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The international conservation community has rea-
son to celebrate the setting aside of over 12 percent
of the Earth’s land surface for long-term protection.
From minute reserves on oceanic islands to exten-
sive mega reserves in tropical savannas and boreal
forests, the protected area systems of the world have
become the cornerstone of biodiversity conserva-
tion. During the past decade, the Global
Environment Facility (GEF) has contributed over
$1.2 billion, and leveraged $3.1 billion in cofinanc-
ing, to supporting this agenda.

What we at the GEF have learned, however, is that
protected areas alone cannot ensure that our goal of
achieving global biodiversity benefits for the planet
and its six billion people will be met. Unless we
address the root causes of biodiversity loss and
incorporate biodiversity conservation into all devel-
opment actions—and simultaneously incorporate
development goals into our conservation pro-
grams—we will not reduce, much less reverse, the
current rates of biodiversity loss.

This realization has convinced the GEF Council to
approve new strategies within the GEF biodiversity
work program. Strategic Priority 2 seeks to “main-
stream biodiversity in production landscapes and
sectors.” In attempting to position mainstreaming
approaches into our work program, however, we
found that the concept and its application were
poorly understood by many stakeholders. It was,
therefore, considered appropriate to refer this topic

to the GEF’s Scientific and Technical Advisory
Panel (STAP), which was established in 1992 to
provide the GEF Council with strategic advice
where appropriate.

STAP’s response is presented in this volume, based
on a workshop held in Cape Town, South Africa, in
September 2004.The workshop brought together
experts from around the globe to review the main-
streaming concept, and to develop principles and
conditions for its effective application.The work-
shop also identified areas for GEF interventions to
promote the mainstreaming of biodiversity and to
propose tools to assess the effectiveness of such
interventions.

It is a great pleasure to endorse the products of the
Cape Town workshop and encourage the GEF fam-
ily to apply, where possible and appropriate, the 10
principles for mainstreaming biodiversity described
in the following pages and listed in Box 14.1. I am
confident that the excellent synergies developed
between the GEF, its Implementing Agencies, and
the STAP team will help us continue to increase the
benefits of global biodiversity.

Len Good
Chief Executive Officer and Chairman
Global Environment Facility
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At the World Summit on Sustainable Development in
Johannesburg, South Africa, in 2002, world leaders
agreed that reducing the rate of biodiversity loss and
improving the welfare of humankind were still elusive
goals, despite the ambitious initiatives taken at the
United Nations Conference on the Environment and
Development in Rio de Janeiro, Brazil in 1992.
Massive programs of integrated rural development,
community-based resource management, and similar
innovations had failed to deliver the results expected.
A new paradigm was needed to integrate biodiversity
conservation into thinking and action at all levels of
intervention and across all sectors.The concept of
“mainstreaming” biodiversity conservation was enter-
ing the language of the new debate, but its meaning
and relevance were poorly understood, despite being
a key concept in the new GEF program of work.

This volume contributes to broadening the 
understanding and application of the concept of
mainstreaming biodiversity. It captures the inputs to
and findings of an international workshop held in
Cape Town, South Africa, in September 2004 on
Mainstreaming Biodiversity in Production Landscapes and
Sectors.The workshop, co-hosted by the South
African National Biodiversity Institute (SANBI) and

the Scientific and Technical Advisory Panel (STAP)
of the Global Environment Facility (GEF), was
attended by individuals from those organizations, as
well as the implementing agencies of the GEF—the
United Nations Development Programme (UNDP),
the United Nations Environment Programme
(UNEP), and the World Bank—and by a diverse
group of professionals from around the globe.4, 5

The aims of the workshop were:
■ to determine an operational definition of the con-

cept of mainstreaming biodiversity in production
landscapes and sectors, building on the work of
previous workshops6

■ to demonstrate the role of mainstreaming in
advancing Convention on Biological Diversity
(CBD) goals and Strategic Priority 2 of the
GEF-3 program of work 

■ to explore the scale at which mainstreaming can
most effectively be carried out

■ to critique successes and failures in achieving main-
streaming outcomes to date—consolidating and
evaluating experience in different sectors

■ to brainstorm on modified or new approaches and
tools to assist in designing more effective inter-
ventions and achieving more effective main-

vi

“The most important lesson of the last ten years is that the objectives of the Convention will be impossible
to meet until consideration of biodiversity is fully integrated into other sectors.The need to mainstream the
conservation and sustainable use of biological resources across all sectors of the national economy, society,
and the policy-making framework is a complex challenge at the heart of the Convention.”3 COP VI 
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streaming outcomes in the future, such as models
of best practice, principles, and indicators.

The first three of the workshop aims are addressed in
the first paper in this volume, which explores what we
mean by “mainstreaming biodiversity,” while the new
approaches and tools—the products of the work-
shop—are outlined in the final paper, on guidelines for
effective intervention.The remaining papers, which
were presented at the open symposium preceding the
workshop, represent a broad range of mainstreaming
initiatives—in Africa,Asia,Australia, Europe, and Latin
America, and in a large number of production sec-
tors.They are organized under themes as follows:

In Biodiversity in the GEF Portfolio, the GEF’s
Gonzalo Castro provides the context in which the
issue of mainstreaming biodiversity in production
landscapes and sectors is understood by the GEF
and explains its growing importance to the GEF’s
biodiversity focal area. Richard M. Cowling then
discusses some of the lessons learned from past work
in mainstreaming biodiversity conservation, by
exploring the key factors for success of mainstream-
ing initiatives and the constraints on and prospects
for future mainstreaming efforts.

In Mainstreaming Biodiversity Conservation Initiatives in
New Zealand, Robert McCallum assesses New
Zealand’s progress in mainstreaming biodiversity
into agriculture, forestry, and tourism, building on a
growing recognition of the value of biodiversity to
economic development.A paper by Jeffery A.
McNeely on agrobiodiversity argues for a systems
approach to converting the potential benefits of
mainstreaming agrobiodiversity into real and per-
ceived goods and services for society at large. Paul
Elkan and Sarah Elkan report on mainstreaming
approaches in the Republic of Congo, where signif-
icant gains have been made in protecting species
and habitats through working with logging compa-
nies to control the bushmeat trade.

In Achieving Sustainable Landscapes, Kent H. Redford
presents a paper that explores a calculus of the bio-
diversity trade-offs involved in mainstreaming.
Trevor Sandwith and his colleagues write about the
opportunities provided by a bioregional approach to
conservation programs in southern Africa. Carlos
Toledo discusses the challenges of integrating biodi-
versity considerations into rural development pro-
grams in marginal but biodiversity-rich areas of
Mexico. Finally,Tehmina Akhtar and Jeffrey F.
Griffin analyze a set of mainstreaming projects in
Eastern Europe, the Commonwealth of
Independent States, and Asia, exploring the special
challenges and opportunities posed by transitional
economies.

In Mainstreaming Biodiversity into the Tea Industry,
Pramod Krishnan proposes a model for mainstream-
ing the objectives of biodiversity conservation into
the tea production sector of the High Ranges in
Western Ghats, India, in the context of the pressures
of globalization.The response of the oil and gas
industry to the challenges of biodiversity loss is dis-
cussed by Sachin Kapila. Carl Grant and John
Gardner present a case study of the successful main-
streaming of biodiversity conservation in the alu-
minium mining industry in Australia.

A final paper, drafted by the Cape Town workshop
participants, provides guidelines on effective inter-
ventions in achieving mainstreaming outcomes.

As we advance into the 21st century, it is clear that
the significant success of the protected area systems
developed through the previous century will have to
be extended well beyond the boundaries of national
parks.Achieving the Conference of Parties’ 2010
goal of a significant reduction in the rate of biodi-
versity loss will require innovations in policy and
practice such as offered by mainstreaming biodiver-
sity into the full spectrum of economic sectors and
across landscapes and seascapes.
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Endnotes

1 Scientific and Technical Advisory Panel of the Global Environment Facility (GEF); South African National Biodiversity Institute

2 South African National Biodiversity Institute

3 Hague Ministerial Declaration from the Convention on Biological Diversity (CBD) Conference of Parties (COP) VI to the
World Summit on Sustainable Development, Johannesburg, 2002.

4 On September 1, 2004, the National Botanical Institute became the South African National Biodiversity Institute (SANBI),
under the terms of the National Environmental Management: Biodiversity Act 10 of 2004.

5 STAP is the scientific body of the GEF. It provides independent, strategic advice to the GEF family on science and technology
issues; see www.unep.org/stapgef.

6 Although significant mainstreaming work is being carried out in production water bodies—rivers, lakes, coastal and marine sys-
tems—it was decided to limit the Cape Town workshop to the terrestrial environment for purposes of focus.
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The term “mainstreaming” is used in a variety of
ways, but within broad environment-development
circles “mainstreaming biodiversity” has come to
have a particular meaning. Consensus on a precise
definition of the concept has proven elusive, but
participants at the September 2004 Global
Environment Facility (GEF) workshop on biodiver-
sity held in Cape Town, South Africa, agreed that
the objective of mainstreaming biodiversity is:

to internalize the goals of biodiversity conservation
and the sustainable use of biological resources into
economic sectors and development models, policies and
programmes, and therefore into all human behaviour.

