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Every year, scientific investigation uncovers both
new species and new threats of extinction. As we
become more aware of the roles various organisms
play in supporting the life system of our planet, it
is increasingly evident that more must be done to
promote conservation and sustainable use of biodi-
versity. 

bioSUSTAINABILITY is a Scientific Core Project of
DIVERSITAS, an international programme dedicated
to biodiversity science. The Project’s primary aims
are to identify the existing gaps in scientific knowl-
edge and understanding that hinder the conserva-
tion and sustainable use of biodiversity, and to
develop policy-relevant new knowledge.  This docu-
ment, the bioSUSTAINABILITY Science Plan and
Implementation Strategy, proposes an international
framework for this new global initiative. The pri-
mary scientific questions posed by the Project span
three interrelated areas: 

FOCUS 1Evaluating the effectiveness of current
measures for conservation and sustainable use of
biodiversity 

FOCUS 2Social, political and economic drivers of
biodiversity loss 

FOCUS 3Social choice and decision making about
conservation and sustainable use of biodiversity 

The bioSUSTAINABILITY Science Plan and
Implementation Strategy highlights our aims and
the means by which we intend to achieve them. Yet
it is important to note that much research is
required in related areas such as fully assessing the
biodiversity of the planet and understanding the
functions and services it provides. This work is
being pursued by two additional DIVERSITAS
Scientific Core Projects: bioDISCOVERY and
ecoSERVICES (see Introduction to DIVERSITAS, 
page 10). 

In keeping with the DIVERSITAS mission,
bioSUSTAINABILITY brings together scientists from
various disciplines—ecology, biology, economics,
politics and social science—who share a desire to
develop the new interdisciplinary approaches
required for the conservation and sustainable use of
biodiversity. This science framework is the product
of an international meeting (Paris, January 2003)
and subsequent consultation amongst participants
and a wider community of scientists and relevant
international programmes and activities. The aim
was to formulate research questions (referred to as
Foci within this report) and identify necessary
short- and medium-term activities.

The plan is not set in stone. Neither is it exhaus-
tive. We fully anticipate that progress within each
Focus, as well as within the sister Core Projects,
will influence the research directions and outputs 
of bioSUSTAINABILITY.  We also recognise that the
subject matter of our investigations—the interplay
of ecosystems and socio-economic systems—will
change and that we will have to adapt to these
changes.

But our intent will remain constant. DIVERSITAS’
ultimate goal is to provide a rigorous basis for the
conservation and sustainable use of biodiversity.
Thereby, we hope to enable scientists, managers
and policy makers to work together toward the cre-
ation and implementation of more successful poli-
cies and programmes. 

Dave Raffaelli, Stephen Polasky
Co-Chairs, bioSUSTAINABILITY

Michel Loreau
Chair, Scientific Committee DIVERSITAS

Anne Larigauderie
Executive Director, DIVERSITAS
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The need to manage biodiversity
change

Biodiversity is essential for the mainte-
nance of the Earth’s life-support system, 
for sustainable development and for human
well-being. Today, more than ever, human
activity is the primary driver of biodiversity
change. It is increasingly clear that we
must develop effective solutions for the
conservation and sustainable management
of biodiversity. 

DIVERSITAS - an international
programme of biodiversity science

Since its inception in 1991, DIVERSITAS has
focused on identifying global concerns
related to biodiversity science and on
coordinating efforts from around the world
to address these issues. In 2001, a second
phase of the Programme was launched with
the aim of further refining its three main
objectives: 

• Discovering biodiversity and predicting 
its changes 

• Assessing impacts of biodiversity changes
on ecosystem functioning and services,
and 

• Developing the science of the conserva-
tion and sustainable use of biodiversity 

In 2003, DIVERSITAS hosted a series of
scoping meetings to produce a science plan
and implementation strategy for each of
these Core Projects. In recognition of their
primary goals, participants chose to identify
the Core Projects by the following names:
bioDISCOVERY, ecoSERVICES, 
bioSUSTAINABILITY.  E
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The bioSUSTAINABILITY Science
Plan

This Science Plan highlights the need to
understand the underlying motivations and
incentives of individuals, businesses and
governments whose actions currently
threaten biodiversity. It is distinct from
other programmes and initiatives in that it
places strong emphasis on integrating the
best basic and applied research in the eco-
logical, environmental and social sciences.
The Plan comprises three interrelated Foci. 

FOCUS 1: Evaluating the effective-
ness of current measures for the
conservation and sustainable use of
biodiversity

The key question in this focus revolves
around determining what factors lead to
the success or failure of current conserva-
tion initiatives, with the end goal of devel-
oping ‘best practice’ guidelines for the
future. This Focus will pursue four primary
Tasks: 

• Develop a suite of tools to measure biodi-
versity at various levels of organisation
(genes, populations, species, communities
and ecosystems). 

• Identify criteria to measure the effective-
ness of actions, strategies and policies
across the hierarchy of political structures
within which they operate (international,
regional and local). 

• Define the roles of formal (e.g. govern-
ment) and informal (e.g. social norms, cul-
tural practices) institutions that constrain
and shape economic and social decisions,
ultimately influencing biodiversity conser-
vation efforts. 

• Address mismatches between biological,
economic and political boundaries. This

Task recognises the spill-over effects of
action in one arena, as well as the chal-
lenges inherent in managing ecosystems
that cross several political jurisdictions. 

FOCUS 2: Social, political and eco-
nomic drivers of biodiversity loss

To date, relatively little is known about how
social, political and economic drivers influ-
ence the proximate causes of biodiversity
loss (e.g. habitat loss/fragmentation, over-
exploitation, invasive species). This Focus
has a single Task of critical importance: to
better understand the mechanisms and con-
ditions that lead to positive or negative
outcomes from conservation policies. There
is an urgent need for more research to
identify the conflicts, compatibilities and
complementarities between human activi-
ties and conservation objectives in various
ecosystems.
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FOCUS 3: Social choice and decision
making about the conservation and
sustainable use of biodiversity

Decisions about how people use biological
resources have direct consequences for bio-
diversity. Poor appreciation of cause and
effect mechanisms or lack of incentives to
minimise impacts can result in negative
consequences. The objective of Focus 3 is
to fully account for the immediate and
long-term impacts of human choices and 
to incorporate this information into deci-
sion-making processes. Thus, the three
main Tasks centre on: 

• Applying full-cost accounting methods to
incorporate the value of biodiversity and
ecosystem services in decision making. This
Task recognises that transforming natural
systems typically degrades certain functions
while promoting others and that decision
makers are often presented with woefully
incomplete information on the conse-
quences associated with various choices. 

• Improving understanding of decision
making in multiple stakeholder groups. 
This Task will examine the dynamics of
stakeholder groups, the criteria used to
determine who participates and who makes
decisions, and methods for building
consensus. 

• Dealing with uncertainty. Ecosystems and
human socio-economic systems are equally
complex and dynamic; they are also
coupled and co-evolve—that is, human
activities alter biodiversity and biodiversity
change affects human well-being. The com-
plexity that arises when these two systems
overlap makes it difficult to forecast the
future. Thus, additional research is needed
on novel approaches for decision making as
well as in areas such as detecting system
thresholds, vulnerabilities, resilience and
capacity for self-organisation. 

The bioSUSTAINABILITY
Implementation Strategy

Key deliverables of the bioSUSTAINABILITY
Science Plan include scientific syntheses,
experimental and theoretical networks 
(e.g. networks of collaborative experimental
research sites), case studies, and new
modelling theories and methods. Various
activities are already underway (see Table
1: Initial Timetable of Activities, page 25),
some in partnership with other organisa-
tions that share a vested interest in biodi-
versity science. bioSUSTAINABILITY
welcomes proposals for collaboration on
ongoing and new initiatives from around
the world.  

