations Environment
Programme

Rosalie Huisinga Norem, U.S. Agency for
International Development

Deborah Strauss, Diversity Magazine

Kenton Miller, World Resources Institute
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Other Contributors

The following individuals took part in consulta-
tions or workshops, prepared back- ground papers
for the Strategy, contributed written comments,
served on Steering Committees, or helped in the
research and preparation of the manuscript.

Janet N. Abramovitz, Associate, World Resources
Institute, USA;

Abdulaziz Abuzinada, Secretary General,
National Commission for Wildlife Conservation
and Development, Saudi Arabia;

Rohini Acharya, MERIT, The Netherlands;
Soenartono Adisoemarto, Naturindo, Indonesia;

Suraya Afiff, Biodiversity Program Director,
Indonesian Environmental Forum (WALHI),
Indonesia;

Jorge Ahumedes, President, National Parks
Foundation, Argentina;

Paul Aird, Professor, The Earth Sciences
Center University of Toronto, Canada;

J. Akeroyd, United Kingdom;

Vickie Alaimo, Office of Voluntary & Humanitary
Progs., USAID, Indonesia;

Rita Alfaro, Data Base Coordinator, National
Institute of Biodiversity, Costa Rica;

Pablo Alfonso, University of the Philippines at
Los Banos, the Philippines;

Cleber Alho, Brasilian Representative, WWF-
WorldWide Fund for Nature, Brazil;

Hadi Alikodra, Deputy to the Assistant Minister
for Natural Resources Conservation, Ministry of
State for Population and Environment, Indonesia;

Porfirio Alino, Marine Science Institute, the
Philippines;

Bob Allkin, Royal Botanical Gardens, United
Kingdom;

Sergio Almeida, Forestry Engineer, Brasilian
Institute for the Environment and Renewable
Natural Resources (IBAMA), Brazil;

Mayra Altamirano C., Association of Biologists
and Ecologists, Nicaragua;

Miguel Alteri, Associate Professor, University
of California at Berkeley, USA;

Wdies Beves do Amaral, Professor, UNESP -
Botucatu/SOS Mata Atlantica, Brazil;

C. Ambler, Globe Book Services, United
Kingdom:;

Rajo Ameresekere, Ministry of Environment,
Sri Lanka;

Ira Amstadter, Madagascar Program Officer,
World Wildlife Fund, USA,;

James K. An, Curator and Chairman, Department
of Zoology Taiwan Museum, Taiwan;

German Andrade, Nature Foundation, Colombia;

Martin Angel, Institute of Oceanographic Sciences,
Deacon Laboratory, United Kingdom;

A. Aniol, Plant Breeding Institute, Poland;

Paulo de Tarso Zuquim Antas, Chief Biologist,
CEMAVE/Brasilian Institute for the
Environment and Renewable Natural Resources
(IBAMA), Brazil;

Aldo Antonietti, Swiss Office on Environment,
Forests, and Landscape, Switzerland;

Wilfredo Aragén, V. President, Coordinating
Body - Indigenous Peoples’ Organizations of the
Amazon Basin (COICA), Peru;

Jorge Aranda B., National Association for Nature
Conservation (ANCON), Panama;

Pedro Araya, Chief of the National Parks
Secton, National Corporation for Forestry
(CONAF), Chile;

Guillermo Archibold, Director Pemasky,
PEMASKY, Panama;

Oscar Arias, Agri-Biotechnology of Costa Rica,
Costa Rica;

Khalid M.A. Arkanji, MEPA, Saudi Arabia;
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Moacir Bueno Arruda, Brasihan Institute for the
Environment and Renewable Natural Resources
(IBAMA), Brazil;

Gilbert Arum, Indigenous Fruits Project Officer,
Kenya Energy and Environment Organization,
Kenya

Robert Arunga, Kenya Industrial Research
Development Institute, Kenya

William Asigau, Department of Environment and
Conservation, Papua New Guinea

Michae] Atchia, EETU, United Nations
Environment Programme, Kenya

Harris Surono Wardi Atmodjo, Chief of
Directorate for Environmental Impact Analysis,
Ministry of Forestry, Indonesia;

Ana Auer, Post-Graduate Student, Federal
University of Parand, Brazil;

Bruce Aylward, Research Associate, International
Institute for Environment and Development
(ITED), United Kingdom;

C.R. Babu, University of Delhi, India;
Danilo Balete, Haribon Foundation, Philippines;

Elisa Barahona, General Secretary for
Environment, Spain;

James Barborack, Professor, Peace University,
Costa Rica;

C. Barden, WWEF, United Kingdom;

B.A. Barlow, CSIRO Division Plant Industry,
Australia;

Ernesto Barriga B., Consultant, Colombia;

Jorge Eduardo Granja e Barros, FUNATURA,
Brazil;

Mariluza Araujo Barros, Professor, Brazilian
Botanical Society, Brazil;

John Barton, Stanford Law School, USA;
Valerie Barzetti, Panos Institute, United Kingdom;

Marjorie Beane, Development Director, World
Resources Institute, USA;

Timothy Beatley, School of Architecture, USA;

Vitor Bechkek, Researcher, Brazilian Corporation
for Agriculture Research - CPAC, Brazil;

Benjamin Beck, National Zoo, Smithsonian
Insttute, USA,;

K. Beese, Commission of European Communities,
Belgium;

Lekh Nath Belbase, National Planning
Commuission, Nepal;

G. Belchansky, Academy of Sciences of the USSR
Insttute of Ecology and Animal, USSR;

S. Beldescu, Romanian Academy, Romania;

J. Benfield, Narural History Museum, United
Kingdom;

Bo Bengtsson, Director General, Swedish Agency
for Research Cooperation with Developing
Countries, Sweden;

Manuel Benitez, Programs Coordinator, [UCN
Friedrich Ebert Foundation, El Salvador;

James Bennett, Aquatic Non-Game Specialist,
Colorado Division of Wildlife, USA;

Peter Bennet, National Federation of Zoos,
United Kingdom;

Weodraff Whitman Benson, Professor,
UNICAME Brazil;

Wim Bergmans, Species Survival Commuission,
The Netherlands;

Angela Bernardes, USAID, Brazil

Dean Bibles, Director WA and OR Bureau of
Land Management, USA;

Simone Bilderbeek, Netherlands National
Committee for [UCN, The Netherlands;

Mona Bjorklund, Senior Program Officer,
Environmental Management, United Nations
Environment Programme (UNEP), Kenya;

Stephen Blackmore, Keeper of Botany, Natural
History Museum, United Kingdom;

Delmar Blasco, Director of International Affairs,
World Conservation Union (IUCN), Switzerland;

Mario S. Boiteux, Biologist, FUNATURA, Brazil;
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Clovis Ricardo Scharape Borges, President,
SPVS, Brazil;

Lea Borkenhagen, Harvard University, USA;

E. Boukvareva, Academy of Sciences of the USSR
Institute of Ecology and Animal, USSR;

William Bourgeois, General Manager of Woodland
Services, MacMillan Bloedel, Ltd., Canada;