This paper examines the ways in which the con-
cept has been used, the common elements
revealed, its relevance and use in relation to the
goals of the Convention on Biological Diversity
(CBD), the differing scales at which it can be
applied, and experience in recent attempts to
achieve mainstreaming outcomes.

Common Elements

A review of the literature on mainstreaming biodi-
versity reveals common elements in the way the
concept has been used:
■ Mainstreaming biodiversity involves the integra-

tion of biodiversity conservation and sustainable
use principles into policies, plans, programs, and
production systems where the primary focus has

previously been on production, economic activ-
ity, and development, rather than on biodiversity
conservation losses or gains.

■ Mainstreaming of biodiversity may occur on the
ground in production landscapes and seascapes or
within economic sectors, particularly those
directly related to natural resource use and man-
agement—agriculture, forestry, fisheries, invasive
alien species control, wildlife utilization, mining,
and tourism.3 Biodiversity may also be main-
streamed in areas of economic activity such as
energy, infrastructure, manufacturing, transport,
construction, international trade, and even in mili-
tary activities.

■ Mainstreaming also involves the integration of
biodiversity values into the enabling environment,
ranging from national policy making to global
financial markets.This may include development
policy, legislation, land-use planning, finance, taxa-
tion, economic incentives, international trade,
capacity building, research, and technology.

■ Mainstreaming can be a process that occurs
through a conscious intervention.At other
times, however, a mainstreaming outcome may
be achieved without such a deliberate interven-
tion, for example, through the action of market
forces.The achievement of mainstreaming out-
comes needs to be measurable so that progress
can be assessed.

■ Mainstreaming biodiversity into broad landscapes
may involve using a range of tools, including
protected areas, buffer zones, and biological cor-
ridors, as well as interventions affecting privately
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owned land such as incentives, subsidies, and
direct payments.The emphasis in mainstreaming
biodiversity, however, is on the roughly 90 per-
cent of land not under formal protection.

■ Although mainstreaming initiatives may be gener-
ated by conservation agencies, increasingly often
they originate within economic sectors, and typi-
cally involve a broad range of actors, with part-
nerships between nongovernmental organizations
(NGOs); government; industry; small, medium,
and micro enterprises; and communities.

Mainstreaming in Relation to the

Goals of the CBD and GEF

The main objectives of the CBD are the conserva-
tion and sustainable use of biological diversity, and
the fair and equitable sharing of benefits arising
from the utilization of genetic resources (CBD
2003, p. xvii). Biological diversity, or biodiversity, is
defined as “the variability among living organisms
from all sources including inter alia, terrestrial,
marine and other aquatic ecosystems and the eco-
logical complexes of which they are part; this
includes diversity within species, between species
and of ecosystems” (CBD 2003, p. 5).

Mainstreaming biodiversity in production landscapes
and sectors contributes to the fulfilment of article
6(b) of the CBD, which calls on the contracting
parties to “integrate, as far as possible and as appro-
priate, the conservation and sustainable use of bio-
logical diversity into relevant sectoral or
cross-sectoral plans, programmes and policies” (CBD
2003, p. 6). It also contributes toward fulfilling arti-
cle 10(a), which calls on parties to “integrate consid-
eration of the conservation and sustainable use of
biological resources into national decision-making”
(CBD 2003, p. 11).

The GEF assists the many countries who are signa-
tories to the CBD, by providing finance to imple-
ment its provisions effectively. In the GEF-3 work
program, four strategic priorities are set out.The
Cape Town workshop aims to contribute toward the

second and fourth strategic priorities.The strategic
priorities (SPs) are as follows:
■ SP 1: Catalyzing sustainability of protected

areas—to conserve biodiversity through the
expansion, consolidation, and rationalization of
existing protected area systems

■ SP 2: Mainstreaming biodiversity in production
landscapes and sectors—to integrate biodiversity
conservation into agriculture, forestry, fisheries,
tourism, and other production sectors in order to
secure national and global environmental benefits

■ SP 3: Building capacity to implement the
Cartagena Protocol on Biosafety—to recognize
that modified living organisms pose potential
risks and, therefore, biosafety constitutes a high
priority for recipient countries

■ SP 4: Generating and disseminating best prac-
tices—to maximize the sustainability and effec-
tiveness of GEF impacts in the biodiversity
focal area.

Strategic priority 2 reflects a shift in emphasis in
GEF funding.Although protected areas remain
dominant in its biodiversity portfolio, the GEF
believes that attention needs urgently to be given to
integrating biodiversity conservation into landscapes
where the primary emphasis is on economic uses, in
order to achieve the GEF’s global biodiversity con-
servation goals.

Mainstreaming is seen as a way to increase the
effectiveness of protected areas work, by integrating
biodiversity conservation into broader production
landscapes and into the national and international
policy frameworks that affect them.This also
involves a shift to a bigger scale and a longer time
frame:“Mainstreaming means moving beyond a
project-by-project emphasis to approaches that sys-
tematically target country-enabling environments
and long-term institution building” (GEF 2004a,
p. 32).

Because the SPs were only developed in 2003, the
existing projects of the GEF’s Implementing
Agencies—United Nations Development
Programme (UNDP), United Nations Environment 3



Programme (UNEP), and the World Bank—may or
may not have explicit mainstreaming objectives. In
the future, it is expected that focusing around SP 2
will assist projects to have the following impacts:
■ Producing biodiversity gains in production sys-

tems in recipient countries
■ Improving livelihoods based on more sustainable

harvesting
■ Replicating approaches applying incentive

measures
■ Having biodiversity mainstreamed into sector

programs of the Implementing Agencies (GEF
2004b, p. 1).

Mainstreaming and Integration

The concept of mainstreaming biodiversity is closely
related to the idea of “integration.”Article 6(b) of
the Convention on Biological Diversity calls on the
contracting parties to “integrate, as far as possible
and as appropriate, the conservation and sustainable
use of biological diversity into relevant sectoral or
cross-sectoral plans, programmes, and policies”
(CBD 2003, p. 6).

Article 10(a) calls on Parties to “integrate considera-
tion of the conservation and sustainable use of bio-
logical resources into national decision-making”
(CBD 2003, p. 11).Although these articles have
integration as their key concept, integration can be
seen as another way of describing mainstreaming.

Integration was also the theme of the Biodiversity
Planning Support Programme (BPSP) of
UNEP/UNDP/GEF, which was given the mandate
to provide assistance to national biodiversity conser-
vation planners.As part of this program, UNEP
commissioned a series of thematic studies, focusing
on global best practice in the integration of biodi-
versity in eight specific areas, including national sec-
tors in agriculture (UNEP 2002a), fisheries, forestry
(UNEP 2002b), and tourism (UNEP 2002c), as well
as integration with environmental assessment proce-
dures and economic measures in biodiversity plan-
ning (IUCN 2001).

The “integrated responses” described in the
Millennium Ecosystem Assessment (MA) are also of
relevance to mainstreaming biodiversity.The MA
defines integrated responses as initiatives that explicitly
address more than one ecosystem service and which
include objectives to enhance human well-being.
Most mainstreaming interventions fulfill these criteria,
and could thus also be described as integrated
responses (see www.millenniumassessment.org).

Both concepts make provision for a simultaneous
benefit to biodiversity and human well-being, with
trade-offs and choices needing to be made in each
situation.The MA takes a slightly broader perspec-
tive than simply focusing on biodiversity conserva-
tion and sustainable use, but nonetheless provides
important insights for mainstreaming.

The MA provides a rich source of information on a
range of processes that contribute to mainstreaming.
At an international level these include Agenda 21,
international environmental governance, multilateral
environmental agreements, and integration between
international trade and environmental governance
regimes. National level processes considered are
national policy integration, national environmental
action plans, and national strategies for sustainable
development and related initiatives.

Processes that are considered at multiple scales
(including the subnational level) are Sustainable
Forest Management, Integrated Conservation and
Development Projects, Integrated Coastal Zone
Management, and Watershed and River Basin
Management.These processes all involve main-
streaming biodiversity into production landscapes.

Mainstreaming and the

Ecosystem Approach

The “ecosystem approach” of the CBD is also
related to the concept of mainstreaming biodiversity.
The ecosystem approach was developed internation-
ally in the 1980s, and is “based on the application of
appropriate scientific methodologies focused on lev-4
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els of biological organisation that encompasses the
essential processes and interactions among organisms
and their environment” (CBD 1998).

An ecosystem is defined as “a dynamic complex of
plant, animal, and microorganism communities and
their nonliving environment interacting as a func-
tional unit” (CBD 2003, p. 5).The recognition that
humans are an integral part of ecosystems is also a key
feature of the ecosystem approach.A systems approach
makes it possible to consider different levels of the
biodiversity hierarchy—genes, species, populations,
ecosystems, and landscapes in a holistic way.The
ecosystem approach can be used at varying scales.

The 12 principles of the ecosystem approach (see
box 1.1) endorsed by the Conference of Parties in
2000 are well known within the CBD but poorly
understood beyond the convention’s immediate
stakeholders.The ecosystem approach is described as
“the fundamental paradigm for the Convention’s
activities; a prism through which its activities are
developed” (CBD 2003, p. xxiv).A large percentage
of the project portfolios of GEF and its
Implementing Agencies are targeted at one or more
critical life-supporting ecosystems, and often at the
interactions between ecosystems.