The end goal

DIVERSITAS is committed to building a
scientific base to support the conservation
and sustainable use of biodiversity. The
bioSUSTAINABILITY Core Project will
contribute to this by generating knowledge
and developing tools to help policy makers
and resource managers make informed
decisions and adopt best practice to slow
biodiversity loss on local, regional and
international scales. 
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The Biodiversity Challenge

The Earth is a complex and sensitive system
regulated by physical, chemical and biologi-
cal processes and influenced, as never
before, by human factors. At present, it is a
system in crisis. Scientific evidence indi-
cates that our planet is experiencing an
unprecedented rate of species extinction,
the consequences of which could be numer-
ous and far-reaching—for ecosystems and
for human societies. 

Over the past decade, it has become
increasingly clear that biodiversity(1) under-
pins the life-support system of our planet.
Both natural and managed ecosystems
deliver important ecological services such
as the production of food and fibre, the
capacity to store carbon and recycle nitro-
gen, and the capacity to adapt to climate
and other changes. Scientists have also
come to understand that changes in the
structure and function of a given ecosystem
resulting from biodiversity change and loss
can reduce the availability of these vital
services and affect the aesthetic, ethical
and cultural values of human societies. 

Despite significant advances in biodiversity
science, many questions remain, particularly
in terms of the cycle of interactions
between natural processes and human
activities. To better understand and predict
how biodiversity change will affect the
Earth system and the organisms that
depend upon it, future investigations
require a more integrative approach that
draws on the strengths of both natural and

social sciences. Initiatives to measure and
describe biodiversity at the level of genes,
species and ecosystems must continue, but
they must also be coupled with efforts to
determine how humans can be motivated to
conserve biodiversity and use it in sustain-
able ways.

Without question, the most pressing chal-
lenge is the need to establish the scientific
foundations for appropriate future social
actions aimed at maintaining an acceptable
level of biological diversity on our planet.

In
tro

du
ct
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n

II

(1)The UN Convention on Biological Diversity defines biological diversity in a conventional scientific way as ‘the variability among living organisms from all sources including…
terrestrial, marine and aquatic ecosystems and the ecological complexes of which they are a part: this includes diversity within species, between species and of ecosystems.’ This
Convention describes biodiversity as an attribute of life, distinguished from biological resources which ‘include genetic resources, organisms or parts thereof, populations, or any
other biotic component of ecosystems with actual or potential use or value for humanity.’ However, the Convention then points out that to fulfil its legal obligations, parties will
have to, in fact, conserve and manage biological resources and ecosystems. Therefore, this Convention contains the legal powers to govern all uses of life, including agriculture,
fisheries, aquaculture and forestry. 
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FIG. 1: Each DIVERSITAS Core Project targets specific issues, 
yet the new knowledge acquired in any given area will support

development of the field of biodiversity science as a whole.
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DIVERSITAS

DIVERSITAS is an international, non-
governmental programme, established under
the auspices of ICSU, IUBS, IUMS, SCOPE
and UNESCO (see side bar), that aims to
address the complex scientific questions
posed by the loss of and change in global
biodiversity. By networking individuals
across natural and social science disci-
plines, it facilitates research that extends
beyond national or regional boundaries to
address issues of global concern, thereby
adding value to research projects being
undertaken around the world. 

In accordance with the mandate developed
by its sponsoring bodies, the mission of
DIVERSITAS is two-fold: 

• To promote an integrative biodiversity
science, linking biological, ecological and
social disciplines in an effort to produce
socially relevant new knowledge.

• To provide the scientific basis for the
conservation and sustainable use of biodi-
versity. 

DIVERSITAS Sponsors

• International Council for Science (ICSU)
• International Union of Biological Sciences

(IUBS)
• International Union of Microbiological

Societies (IUMS) 
• Scientific Committee on Problems of the

Environment (SCOPE)
• United Nations Educational, Scientific and

Cultural Organisation (UNESCO) 

Scientific Core Projects

The primary means by which DIVERSITAS
carries out its mission is through
catalysing research aligned with its three
Scientific Core Projects (DIVERSITAS
Science Plan, 2002).  

Collectively, DIVERSITAS Core Projects form
an integrated programme that can be illus-
trated by a cycle: 

• bioDISCOVERY focuses on biodiversity
change, asking how much biodiversity
exists on the planet, how it is changing
and what are the mechanisms of actions 
of the drivers of these changes.

• ecoSERVICES examines the impact of
these biodiversity changes on ecosystem
functioning and services. 

• bioSUSTAINABILITY investigates human
activities and, in particular, the social,
legal, economic and political motivators
that could have an impact on the drivers 
of biodiversity change. This will be used 
to guide conservation and sustainable use
of biodiversity.

Core Project 1:  bioDISCOVERY

Knowledge about the diversity of life and
its change remains limited and fragmentary.
As a foundation for other Core Projects,
bioDISCOVERY initiatives centre on:

FOCUS 1Assessing current biodiversity
FOCUS 2Monitoring biodiversity change
FOCUS 3Understanding and predicting

biodiversity change

Core Project 2:  ecoSERVICES 

Ecosystem services are essential to human
well-being. Yet many of the processes that
underlie their delivery remain poorly under-
stood or undervalued. Efforts in the
ecoSERVICES Core Project strive to better
comprehend: 

FOCUS 1Biodiversity and ecosystem func-
tioning

FOCUS 2Linking ecosystem functioning to
provision of services

FOCUS 3Human responses to changes in
ecosystem services

Core Project 3:  bioSUSTAINABILITY 

In order to encourage more sustainable use
of biodiversity, bioSUSTAINABILITY devel-
ops new knowledge to guide policy and
decision making. Its three main objectives
are: 

FOCUS 1 Evaluating the effectiveness of
current measures for conservation
and sustainable use of biodiversity

FOCUS 2Social, political and economic
drivers of biodiversity loss

FOCUS 3 Social choice and decision making
about conservation and sustain-
able use of biodiversity

Ecosystem 
functioning 
& services

Drivers 
land/sea use, biological invasions, 

pollution, climate change, 
socio-economic factors

Human activities 
Social, legal, 

economic, political 
motivators

Biodiversity 
changes

bioSUSTAINABILITY

bioDISCOVERY ecoSERVICES
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Additional initiatives and activities

Cross-cutting Networks

DIVERSITAS also establishes Cross-cutting
Networks, which embrace issues addressed
in all three Core Projects in the context of
specific topics or ecosystems. At present,
these include: 

Global Mountain Biodiversity
Assessment (GMBA)
www.unibas.ch/gmba/

Steep terrain, extreme climates, and severe
land-use pressure make mountain ecosys-
tems among the most endangered in the
world.  Established in 2002, GMBA synthe-
sizes knowledge on ethical, ecological, eco-
nomic and aesthetic values to tackle issues
of societal relevance, including land-use
management practices such as fire, grazing
and erosion. 

Agro-biodiversity

Examining both agricultural and plantation
systems, this Network promotes research on
how contrasting land-use patterns affect
biodiversity, ecological economics, and
standard economic gains. 

Freshwater biodiversity

Despite their critical role for basic life sup-
port, freshwater ecosystems remain poorly
understood. In addition to identifying and
monitoring freshwater biodiversity and its
role in ecosystem functioning, this Network
will seek to understand how biological and
social processes interact.

Global Invasive Species Programme
(GISP) www.gisp.org

Non-native organisms that cause, or have
the potential to cause, harm to the
environment, economies, or human health,
invasive alien species (IAS) are one of the
most significant drivers of environmental
change worldwide. GISP aims to conserve
biodiversity and sustain human livelihoods
by minimising the spread and impact of
such species. 

Earth System Science Partnership
(ESSP) www.ess-p.org

Recognising the links between biodiversity
and other areas of global concern,
DIVERITAS is a founding member of the
Earth System Science Partnership. This
network includes other bodies that focus on
global issues such as climate change and
human impacts on the planet: 

• International Geosphere-Biosphere
Programme (IGBP) www.igbp.kva.se 

• International Human Dimensions
Programme on Global Environmental
Change (IHDP) www.ihdp.org 

• World Climate Research Programme
(WCRP) www.wmo.ch/web/wcrp 

Established in 2001, ESSP supports the
integrated study of the Earth system: its
structure and functioning; change occurring
within the System; and the implications of
change for global sustainability. ESSP cur-
rently oversees four Joint Projects. 