Mario Boza, Vice Minister, Ministry of Natural
Resources, Energy and Mines, Costa Rica;

David Brackett, Director General, Canadian
Wildlife Service, Canada;

Maria Gorett Braga, Renewable Natural Resources
Analyst, Nature Foundation of Tocantins
(NATURATINS), Brazil;

Susan Bragdon, Consultant, United Nations
Environment Programme (UNEP), Kenya;

Tore Brevik, Chief, IPA, UNEPR, Nairobi, Kenya;

Alan Brewster, Vice President for Administration
and Finance, World Resources Institute, USA;

Peter Bridgewater, Director, Australian National
Parks and Wildlife Service, Australia;

Per Brinck, University of Lund, Sweden;

James Broadus, Director, Marine Policy Center,
USA;

Warren Brockelman, Center for Conservation
Biology, Mahidol University, Thailand;

Daniel Bromley, University of Wisconsin, USA;
Joyce Bromley, University of Wisconsin, USA;

Connie Brooks, Partner, Davis, Wright and
Tremaine, USA;

S.J. Brooks, Natural History Museum,
United Kingdom;

Mick Brown, Tasmanian Forestry Commission,
Australia;

Rick Brown, Resource Specialist, National Wildlife
Federation, USA;

William Brown, Waste Management, Inc., USA;

T Stephen Brush, Associate Professor, University of

California at Davis, USA;

Ludewig Buckup, Representative, AGAPAN,
Brazil;

Gerardo Budowski, Director of Natural
Resources, Peace University, Costa Rica;

Tamara Budowski, Horizontes, Costa Rica;

Bruce Bunting, Director, Asia Program, World
Wildlife Fund, USA;

Jim Burbee, Chief Forester, Northwood Pulp and
Timber Ltd, Canada;

Andrew Burbilge, Western Australian Dept. of
Conservation and Land Management, Australia;

Francoise Burhenne-Guilmin, Environmental Law
Centre, IUCN, Germany;

John Burke, Head, Communications Division,
World Conservation Union (IUCN), Switzerland;

Sarah Burns, NGO Liaison, World Resources
Institute, USA;

Rebecca Butterfield, North Carolina State
University, USA;

Marie Bystrom, Environmental Program Officer,
Agriculture Division, Swedish International
Development Agency (SIDA), Sweden;

Milton Cabrera, Center for Conservation Studies
(CECON), Guatemala;

Dulce Cacha, President, Foundation for
Sustainable Development, Inc., Philippines

John Denys Cadman, Chief Environmental
Coordinator, Eletronorte, Brazil;

Ibsen de Gusmao Camara, President, Brazilian
Society for the Protection of the Environment,
Brazil;

Jodo Batista Drummond Camara, Chief of
Protected Areas, Brasilian Institute for the
Environment and Renewable Natural Resources

(IBAMA), Brazil;

Faith Campbell, Senior Project Scientist, Natural
Resources Defense Council, USA;
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Arthur Campeau, Special Advisor for International
Affairs to the Minister of Environment, Canada;

José Campoy, Biologist, Ecological Center of
Sonora, Mexico;

Indra Candanedo, National Parks and
Environment Foundation (PANAMA), Panama;

Vanderlei Canhos, Coordinator, Tropical Data
Bases, Foundation “Andre Tosello”, Brazil;

Joao Paulo Capobianco, Superintendent of
Foundation SOS Mata Atlantica, Brazil;

Eric Cardich, Pachamama Society, Peru;

R.C.]. Carling, Chapmans & Hall, United
Kingdom;

Gonzalo Castro, Program Manager, Western
Hemisphere Shorebird Reserve Network, USA;

John Catena, Marine Policy Coordinator, Maine
Coastal Program, USA

Henrique Cavalcanti, Brazilian Society for
Environmental Technology, Brazil;

Roberto Cavalcanti, Professor, Brasilia University,
Brazil;

Ana Isabel Cazemajou, University of Brasilia,
Brazil;

Charles O. Cecil, U.S. Department of State, USA;
Flora Cerqueira, Consultant, UNDP, Brazil;

Paul Chabeda, Kenya Wildlife Service, Kenya;
Chris Chaney, U.S. Geological Survey, USA;

Maria Elfi Chavez, Nature Foundation, Colombia;

Ralph Cheesman, Chair, Mineral Industry Land
Use Committee, Canada;

S. Chin, Western Australian Herbarium, Australia;

Mark Christensen, Russell McVeagh Solicitors,
New Zealand;

M.F. Claridge, President, Linnean Society
(London), United Kingdom;

H. A. Clark, Director General, Environment
Canada, Canada;

Tim Clark, Yale University, USA;

David Cleveland, Research Associate, Native
Seeds/SEARCH, USA;

Alex Cobo A., Division Director, Higher
Education Foundation, Colombia;

Joel Cohen, Office of Agriculture, USAID, USA;

José Concepcién Delgado, Biologist, INIFAP, Field
Experiment Station, Zacatepec, Mexico;

David Cooper, Genetic Resources Action
International, Spain;

Lidio Coradin, Brazilian Corporation for Farm
and Agriculture Research (EMBRAPA), Brazil

Jane Corbett, Earthwatch Europe, United
Kingdom;

John Cordell, Pacific Program Director, Cultural
Survival, USA;

J. Corkindale, Department of Environment,
United Kingdom;

Mireya Correa A., Smithsonian Researcher,
Smithsonian Institution Tropical Research Center,
Panama;

Cheryl Cort, World Resources Institute, USA;

Jorge Cortes, Biologist, University of Costa Rica,
Costa Rica;

Judith Cortesio, Environmental Policy Advisor,
SEMAM, Brazil;

José Pedro de Oliveira Costa, Consultant, World
Conservation Union (IUCN), Brazil;

Sylvie Cote, Environment Canada, Canada;

Kathleen Courrier, Publications Director, World
Resources Institute, USA;

Mauricio Coutinho, Amara dos Deputados,
Legslative Advisor, Brazil

Gordon M. Cragg, National Cancer Institute, USA;

Wendy Craik, Assistant Executive Officer, Great
Barrier Marine Park Authority, Planning and
Management Section, Australia;

Doreen Crompton, World Bank, USA;
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Debbie Crouse, Center for Marine Conservation,
USA;

Gustavo Cruz, Department of Biology, National
Autonomous University of Honduras, Honduras;

Marcos Cruz, Engineer, Associacio Pro-Fundacao
Vespertina, Brazil;

Marios Antonio Cardoso Cruz, Associacao Pro-
Fundacio Vespertina, Brazil;

Gustavo da Fonseca, Professor, University of
Minas Gerais, Brazil;

Uttam Dabholkar, Chief, DPCU, United Nations
Environment Programme, Kenya;

Chula Dahanayake, Law Department, University
of Botswana, Botswana;

Kevin Dahl, Native Seeds/SEARCH, USA;

Kenneth Dahlberg, Department of Political
Science, Western Michigan University, USA;