The ecosystem approach is highly compatible with
mainstreaming biodiversity because of its emphasis
on social and economic concerns, and on integrated
and holistic decision making.A tension may some-
times exist, however, between the principle of the
ecosystem approach that conservation of ecosystem
structure and functioning should be a priority tar-
get, and the need for real-world compromises and
trade-offs in some mainstreaming interventions.

Of direct relevance for mainstreaming biodiversity is
the recognition in principle 4 of the ecosystem
approach that ecosystems need to be understood
and managed in an economic context. Economic
tools important for mainstreaming interventions
seek to influence the enabling environment, reduc-
ing market distortions that adversely affect biologi-
cal diversity, aligning incentives to promote

biodiversity conservation and sustainable use, and
internalizing costs and benefits in a given ecosystem.
Where possible in mainstreaming interventions, full
accounting for biodiversity goods and services
should be undertaken.

The ecosystem approach provides a good platform
for work in the “real world” and contributes a
sound scientific underpinning for an emphasis on
mainstreaming biodiversity. It does not, however, 5
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Box 1.1 
The 12 Principles of the Ecosystem Approach 

1. Management objectives are a matter of societal choice.

2. Management should be decentralized to the lowest

appropriate level.

3. Ecosystem managers should consider the effects (actual

or potential) of their activities on adjacent and other

ecosystems.

4. Recognizing potential gains from management, there is a

need to understand the ecosystem in an economic con-

text. Any ecosystem management program should

a) reduce those market distortions that adversely affect

biological diversity;

b) align incentives to promote sustainable use;

c) internalize costs and benefits in the given ecosystem

to the extent feasible.

5. A key feature of the ecosystem approach includes conser-

vation of ecosystem structure and functioning.

6. Ecosystems must be managed within the limits of their

functioning.

7. The ecosystem approach should be undertaken at the

appropriate scale.

8. Recognizing the varying temporal scales and lag effects

that characterize ecosystem processes, objectives for

ecosystem management should be set for the long term.

9. Management must recognize that change is inevitable.

10. The ecosystem approach should seek the appropriate bal-

ance between conservation and use of biological diversity.

11. The ecosystem approach should consider all forms of rele-

vant information, including scientific and indigenous and

local knowledge, innovations, and practices.

12. The ecosystem approach should involve all relevant

sectors of society and scientific disciplines.



provide specific guidelines for mainstreaming inter-
ventions. Because of these limitations, the Cape
Town workshop decided to develop a set of princi-
ples specifically designed to guide work in main-
streaming biodiversity.

Achieving Mainstreaming

Outcomes at Different Scales

Mainstreaming outcomes can be achieved and
mainstreaming interventions made at a range of
scales in relation to time, geographic impact, and
actors involved.The question of scale can be consid-
ered in a number of ways, as outlined in box 1.2.

Some commentators argue that mainstreaming is
most effective at the highest possible level of
national and international politics or economics.
The opposite point has also been made:“for main-

streaming to achieve lasting impact, it must occur at
a very local level, and become part of ordinary peo-
ple’s lives” (Sandwith in Pierce and others 2002).
Both approaches may be valid, depending on the
context of a specific project, the biodiversity proper-
ties being addressed, and the existing policy and
institutional framework.

An example of planning for multilevel engagement
is provided by a full-sized project concept being
developed by the UNDP for the China Biodiversity
Programme, which will engage various levels: the
high policy level through the Five Year
Development Plan, the sector level through sectoral
plans and programs, and the provincial/prefecture
level through focusing on piloting biodiversity-
friendly management practices within local level
projects and investments.

Addressing the Enabling

Environment

The GEF Council has highlighted the importance
of creating the right enabling environment for
mainstreaming biodiversity, pointing to the need for
“an effective institutional and enabling environment
where biodiversity has been mainstreamed across the
sectors.This is not an option; in fact, it is critical for
ensuring sustained biodiversity benefits. Unless the
institutional structures of a country are reinforced to
mainstream biodiversity, they remain vulnerable (to
alternative development options) and may become
islands (in which case the biodiversity value may get
eroded over time)” (GEF 2002).

The GEF Biodiversity Program Study 2004 (Dublin
and Volonte 2004) reviews components of the
majority of GEF-financed projects that seek to
improve the enabling environment for meeting
objectives relating to biodiversity conservation, sus-
tainable use of biodiversity, and mainstreaming.
Components of the enabling environment where
significant progress has been made include:
■ creating and implementing national policies or

legislative action6

M A I N T A I N I N G  B I O D I V E R S I T Y  I N  P R O D U C T I O N  L A N D S C A P E S

Box 1.2
Different Aspects of Scale

The question of scale can be considered in the 

following ways:

■ Temporal scale. A mainstreaming intervention could

take place over a range of time periods, from a single

day used to raise an issue, to a decade-long campaign.

The benefits of a mainstreaming outcome could also

be experienced over varying time scales.

■ Geographical scale. A mainstreaming intervention can

be carried out in a range of physical spaces—ranging

from a very small geographical area, such as a portion

of one farm, to a bioregion or entire ocean. This will

also affect the scale of biodiversity being addressed.

■ Institutional scale. A mainstreaming initiative may

involve actors at differing levels, including, for exam-

ple, a community of resource users at the local level, a

national government department or business sector, a

global financial market, or the parties to a multilateral

environmental agreement.

■ Financial scale. Mainstreaming work may be carried

out through projects with dedicated budgets of vary-

ing sizes, or through the regular operations of role-

players such as landowners or private sector

companies.



■ public awareness and environmental education
■ partnerships
■ targeted research, information generation, and

knowledge sharing
■ tool and technology development.

As noted previously, mainstreaming initiatives may
operate simultaneously at different levels and strive
for vertical integration between these levels. Projects
that operate primarily at a local level nonetheless
need to address the enabling environment by influ-
encing decision making at regional, national, and
even international levels.There is a need in particular
to engage national governments that may have made
commitments on paper to agreements promoting
biodiversity conservation, but which may be simulta-
neously forging ahead with new developments that
run contrary to those agreements or maintaining
perverse incentives that drive economic sectors to
destroy biodiversity rather than conserve it.

A number of global policy initiatives are relevant to
the enabling environment for mainstreaming created
in each country. One of the United Nations’
Millennium Development Goals commits govern-
ments to “ensure environmental sustainability” by
2015, including targets around integrating the prin-
ciples of sustainable development into country poli-
cies and programs (mainstreaming) and reversing the
loss of environmental resources biodiversity (conser-
vation). Similarly, many of the targets in the Plan of
Implementation that came out of the 2002 World
Summit on Sustainable Development in
Johannesburg are relevant for mainstreaming.
Further, it will be important for the findings of the
Millennium Ecosystem Assessment on biodiversity
conservation and sustainable use to be fed into the
Poverty Reduction Strategy Papers being developed
by the World Bank.

The development plans and policies of national
governments are a crucial aspect of the enabling
environment for mainstreaming work in production
sectors and landscapes. National processes for devel-
oping National Sustainable Development Strategies
and National Biodiversity Strategy and Action Plans

(NBSAPs) have the potential to make an enormous
contribution to mainstreaming biodiversity consid-
erations into government departments and sectors of
the economy.

In a review of country experience in implementing
NBSAPs, however, Swiderska (2002) finds that,
despite having had some useful outcomes,
“NBSAPs are not affecting the main forces degrad-
ing biodiversity, essentially because they have not
influenced planning in economic sectors and are
therefore not connected with the use of resources.
NBSAPs have not paid enough attention to link-
ages with economic policies and plans, and have
suffered from a lack of integration with other
national institutions and planning mechanisms.…
Many biodiversity plans have failed to arouse much
political interest and remain on the shelf ”
(Swiderska 2002, p. 9). She points to the need for
NBSAPs to establish systems and processes that
engage sectors of society and government in action
and the importance of integrating biodiversity and
economic development objectives.

This is confirmed by the BPSP thematic study on
the use of economic measures in NBSAPs, which
states that “in many countries few people outside
the conservation sector have any knowledge of the
content or goals of the NBSAP. Yet it is macroeco-
nomic and sectoral planners who decide the wider
economic policies, activities, and conditions under
which people conserve or degrade biodiversity”
(Emerton 2001, p. 27). Influencing development
policy at this level remains a major challenge facing
the GEF and its Implementing Agencies.

The global arena of financial markets is another key
aspect of the enabling environment that requires
more attention.There is a need to engage the busi-
ness and investment communities around achieving
best practice on biodiversity conservation and sus-
tainable use. Socially responsible investment strate-
gies include avoidance/ethical screening, best in
class/positive screening, environmental technology
investment, engagement/advocacy, and integrated
investment (Ten Kate 2004). 7
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Ideally, the initiative in mainstreaming interventions
should come increasingly from within the private
sector, in partnership with other key actors, such as
conservation agencies, government, NGOs, and
communities. In engaging the private sector,Ten
Kate suggests, conservationists need to focus on core
business operations rather than corporate philan-
thropy, and develop useful tools for companies and
investors, such as best practice standards and manu-
als, indicators for corporate performance, and litera-
ture for fund managers and pension fund trustees.