Global Environmental Change and Food
Systems (GECAFS)www.gecafs.org

GECAFS develops strategies to address food
provision concerns while also analysing the
environmental and socio-economic
consequences of adaptation. 

Global Carbon Project (GCP) 
www.globalcarbonproject.org

The GCP investigates carbon cycles and
energy systems to develop policy-relevant
knowledge that encompasses natural and
human dimensions, as well as their interac-
tions. 

Global Water System Project (GWSP)
www.gwsp.org

GWSP examines how humans are altering
the global water cycle, the associated bio-
geochemical cycles, and the biological com-
ponents of the global water system, as well
as human response to these changes. 

Global environmental change and
human health

This fourth project will study how world-
wide environmental change affects human
well-being, with the aim of developing
policies for adaptation and mitigation. 
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National Committees and Regional Networks

One of DIVERSITAS’ primary objectives is to
create a worldwide network in support of
biodiversity science that fosters integration
across disciplines and establishes links at
regional and international levels. Two types
of bodies play important roles in the
achievement of this objective: National
Committees and Regional Networks. 

National Committees enlarge DIVERSITAS’
scientific and policy networks, thereby
helping to establish crucial links between
national biodiversity programs and interna-
tional framework activities.  They also make
it possible to implement, adapting where
necessary, the DIVERSITAS Science Plan to
local and regional concerns.  

Because many issues related to biodiversity
transcend national boundaries, it is often
vitally important for several countries to
collaborate in scientific research and in pol-
icy development. The knowledge and expe-
rience gained through such integrative
approaches is invaluable across the
DIVERSITAS network. Currently, DIVERSITAS
in Western Pacific and Asia (DIWPA), which
comprises various countries in the Asia-
Pacific Region, is actively engaged in
DIVERSITAS activities. 

DIVERSITAS also collaborates on scientific
initiatives with the following organisations: 

• Asia-Pacific Network for Global Change
Research (APN)

• European Network for Research on Global
Change (ENRICH)

• Inter-American Institute for Global
Change Research (IAI)

• Global Change SysTem for Analysis,
Research and Training (START)

Capacity building

The quest to expand our knowledge about
biological diversity holds inherent chal-
lenges. While most species are located in
tropical areas, financial resources and tech-
nical capacity are severely lacking outside
the developed world. Thus, it is critically
important to pursue science while also
making technological advances more widely
available and building the skills necessary
to carry out integrative research.  As far as
possible, all DIVERSITAS activities will be
designed to support direct involvement of
scientists from all regions of the world. 

The following list indicates existing
National Committees, as well as those
under development.

Argentina New Zealand
Austria Norway
Australia Pakistan
Belarus Poland
Belgium Romania
Chile Russia
China-CAST Saudi Arabia
China-Taipei Slovak Republic
Estonia Spain
France Sweden
Germany Switzerland
Hungary United Kingdom
Indonesia USA
Japan Venezuela
Mexico Vietnam
The Netherlands
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Institutions, policies, 
laws, behaviours  
and social norms

People

Biodiversity

FIG. 3a and 3b: The
Convention on Biological
Diversity and the European
Union’s Common Fisheries
Policy are two examples of
policies designed to promote
the conservation and sus-
tainable use of biodiversity.
Focus 1 seeks to assess the
effectiveness of such policies
in order to identify best
practice. 

FIG. 2: Biodiversity sustains
human populations by main-
taining life-support services
and goods. In turn, humans
influence biodiversity
through a plethora of activi-
ties and behaviours.
Unravelling these relation-
ships and feedbacks is vital
if society wishes to under-
stand how coupled human-
ecological systems can be
best managed.

3a  Image courtesy of the Secretariat
of the Convention on Biological
Diversity

3b  Image courtesy of the Official Publications
of the European Communities 
© Lionel Flageul

Many international conventions, directives,
national and local policies and regulatory
tools, along with social customs and norms,
are available for the sustainable manage-
ment of biodiversity. Unfortunately, these
have not been successful in stemming the
global loss of biodiversity. In part, this is
because many policies do not recognise and
effectively address the underlying motiva-
tions and incentives of individuals, busi-
nesses and governments whose actions
threaten biodiversity. In addition, society
often fails to appreciate the full value of
biodiversity, particularly the ecosystem
services that biodiversity provides and the
impact that existing patterns of human
behaviour have on biodiversity.

The Science Plan for bioSUSTAINBILITY
recognises that:

• biodiversity is essential for the mainte-
nance of the Earth’s life-support system, for
sustainable development and for human
well-being;

• human activity is the primary driver of
recent changes in that biodiversity; and

• effective solutions for the conservation
and sustainable management of biodiversity
lie in understanding the motivations of
those who value biodiversity, especially
those who own and/or use living resources
and the biogeochemical systems that
underpin them.

The Plan also acknowledges that addressing
these issues will require integration of the
best basic and applied research in the eco-
logical, environmental and social sciences.
A major goal of bioSUSTAINABILITY is to
establish a community of like-minded

researchers from across these 
disciplines in order to develop 
effective solutions to these problems. 
As such, the Plan comprises three 
interrelated Foci and is designed 
to incorporate knowledge gained 
through DIVERSITAS’ other two Core
Projects: bioDISCOVERY and ecoSERVICES.

FOCUS 1: Evaluating the effective-
ness of current measures for the
conservation and sustainable use 
of biodiversity

There are many programmes and policies
that aim to conserve biodiversity or pro-
mote its sustainable use. The overall objec-
tive of Focus 1 is to assess the effective-
ness of current conservation programmes
and policies and to identify those factors
that lead to their success or failure. Only
through such assessment can ‘best practice’
be identified. In order to make this assess-
ment scientifically rigorous, it is necessary
to identify measures of biodiversity and to
develop quantitative measures of the effec-
tiveness of programmes and policies.
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TASK 1.1  Measuring biological
diversity

Biodiversity has many facets and can be
measured at different levels of organisa-
tion: genes, populations, species, communi-
ties, and ecosystems. No single metric of
biodiversity is likely to capture all these
relevant dimensions. Therefore, evaluating
the success of policies and programmes will
require using a suite of biodiversity meas-
ures that are both taxon-orientated (e.g.
species richness and evenness) and system-
orientated (e.g. ecological goods and serv-
ices). Biodiversity measures that emphasise
different aspects of biodiversity may not all
move in concert. Thus, when evaluating the
impacts of measures, it is important to
consider the complete spectrum of impacts
on biodiversity with a range of metrics.

This Task aims to provide suggestions for
areas in which improved data, measures
and communication between decision mak-
ers and natural and social scientists are
needed. It will also inform other research
activities of bioSUSTAINABILITY, specifically
Task 1.2.

In order to analyse the performance of dif-
ferent measures in specific biomes, a series
of workshops is required. The goal would be
to identify those contexts in which meas-
ures of biodiversity tend to move together
and those in which there are significant
divergences. However, simply knowing that
different biodiversity measures may not all
move in the same direction is of little prac-
tical use to policy makers and resource
managers. Approaches that combine multi-
ple measures into a single summary meas-
ure will be investigated. 

Once the above information has been gath-
ered, this Task will seek to answer another
important question regarding particular pol-
icy interventions. That is, do such interven-
tions consistently rank high—or
consistently rank low—in the conservation
of biodiversity, or does the ranking of alter-
native policies depend on which biodiversi-
ty measure is utilised?landscape/scenery

goo
ds

an
d ser

vic
es

species diversity

cultural beliefs/behaviours

Time

M
ea

su
re

s

FIG. 4: Measures of the different expressions of biodiversity
may not necessarily track each other over time when policy
changes. For example, policies that promote agro-forestry
will increase many goods and services but possibly to the
detriment of species, cultural and landscape diversity.