Lukito Daryadi, Assistant to the Minister of
Forestry, Ministry of Forestry, Indonesia;

Bruce Davidson, Wildlife Society of Southern
Africa, South Africa;

Peta Davies, Conservation Council of Western
Australia, Australia;

Steven Davies, Landmark Consultancy, U.K.;

Gloria Davis, Chief, Division for Environment and
Social Affairs, World Bank, USA;

S.D. Davis, World Conservation Union (IUCN),
Switzerland;

Xue Dayuan, National Environmental Protection
Agency, China;

Giovanni Carvalho de Amorim, Researcher, Brazil;

Eulalia A. Machado de Carbalho, Superintendent,
Brasilian Institute for the Environment and
Renewable Natural Resources (IBAMA), Brazil;

Eliani Alves de Carvalho, Assistant Coordinator,
Rapporteur, UNCED 92, Brasilian Institute for the
Environment and Renewable Natural Resources

(IBAMA), Brazil;

Machado de Carvalho, Superintendent of Brasilian
Institute for the Environment and Renewable
Natural Resources (IBAMA), Brazil;

Gina de Ferrari, House of Representatives, USA;

Graciela de la Garza Garcia, General Director of
Ecological Conservation, Secretariat of Urban
Development and Ecology, Mexico;

Charles de Haes, Director General, Worldwide
Fund for Nature, Switzerland;

Maria Pereira de Jarsio}, Second Secretary,
Brazilian Embassy, Paraguay;

Marlen de Mendez, Secretariat, National Institute

of Renewable Natural Resources and the
Environment (INDERENA), Colombia;

Zulma Ricord de Mendoza, Director of National
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Salvador;

Carlos de Paco, Technical Director, National Parks
Foundation, Costa Rica;

José de Ribamar Fereira, Chief Advisor,
SEMATUR, Brazil;

Lalanath de Silva, Environmental Foundation,
Sri Lanka;

Paulo de Torso Antas, Biologist, Head of the
Center, Brasilian Institute for the Environment and
Renewable Natural Resources (IBAMA), Brazil;

Matthijs de Vreede, Radio Nederland Training
Centre, The Netherlands;

Daniel Debouck, Research Programme, IBPGR,
Italy;

José Concepcion Boyas Delgado, Researcher,
Zacatepec Research Station, INIFAP-SARH,
Zacatepec, Mexico;

Alonso Delgado, Consultant in Natural Resources,
Costa Rica;

Tim Dendy, South Australian Dept. of
Environment and Planning, Australia;

John Dennis, Supervisory Biologist, Wildlife &
Vegetation Division, National Park Service, USA;

Robert Dennis, President,

J The Piedmont Environmental Council, USA;
]
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Glossary

Accession. A sample of a crop variety collected at a specif-
ic location and time; may be of any size.

Alien species. A species occurring in an area outside of its

historically known natural range as a result of intention--

al or accidental dispersal by human activities. (Also
known as an exotic or introduced species.)

Assemblage. See “Community.”

Biodiversity. The totality of genes, species, and ecosystems
in a region or the world.

Biogeography. The scientific study of the geographic dis-
tribution of organisms.

Biological Resources. Those components of biodiversity
of direct, indirect, or potential use to humanity. (Used
interchangeably with “Biotic Resources”)

Biome. A major portion of the living environment of a
particular region (such as a fir forest or grassland), char-
acterized by its distinctive vegetation and maintained by
local climatic conditions.

Bioregion [bioregional planning]. A territory defined by a
combination of biological, social, and geographic criteria,
rather than geopolitical considerations; generally, a sys-
tem of related, interconnected ecosystems.

!

Biota. All of the organisms, including animals, plants, fun-
gi, and microorganisms, found in a given area.

Biotechnology. Any technology that is applied to living
organisms to make them more valuable to people.

" Biotic. Pertaining to any aspect of life, especially to char-

acteristics of entire populations or ecosystems.

Buffer-zone. The region near the border of a protected
area; a fransition zone between areas managed for dif-
ferent objectives.

Carrying Capacity. The maximum number of people, or
individuals of a particular species, that a given part of
the environment can maintain indefinitely.

Climax Community. The end of a successional sequence;
a community that has reached stability under a partic-
ular set of environmental conditions.

Co-management. The sharing of authority, responsibility,
and benefits between government and local communities
in the management of natural resources.

Common Property Resource Management. The manage-
ment of a specific resource (such as a forest or pasture)
by a well-defined group of resource users with the
authority to regulate its use by members and outsiders.
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Community. An integrated group of species inhab-
iting a given area; the organisms within a com-
munity influence one another’s distribution,
abundance, and evolution. (A Human Commu-
nity is a social group of any size whose members
reside in a specific locality.)

Comparative Advantage. Relative superiority with
which a region or state may produce a good or
service.

Conservation. The management of human use of
the biosphere so that it may yield the greatest sus-
tainable benefit to current generations while
maintaining its potential to meet the needs and
aspirations of future generations: Thus conser-
vation is positive, embracing preservation, main-
tenance, sustainable utilization, restoration, and
enhancement of the natural environment.

Conservation of Biodiversity. The management of
human interactions with genes, species, and
ecosystems so as to provide the maximum bene-
fit to the present generarion while maintaining
their potential to meet the needs and aspirations
of future generations; encompasses elements of
saving, studying, and using biodiversity.

Cultivar. A cultivated variety (genetic strain) of a
domesticated crop plant.

Cultural diversity. Variety or multiformity of
human social structures, belief systems, and
strategies for adapting to situations in different
parts of the world.

Ecosystem. A dynamic complex of plant, animal,
fungal, and microorganism communities and
their associated non-living environment interact-
ing as an ecological unit.

Ecotourism. Travel undertaken to witness sites or
regions of unique natural or ecologic quality, or
the provision of services to facilitate such travel.

Endemic. Restricted to a specified region or locality.

Ex situ Conservation. Keeping components of bio-
diversity alive outside of their original habitat or
natural environment.

Fauna. All of the animals found in a given area.
Flora. All of the plants found in a given area.

Gene. The functional unit of heredity; the part of
the DNA molecule that encodes a single enzyme
or structural protein unit,

Gene Bank. A facility established for the ex situ
conservation of individuals (seeds), tissues, or
reproductive cells of plants or animals.

Genetic diversity. Variation in the genetic composi-
tion of individuals within or among species; the
heritable genetic variation within and among
populations.

Gemplasm. The genetic material, especially its spe-
cific molecular and chemical constitution, that
comprises the physical basis of the inherited qual-
ities of an organism.

Grassroots [organizations or movements]. People
or society at a local level, rather than at the cen-
ter of major political activity.

Habitat. The environment in which an organism
lives. Habitat can also refer to the organisms and
physical environment in a particular place.

Hybridization. Crossing of individuals from genet-
ically different strains, populations, or species.

In situ Conservation. The conservation of biodiversi-
ty within the evolutionary dynamic ecosystems of
the original habitat or natural environment.