Success and Failure in Achieving

Mainstreaming Outcomes

The GEF Biodiversity Program Study 2004 assesses
the achievement of mainstreaming outcomes by
UNEP, UNDP, and World Bank projects in the 
agriculture, forestry, fisheries, and tourism sectors
(Dublin and Volonte 2004). Most of the projects
considered in the study were conceptualized and
initiated long before the development of SP 2 in
2003, and the achievement of mainstreaming out-
comes was thus not one of their original goals.
The program study reviews all 141 projects in the
BPS2004 cohort, in relation to their stated objec-
tives around biodiversity conservation, sustainable

use of biodiversity resources, access to and benefit
sharing of genetic resources between countries and
the enabling environment, and mainstreaming bio-
diversity. It points out that projects with these
objectives may operate in landscapes that include a
continuum from fully protected areas to intensively
modified areas. Projects working primarily in a pro-
duction environment are classified as mainstreaming
projects contributing to SP 2.

In relation to mainstreaming, the study reached the
following broad conclusions (authors’ emphasis added):
■ Mainstreaming should form an increasingly strong

basis for future GEF programming, because “over
the long term, successful mainstreaming of bio-
diversity considerations in all aspects of society
and governance will be the surest way to guaran-
tee conservation gains” (Dublin and Volonte
2004, p. 101). Mainstreaming should occur at
appropriate levels of priority across all sectors 
of society.

■ The current focus on working in individual  
sectors such as agriculture, forestry, fisheries, and
tourism should be expanded to address cross-
sectoral needs (such as finance, energy, transport,
mining, and health).

■ GEF projects included in the program study can
be categorized as shown in table 1.1.These two

8

M A I N T A I N I N G  B I O D I V E R S I T Y  I N  P R O D U C T I O N  L A N D S C A P E S

Table 1.1
Typology of GEF-Supported Mainstreaming Projects 

Local / Subnational National

Enabling Environment Many projects to build the capacity of local Some interventions to improve institutional

institutions (for example, community-based capacity of national-level institutions and

forest management); establishing good systemic capacity related to biodiversity

conditions for governance (for example, conservation

stakeholder participation, and transparent

and devolved decision making)

Demonstrations Many interventions aiming to influence local A limited number of projects

livelihoods in such a way that the economic to influence resource management systems

goals of local stakeholders are more at a national level, often through sector-

compatible with biodiversity conservation; based approaches

and to increase the biodiversity value of the 

production activities themselves

Source:Adapted from Dublin and Volonte (2004), p. 73.



mutually supportive approaches should be contin-
ued—working at the policy level to establish a
more favorable enabling environment, and work-
ing at the level of demonstration projects that
operate in the existing policy environment to
improve resource management.

■ In many countries governments lack commitment to
the incorporation of biodiversity considerations
and approve development projects that run con-
trary to GEF mainstreaming efforts. Stronger evi-
dence of commitment should be required, for
example, through endorsement letters, cofinanc-
ing agreements, and monitoring and evaluation
plans that include commitment milestones.

■ A small number of projects have been carried out
with a wide range of private sector actors.This trend
should be encouraged, as the GEF shifts from
working mainly in the public sector to developing
partnerships with the private sector, based on a
clear understanding of their role and motivation.

■ Current successful trends within mainstreaming
projects should be continued, particularly provid-
ing technical assistance to national governments,
and linking government agencies with each
other and with local-level actors.

■ Some projects have been successful in empowering
communities and involving them in resource man-
agement, and these should serve as models for
future projects.

■ The length of time required for meaningful main-
streaming to occur is often underestimated, and
successful projects have often relied on prior
capacity-building interventions. New projects
should ideally have an initial capacity-building
phase before mainstreaming interventions begin.

■ Reviews of project proposals should consider
whether the necessary prerequisites and stimuli
for a successful intervention are in place. In sec-
tors which lack experience of mainstreaming,
projects should be carefully designed.

■ Quantitative impact indicators need to be devel-
oped.The GEF’s Tracking Tool for Reporting Project
Progress on Mainstreaming Biodiversity in Production
Environments (GEF 2004b)—which includes cov-
erage indicators and impact indicators, with
questions to be answered for each project on the

enabling environment, management practices,
financial sustainability, replication, monitoring,
and evaluation—should be further developed, as
well as other indicators for use in future projects.

■ Given that there has been some confusion within
Implementing Agencies about what exactly
mainstreaming encompasses, guidelines and clear
definitions should be developed “to clarify exactly
what types of activities, processes, and interven-
tions are covered under the mainstreaming con-
cept in the GEF context” (Dublin and Volonte
2004, p. 102).

Defining Successful Outcomes

Critical to the evaluation of mainstreaming work
are the questions “how do we define a successful
outcome” and “how do we measure it”? A report
on a World Bank funded mainstreaming workshop
(Pierce and others 2002), which examined a number
of South African case studies, argues that situations
where mainstreaming can be said to have occurred
successfully include those listed in box 1.3.

Pierce and others point out that mainstreaming may
arise gradually, with improved understanding of bio-
diversity issues in a sector, or suddenly, when an
opportunity for mutual benefit presents itself. In 9
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Box 1.3 
Characteristics of Successful 
Mainstreaming Outcomes

Situations where mainstreaming of biodiversity has

occurred might be characterized by:

■ the incorporation of biodiversity considerations into 

policies governing sectoral activities

■ the simultaneous achievement of gains in biodiversity

and gains in an economic sector (the “win-win” scenario)

■ sectoral activity being recognized as based on, or

dependent on, the sustainable use of biodiversity

■ situations where sectoral activities result in overall gains

for biodiversity exceeding biodiversity losses.

Source: Sandwith (2002), p. 1



ideal cases, they argue, biodiversity gains exceed
losses without compromising sectoral activities,
occasionally involving the change of land use away
from production to conservation, but most often
involving mitigation of impacts. Essentially, they
argue,“integration of biodiversity is achieved when
the sectoral activity becomes dependent on the sus-
tainable use, or preservation of biodiversity” (Pierce
and others 2002, p. 144).

A debate exists on the extent to which “win-win
solutions” that benefit both conservation and devel-
opment are actually possible to attain.According to
Wells and others (2004), over the period since the
1992 Earth Summit, in which “Integrated
Conservation and Development Projects” became
fashionable,“the myth of ’win-win’ solutions cre-
ated a culture in which overly ambitious projects
proliferated based on weak assumptions and little
evidence.”They argue that, while “poverty allevia-
tion and conservation of biodiversity must work
hand-in-hand in today’s world,” trade-offs must be
made, mistakes avoided, and future projects based on
“explicit testable assumptions, clearly stated objec-
tives, and measurable conservation targets”
(Christensen 2004, p. 7).

A win-win situation in which significant and equal
gains are made in both biodiversity and an eco-
nomic sector may occasionally be possible. But

often this is not the case. In some cases, alternative
livelihood options provided as a “sweetener” may
fail to compensate for income losses by communi-
ties that are being asked to stop activities which
have a negative impact on biodiversity but are
important to their immediate needs. In other cases
there are powerful vested interests involved in the
destruction of biodiversity, who have no incentive
to cooperate with a conservation agenda.
Policymakers have to consider the long-term costs
of conserving biodiversity in certain contexts, and
develop scenarios and plans in which the additional
costs can be internalized. Successful outcomes will
take many forms and will always necessitate com-
promises and trade-offs.

It is important for the GEF and its Implementing
Agencies to build tools to monitor and evaluate the
effectiveness of mainstreaming interventions and
their eventual impact on biodiversity. Indicators can
be designed at differing levels—to track the outputs,
outcomes, and impacts of projects and the interrela-
tionships between these.The Cape Town workshop
suggests a wide range of potential indicators for
consideration by the GEF and its stakeholders.

The authors thank Richard Cowling, Kristal Maze,Trevor
Sandwith, Nik Sekhran, Holly Dublin, Peter Schei,
David Duthie, and John Hough for valuable comments on
early drafts of this paper.
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Endnotes

1 South African National Biodiversity Institute

2 South African National Biodiversity Institute; Scientific and Technical Advisory Panel of the GEF

3 For purposes of focus, however, the papers in this volume are limited to the terrestrial environment.

4 According to the Sustainable Use Specialist Group of IUCN (The World Conservation Union), the likelihood that no more
than 15 percent of the Earth’s surface will ever be effectively conserved in protected areas means that “the survival of
Biodiversity largely depends on land use practices outside formal protected areas” (IUCN 2004, p. 1).
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The purpose of this paper is to provide the context
in which the issue of mainstreaming biodiversity in
production landscapes and sectors is understood by
the Global Environment Facility (GEF).As the
paper shows, this issue is of central importance to
the GEF’s biodiversity focal area and is currently
experiencing strong growth in funding.The findings
and recommendations in this volume are, therefore,
directly relevant to the way in which GEF resources
are allocated.

The GEF in Its First Decade

Since 1990, the GEF has been addressing global
environmental issues by providing grant financing to
developing countries and countries with economies
in transition. Financing is provided in the areas of
climate change, biodiversity, international waters,
land degradation, persistent organic pollutants, and
ozone depletion.Today, the GEF is the largest inter-
national environmental donor, with a portfolio
exceeding US$5 billion.