Task 1.1 seeks to answer
a range of questions in
various environmental
contexts: Are different
measures or expressions
of biodiversity more
appropriate to particular
ecosystems, such as low-
land freshwater river 
(FIG 5a) and forest 
(FIG 5b)? Do these meas-
ures behave in similar
ways under environmental
policy change?

Research Objectives

• Review existing literature on
biodiversity measures.

• Compare the behaviour and perform-
ance of different measures of biodi-
versity under change in specific
biomes (e.g. coral reefs, temperate
forests and grasslands).

5a  © Dave Raffaelli

5b © Dave Raffaelli
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TASK 1.2  Criteria for measuring
the effectiveness of actions, strate-
gies and policies for the conserva-
tion of biodiversity

Actions to conserve biodiversity in natural
and managed systems clearly vary in their
effectiveness. Once an appropriate set of
biodiversity measures has been identified
(Task 1.1), the effectiveness of different
strategies can then be analysed. 

This Task will consider a range of policies,
actions and strategies including:
• marine and terrestrial protected areas
• zoning and land-use controls
• changes in property rights and land

tenure systems
• changes in forestry and agricultural

practices, and 
• efforts to prevent over-harvesting. 

At the same time, it will examine incentive
schemes such as payments for the provision
of ecosystem services, taxes for activities
that cause harm, certification of sustain-
able practices, and education and outreach
activities. The review will span the hierar-
chy of political structures within which
policies operate: international, national,
regional, and local.  A range of qualitative
and quantitative methods will be applied to
compare the advantages and disadvantages
of various methodologies used to evaluate
the effectiveness of biodiversity conversa-
tion policies.

Under this Task, a common set of research
questions will be addressed through case
studies that span a broad spectrum of eco-
logical, political and management systems.
These questions will help assess three
issues:  

a) if the policies create incentives for
conservation and sustainable use of biodi-
versity; 
b) if these policies create unintentional
disincentives; and 
c) the impacts that the policies have on
promoting the conservation and sustainable
use of biodiversity. 
This will identify the key factors that deter-
mine success or failure (i.e. best practice)
and provide specific recommendations for
designing successful conservation strate-
gies.

Two specific elements that are likely to
contribute to the success or failure of con-
servation actions have already been identi-
fied: 
a) the formal or informal nature of the
institution within which the programmes
and policies operate; and
b) the issues surrounding any mismatch of
ecological, political and economic bound-
aries. 
For the sake of clarity, these have been
dealt with as separate items below (Tasks
1.3 and 1.4, respectively).

These images show two
examples of innovative
conservation strategies in
Mexico. (FIG 6a) Coffee
grown in the shade of
tropical rain forest
increases the value of the
forest and ensures its
integrity. (FIG 6b)
Ecotourism activity estab-
lished and run by the
Ventenilla community in
Oaxaca provides more
income than subsistence
agriculture and is a sound
basis for the conservation
of marine turtles, as well
as for the crocodiles,
green iguana and birds
that rely on the adjacent
mangrove habitat.

Research Objectives

• Review existing conservation policies,
actions and strategies across a broad
range of ecological, political, economic
and social systems.

• Develop criteria for judging the success
or failure of policies directed at the
conservation and sustainable use of bio-
diversity, based on the biodiversity
measures from Task 1.1. 

• Issue a call to the research and conser-
vation communities to provide details
and analysis of innovative conservation
strategies.

6a  © Dave Raffaelli

6b  © Dave Raffaelli
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TASK 1.3  Defining the roles of
formal and informal institutions
and their interactions in the
conservation and sustainable use 
of biodiversity

The institutions that influence conservation
and sustainable use of biodiversity may be
formal, (e.g. the form of government, the
system of laws, economic organisation, and
property rights of the country), or informal
(e.g. social norms and cultural practices of
the people in a country).  Because these
bodies constrain and shape economic and
social decisions, the successful adoption of
conservation measures depends crucially on
the nature of such institutions. 

Conservation efforts typically involve trying
to change the institutions in order to alter
the impacts that humans have on biodiver-
sity. However, change in one set of institu-
tions may, in turn, alter other institutions.
For example, a change in property rights,
such as who can use a common property
resource, may prompt a change in informal
institutions, such as the social norms of
behaviour within a community. In fact, the
latter may have an equal or greater influ-
ence on the conservation and sustainable
use of biodiversity than the initial changes
in property rights. 

The success or failure of conservation
strategies is likely to hinge on such institu-
tional factors. For example, the policies
that work in countries with well-developed
institutions may be unsuccessful in coun-
tries that have suffered a breakdown in
institutions or in civil society. A formal
analysis is therefore required to assess the
compatibility of conservation policies with
the institutional setting in which they will
operate. Including institutions in the dia-
logue makes it considerably more difficult
to devise ways to conserve biodiversity.
However, it also increases the chance that
those policies, once implemented, will have
the intended consequences of promoting
conservation and sustainable use of biodi-
versity.

Research Objectives

• Review the role of formal and informal
institutions in the conservation and
sustainable use of biodiversity.

• Conduct a formal analysis of how the
results of conservation policies may vary
under different institutions.
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TASK 1.4  Addressing mismatches
between biological, economic, and
political boundaries

Rarely are the consequences of actions
taken at one location confined to that
place; often, there are spill-over effects to
other locations. The underlying mechanisms
of spill-over effects may be biophysical
(e.g. downstream effects in catchments or
impacts on migratory species in different
staging areas) or economic (e.g. a policy
that reduces the local supply of a resource
may increase pressure to harvest that
resource elsewhere).

Similarly, there are numerous examples of
failure to conserve biodiversity in which an
ecosystem is split among political jurisdic-
tions or there is significant demand for
species harvest that comes largely from
outside the ecosystem. As conservation has
broad regional or global significance, suc-
cessfully addressing cross-boundary conser-
vation issues is a high priority. Assessing
the full impact of spill-over effects and
cross-boundary issues on biodiversity will
require both economic and ecological
analyses.

Spill-over effects present
challenges for conserva-
tion and for policy mak-
ers. (FIG 7a and 7b) For
example, the European
Union’s Common
Agricultural Policy (CAP)
incentives have led to
excessive application of
nitrogen to crops in the
Ythan catchment
(Scotland), which has
major impacts on the
estuary downstream,
causing blooms of nui-
sance algae.

7a © Dave Raffaelli

7b © Dave Raffaelli
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This Task will review a range of cases
studies. For each, a framework will be
developed for estimating the direct and
indirect effects of the action. Where
available data permit, the framework will
be employed to estimate the magnitude of
both direct and indirect effects on biodi-
versity.

There are a few examples of apparently
successful cross-boundary conservation
agreements. For instance, the Convention
on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES)
appears to have curtailed poaching of
elephants, rhinos, and other endangered
species. Similarly, the Convention on the
Conservation of North Pacific Fur Seals has
helped to conserve populations of fur seals
in that region. Although such cases are
compelling, the true measure of their
success requires more rigorous evaluation.

FIG. 8a and 8b: As indicated by the red
dashed arrows on the map, Sandwich terns
(Sterna sandvicensis) migrate to Europe in
southerly and easterly directions from breed-
ing areas in the UK and are, thus, vulnerable
to policies across multiple nation states.

Research Objectives

• Compile cases where an action taken to
conserve biodiversity at one location
has had significant positive or negative
effects on biodiversity at another loca-
tion.

• Analyse the impacts that spill-over
effects have on conservation.

• Identify situations of successful conser-
vation management that have overcome
the mismatch between biological, eco-
nomic and political boundaries and
analyse the circumstances that led to
success.

FIG. 9: The Convention on
International Trade in
Endangered Species of Wild
Fauna and Flora is a conven-
tion aimed at protecting biodi-
versity across national
boundaries. Task 1.4 will rigor-
ously evaluate the effective-
ness of such agreements,
especially in relation to their
potential externalities(2).