Indicator Species. A species whose status provides
information on the overall condition of the ecosys-
tem and of other species in that ecosystem.

Indigenous Peoples. People whose ancestors inhab-
ited a place or country when persons from anoth-
er culture or ethnic background arrived on the
scene and dominated them through conquest,
settlement, or other means and who today live
more in conformity with their own social, eco-
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nomic, and cultural customs and traditions than
with those of the country of which they now
form a part. (also: “native peoples” or “tribal
peoples”)

Intellectual Property Right. A right enabling an
inventor to exclude imitators from the market
for a limited time.

Introduced Species. See alien species.

Keystone Species. A species whose loss from an
ecosystem would cause a greater than average
change in other species populations or ecosystem
processes.

Landraces. A crop cultivar or animal breed that
evolved with and has been genetically improved
by traditional agriculturalists, but has not been
influenced by modern breeding practices.

Minimum Viable Population. The smallest isolated
population having a good chance of surviving for
a given number of years despite the foreseeable
effects of demographic, environmental, and genet-
ic events and natural catastrophes. (The probabil-
ity of persistence and the time of persistence are
often taken to be 99 percent and 1000 years,
respectively.)

Mycorrhizal Fungi. A fungus living in a mutualistic
association with plants and facilitating nutrient
and water uptake.

National Income Accounts. System of record by
which the vigor of a nation’s economy is mea-
sured. (Results are often listed as Gross Nation-
al Product, or Gross Domestic Product.)

Native Species. Plants, animals, fungi, and micro-
organisms that occur naturally in a given area or
region.

Nitrogen Fixation. A process whereby nitrogen fix-
ing bacteria living in mutualistic associations with
plants convert atmospheric nitrogen to nitrogen
compounds that plants can utilize directly.

Non-governmental Organization (NGO). A non-
profit group or association organized outside of
institutionalized political structures to realize par-
ticular social objectives (such as environmental
protection) or serve particular constituencies
(such as indigenous peoples). NGO activities
range from research, information distribution,
training, local organization, and community ser-
vice to legal advocacy, lobbying for legislative
change, and civil disobedience. NGOs range in
size from small groups within a particular com-
munity to huge membership groups with a
national or intemational scope.

Parataxonomists. Field-trained biodiversity collec-
tion and inventory specialists recruited from local
areas.

Patent. A government grant of temporary monopoly
rights on innovative processes or products.

Pathogen. A disease-causing microorganism; a bac-
terium or virus.

Phylogenetic. Pertaining to the evolutionary history
of a particular group of organisms.

Phylum. In taxonomy, a high-level category just
beneath the kingdom and above the class; a
group of related, similar classes.

Population. A group of individuals with common
ancestry that are much more likely to mate with
one another than with individuals from another
such group.

Primary [or natural] forest. A forest largely undis-
turbed by human activities.

Primary Productivity. The transformation of chem-
ical or solar energy to biomass. Most primary
production occurs through photosynthesis,
whereby green plants convert solar energy, car-
bon dioxide, and water to glucose and eventual-
ly to plant tissue. In addition, some bacteria in
the deep sea can convert chemical energy to
biomass through chemosynthesis.
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Protected Area. A legally established land or water
area under either public or private ownership that
is regulated and managed to achieve specific con-
servation objectives.

Recalcitrant Seed. Seed that does not survive drying
and freezing.

Rehabilitation. The recovery of specific ecosystem
services in a degraded ecosystem or habitat.

Restoration. The return of an ecosystem or habitat
to its original community structure, natural com-
plement of species, and natural functions.

Seedbank. A facility designed for the ex sitx con-
servation of individual plant varieties through
seed preservation and storage.

Selection. Natural selection is the differential con-
wribution of offspring to the next generation by
various genetic types belonging to the same pop-
ulations. Artificial selection is the intentional
manipulation by man of the fitness of individuals
in a population to produce a desired evolutionary
response.

Species. A group of organisms capable of inter-
breeding freely with each other but not with
members of other species.

Species Richness. The number of species within a
region. (A term commonly used as a measure of
species diversity, but technically only one aspect
of diversity.)

Subspecies. A subdivision of a species; a population
or series of populations occupying a discrete
range and differing genetically from other sub-
species of the same species.

Succession. The more or less predictable changes
in the composition of communities following a
natural or human disturbance.

Sustainable development. Development that meets
the needs and aspirations of the current genera-
tion without compromising the ability to meet
those of future generations,

Systematics. The study of the historical evolutionary
and genetic relationships among organisms and of
their phenotypic similarities and differences.

Taxon (pl. taxa). The named classification unit (e.g.
Homo sapiens, Hominidae, or Mammalia) to
which individuals, or sets of species, are assigned.
Higher taxa are those above the species level.

Taxonomy. The naming and assignment of organ-
1sms to taxa.

Trophic Level. Position in the food chain, deter-
mined by the number of energy-transfer steps to
that level.

Variety. See Cultivar.
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List of Acronyms

BGClI Botanic Gardens Conservation International

BGCS Botanic Gardens Conservation Secretariat of
[UCN

BIC Bank Information Center

CCAMLR Convention on the Conservation of Antarctic
Marine Living Resources

CDC
CITES

Conservation Data Center

Convention on International Trade in Endan-
gered Species of Wild Flora and Fauna

CNPPA  Commission on National Parks and Protected

Areas of [UCN

CPC Center for Plant Conservation

ECG Ecosystems Conservation Group

ELCI Environmental Liaison Center/International

FAO Food and Agriculture Organization of the
United Nations

GATT  General Agreement on Tariffs and Trade

GEF Global Environment Facility

GEF/STAP Global Environment Facility/Science and
Technology Advisory Panel

GEMS

IUCN

MCDP
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Global Environment Monitoring System of
UNEP

Gross National Product

International Agricultural Research Center
International Board for Plant Genetic Resources
International Council for Bird Preservation
Integrated Conservation/ Development Project
International Monetary Fund

International Panel on Biodiversity Conserva-
ton

Intellectual Property Right

International Species Inventory System
International Tropical Timber Agreement
International Tropical Timber Organization
International Union of Biological Sciences

International Union for Conservation of Nature
and Natural Resources, also known as World
Conservation Union