In the biodiversity focal area, the GEF has focused
its support through operational programs (OPs) clas-
sified according to ecosystem types:Arid and Semi-
Arid Zone Ecosystems (OP1); Coastal, Marine, and
Freshwater Ecosystems (OP2); Forest Ecosystems
(OP3); and Mountain Ecosystems (OP4).As a
response to guidance from the Conference of
Parties (COP) to the Convention on Biological
Diversity (CBD), two additional OPs were added

later: Integrated Ecosystem Management (OP12)
and Conservation and Sustainable Use of Biological
Diversity Important to Agriculture (OP13).

Thematically, the GEF biodiversity portfolio has
emphasized support for protected areas (PAs).The
independent GEF Biodiversity Program Study 2004
(Dublin and Volonte 2004) and the Second Overall
Performance Study (OPS2) (GEF 2002) state that the
majority of the biodiversity portfolio is focused on
in situ conservation, based on supporting existing
or new PAs.To a lesser extent the portfolio 
supports systemic capacity building, setting up 
sustainable financial instruments, education and
awareness, and participatory management involving
local stakeholders. Less funding has been allocated
to support sustainable use, mainstreaming, and pri-
vate sector initiatives.

According to the same studies, some of the key 
positive impacts of biodiversity projects financed by
the GEF have been as follows:2

Innovative financing: GEF has supported innovative
mechanisms, including conservation trust funds, to
finance long-term biodiversity conservation by 
creating a basic level of resource security. In many
instances, these institutions have become important
building blocks within a diversified financing 
strategy for PA systems.

Representation and coverage: GEF projects have cov-
ered many globally important and threatened sites
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and ecosystems, thus reflecting the CBD’s early
emphasis on in situ conservation.

Capacity building: Biodiversity projects have been
most successful in building capacity at the individual
level, and to a lesser degree at the institutional level.
Much of the capacity building has been devoted to
conservation and sustainable use, both within PAs
and in production landscapes.

Stakeholder participation: Stakeholder participation
has been consistently strong in most GEF biodiver-
sity projects.

Cross-cutting issues: GEF biodiversity projects
substantially address related cross-cutting issues such
as land degradation. Close synergies have been
developed between biodiversity conservation
activities and those aimed at preventing deforesta-
tion and desertification.

Science and technology issues: Many projects have
substantially addressed science and technology issues.

The lessons learned in these studies also point to
weaknesses in the portfolio, as outlined below:

Addressing root causes of biodiversity loss: Narrowly
focused, individual site-specific projects have largely
failed to address root causes of biodiversity loss,
including economic and social policies. Project
links to social and political aspects of sustainable
development have been poorly developed and
not mainstreamed.

Sectoral linkages: The portfolio exhibits weak links
to other sectors of the economy that influence proj-
ect success.The portfolio is overly structured toward
individual projects, with a tendency for biodiversity
to be stand-alone, resulting in poor mainstreaming
within other sectors.

Funding patterns: In some cases, funding patterns
have been incompatible with the absorptive capacity
of project areas, of implementing or partner institu-
tions, or with long-term needs.

Project sustainability: Only a few projects have 
substantially addressed sustainability.There is no 
system of post-completion assessments; therefore,
it is difficult to establish whether or not results
and institutional gains were continued after 
project completion.

Project design and objectives: There is a tendency for
rigid project management design structures that do
not allow for flexibility and innovation in project
implementation. Unrealistic project objectives,
including lack of time and funds to achieve objec-
tives fully, have reduced benefits.

Private sector: There has been a failure to realize
fully and disseminate innovative financing mecha-
nisms and to strengthen private sector involvements
in biodiversity.

Measuring results: Accurately and quantitatively
measuring the impact of funding for biodiversity has
proved to be difficult, because the majority of proj-
ects have not established a baseline against which
results can be measured.

The GEF in Its Second Decade:

Emerging Strategic Directions

Within the overarching guidance of the CBD,
and building on the lessons learned (as 
summarized above from OPS2, project and 
program-level monitoring and evaluation 
[M&E], and issue-specific M&E studies), the 
key recommendations set out in box 2.1 form 
the basis for the emerging directions for the 
GEF in its second decade.

The emerging directions directly respond to the
guidance received from the Conference of the
Parties to the CBD.They complement, but do 
not replace existing GEF policies, procedures,
and operational programs, emphasizing areas 
where desirable outcomes will be actively 
sought and building upon existing eligibility
requirements.
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Strategic Priorities during the Third

Replenishment of the GEF

The following four strategic priorities were adopted
to guide the investment of the US$800 million allo-
cated to biodiversity during the years 2003-6.These
were designed to allow for operational flexibility,
and depend on demand and relevant absorptive
capacities as well as country contexts.They were
established in relation to agreed phasing of long-
term programmatic support.

Strategic Priority 1:
Catalyzing Sustainability of Protected Areas
Protected areas remain the critical foundation of
biodiversity conservation worldwide, and as such,
they continue to be supported as a major thrust of
GEF-3.A total of US$400 million has been allo-
cated to this priority in GEF-3.The priority
encompasses the achievement of ecological, institu-

tional, social, political, and financial sustainability in
the context of national-level PA systems.

Until now, individual projects have focused on
building capacity and management effectiveness
within the context of individual PAs, with limited
attention to the long-term capacity and policy
maturity that underpins the sustainability of PA sys-
tems.A shift has now been implemented toward a
more comprehensive approach based on support for
achieving sustainability of PA systems.This shift
does not preclude support for individual PAs,
provided that:

■ individual support is justified within country
contexts and demonstrates replication effects that
contribute towards the maturation of a national-
level system of PAs;3

■ such a PA contains globally important biodiver-
sity that is critically at risk and in need of imme-
diate attention; or 

■ such a project demonstrates specific interventions
such as public-private sector and/or community-
indigenous group partnerships that are context
driven and cannot be immediately replicated
outside of the project.

The key objective of this priority is to conserve
biodiversity through the expansion, consolidation,
and rationalization of national PA systems. Its opera-
tional focus is flexible and is based on a thorough
understanding of key strengths and weaknesses at
the systemic and national institutional levels, and on
how any given individual intervention contributes
toward long-term sustainability within a PA systems
context.The following list illustrates but does not
constitute an exhaustive list of the types of opera-
tional activities that the GEF is supporting:

■ Demonstration and implementation of innovative
financial mechanisms: Promote the development
and capitalization of conservation trust funds,
systems of payments for environmental services,
easements, debt-for-nature swaps, and certifica-
tion processes and other mechanisms; internalize
PA economic values within other government14
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Box 2.1
Emerging Directions for the GEF

■ Place greater emphasis on the sustainability of results

and the potential for replication.

■ Move beyond the current project-based emphasis,

where appropriate, to more strategic approaches that

systematically target country-enabling environments

to address biodiversity conservation over the long term.

■ Insert biodiversity within other sectors through main-

streaming it in the wider sustainable development

context.

■ Engage with the private sector more effectively where

appropriate.

■ Increase support for CBD objectives on sustainable use

and benefit sharing.

■ Address stakeholder participation more systematically.

■ Continue to strengthen the role of Implementing

Agencies as brokers in the development agenda within

the context of country-driven Poverty Reduction

Strategy Papers, Country Assistance Strategies, and

other such tools.

■ Improve dissemination of tools, lessons learned, and

best practices among broader audiences.



agencies (for example, ministries of agriculture,
fisheries, industry, tourism, and finance).

■ Capacity building for long-term sustainability:
Support activities that further develop institutional,
managerial, and financial sustainability from both
private and public sources; build systemic capacity
through legislation, policy, and enabling activities
to allow PAs to function effectively at the system
and/or individual level; build institutional capacity
to improve all aspects of management; and build
individual capacity through targeted training to
maximize skills for sustainability.

■ Catalyzing community-indigenous initiatives:
Promote the participation of local community
and indigenous groups in the design, implemen-
tation, management, and monitoring of projects
to promote biodiversity conservation and sustain-
able use, through established frameworks such as
biosphere reserves, land-use zoning (including
corridors) and conservation areas for community/
indigenous peoples; and promote broad stake-
holder participation and comanagement between
government and local communities for PAs
where such management models are appropriate.

■ Removing barriers to facilitate public-private part-
nerships: Support policy reform and/or incen-
tives to catalyze engagement of the private sector
to attain improved financial sustainability of PAs;
and assist the private sector in the development
of innovative ventures that demonstrate commer-
cial profit and biodiversity benefit within the
context of PAs, recognizing that achieving finan-
cial sustainability across PA systems is a long-
term proposition and that private sector
involvement and innovative financial arrange-
ments are therefore likely to be location- and
context-specific.

Strategic Priority 2: Mainstreaming
Biodiversity in Production Landscapes 
and Sectors
This is the second major GEF priority and was the
focus of the Cape Town workshop on biodiversity.A
total of US$260 million has been allocated within
GEF-3, and this volume will have a strong influence
on the way these resources are invested.

There is an ever more pressing need to mainstream
biodiversity conservation within production systems
where biodiversity faces the most critical threats.
Evaluations have shown that GEF leverage in the
mainstreaming of biodiversity has been limited, and
that the emphasis should be on fostering broad-
based integration of biodiversity conservation
within the broader development agenda, through
capacity building and demonstration projects.