(2) Externality – an externality exists when an activity by one person/party causes a gain (positive) or a loss (negative) of welfare to another person/party.

8a © Dave Raffaelli

8b © Dave Raffaelli

Image courtesy of CITES ©
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FOCUS 2: Social, political and eco-
nomic drivers of biodiversity loss

The proximate causes of biodiversity
change (e.g. habitat loss, habitat fragmen-
tation, over-exploitation, introduction of
exotic species) are well documented and
fall squarely within the remit of
DIVERSITAS’ Core Project 1: bioDISCOVERY.
Much less is known about how the primary
social, political and economic drivers influ-
ence these proximate drivers, or the con-
texts in which they operate. For instance,
does economic growth foster conservation
or does it provide an impetus to convert
‘wild lands’ to other uses? Similarly, does
agricultural intensification result in
increased or decreased biodiversity conser-
vation?

The net effect of changing key social, polit-
ical and economic variables on incentives
to preserve biodiversity could be positive or
negative. Understanding the mechanisms
and conditions that lead to positive or neg-
ative outcomes is a prerequisite for devel-
oping successful conservation policies that
will reach their stated objectives.

There are clear parallels with the
Environmental Kuznets Curve (EKC)(3)

approach to understanding the ultimate
drivers of pollution. EKC research purports
to explain the relationships between pollu-
tion levels and economic growth, as well as
other important social, political and eco-
nomic variables. 

More recently, such research reaches beyond
simple regression analyses and typically
aims at explaining recurrent patterns found
in the numerical work. bioSUSTAINABILITY

envisages a comparable development of
investigation directed towards understand-
ing the social, political and economic driv-
ers of biodiversity change.

This Task will enhance understanding of the
various mechanisms by which social, politi-
cal and economic drivers affect proximate
drivers. General tendencies revealed in the
original statistical analysis will then be
used to construct more detailed models
that focus on specific case studies in vari-
ous regions of the world.

Case studies will be drawn from a range of
ecosystem types (e.g. terrestrial and aquat-
ic, tropical and temperate) at locations
guided by the statistical results. Recent
research on the habitat distribution of
globally threatened mammals and birds
shows that most of these are found in dry-
land and tropical ecosystems. This suggests
the need for further research to identify the
conflicts, compatibilities and complemen-
tarities between human activity and con-
servation objectives in these regions.

FIG. 10: This graph shows an example of
a proposed hump-back relationship
between environmental damage 
(in this case SO2 production in kg) and 
economic growth, measured by Gross
National Product per capita, in US$. 
Much more research is needed to establish
how all social, political and economic
drivers interact to affect biodiversity.  
Source: adapted from Perman et al. 2003.
Perman, R., Ma, Y., McGilvray, 
J. and Common, M. (2003) Natural
Resource and Environmental Economics.
Third edition. Pearson Education Ltd, UK. 

Research Objectives

• Carry out a statistical analysis of the
social, political and economic character-
istics of countries that are related to
loss of biodiversity.

• Conduct a detailed analysis of why par-
ticular countries are relatively successful
or unsuccessful at conservation given
their political, economic and social
characteristics.
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(3) Environmental Kuznets Curve– this is a hypothesised inverted ‘U’ shaped relationship between a measure of inequality
in the distribution of income (e.g. the pollutant sulphur dioxide) and the level of that income (e.g. GNP per capita). If
this is the case it implies that economic growth may be a means to environmental improvement.
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FOCUS 3: Social choice and decision
making about the conservation and
sustainable use of biodiversity

Decisions about converting natural systems
into production systems, the use of water,
the direct harvesting of species, the degree
of control in the introduction of exotic
species and of pollution emissions all have
consequences for biodiversity. When such
decisions have negative impacts on biodi-
versity, it is often due to poor appreciation
of cause and effect mechanisms, or because
there are inadequate incentives to minimise
such impacts. This is particularly true where
spill-over effects are involved (Task 1.4).
The objective of Focus 3 is to develop
methods to fully account for both the
immediate and long-term impacts of human
choices on biodiversity and incorporate this
information into decision-making processes.

11a  © Dave Raffaelli

11b  © Dave Raffaelli

11c  © Dave Raffaelli

11d  © Dave Raffaelli

Whether they are rice workers 
in Bali (FIG 11a), highland 
villagers and farmers in Nepal
(FIG 11b and 11c), or a fishing
community in Sweden (FIG
11d), humans make social
choices that affect biodiversity.
Understanding the basis of these
choices, especially the formation
of the underlying incentives, will
be crucial for policies that meet
the needs and aspirations of
those most likely to affect—or
be affected by—biodiversity
change. 



21

TASK 3.1  Full-cost accounting:
incorporating the value of biodiver-
sity and ecosystem services

Ecosystems are capable of performing a
broad range of functions: regulating
nutrient cycling; providing habitat for
species; and producing food, fibre and
medicine of direct use/value to people.
Human interventions in ecosystems simul-
taneously degrade certain functions while
promoting others. For example, when
humans transform natural systems into
agricultural systems, there is typically an
increase in human food production and a
decrease in biodiversity within the system.
Such interventions may also cause major
changes in the flows of energy and
nutrients in the system, with consequent
effects on, for example, climate change and
pollution. 

Understanding the full range of conse-
quences linked to various alternatives is
vitally important when evaluating social
choices. Failure to do so can lead to

inferior choices that leave society as a
whole worse off. However, including the full
range of consequences for alternatives is
difficult, particularly when these social
choices impact upon ecosystem functions
and biodiversity. The end result is that
decision makers are often presented with a
woefully incomplete accounting of the con-
sequences associated with various choices.  

Two major difficulties prevent a more 
complete accounting that incorporates 
the value of biodiversity and ecosystem
services. First, there is often incomplete
understanding of the links between human
interventions and consequent change in
biodiversity and ecosystem services.
Second, there are many challenges in
defining and quantifying the value of biodi-
versity and ecosystem services.

A certain amount of this work can be done
in general terms. However, investigating
applications in specific contexts will often
determine the best methods for measuring
impacts and values, as well as the degree

of reliability of the results. For this reason,
much of the research in this Task, at least
initially, will be done in the context of
specific decisions applied in specific
ecosystems. 

It is envisaged, as a first case study, to
work in connection with the new
DIVERSITAS Cross-cutting Network of agro-
biodiversity. Focusing on agricultural and
plantation systems, this theme will promote
research on how contrasting land-use
patterns affect biodiversity, ecological
economics, and standard economic gains.
As understanding from specific applications
increases, researchers will attempt to
generalise important common themes.

Whilst commodities can be accurately valued, the valuation of non-market goods and services is often
contentious. Valuing the spiritual and cultural services provided by biodiversity—such as the rock carv-
ings of Australian native herbivores (FIG 12a) and native monkeys in Asian forest temples (FIG 12b)—
will be even more difficult.

Research Objectives

• Develop and apply methods for
measuring the impacts of particular
human interventions in ecosystems,
both on biodiversity and on 
ecosystem services.

• Review the existing literature on the
value of biodiversity and ecosystem
services.

• Assess whether measurement and
valuation approaches provide complete
and reliable estimates of value that
can be used in decision making.

• Illustrate opportunities where a more
complete accounting can lead to
improved decision making, as well as
cases where trade-offs between
different values are unavoidable.

12a  © Dave Raffaelli 12b  © Dave Raffaelli
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TASK 3.2  Decision making with
multiple stakeholder groups

Different groups within society often have
diverse views about which outcomes are
desirable and which trade-offs are accept-
able. One group may be interested in the
value of the production of commodities;
another may be more interested in conserv-
ing biodiversity. Similarly, upstream groups
may demand freedom to use water as they
wish, whilst downstream groups may see
water quality as the important issue.
Reaching decisions that are acceptable to
all stakeholders is a complex process.
Top-down decisions may be easy to formu-
late. But if they ignore important stake-
holder groups, they are likely to fail in the
long term. Efforts to reach a consensus
from the bottom up, which require partici-
patory processes and the involvement of all
stakeholder groups, are more difficult.
However, their inclusive nature means that
solutions are more likely to persist.