Marine Conservation and Development
Program
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MIRCEN Microbiological Resources Center WRI World Resources Institute
NGO Non-governmental Organization WWEF World Wide Fund for Nature (previous-
. . ly World Wildlife Fund and still World
P Plant V:
e Jant Yariety Srosenan Wildlife Fund in the USA)
SCOPE  Scientific Committee on Problems of the
Environment
SNA System of National Accounts of the
United Nations
SSC Species Survival Commission of [UCN
TFAP Tropical Forestry Action Plan
TNC Transnational corporation
TRAFFIC Trade Record Analysis of Flora and
Fauna in Commerce
TRIPS Trade-Related Aspects of Intellectual
Property Rights negotiating group of
GATT
UN United Nations
UNCED  United Nations Conference on Environ-
ment and Development, also known as
the “Earth Summit”
UNDP  United Nations Development
Programme
UNEP United Nations Environment
Programme
UNESCO United Natons Education, Scienafic, and
Culrural Organization
UPOV International Union for the Protection
of New Varieties of Plants
USAID  United States Agency for International
Development
USDA United States Department of Agriculture
WCMC  World Conservation Monitoring Centre
WHSRN Western Hemisphere Shorebird Reserve
Network
WIPO  World Intellectual Property Organiza-
tion
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Acid rain, 14
Action alerts, 33
Africa
family planning services, 50-51
native grazing animals, 107
protected areas management, 120
role of women, 70-71
species-specific conservation, 134-135
traditional medicines, 93
African Centre for Technology Studies, 59
African cichlid fish, 45-46, 146
Agriculture
conserving biodiversity, 109-115
cropland areas, 49-50
decline of species numbers, 15-16
economic value, 2-4
“Green Revolution” varieties, 9
introduced species, 46
land restoration, 114-115
loss of biodiversity, 15
loss of genetic diversity, 9, 11
plant breeding, S
policies for biodiversity conservation, 41-43
value of diversity, 4-5
Agrochemical, 114
AIDESER, 114-115
Alaska, 48, 146

Index

Alien species, 14, 40
and decline of freshwater ecosystems, 10, 11
guidelines for translocations, 45
Alkaline-tolerant species, 111-112
Amazon
Brazil nuts, 88, 91
cattle ranches, 112
indigenous approaches to restoration, 113, 114-115
indigenous peoples, 84
Amazon Treaty, 125
Amboseli Park (Kenya), 132
American Minor Breeds Conservancy, 139
Amerindians, 102
Antarctica, 120
Antelopes
conservation action plans, 134
migratory, 63
Aquaria, 25
role in conservation of biodiversity, 145-146
Arborerta, 137, 143-144, 146
Arizona, 131
Asia
family planning services, 50-51
protected areas management, 120
role of women, 70-71
See also Southeast Asia

Association of Forest Service Employees for Environmental

Ethics (AFSEE), 85
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Auk, Grear, 12, 14

Australia, 128-129
and biodiversity conservation plan, 34
botanic garden networks, 144
loss of diversity, 8
protected areas management, 120
zoo breeding programs, 144

Azores, 8

Bangladesh, 120
Bank Information Center (BIC), 158
Basic Law on Conservation of Living Resources and
their Ecosystems, 100
Bats, 8, 108
Bear, Asiatic black, 93
Bering Sea, 12
Bhutan Trust Fund, 76
Biodiversity
building a sustainable society, 21
categories, 2-3
components, 1, 2-4
definition, 2
developing national policies, 34
Early Warning Network, 33
economic considerations, 16-17
freshwater ecosystems, 10-11
fundamental causes of problem, 12, 15-18
increasing awareness of importance, 148-150
international information network, 157
losses of, 7-11
in marine ecosystems, 12-13
mechanisms for loss of, 14-15
species numbers, 9
value of, 4-§
Biodiversity conservation, 5
availability of institutional information, 150-157
basic and applied research, 158-161
contribution of protected areas, 121, 125-132
development assistance process, 67-71
expanding human capacity, 147-166
funding, 71-77
goals, 19-20, 22-23
human resources development, 162-165
integrated approach, 133, 135
integration into international economic policy, $6-61

local incentives, 79-95
management of biological resources, 107-115
non-governmental organizations, 165-167
objectives, 22-25
off-site facilities, 137-146
principles and guidelines, 23, 35-36
private sector initiatives, 105-107
protected areas, 117-131
public policies, 38-49
reducing demand for resources, 49-54
restoring degraded lands, 110-115
role of women, 70-71
strategy, 26-28
technologies for, 58-59
Biodiversity Conservation Trusts, 106-107
Biodiversity Country Reports, 72
Biodiversity Information and Monitoring Centers,
151-155
Biological and Conservation Data System, 154
Biological diversity, international legal framework,
62-66
Biological Diversity and Genetic Resources Project,
162
Biological inventories, 153-155
Biological resources, 107-115
Biopolicy Institute, 59
Bioregion
definition, 97
elements and dynamics, 98-99
Bioregional approach, 24
Bioregional management, 97-115
information centers, 105
institutional conditions for conservation and
development, 101-105
meaning of, 97, 100
Biosphere reserve concept, 100
Biota, 4
Biotechnology, 43
genetic resources and, 22-23
preventing negative impact, 47
Biotechnology Trusts, 59
Birds
fruit-eating, 108
migratory, 63
protected area assessments, 121, 124



Bolivia, 91

Bonn, 63

Boston, 146

Botanic gardens, 24, 25, 137
conserving wild plant resources, 143-144
network, 144

Botanic Gardens Conservation International (BGCI),
134, 143

Botswana, 120

Brachiaria bryzantha (forage species), 112

Brazil
cattle ranches, 112
genetic resource conservation, 91
harvesting non-timber forest products, 85-86
national protected area system plans, 120
off-site conservation facilities, 137
restoring degraded watersheds, 112, 113
soybeans, 52, 53

Brazil nuts, 88, 91

Breeders’ rights, 93

Bribi (Amerindians), 102

Buffer Overlay Zone, 131

Buffer zones, 100, 111, 128-131

By-catch, 40

Cabecar (Amerindians), 102
Cacti, 133, 143
California
loss of diversity, 8
timber production, 52, 54
Cambridge Botanic Garden, 137
Canada
botanic gardens, 143
co-management of caribou, 86
conservation data center network, 154
land trusts, 107
national protected area system plans, 120
protected areas, 130
Canary Islands
botanic garden, 137
extinction of plant species, §
Captve Breeding Specialist Group (CBSG), 145
Caribbean
conservation data center network, 154
monk seal, 12