The objective of this priority is to integrate biodi-
versity conservation in agriculture, forestry, fisheries,
tourism, and other production systems and sectors
to secure national and global environmental bene-
fits. Given the broad character of mainstreaming, the
operational emphasis is flexible, to allow for the
development of tailored activities based on an
understanding of country context, biodiversity con-
servation problems, opportunities, and demand.
Consistent with the GEF’s operational strategy, on-
the-ground activities focus on areas of high global
biodiversity, unless clear and measurable replication
can be shown to result in global biodiversity gains
elsewhere through the transformation of markets
and demand.The following are examples of the
types of activities that the GEF is considering. Since
this is an emerging area of knowledge, it is expected
that the focus of this priority will become sharper as
new information emerges:

■ Facilitating the mainstreaming of biodiversity
within production systems: Support will be pro-
vided for the development of the systemic and
institutional capacities of government agencies
and other stakeholders to secure biodiversity
conservation by, for example, enabling legislation
to remove barriers; policy reform or creation of
new institutional structures and management
procedures and relevant knowledge; and partner-
ship building between agencies, local communi-
ties, and the private sector.

■ Developing market incentive measures: Support
will be provided for innovative market incentive
structures (for example, demand- and supply-side
interventions such as certification of suppliers,
purchasing agreements, and codes of conduct) to 15
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catalyze market forces. In doing so, the GEF will
seek to develop partnerships with private sector
stakeholders, small and medium-scale enterprises,
and others to catalyze the development of inno-
vative processes and activities that improve mar-
ket efficiency and the ability to provide
biodiversity and productive system gains.

■ Demonstration: Support will be provided for
demonstration projects with high replication
value.

The GEF recognizes that there are no uniform or
quick solutions for mainstreaming within produc-
tion systems. Projects will therefore target country
interventions based on absorptive capacities and
broad-based country demand, extending into line
ministries and other sectors. In doing so, the GEF,
through its implementing and executing agencies
and other multilateral and bilateral stakeholders, will
seek strong and sustained complementarities with
their ongoing and planned programs and processes
(for example, Poverty Reduction Strategy Papers
and Country Assistance Strategies) in order strategi-
cally to maximize leverage of limited GEF funds.
Although this direction presents higher challenges
and risks, it also promises to generate sustainable
impacts over the long term.

Strategic Priority 3: Capacity Building for the
Implementation of the United Nations
Convention on Biological Diversity, Cartagena
Protocol on Biosafety
There is a recognition of the potential risks posed
by modified living organisms, and biosafety there-
fore constitutes a high priority for recipient coun-
tries.This priority is also a response to guidance
from the CBD and the Intergovernmental
Committee for the Cartagena Protocol.

The objective of this priority is to build capacity for
the implementation of the Cartagena Protocol on
Biosafety.4 Some of the types of operational activi-
ties that the GEF will consider are those related to:

■ Developing systemic and institutional capacity
building for biosafety: Support will be provided

to countries for the development and imple-
mentation of national biosafety frameworks
and enabling activities, including development
and training in risk assessment and manage-
ment of modified living organisms, with the
participation of relevant government sectors
such as agriculture, fisheries, forestry, industry,
environment, education, manufacturing, trade,
and health, as well as community and private
sector stakeholders.

A total of US$75 million has been allocated to 
this priority.

Strategic Priority 4: Generation and
Dissemination of Best Practices for
Addressing Current and Emerging
Biodiversity Issues
GEF evaluations have shown that lessons and best
practices need to be better understood and more
widely disseminated both internally and externally
to produce further improvements in project design,
implementation, and results. Furthermore, emerging
biodiversity issues very often need to be addressed
in the form of pilots before clear operational guid-
ance and good practice are fully understood.

The key objective will be to improve the effective-
ness of analysis, synthesis, and dissemination of best
practices, innovative approaches, and new tools from
projects and programs to improve the sustainability
of GEF impacts in the biodiversity focal area.This
objective will be cross-cutting and will address best
practice in priorities 1 to 3, with a distinct emphasis
on directions 1 and 2, in accordance with impor-
tance and financial allocations, and within the con-
text of guidance from the COP of the CBD.5

The emphasis will be on best practices and making
information available in a timely manner to enable a
constant cycle of development and cross-fertilization
of ideas, in order to improve the sustainability of
project and programmatic interventions. Regional
synthesis will be encouraged when comparative les-
sons provide added value or when economies of
scale can be achieved.The following illustrate, but16
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do not constitute an exhaustive list of, the types of
operational activities the GEF will consider:

■ Improving analysis, compilation, and dissemination
of best practice: Provide support for gathering and
dissemination of information on best practice
among Implementing and Executing Agencies,
country government agencies, and other stake-
holders such as nongovernmental organizations
(NGOs) and communities, scientific institutions,
and the private sector.

■ Supporting the building of scientific and technical
cooperation: Provide support for knowledge gener-
ation and north-south and south-south exchange
of information through knowledge networks such
as the Clearing House Mechanism (CHM).

■ Supporting demonstration projects that generate
synergies: Promote synergies between biodiver-
sity, climate change, land degradation, and inter-
national waters to produce national and global
environmental benefits.Two issues will be of 
particular interest: vulnerability and adaptation 
to global change, and demonstration of ecosys-
tem approaches.

A total of $US60 million has been allocated to 
this priority.

This paper is based on the Biodiversity Strategic Priorities
paper approved by the GEF Council in May 2003.The
author wishes to recognize the GEF Biodiversity Task
Force for producing the information contained herein.
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Endnotes

1 Biodiversity Team, Global Environment Facility (GEF),Washington D.C., USA 

2 Based on OPS2 findings (GEF 2002) and monitoring and evaluation results.

3 For example, where the PA system is so underdeveloped (as in postconflict situations) that individual PA projects represent the
initial step to catalyze sustainability and conserve nationally and globally significant biodiversity.

4 The Cartagena Protocol on Biosafety entered into force in September 2003.The GEF gained some preliminary experience in
this new field through the implementation of pilot projects in 18 countries for the development of biosafety frameworks. Once
the Protocol was finalized, this activity was extended to cover another 100 countries and is now being implemented through
United Nations Environment Programme (UNEP).

5 For example, see UNEP (http://www.unep.org/ bpsp/ts.html) thematic studies on integrating biodiversity into mainstream eco-
nomic sectors.These documents were part of the GEF-funded United Nations Development Programme-United Nations
Environment Programme Biodiversity Planning Support Program (UNEP 2002).
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While protected areas (PAs) form the cornerstone of
conserving wild nature (Redford and Richter 1999;
Rodrigues and others 2004), it is now widely
accepted that strict protection alone has no chance
of achieving all of the goals and targets required to
ensure the persistence of the world’s biodiversity
(Miller and Hobbs 2002; Rosenzweig 2003).The
burden of conserving biodiversity will increasingly
fall on sectors traditionally not associated with it,
namely, agriculture, forestry, mining, urban develop-
ment, and others (Burbidge and Wallace 1995;
Hutton and Leader-Williams 2003).

The biodiversity community has responded to the
challenge of  “off-reserve” conservation by devising
a number of interrelated concepts, strategies, and
mechanisms (for example, incentives, easements,
community-based conservation, and mainstreaming).
Mainstreaming, the subject of this paper, has
become a major strategic direction of the Global
Environment Facility (GEF) and is embedded in the
Convention on Biological Diversity (CBD) with its
“ecosystem approach.”

The topic of this paper is the process of main-
streaming: how it is done, when it can and cannot
work, and how the process can be improved. It first
provides some background on defining and doing
mainstreaming, as well as outcomes.This is followed
by a tentative framework for the mainstreaming
process and evaluation of the elements of that
framework, as derived from South African case stud-
ies; a list of the elements that constrain mainstream-

ing; and finally, suggestions as to how the main-
streaming process can be more effective for biodi-
versity conservation.

Defining and Achieving

Mainstreaming 

Mainstreaming is a relative newcomer to the biodi-
versity lexicon and there is not a large literature to
provide perspectives on the definition and use of
this term.The September 2004 Cape Town work-
shop defined the objective of mainstreaming biodi-
versity thus:

to internalize the goals of biodiversity conservation
and the sustainable use of biological resources into
economic sectors and development models, policies, and
programmes, and therefore into all human behaviour.

This implies, of course, that the norms and practices
of the economic sectors are the prevailing view, and
that those relating to biodiversity persistence are
atypical.This correct—but disturbing—observation
is revisited later in this paper.

The basic goal of mainstreaming is to spread the
burden of conserving biodiversity across a diverse
range of sectors, by identifying “win-win” scenarios,
and implementing actions to realize these scenarios.
This requires the biodiversity community to form
alliances and partnerships with the whole suite of
economic sectors and, indeed, all of global corporate
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capitalism (Daily and Ellison 2002; Johns 2003).
Mainstreaming is done by changing the behavior of
individuals and organizations through the creation
of institutions (including incentives) that bind actors
to supporting norms, values, and practices that pro-
mote biodiversity persistence.This is not an easy
task.Always lurking is the danger that the norms
and values of the biodiversity sector become cor-
rupted by those of the economic sectors it seeks to
infiltrate (Oates 1998; Orr 2002a; Collar 2003).