In order to accomplish this work, it is
necessary to examine several factors: 

• the dynamics of stakeholder groups;

• the criteria used to decide who partici-
pates and who makes decisions; and 

• best practice for building consensus. It is
also critical to assess how the success or
failure of participatory approaches differs at
international, national, regional and local
scales. FIG 13: Bottom-up, community-

based initiatives, illustrated
here by a mangrove afforesta-
tion project in southern Mexico,
can be particularly effective in
the long term for biodiversity
conservation.

Research Objectives

• Provide a summary of existing
experiences of multiple stakeholder
biodiversity conservation processes.

• Carry out an analysis of the factors 
that promote successful conservation
outcomes with multiple stakeholders.

13  © Dave Raffaelli
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TASK 3.3  Conservation and sus-
tainable use of biodiversity in the
face of uncertainty

Ecological systems are complex, self-
organising adaptive systems characterised
by historical dependency, complex dynamics
and, often, by multiple basins of attraction.
Human socio-economic systems are similar-
ly complex, self-organising adaptive sys-
tems that exhibit comparable types of
dynamic behaviour. These human and eco-
logical systems are coupled and co-evolve,
i.e. human activities alter biodiversity and,
in turn, biodiversity change affects human
well-being. 

A challenge for long-term biodiversity
conservation and sustainability is to under-
stand the dynamics of coupled socio-
ecological systems in order to predict how
these dynamics might be affected by
different social decisions. However, the very
complexity of these systems means that it
will be difficult to forecast the future.
Surprises and uncertainty inherent in such
dynamics make traditional approaches,
which assume nearly complete information,
of little use. Long-term sustainable
management of biodiversity resources
requires novel approaches. Those that show
promise in this respect include: 
• stochastic dynamic programming 
• management of resilience 
• adaptive management 
• multi-agent systems 
• integrated environmental assessment

modelling 
• safe minimum standards, and 
• the precautionary principle.

Many specific research issues could be
included within this Task: the detection of
thresholds where system functions change
in dramatic ways; understanding system
vulnerabilities; resilience; and the degree to
which the system is capable of self-organi-
sation.
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Complex systems, such as ecosystems, do not always behave in predictable
ways when under stress (FIG 14a). Under high nutrient loadings or exploita-
tion, aquatic systems can ’flip’ from a desirable ecological state to one that
is less desirable and from which it may be difficult to recover (FIG 14b).
Similar alternative states may occur in rangeland and savannah systems, or
in marine fisheries. Managing natural systems under such uncertainty will be
a major challenge for society. Source: Adapted from Scheffer, M., Carpenter,
S., Foley, J.A., Folke, C. and Walker, B. (2001) Catastrophic shifts in ecosys-
tems. Nature, 413, 591-596.



24

Dealing with uncertainties in ecosystem
behaviour under change also requires a
careful estimation of the value of avoiding
irreversible consequences (option value(4)).
Whilst the development of these method-
ologies is reasonably well advanced, a
major challenge will be to formally inte-
grate biodiversity within such frameworks.

Because many management problems are
specific to particular biomes, it will be
important to evaluate Tasks 3.1, 3.2 and
3.3 for particular ecosystems. Valuable
lessons can be learned by analysing the
management of particular ecosystem types,
with respect to the valuation of biodiversi-
ty and the ecosystem services that biodi-
versity provides, trade-offs among
objectives, management with multiple
stakeholders and sustainability issues.
Comparisons across different specific sub-
systems within the same type of ecosystem
may be particularly valuable.

(4) Option Valuerelates to an individual’s willingess to pay to guarantee the availability
of a particular service for use in the future. 

Different ecosystems present quite different management issues, whether it be soil erosion and catchment problems in Indonesia 
(FIG 15a), devastation of native forest by introduced animals in New Zealand (FIG 15b) or the effects of sea-level rise on Pacific Islands
(FIG 15c). Valuable lessons can be learnt from comparative studies of a range of ecosystems.

Research Objectives

• Analyse the potential of a range of
methodological approaches to assess
the sustainability of coupled socio-eco-
logical systems. 

• Analyse the implications of social 
decisions for the long-term conservation
and sustainable use of biodiversity.

15a  © Dave Raffaelli

15c  © Dave Raffaelli15b  © Dave Raffaelli
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Phase 1
Years 0 to 2
(2004-2005)

Phase 2
Years 3 to 5
(2006-2008)

Phase 3
Years 6 to 10
(2009-2014)

FOCUS 1. Effectiveness of current conservation measures
TASK 1.1 Measuring biological diversity

• Review existing literature on biodiversity measures
• Compare behaviour and performance of biodiversity measures in a set of biomes

TASK 1.2 Criteria for measuring strategies and policies
• Review existing conservation strategies and policies
• Develop criteria for evaluating the success of conservation policies

TASK 1.3 Role of formal and informal institutions for conservation 
and sustainable use of biodiversity

• Review these roles
• Analyse how the results of conservation policies may vary under institutions

TASK 1.4 Mismatches between biological, economic and political boundaries
• Compile cases of mismatches between biological, economic and political boundaries

FOCUS 2. Social, political and economic drivers of biodiversity loss
• Identify social, political and economic characteristics of countries suffering 

massive biodiversity loss
• Explore these trends, variations and exceptions at the ecosystem and 

geographical region scale by econometric analyses

FOCUS 3. Social choice and decision making
TASK 3.1  Full-cost accounting

• Develop methods to measure human impacts on biodiversity and on ecosystem services
• Review the values of biodiversity and ecosystem services
• Assess whether valuation approaches provide complete estimates of value
• Identify studies in which complete accounting leads to improved decision making

TASK 3.2  Decision making with multiple stakeholder groups
• Compare case studies of biodiversity conservation involving multiple stakeholders
• Analyse factors contributing to successful conservation involving multiple stakeholders

TASK 3.3  Conservation and sustainable use of biodiversity in the face of uncertainty
• Evaluate the potential of a range of approaches to assess the sustainability 

of coupled socio-ecological systems
• Set up case studies to test the best-practice approaches

Project Wide
• Establish International Project Office
• Provide syntheses and recommendations for the Convention on Biological Diversity
• Capacity building

Table 1  Initial Timetable of Activities for bioSUSTAINABILITY 

Activities 

bioSUSTAINABILITY will implement its Science
Plan through interdisciplinary and internation-
al activities co-ordinated by its International
Project Office (IPO). 

The key deliverables will include scientific syn-
theses, experimental and theoretical networks,
case studies, and new modelling theories and
methods. 

It is anticipated that more activities will
emerge as the Project sets up specific agenda-
setting workshops, assembles networks of sci-
entists, and undertakes submitted proposals. 
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Getting started 

Participants of the bioSUSTAINABILTY Scoping
Meeting in January 2003 (Paris, France)
quickly identified various ongoing initiatives
that supported the goals of this Science Plan.
In addition, they developed ideas for specific
activities related to each of the three Foci.
During Phase I, energies will be directed
toward launching a range of short-,

medium, and long-term initiatives. Phase II
will see the delivery of the first results and
Phase III will focus on synthesis and data
publication. As demonstrated by the table
below, Phase Iof the bioSUSTAINABILITY
Implementation Strategy is well underway.

Table 2  Immediate activities for bioSUSTAINABILITY - Planned for 2004 to 2005 

Focus/Task Activity Dates/Locations

Task 1.1 Workshop to address the performance of biodiversity measures in the Spring 2005
Cambodia/Lao PDR/Vietnam region Cambodia or Lao PDR 

Task 1.2 and 1.3 Formal analysis of institutional effects on conservation policies, 2005
leading to a longer term research programme on the criteria for the development 
of successful policy instruments

Task 1.4 Ongoing research project on the impacts of spill-over effects and the mismatch In progress 
between ecological and governance boundaries leading to a longer term research 
programme on the criteria for the development of successful policy instruments

Focus 2 Formal analysis of the social, political and economic determinants of In progress
biodiversity change

Task 3.1 Workshop on the potential for full-cost accounting for improved decision making 2005

Task 3.2 Symposium on conflict issues in multiple stakeholder scenarios 9-12 November 2005
at the First DIVERSITAS Open Science Conference: Oaxaca, Mexico
Integrating biodiversity science for human well-being.