protected areas assessment, 123
traditional medicines, 92
Caribou, 86
Carrying capacity, 21
Cattle ranches, 112
Center for Plant Conservation (CPC), 144, 146
Central America, 120, 130
Cerradao, 143
Chemical fertlizers, 42
Chile
loss of diversity, 8
national protected area system plans, 120
China
botanic garden networks, 144
cultivated medicinal plants, 142
Citrus canker, 9, 11
Climate changes
international agreements, 65
and loss of biociversity, 14-15
Climate Convention, 65
Co-management of resources, 84-86
marine, 87
Coastal areas, 86
Coastal waters, 39-41
Coelacanth fish, 12
Colombia, 105
Commission on National Parks and Protected Areas
(CNPPA), 121,162
Commission on Plant Genetic Resources, 47, 64,
93,157
Commonwealth Science Council, 162
Communities
See Local communities
Condor, California, 146
Conference of Parties, 63
Conservataire et [ardin Botanique du Mascarin,
143-144
Conservation, 5
building a sustainable society, 21
catalytic actions, 26-28
developing national policies, 34
goals, 19-20, 22-23
legal and institutional constraints, 18
marine, 13
principles and guidelines, 23, 35-36
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reducing resource consumption, 51-52
species, population, and genetic diversity, 133-146
strategic objectives, 22-25
Conservation Data Centers (CDCs), 154
Conservation easements, 106
Conservation International, 102
Convention Concerning the Protection of the World
Cultural and Natural Heritage, 63
Convention on the Conservation of Migratory
Species of Wild Animals, 63
Convention on Biological Diversity, 26, 27, 29
essential elements, 30
funding mechanism, 72-73
international framework, 62-66
Convention on International Trade in Endangered
Species (CITES), 62, 63, 93, 136
Convention on the Conservation of Antarctic
Marine Living Resources (CCAMLR), 64
Convention on Wetlands of International Importance
Especially as Waterfowl Habitat, 63
Coordinating Body for the Indigenous Peoples’
Organizations of the Amazon Basin (COICA), 84
Coral reefs, 12, 13, 40, 145
Corals, exploitation, 40
Core area, 100
Corridors of habitat, 130
Costa Rica, 44, 59
biodiversity information institute, 152, 153
biosphere reserve concept, 100, 102-103
co-management of protected areas, 86
land restoration, 112
national protected area system plans, 120
species inventory, 156
Crayfish, 14
Critical and Sensitive Biological Communities, 131
Crop breeding, 109-110
Crops
conservation of local and regional species, 142-143
diversity, 4, 11, 90-92, 109
genetic resources royalties, 45
herbicide-resistant, 109
traditional varieties, 43
uniformity of varieties, 42
Cultural diversity, 3
indigenous peoples, 83

link with biodiversity, 5, 11
Dams, 113
Data bases, 153, 154-155
Debt-for-nature swaps, 74-75
Decade of Action, 26
Deforestation, 38-39
funding protection from, 73
Guatemala, 82
rates, 7
Developing countries, 25
assistance projects, 67-71
biodiversity conservation and, 29
debt, 57
funding biodiversity conservation, 72-73
maintaining ecological security, 56
non-governmental organizations, 165-167
role of women, 70-71
training biodiversity professionals, 162-165
transferring technology for biodiversity
conservation, 58-59
Development assistance process, 67-71
Diversification
See Biodiversity
Dolphins, 57
Drugs. See Medicines; Traditional medicines

Early Warning Network, 26, 28, 30, 33, 157
Earth Summit conference, 167
Earthwatch System, 26
East Asia, 93
Ecological carrying capacity, 15
Ecological literacy, 148
Economic policies
development assistance, 67-71
international, 56-61
Ecosystem diversity, 2
value of, 4-5
Ecosystems Conservation Group, 32
Ecotourism, 89
Education
biodiversity awareness, 148-150
Elephants, 4
Endangered Species Reserves, 126
Endowments, 75-76
Environmental Impact Assessments, 68, 69, 161
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Environmental Resource Zone, 131
Estuarine ecosystems, 5, 13
Ethics Working Group, 161
Ethiopia, 111
Eucalyptus, 142
Europe
botanic gardens, 143
loss of diversity, 7
protected areas management, 120
Ex situ conservation
facilities, 137
microorganism culture collections, 140-141
plant genetic resources, 141-143
wild plant resources, 143-144
Exclusive Economic Zones, 13, 40
Extinction
documentation, 8
fungal species, 7
plant and animal species, 8-11
Extractivism, 85-86, 90-91
protected areas, 120
Exxon Valdez oil spill, 48, 146

Family planning services, 50-51
Farmers’ rights, 64, 93
Ferret, black-footed, 146
Figs, 108
Fisheries
community-based, 40
decline of species numbers, 15-16
destruction of estuarine ecosystems, 5
interbreeding, 46
loss of biodiversity, 40
sustainable yields, 40
value, 2
Fishes
African cichlid, 45-46, 146
coelacanth, 12
extinction, 10
number of species, 10
surface-dwellers, 13
totoaba, 13
Flagship species, 133, 136
Flora of North America Project, 156
Florida, 112

Food and Agriculture Organization (FAO), 47, 64, 157
Food price controls, 42
Forestry
co-management, 85-86
conserving biodiversity, 108
decline of species numbers, 15-16
international agreements, 65-66
non-timber products, 85-86, 88, 90-91
policies for biodiversity conservation, 38-39
recycling and conservation, 51-52
resource consumption, 52, 54
restoration, 114-115
schools, 162, 164
See also Trees; Tropical forests
Freshwater aquaria, 145-146
Freshwater ecosystems
biodiversity, 8, 10-11
policies for conservation, 41
Fund for Plant Genetic Resources, 72-73
Fundacién Reservas para Colombia, 106
Funding
biodiversity conservation, 71-77
Fungal species diversity, 7

Galapagos Islands, 8
Gatun Lake (Panama), 45
Gene banks, 11, 44, 111, 140
General Agreement on Tariffs and Trade (GATT),
34, 56-57, 61,66
General Use zones, 128
Genetic diversity, 2
checks, 109-110
conservation, 133-146
loss of, 9, 11
value, 4-5
Genetic engineering, 4
Genetic resources
conservation, 91-92
crops and livestock, 138-140
equity in distribution of benefits, 93-95
plants, 141-143
policies for biodiversity conservation, 43-45
Genetic uniformity, 109
Genetically modified organisms, 47
Geographic Information Systems, 153
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Germplasm, 43, 44
banks, 11
conservation centers, 138-140
conservation training, 164
microbial, 141
Global alliance, 21
forests, 66
See also International policies
Global Biodiversity Status Report, 157
Global Biodiversity Strategy, 23, 26-28
Global Environment Facility (GEF), 29, 72, 73
Global Heritage Species Program, 136
Global Initiative for the Security and Sustainable Use
of Plant Genetic Resources, 139
Government, resource management, 80-86
Government agencies, bioregional planning, 104-105
Grassroots organizations, 165-167
funding, 76-77
Great Barrier Reef Marine Park (Australia), 128-129
aquarium, 145
Green Market, 91
Green Revolution varieties, 9, 49, 138-139
Greenhouse gases, 14-15
Gross Domestic Product, 2-3
Gross National Product (GNP), 48
Groundwater extraction, 41
Guanacaste Conservation Area (Costa Rica), 86, 112
Guardians of the Sea, 87
Guatemala, 81-82

Habitats
coastal and marine, 39-40
freshwater, 11, 41
islands, 10
loss of, 8, 9, 14
management areas, 120
migratory species, 63
protection, 134-136
saving, 19
waterfowl, 63
Herbicide-resistant crops, 109
HIFCO project, 113, 114-115
Honduras, 146
Hopi Blue Corn, 95
Human resources, 162-165