Mainstreaming interventions may happen at all
scales of organization and geography (for example,
from encouraging backyard biodiversity in a neigh-
borhood to the impact of a multilateral environ-
mental agreement on the global ocean transport
system). Similarly, a wide range of actors will bear
the costs and enjoy the benefits, material and spiri-
tual, associated with mainstreaming; and these will
accrue over short and long time scales. With regard
to scale, it is probably wise to encourage the “nut-
cracker approach” (Lochner and others 2003). In
this approach, local level (bottom-up) perspectives
provide insights as to what is constraining behavioral
change, and higher level (top-down) perspectives
provide mechanisms for securing behavior change
via legislation, policy, and other institutional
arrangements. Interaction between levels is crucial
for success. However, democratic and accountable
governance is required in order to achieve effective
integration between organizational levels.

It is likely that mainstreaming can be more easily
achieved in some situations than others. Relevant
lessons have been learned in community-based con-
servation, which has struggled for many years to
mainstream biodiversity into the development
requirements of the rural poor.These lessons (see
for example,Wells and Brandon 1993; Infield and
Adams 1999;Adams and Hulme 2001; Mahanty
2002; and Sayer and Campbell 2004) suggest that it
will be easier to get biodiversity mainstreamed into
sectors where the following factors are in place:
demand for resources does not exceed the sustain-
able supply, the material benefits of sustainable use
or conservation are direct and immediate, there are

few actors, governance is democratic and account-
able, and there are supportive institutions.This com-
bination of conditions is quite rare, and efforts
should be made to get the prerequisites in place
before intervening.

What are the desired outcomes of mainstreaming?
Borrowing from the gray literature—published
mainly by the World Bank—Pierce and others
(2002) identified the following list:

■ the incorporation of biodiversity considerations
into policies governing sectoral activities

■ the simultaneous achievement of gains in biodi-
versity and gains in an economic sector (the
“win-win” scenario)

■ the recognition of sectoral activity as being 
based on, or dependent on, the sustainable use 
of biodiversity 

■ sectoral activities in certain situations result in
overall gains for biodiversity, exceeding biodiver-
sity losses.

Examples of nascent and successful mainstreaming
interventions are provided by Daily and Ellison
(2002), Pierce and others (2002), and Rosenzweig
(2003). But further debate is required on defining
the desired outcomes of mainstreaming.The identifi-
cation of measurable outcomes is essential for moni-
toring and evaluation programs designed to assess the
effectiveness of mainstreaming interventions.

Toward a Framework for

Mainstreaming

A first attempt to develop a framework for the
mainstreaming process was made at the World
Bank-funded Giant’s Castle workshop, held in South
Africa, in June 2001 (Pierce and others 2002).Three
points are worth noting regarding this workshop: (1)
social scientists were very poorly represented among
the contributors; (2) contributors were encouraged
to present their case studies as narratives, stressing
the experiential rather than the analytical aspects;
and (3) of the 11 case studies considered, 5 were in
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the urban and landscape planning sector, 4 in the
natural resource (including agriculture) sector, and 3
in the conservation sector; the manufacturing, min-
ing, and transport sectors were not represented, nor
were (with one exception)  interventions on com-
munal lands.

Cowling, Pierce, and Sandwith (2002) devised a
framework for the mainstreaming process, based on
the experiences documented in the case studies.
The framework therefore has an empirical or
inductive rather than a theoretical foundation. It
comprises four major components: prerequisites,
stimuli, mechanisms, and outcomes (figure 3.1).
These are defined thus:

■ prerequisites: elements without which main-
streaming cannot happen

■ stimuli: elements external and internal to the sec-
tor that catalyse awareness of the need for main-
streaming

■ mechanisms: the actual activities that seek to effect
mainstreaming

■ outcomes: the measurable indicators of main-
streaming effectiveness.

Cowling, Pierce, and Sandwith (2002) describe the
mainstreaming process as follows (p. 144):“Given
that certain prerequisites are in place, a set of spe-
cific stimuli can catalyse activities which then lead
to the identification of appropriate mechanisms,
with the net result that effective mainstreaming, as
measured by outcomes, will happen.”The inductive
framework is thus formulated as a predictive one—a
theory of mainstreaming in the making.

In order to distill the key elements of the main-
streaming process, Cowling, Pierce, and Sandwith
(2002) identified categories within each of the
framework components (prerequisites and so forth)
and summed the score across all case studies for
each category. Examples of categories in the prereq-
uisite component are:“adequate institutional capac-
ity,”“scientific knowledge and understanding,” and
“effective NGO involvement.” I simplified the
results further by collapsing categories. For example,
I collapsed “adequate institutional capacity,”“effec-
tive NGO involvement,” and “commitment of
stakeholders/champions” into “organizational and
institutional capacity.”

The results of this analysis are shown in table 3.1.
The most frequently cited prerequisites were aware-
ness and knowledge of biodiversity issues, and ade-
quate capacity. To this list has been added good
governance, an element essential for effective con-
servation interventions (Smith and others 2003).2

There is nothing new here; an examination of the
lessons learned literature in any aspect of conserva-
tion would confirm the importance of these ele-
ments for enabling interventions (see, for example,
Wells and Brandon 1993; Infield and Adams 1999;
and Mahanty 2002).

Among developing countries, South Africa is unusual
in its high level of skills in biodiversity science, and
its capacity to undertake research and implement
actions in the conservation sector (Huntley 1997).
Until the emergence of a democratic state in 1994,
however, governance structures and institutions were
not democratic; and they lacked transparency and
accountability.The establishment of democracy20
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Figure 3.1 
A Framework for the Process of
Mainstreaming

Source: Adapted from Cowling, Pierce, and Sandwith (2002).
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introduced new and significant opportunities for
mainstreaming biodiversity, and all the case studies
cited improved governance as a stimulus for main-
streaming. For the first time, South Africa’s global
biodiversity contributions and responsibilities were
formally acknowledged, and access to support from
international agencies was possible.

More important, however, the new politicians and
civil servants were committed to democratic prac-
tices, and open to biodiversity as a source of socio-
economic development.They provided the
environment for participation by civil society in
developing legislation and policy that was biodiver-
sity friendly.The general point here is that demo-
cratic and accountable governance is essential for a
process as complex as mainstreaming (Stephens,
Brown, and Thornley 2002).

The other stimuli frequently cited in the South African
case studies (see table 3.1) were resource decline (and
the concern this engendered) and the identification
of socioeconomic incentives for biodiversity conser-
vation (for example, in the burgeoning tourism sec-
tor post-1994). Indeed, the linkage to socioeconomic
delivery is, and will remain, a key stimulus for main-
streaming biodiversity in the developing world.

Interestingly, the most frequently cited mechanism
for mainstreaming (table 3.1) was effective commu-
nication of the issues to key stakeholders, including
politicians.While communication was invariably
part of a package of mechanisms (the others most

often being capacity strengthening and the develop-
ment of enabling legislation and policy), the case
studies showed convincingly that communicating
the issues in language that was comprehensible to
stakeholders was absolutely essential for initiating
the implementation of mainstreaming actions
(Jepson and Canney 2003; Johns 2003).

As mentioned earlier, much more thought needs to
be given to identifying measurable mainstreaming
outcomes. Clearly, in the spirit of the “win-win”
aspirations of the mainstreaming process, attention
must be given to both biodiversity and socioeco-
nomic indicators (Margoulis and Salafsky 1998;
Stephens, Brown, and Thornley 2002).

Constraints on Mainstreaming

Mainstreaming biodiversity into sectors that have
previously ignored or marginalized environmental
concerns is a difficult process.The prerequisites or
enabling factors for effective mainstreaming have
already been discussed.Thus, poor governance
(Smith and others 2003), weak capacity of organi-
zations and institutions in all spheres of government
and civil society (Wells and Brandon 1993; Infield
and Adams 1999; Steiner, Kimball, and Scanton
2003), and a lack of scientific knowledge about
biodiversity issues (Raven and Wilson 1992) are all
major constraints to mainstreaming. Some addi-
tional constraining factors are discussed further on
in this section. 21
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Table 3.1:
The Most Frequently Cited Elements Associated with Three Components of a 
Mainstreaming Framework 

Prerequisites Stimuli Mechanisms

Democratic and accountable governance Improved governance Effective communication

Awareness and knowledge Resource decline Strengthening institutional capacity

Organizational and institutional capacity Socioeconomic incentives Enabling legislation and policy

Source: Developed from the analysis of South African case studies from Cowling and others (2002).



Another major constraint for mainstreaming biodi-
versity is that the rhythm and run of unrestrained
market economies are inherently in conflict with
those of ecosystems (Orr 2002a).According to Orr
(2002a, p. 107),“Markets, driven by the logic of self
interest, are intended to maximize profits and mini-
mize costs for the owners of capital in the short
term. Ecosystems, in contrast, operate by the laws of
thermodynamics and processes of evolution and
ecology that are played out over the long term.” In
short, the national and international goals of eco-
nomic growth and biodiversity conservation are fre-
quently in conflict (Czech 2003). Can biodiversity
concerns really be taken seriously by sectors that
operate along such completely different lines?

There are, of course, cases where the sustainable
management of a resource is compatible with mar-
ket forces (Adams and Hulme 2001), or where the
introduction of incentives can effectively secure sus-
tainability (Hutton and Leader-Williams 2003).
However, deeper examination indicates that even in
some of the best publicized cases of mainstreaming,
such as ecotourism (for example, Gossling 1999)
and certification of forest products (for example,
Gullison 2003), success is tenuous.