Task 3.2 Participation in a research programme on conflict resolution, In progress
organised by UKPopNet 

Task 3.3 Workshop on management of biodiversity under uncertainty 14 July 2004, Montréal, Canada

Other Scoping meeting on urban biodiversity, a cross-cutting theme currently 15 July 2004, Montréal, Canada
being developed under this Core Project
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Management structure and
execution

The work of bioSUSTAINABILITY is guided
by a Scientific Committee (SC), comprising
scientists who demonstrate expertise in the
main research areas of the various Foci.
This Committee is appointed by the
DIVERSITAS Scientific Committee. Duties of
the SC-bioSUSTAINABILITY include:

• Provide scientific guidance and oversee
the development, planning and implemen-
tation of bioSUSTAINABILITY.

• Encourage national governments and
funding agencies to support research
relevant to the Project’s overall goals, at
national, regional and international levels.

• Seek collaboration between
bioSUSTAINABILITY activities and other
international programmes.

• Take on responsibilities within the
Project’s work programme.

International Project Office

bioSUSTAINABILITY project is supported by
an International Project Office (IPO),
located at the University of York and
funded by the Natural Environment
Research Council (NERC, UK). This office is
responsible for raising funds for proposed
activities, organising these activities, and
seeking involvement from the wider
community. It also works to establish links
with relevant national and international
programmes. The IPO also communicates
results of activities through various media,
including its website and future newsletter.

Alison Holt
Project Co-ordinator
International Project Office
bioSUSTAINABILITY 
Environment Department
University of York - Heslington
York YO10 5DD - UK

Tel: +44 1904 434789
Fax:+44 1904 432998

Email: envr12@york.ac.uk

bioSUSTAINABILITY Scientific
Committee

Co-chairs

Stephen Polasky
Department of Applied Economics
University of Minnesota
St Paul, MN, USA

David Raffaelli
Environment Department
University of York
Heslington, York, UK

Committee Members

Kanchan Chopra
Institute of Economic Growth
University of Delhi
New Delhi, India

Robert Deacon
Economics Department
University of California
Santa Barbara, CA, USA

Thomas Elmqvist
Department of Systems Ecology 
Stockholm University
Stockholm, Sweden

Rashid Hassan
University of Pretoria
Pretoria, Republic of South Africa

Fabian M. Jaksic
Center for Advanced Studies in Ecology and
Biodiversity
Catholic University of Chile
Santiago, Chile

Ronald Mitchell
Department of Political Science 
University of Oregon
Eugene, OR, USA

Alfred A. Oteng Yeboah
Council for Scientific and Industrial
Research
Accra, Ghana 

www.diversitas-international.org/biosustainability 
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Partnerships

As described in the Introduction, the activi-
ties carried out by bioSUSTAINABILITY will
both enhance and advance the work being
carried out by the sister Core Projects of
DIVERSITAS: bioDISCOVERY and
ecoSERVICES. They will also contribute to
the Cross-cutting Networks on mountain
biodiversity, agro-biodiversity, freshwater
biodiversity and invasive species. 
In addition, bioSUSTAINABILITY will inter-
act with various programmes with which
DIVERSITAS already has strong links. 

Several components of the Global Land
Project (GLP), currently being developed by
IGBP and IHDP, hold strong potential for
collaboration with DIVERSITAS. Theme 3:
Integrating analysis and modelling for land
sustainability is of particular interest to
bioSUSTAINABILITY. Either DIVERSITAS or
the GLP will take the lead on activities of
mutual interest.

bioSUSTAINABILITY anticipates close inter-
action with the Integrated Marine
Biogeochemistry and Ecosystem Research
(IMBER) project. This initiative is sponsored
by the Scientific Committee on Oceanic
Research (SCOR) and by IGBP and one of its
projects, the Land-Oceans Interactions in
the Coastal Zone (LOICZ). 

In addition, DIVERSITAS and
bioSUSTAINABILITY are exploring opportu-
nities for collaboration with other organisa-
tions and committees including the Earth
System Science Partnership (ESSP), the
Scientific Committee on Problems of the
Environment (SCOPE), and the Resilience
Alliance. 

bioSUSTAINABILITY will also contribute to
relevant conventions and assessments, such
as the UN Convention on Biological
Diversity, with which DIVERSITAS has a
Memorandum of Understanding, and the
Millennium Ecosystem Assessment.

As outlined in the inside back cover of this
publication, there area many ways to par-
ticipate in DIVERSITAS - as an individual
scientist, by establishing a National
Committee, or as a funder.

The bioSUSTAINABILITY International
Project Office (IPO) encourages scientists
to propose additional activities that
support the goals of this Science Plan,

including: 
• proposals for collaborative research
• workshops
• syntheses

bioSUSTAINABILITY also welcomes requests
for endorsement of activities that embrace
its goals. Such proposals should be sub-
mitted to the IPO in the early planning
stages of the event or initiative.

Getting involved
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The bioSUSTAINABILITY Science Plan and
Implementation Strategy will contribute substan-
tially to the scientific knowledge surrounding the
conservation and sustainable use of biodiversity. By
encouraging interdisciplinary research in the eco-
logical, economic, social and political areas, it will
provide the base from which policy makers and
resource managers can make informed decisions and
adopt best practice to slow biodiversity loss.

As stated in the Preface, this research agenda is not
exhaustive. It will evolve in the light of future
research findings and as environmental circum-
stances change. For example, as this Plan was going
to press, bioSUSTAINABILITY began to formulate an
additional Focus on Urban Biodiversity. This theme
acknowledges the intense arenas provided by cities
for direct interaction between humans and
biodiversity. bioSUSTAINABILITY hosted a workshop
to develop a research agenda on this topic in July
2004 (Université du Québec à Montréal, Canada).

Clearly, enacting this bold research agenda will
require funding at national, regional and interna-
tional levels. Several initiatives to secure such
funding are already underway. 

This Plan is founded on two distinct characteristics
that underpin all of the work DIVERSITAS pursues.
First, its overriding enthusiasm for, and insistence
upon, bridging the traditional disciplines of biology,
ecology and social science. Second, its intense
efforts to ensure truly international participation in
all aspects of the science programme. In achieving
both these goals, bioSUSTAINABILITY will make a
major contribution to the future of the Earth’s bio-
diversity and the people who use it.
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This Science Plan and Implementation Strategy for
DIVERSITAS-bioSUSTAINABILITY is the product of a
major co-operative effort undertaken during 2003.
We would like to thank the members of the
bioSUSTAINABILITY Scoping Team, the members of
the bioSUSTAINABILITY Scientific Committee and
the Scientific Committee of DIVERSITAS. The gener-
al framework of this Core Project was laid out as
part of the international effort that led to the
development of the DIVERSITAS science plan (see
report no. 1. in this series).