Hydroelectric plants, 113
Hydrothermal vents, 9, 12-13

Ibero-Macronesian Association, 144
India
cultivated medicinal plants, 142
disease susceptible wheat, 109
minor forest products, 86, 88
reforesting state lands, 85
restoring degraded land, 111-112
Indian Ocean islands, 143 '
Indicator species, 25
Indigenous peoples, 83, 84
restoration of ecosystems, 113, 114-115
Indo-Malaya, 120
Indonesia
and biodiversity conservation plan, 34
biosphere reserve concept, 100
cultivated medicinal plants, 142
genetic resources conservation, 92
national protected area system plans, 120
non-timber forest products, 86, 88
reforesting state lands, 85
Industry
opportunities for, 39
Input subsidies, 42
Instinuto Nacional de Biodiversidad (INBio)
(Costa Rica), 152
Intellectual property rights (IPR), 44, 47
countries’ rights to adopt policies, 60-61
as incentive for commercial innovation, 93-95
Interim Muldlateral Fund for the Montreal Protocol,
29, 73-74
International Agricultural Research Centers (IARCs),
38,138, 167
International assessments, protected areas, 121, 123,
125
International Biodiversity Decade, 26, 30
International Board for Plant Genetic Resources
(IBPGR), 138, 157, 164
International Code of Conduct for Plant Germplasm
Collecting and Transfer, 47
International Conservation Financing Project, 72
International conventions, 62-66



International cooperation
protected area management, 125
shorebird conservation, 127
International Council for Bird Preservation
(ICBP), 125
International Debt Management Authority, 57
International Forum for Biodiversity Data, 157
International Monetary Fund (IMF), 69
International Panel on Biodiversity Conservation
(IPBC), 26, 30-32, 68, 157
International policies
for biodiversity conservation, 55-77
development assistance, 67-71
economic, 56-61
legal framework, 62-66
International Species Inventory System (ISIS),
145, 157
International Tropical Timber Organization (ITTO),
34, 74,167
International Undertaking on Plant Genetic
Resources, 64, 73
International Union for the Protection of New Vari-
eties of Plants (UPOV), 48
International Union of Biological Sciences
(IUBS), 159
[nternational Zoo Yearbook, 145
Introduced species. See Alien species
Inventory and assessment. See Biological inventories

Japan, 144
Jardin Botédnico de Brasilia, 143
Java, 110

Kelp beds, 12
Kenya
nature tourism, 119
protected areas, 132
Keystone International Dialogue Series on Plant
Genetic Resources, 73, 138-139, 167
Keystone species, 25, 133
in forests, 108
Kissimmee River (Florida), 112

' La Amistad Biosphere Reserve (Costa Rica),

100, 102-103
Lakes
freshwater, 10
Lancetilla Botanic Garden and Experimental Station
(Honduras), 146
Land ownership, 81-82
Land rights, 83
Land-tenure systems, 24
Landraces, 9
conservation, 111
Lands
degraded, 110-113
private, 105-107
public, 84-86
restoration within protected areas, 132
Latin America
botanic gardens, 143
conservation data center network, 154
family planning, 51
hardwood exports, 53
protected areas assessment, 123
role of women, 70
Latin American-Caribbean Association, 144
Legal framework
international policies, 62-66
Libya, 46
Local communites
benefits from genetic resources use, 93-95
benefits of protected areas, 131-132
freedom of information, 157-158
resource management partnerships with
government, 80-86
role in information gathering, 153-155
use of products from the wild, 86-93
Logging, 108

Madagascar
national protected area system plans, 120
role of women, 71
Malaysia
hardwood exports, 53
oil-palm culdvation, 53
palm oil exports, 52
rattan, 88
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Man and the Biosphere Program, 100
Mangrove forests, 12, 13, 14, 40
Mapimi Biosphere Reserve (Mexico), 100
Mariculture, 40
Marine Conservation and Development Program
(MCDP), 87
Marine ecosystems
biodiversity, 8, 12-13
co-management, 86
policies for biodiversity conservation, 39-41
Marine National Park zones, 128
Marine resources
co-management, 87
convention, 64
management, 40-41
Medicines
from marine species, 12
plant and animal sources, 43, 142
See also Traditional medicines
Merck Pharmaceutical, 152
Mexico
biosphere reserve concept, 100
botanic garden networks, 144
species-specific conservaton, 135
Microbial Information Network Europe, 141
Microbial Strain Data Network, 141
Microbiological Resources Centers (MIRCENS),
140
Microorganisms
culture collections, 140-141
Migratory species, 63
Mindanao (Philippines), 92
Mining, 52
Ministry of National Planning and Economic Policy,
102
Mollusks, 40
Monkeys, tamarin, 137
Monofilament drift nets, 40
Monterey Bay Aquarium, 146
Montreal Protocol Fund, 73-74
Moorea (South Pacific island), 46

National assessments, protected areas, 119-121
National Biodiversity Action Plan, 34
National Biodiversity Data Base, 152
National Biodiversity Institute (INBio), 25, 44, 59,
152, 153
National Conservation Strategy, 68
National ecological security policy, 56
National Management Authorities, 63
National parks, 120
National policies
for biodiversity conservation, 37-54
funding for biodiversity conservation, 71-77
integrating biodiversity conservation, 34
Native species, 113
Natural Heritage Programs, 154
Natural monuments, 120
Natural resources
consumption, 15
goal of natonal policies, 38
Natural sciences research, 160
Nature Conservancy (United States), 106, 123, 154
Nature reserves, 120
Narure tourism, 119
Nature Trust of British Columbia, 107
Nematodes, 165
Nepal, 126
Net-afforestation strategies, 65
Netherlands, 59
resource use, 52-53
Netherlands Committee of the World Conservation
Union, 52
Network on Conservation and Religion, 161
New Guinea, 60
New Zealand
nature tourism, 119
zoo breeding programs, 144
Niger, 53
Nor-governmental organizations (NGOs), 165-167
Nor-native species. See Alien species
North America
off-site conservation, 146
protected areas management, 120
z00 breeding programs, 144-145
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Oceama, 120
Oceanic islands, 8
Oceans, biodiversity, 12-13
Off-site conservation facilities, 137-146
Open access, 82
Organization of American States, 102
Ornamental species, 143
Ouers, 8
Over-exploitation, 13, 14
and freshwater ecosystems, 11
Owl, barn, 14

Pakistan, 109
Palcazu (Peru), 108
Panama, 45
biodiversity research, 158
biosphere reserve concept, 102
Panda, giant, 133
Parataxonomists, 152, 165
Paris, 63
Convention on Intellectual Property, 61
Parks in Peril program, 123
Patent standards, 61
Peru
forest management, 108
genetic resource conservation, 91
indigenous approaches to restoration, 113, 114-115
national protected area system plans, 120
non-timber forest products, 86, 88
Pesticides, 42
Pharmaceuticals, 4
patents, 61
Philippine Development Forum (PDF), 165, 166
Philippines
co-management of coastal and marine areas, 86, 87
genetic resource conservation, 92
reforesting state lands, 85
Philippines Fisheries Code, 87
Physical property rights, 44-45
Planktonic larvae, 13
Plant breeding, 47-48
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Plant genetic resources, 141-143
conservation ard use, 111
funding, 72-73
international agreement, 64
Plant Genetic Rescurces Center/Ethiopia (PGRC/E),
111
Plant variety protection (PVP), 110
Plants
medicinal, 4, 93, 142
species extinction, 8
Policy. See Economic policy; National policy
Pollution
and freshwater ecosystems, 8, 11, 41
and loss of biociversity, 14-15
marine ecosystems, 13, 40
Population growth, 12, 15, 49-50
Populations, conservation, 133-146
Potatoes, 4, 11
Precautionary principle, 40
Preservation zones, 128
Preserve Appalachian Wilderness, 130
Preventve restoraton, 112-113
Primates, 134
Protected areas, 117-131
130, 129
contribution tc biodiversity conservation, 121
management categories, 120
manager trainirg, 162
national and international priorities, 119-125
preparing a system plan, 122
private, 125
species, populations, and genetic resources
conservation, 134-135
sustainability, 125-132
Protected Areas Network, 123
Protected landscapes, 120
Pucalpa (Peru), 114-115
Punjab (Pakistan/India), 109

Rattan, 88
Recreation

biotic resources and, 4
Recycling, 51-52
Red Data Lists, 135, 157
Redwoods, 133




Regional Seas Programme, 40
Research activities, 158-161
Resource consumption, 49-50
audits, 52-54
recycling and conservation, 51-52
Resource management
partnerships between government and local
communities, 80-86
training, 162, 164-165
Resources, non-renewable, 21
Rhinoceros, 14, 93
Rice, 5, 9, 11
Rincon Institute, 131
Rio de Janeiro Botanic Garden (Brazil), 137
Rivers
biodiversity, 11
Rodents, 134
Rome, 64
Royal Botanic Garden Peradeniya (Sri Lanka), 146
Royal Chitwan National Park (Nepal), 126
Royalties
genetic resources, 45, 94-95

Sabah (Southeast Asia), 88

Saguaro National Monument (Arizona), 131

Salinization, 14

Sao Paulo Electric Company (Brazil), 112, 113

Sarawak (Southeast Asia), 88

Saudi Arabia, 55

Schools, biodiversity awareness, 148-150

Science Society of Thailand, 159

Scientific Committee on Problems of the Environ-
ment (SCOPE), 159

Scientific Research zones, 128

Screwworm, 46

Sea otters, 4, 146

Sea urchins, 4

Sea World/Hubbs Research Institute, 146

Secretariats, 32, 33, 63, 64

Seed Savers Exchange, 92

Seedbanks, 11, 24, 25, 115

Shorebirds, 127

Sierra de Manantlan Biosphere Reserve
(Mexico), 135

Sierra Leone, 120

Sierra Nevada de Santa Marta (Colombia), 105
Snails, 10, 46
Social forestry, 85
Social science research, 159-161
South Africa
hardwood exports, 53
loss of diversity, 8
South America
protected areas management, 120
soil degradation, 110
South Pacific, 120
Southeast Asia
and deforestation, 39
non-timber forest products, 88
species-specific conservation, 135
traditional medicine, 93
See also Asia
Soviet Union, 120
Species
conservation, 133-146
coordinating collections, 151, 153
Species diversity, 2-3
estimates of global diversity, 9
extinctions, 7-8
Species Survival Commission (SSC), 134, 136, 145
Spices, 114
SrilLanka
cultivated medicinal plants, 142
reforestation, 146
Steller’s sea cow, 12
Stewardship, 80, 82
Sup-Saharan Africa, 120
Sustainability in protected areas, 125-132
Sustainable living, 21
Swift fox, 146
System of National Accounts (SNA), 49

Tasmania, 64

Tax incentives, 106
for private protected areas, 125

Taxonomy
diversity, 2-3

Technology for Rural and Ecological Enrichment
(TREE), 92

Temperate rain forests, 7
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Thailand
biodiversity research, 159
cassava production, 52
genetic resources conservation, 92
logging ban, 54
non-timber forest products, 86, 88
reforesting state lands, 85
tapioca exports, 52
Third World. See Developing countries
Timber plantations, 38-39
Tourism, 89
economic value, 4
nature, 119
Trade policies, 56
Trade-Related Aspects of Intellectual Property Rights
(TRIPS), 61
Trade Specialist Group, 136
Traditional medicines, 4
intellectual property rights, 94
role of, 92-93
See also Medicines
TRAFFIC offices, 136
Training
biodiversity professionals, 162-165
TRAMIL (Caribbean traditional medicine
program), 92
Transboundary protected areas, 125
Transition areas, 100, 128, 130
Transnational corporations (TINCs), 59-60
Tree gap dynamics, 108
Trees
genebank conservation, 142
See also Forestry, Tropical forests
Tropical Forestry Action Plan (TFAP), 74, 167
Tropical forests
deforestation, 7
dry, 14
funding protection, 73
keystone species, 108
species extinction rates, 7
Tropical pines, 142
Trust funds, 75-76

Turtles
migratory, 63
sea, 13
Turtles,green (Chelonia mydas), 125

Uniform patent standards, 61
United Kingdom, 144
United Nations Convention on the Law of the Sea,
13, 40
United Nations Development Programme (UNDP),
72,76
United Nations Education, Scientific, and Cultural
Organization (UNESCO), 63, 100, 140, 159
United Nations Environment Programme (UNEP),
29,40, 63, 153
United Nations General Assembly, 26, 30
United States
botanic gardens, 143, 144
buffer zones, 131
conservation data center network, 154
genetic resource conservation, 91-92
land trusts, 106
marketing local genetic resources, 95
non-governmental organizations, 165
protected areas, 130
zoological parks, 137
U.S. Agency for International Development, 59, 159
U.S. Fish and Wildlife Service, 135
U.S. National Research Council, 165

Varietal diversity, 90-92, 109
Visayas Islands (Philippines), 87

Washington, 63
Water rights, 41
Watersheds, 113
Western Hemisphere Shorebird Reserve Network
(WHSRN), 125,
127
Wetland Conservation Fund, 63
Whales
blue, 13
great, 133
migratory, 63
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Wheat, 11, 109

Whooping crane, 146

Wild animal species, 145

Wild plant resources, 143-144

Wild products, 86-93

Wildlife management areas, 120

Wildlife Trade Monitoring Unit, 136

Women
biodiversity conservation research, 159
management of biological resources, 70-71

Working Party on Trade and the Environment, 57

World Bank, 67, 69, 73, 76, 167

World Commission on Environment and
Development, 20

World Congress on National Parks and Protected
Areas, 123

World Conservation Monitoring Centre (WCMC),
123, 136, 144, 153, 157

World Conservation Union (IUCN), 63, 123, 134, 136
botanic gardens conservation role, 143
training protected area managers, 162
zoo staff network, 145

World Data Center, 141

World Federation of Culture Collections, 141

World Health Organization, 4

World Heritage Sites, 63, 68, 123

World Intellectual Property Organizaton (WIPO), 61

World Resources Institute (WRI), 72

World Wildlife Fund (WWF), 76

Zea diploperennis (maize), 135

Zebra mussels, 46

Zoning, 128-132

Zoological parks, 24, 25, 137, 138
conservation role, 144-145
information networks, 145
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