The Task Force, which met on the 6-8 January 2003
to initiate discussions on the bioSUSTAINABILITY
science plan, was composed of the following scien-
tists:

Erwin H. Bulte, Tilburg University, The Netherlands
• Julian Caley, Australian Institute of Marine
Science, Australia • Richard Damania, Adelaide
University, Australia • Robert Deacon, University
of California, USA • Thomas Elmqvist, Stockholm
University, Sweden • Rashid Hassan, University of
Pretoria, Republic of South Africa • Louise Jackson,
University of California Davis, USA • Fabian Jaksic,
Catholic University of Chile, Chile • Gopal Kadekodi,
Centre for Multi-Disciplinary Development Research
(CMDR), India • Dan Kiambi, International Plant
Genetic Resources Institute (IGPRI), sub-Saharan
Africa, Kenya • Anne Larigauderie, DIVERSITAS
Secretariat, France • Michel Loreau, Laboratoire
d'Ecologie Ecole Normale Supérieure, France 
• Bernardo Mueller, Universidade de Brasília,
Brazil • Ninh Huu Nguyen, Vietnam National
University (VNU), Vietnam • Stefano Padulosi,
International Plant Genetic Resources Institute
(IGPRI), Syria • Charles Perrings, University of
York, UK • Stephen Polasky, University of
Minnesota, USA • Anne-HŽl•ne Prieur-Richard,
DIVERSITAS Secretariat, France ¥ David Raffaelli,
University of York, UK • Steve Redpath, Centre for
Ecology and Hydrology, UK • Peter de Ruiter,
University of Utrecht, The Netherlands 

• Ronaldo Seroa Da Motta, Research Institute for
Applied Economics (IPEA), Brazil • Ian Spellerberg,
Lincoln University, New Zealand • Timothy Swanson,
University College London, UK • Andrew Watkinson,
University of East Anglia, UK • Shigeo Yachi,
Research Institute for Humanity and Nature (RIHN),
Japan.

Funding for the development of this Core Project
Science Plan and Implementation Strategy was pro-
vided by a grant from the International Council for
Science (ICSU) and UNESCO, and by DIVERSITAS
through core funding originating from the following: 

• German Federal Ministry of Education and
Research (BMBF)

• German Research Foundation (DFG) 
• International Union of Biological Sciences (IUBS)
• International Union of Microbiological Societies

(IUMS)
• National Council on Science and Technology

(CONACYT), Mexico 
• National Science Foundation (NSF), USA 
• Natural Environment Research Council (NERC), UK 
• The Netherlands Organisation for Scientific

Research (NWO) 
• The Research Council, Norway 
• Royal Netherlands Society of Arts and Sciences

(KNAW)
• Swedish Natural Science Research Council (NFR) 
• Swiss National Science Foundation (SNF) 
• US National Academy of Sciences (NAS). 

DIVERSITAS expresses its gratitude to all of the
above organisations, as well as to the International
Group of Funding Agencies for global change
research (IGFA), for their help in securing these
national contributions.
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APN
BMBF

CBD
CITES

CONACYT
DFG

ENRICH
ESSP
GCP

GCTE
GECAFS

GISP
GMBA

GTI
GWSP

IAI
ICSU
IGBP
IGFA
IHDP
IPGRI
IUBS
IUCN
IUMS

KNAW
LUCC

MA
MAB
NAS

NERC
NFR
NSF

NWO
SBSTTA
SCOPE
SCOR
SNF

START
UNESCO

WCRP

Asia-Pacific Network for Global Change Research
German Federal Ministry of Education and Research 
UN Convention on Biological Diversity
UN Convention on International Trade in Endangered Species
National Council on Science and Technology, Mexico 
German Research Foundation 
European Network for Research in Global Change (European Community)
Earth System Science Partnership (DIVERSITAS, IGBP, IHDP, WCRP)
Global Carbon Project (ESSP)
Global Change and Terrestrial Ecosystems
Global Environmental Change and Food Systems (ESSP)
Global Invasive Species Programme
Global Mountain Biodiversity Assessment (DIVERSITAS)
Global Taxonomy Initiative
Global Water System Project (ESSP)
Inter-American Institute for Global Change Research
International Council for Science
International Geosphere-Biosphere Programme
International Group of Funding Agencies for Global Change Research
International Human Dimensions Programme on Global Environmental Change
International Plant Genetic Research Institute 
International Union of Biological Sciences
World Conservation Union
International Union of Microbiological Societies
Royal Netherlands Society of Arts and Sciences
Land Use and Land Cover Change
Millennium Ecosystem Assessment
Man and the Biosphere (UNESCO)
US National Academy of Sciences
Natural Environment Research Council, UK
Swedish Natural Science Research Council
National Science Foundation, USA 
The Netherlands Organisation for Scientific Research
Subsidiary Body for Scientific, Technical and Technological Advice (UN CBD)
Scientific Committee on Problems of the Environment 
Scientific Committee on Oceanic Research
Swiss National Science Foundation 
Global Change SysTem for Analysis, Research and Training (IGBP, IHDP, WCRP)
United Nations Educational, Scientific and Cultural Organization
World Climate Research Programme
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The success of DIVERSITAS is directly related to the
voluntary involvement of scientists and organisa-
tions from around the world. The following para-
graphs briefly describe the primary means of
contributing to this dynamic network of integrated
biodiversity science. More detailed information is
available in the Getting involved section of our web
site:  www.diversitas-international.org 

as a Scientist

DIVERSITAS invites individual scientists to make the
Secretariat aware of their ongoing research and to
suggest ways to integrate local and international
initiatives. The DIVERSITAS Secretariat, as well as
the Core Project and Cross-cutting Network offices,
welcome proposals for collaborative activities
(research projects, workshops, syntheses, etc.) that
support the implementation of the DIVERSITAS
Science Plan. 

as a National Committee

DIVERSITAS encourages the establishment of
National Committees as a means of building a truly
international network to support integrated biodi-
versity science. These Committees play an impor-
tant role in linking national and international
programmes, as well as interacting with policy mak-
ers and other stakeholders in their home countries. 

as a Funder

Funding DIVERSITAS initiatives provides an excel-
lent opportunity for individuals and organisations
to demonstrate a strong commitment to conserva-
tion and sustainable use of biodiversity—issues
that often have strong appeal for their own stake-
holders and publics. DIVERSITAS welcomes the
opportunity to collaborate with private industry,
non-governmental/inter-governmental organiza-
tions, foundations and associations. 

© Anne Larigauderie



DIVERSITAS Secretariat
51, boulevard de Montmorency / 75016 Paris, France
Tel: +33 (0)1 45 25 95 25 / Fax: +33 (0)1 42 88 94 31
diversitas.secretariat@icsu.org / www.diversitas-international.org

bioDISCOVERY
Assessing current levels 
of biodiversity; developing the scientific
basis for monitoring and observation;

understanding and predicting changes.  

ecoSERVICES
Expanding biodiversity science to larger
scales and over a greater breadth of the
biological hierarchy; linking changes in

ecosystem structure and functioning to changes in ecosys-
tem services; assessing human response to change; exam-
ining the impacts of biodiversity change on human health. 

DIVERSITASis an interna-
tional, non-governmental
programme with a dual
mission:

• To promote an integra-
tive biodiversity science,
linking biological, ecologi-
cal and social disciplines
in an effort to produce
socially relevant new
knowledge; and

• To provide the scientific
basis for the conservation
and sustainable use of bio-
diversity.

Through its Scientific Core Projects, 
DIVERSITAS encourages global investigation of
three key aspects of biodiversity research: 
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UNESCO

DIVERSITAS Secretariat
51, boulevard de Montmorency / 75016 Paris, France
Tel: +33 (0)1 45 25 95 25 / Fax: +33 (0)1 42 88 94 31
secretariat@diversitas-international.org / www.diversitas-international.org

bioDISCOVERY
Assessing current levels 
of biodiversity; developing the scientific
basis for monitoring and observation;

understanding and predicting changes.  

ecoSERVICES
Expanding biodiversity science to larger
scales and over a greater breadth of the
biological hierarchy; linking changes in

ecosystem structure and functioning to changes in ecosys-
tem services; assessing human responses to changes in
ecosystem services. 

DIVERSITAS
is an international, non-
governmental programme
with a dual mission:

• To promote an integra-
tive biodiversity science,
linking biological, ecologi-
cal and social disciplines
in an effort to produce
socially relevant new
knowledge.

• To provide the scientific
basis for the conservation
and sustainable use of bio-
diversity.

Collectively, DIVERSITAS Core Projects 
comprise a cycle of discovery, analysis 
and information sharing that supports the
application of socially relevant knowledge. 
The bioSUSTAINBILITY Science Plan 
complements efforts in related areas of:
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