Another constraint to mainstreaming is the dwin-
dling awareness of biodiversity among the citizenry
of most countries of the world, including many
developed ones (Orr 2002a; Balmford and others
2002). In today’s highly urbanized world of short
attention spans and vicarious thrills, people have
become disconnected from nature (Pyle 2003).The
human-biodiversity connection may be stronger in
developing countries where many people still have
regular contact with wild nature. However, with
increasing urbanization and the global roll-out of
consumer culture, circumstances are changing rap-
idly in even the most remote of developing nations.
How can we hope to mainstream biodiversity when
most people do not know what biodiversity is or
how it affects their lives?

Overcoming the constraints on mainstreaming repre-
sents a major challenge.The key message is: Invest in

overcoming these barriers before initiating any
mainstreaming interventions.This will be a long and
difficult process (involving the transformation of the
world economic order!), which will not be suited to
the short time frames and logical frameworks so
important to donors.

Mainstreaming for a 

Sustainable Future

Given these rather formidable constraints, what are
the prospects for mainstreaming? In this, the final
section of the paper, the focus is on a few issues that
could have some bearing on how mainstreaming is
taken into the future. Most of the points made here
are discussed in more detail by Orr (2002a, b) and
Pyle (2003).

The first issue is the flawed conceptualization of
sustainable development used by most governments,
nongovernmental organizations (NGOs), and other
actors.There are three main models of sustainable
development, based on economic, social, and envi-
ronmental concerns (figure 3.2).The so-called
three-legged-stool model envisages the environmen-
tal, social, and economic “legs” as equal foundations
for sustainability.This model prevails today, being
entrenched in the CBD and underpinning the
ecosystem approach and the Millennium Ecosystem
Assessment.To the left of this in figure 3.2 is the
economic rationalist model of sustainable develop-
ment, which is based on the notion that a healthy
environment is dependent on a buoyant economy
(Brunckhorst 1998).To the right is the strong sus-
tainability model, which acknowledges that human
well-being depends fundamentally on the mainte-
nance of critical natural capital, the features of our
natural environment that cannot be replaced by
manufactured capital (Ekins and others 2003).Thus,
the foundation for social and economic sustainabil-
ity should be a healthy environment (Orr 2002b;
Dawe and Ryan 2003).

Mainstreaming will only be comprehensively effec-
tive when all actors accept the concept of strong22
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sustainability. Ultimately, biodiversity concerns
should become the mainstream; and it should be
incumbent on economic sectors to ensure that their
activities are not in conflict with these, rather than
the other way around.Although this makes good
sense for the survival of human and other species, it
is going to take some time and considerable effort
(and perhaps a few disasters) before we can expect
any real commitment to the “biodiversity as the
mainstream” concept.

A feature of human endeavor that is definitely not
compatible with strong sustainability is the “perpet-
ual growth model” of neoclassical economics (Orr
2002a; Nadeau 2003). For some time now, ecological
economists have been arguing that economic health
does not require growth in material consumption
(Daly 1992).What is clear is that the establishment
of a consumer-crazed culture across the entire world
is simply not feasible, let alone sustainable. One only
has to look at the devastating impacts of rapid eco-
nomic growth in China on the forests of Southeast
Asia (Sun, Katsigris, and White 2004).We, the human
inhabitants of the world, need collectively to plan
our descent from the consumer culture that is gain-
ing ascendancy everywhere (Orr 2002a, b).At pres-
ent, the prospects for this look bleak.

Many of the difficulties facing mainstreaming have
to do with the ignorance of ordinary people about
the importance of biodiversity to their livelihoods.
The biodiversity community has failed dismally to
communicate its messages effectively.This is largely
because of the use of inappropriate media, norms,
values, and messages in most communications.
Communication needs to strike the right emotional
chords by telling stories that touch people’s values
(Freyfogle and Newton 2002; Jepson and Canney
2003; Johns 2003).Why, one might ask, have we
failed so badly when the advertising industry has
been so successful in convincing people to buy all

manner of goods and services that either they do
not need or are downright harmful to their health
and well-being? Perhaps the biodiversity sector
needs to take a leaf out of the advertising industry’s
book and start investing in using the media more
effectively to change human behavior.

Conclusions

Mainstreaming biodiversity into other sectors as a
means of seeking solutions to biodiversity loss is a
challenging activity.We should not underestimate
the difficulties of achieving the triple bottom line of
social, economic, and environmental sustainability,
especially in the context of a market-driven, perpet-
ual growth economy.At present, biodiversity is a
sidestream, still viewed by most as a luxury
(Martens, Rotmans, and de Groot 2003). Ultimately,
we would like to see biodiversity as the mainstream,
but this will take time. In the meantime, we must
work toward solutions by being innovative, reflec-
tive, adaptable, and patient.
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Figure 3.2 
Three Modes of Sustainable  Development

Source: Adapted from Brunckhorst (1998)
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Endnotes

1 Botany Department and Terrestrial Ecology Research Unit, Nelson Mandela Metropolitan University, Port Elizabeth,
South Africa

2 It is interesting that the contributors to the Giant’s Castle workshop document (Pierce and others 2002) overlooked good gover-
nance as a prerequisite for mainstreaming. Despite the racist policies of the apartheid regime, and the negative impacts these had
on South Africa’s biodiversity (Hoffman and Ashwell 2001), there has been a long history of efficient (though not transparent
and accountable) governance in the conservation sector in areas designated for white control (see, for example, Hughes 2002).
This may have contributed to the oversight.All contributors identified as a major stimulus for mainstreaming, the improvement
in governance following the 1994 democratic elections.
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New Zealand has some 33 percent of its terrestrial
landmass set aside as protected natural area. Despite
this, the country’s biodiversity, characterized by
high levels of endemicity, is under siege from the
wealth of plant and animal pests that have been
introduced, primarily during the 170 years of
European colonization.

To prevent extinctions, New Zealand’s many islands
are steadily being returned to pest-free status for use
as “biodiversity banks,” as the mainland indigenous
biodiversity continues to decline. Biodiversity con-
servation on public land is undertaken by a single
integrated conservation management government
agency, the Department of Conservation (DOC).
The New Zealand Biodiversity Strategy (NZBS)
aims to broaden this approach to ensure that biodi-
versity conservation is undertaken as much as possi-
ble on private land and through funding other than
that provided through core government expenditure.

New Zealand’s economic backbone is the foreign
exchange generated by a vibrant tourism industry.
This industry has capitalized on a “clean green”
image that utilizes the country’s conservation areas
and panoramic landscapes as its primary draw.
Ecotourism and adventure tourism have always been
reliant on public conservation land as their indus-
trial base, but are now also utilizing private land
with high conservation value for specific tourism
initiatives.As the relationship between conservation
values and the primary production sector becomes
more widely recognized, tourism operators are tak-

ing an increasingly strong role in supporting biodi-
versity conservation on public land, and, more
importantly, are mainstreaming biodiversity conser-
vation by extending it onto private land.

This paper examines how, in mainstreaming biodi-
versity conservation in a New Zealand setting, pub-
lic land cannot be divorced from private land when
defining “production landscapes,” with particular
reference to the tourism industry. It will also present
several examples of case studies that show how the
implementation of the key actions listed in the
NZBS provides the best way forward to main-
streaming biodiversity conservation into the agricul-
tural, forestry, and tourism industries.

The Biodiversity Context

New Zealand is a primordial biodiversity refugium.
As an early breakaway landmass from the continent
of Gondwana approximately 80 million years ago,
New Zealand developed without any terrestrial
mammals, and as a modern storehouse of ancient
forest types. Free of predators and browsing animals,
New Zealand’s birds and plants developed in splen-
did isolation.This highly specialized environment,
with a high level of endemicity, has meant that
indigenous species are highly susceptible to brows-
ing and predation by the wealth of introduced plant
and animal species.These species were introduced
by early Polynesian settlers, and more particularly, by
recent European colonizers (about 170 years ago).
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As the last significant landmass on earth to be colo-
nized by humans, New Zealand has been ravaged by
immigrant killer species.

Although similar in size to Great Britain, New
Zealand’s population has only recently (in 2004)
reached four million. It is a stable democracy with a
high standard of living and excellent quality of life.
New Zealand was early to engage in setting aside
large areas for legal protection, and today has some
33 percent of the terrestrial landmass set aside as
protected natural area.This land, nearly nine million
hectares, is held under a variety of statutes that pro-
vide a broad range of legal protective classifications.
Significantly, some 18 percent of the country enjoys
a high standard of protection under the classification
of national park.

Despite this high degree of protection, biodiversity
continues to decline, as conservation managers
struggle to find widespread and long-term solu-
tions to dealing with introduced pests such as pos-
sums, mustelids, cats, and rats.2,3 Interim, but
perhaps ultimately unsustainable, methods such as
the establishment of “mainland islands,” the wide-
spread application of vertebrate toxins and the
close order management of endangered species
have yielded some success.4 Longer-term conserva-
tion management effort is being directed to the
eradication of introduced species from many of
New Zealand’s 281 offshore islands of greater than
5 hectares, in an effort to prepare them as “biodi-
versity banks” for species at risk of extinction on
the mainland.

The Policy Setting

The 1997 report on The State of New Zealand’s
Environment considered that the “threatened” status
of over 1,000 known animal, plant, and fungi
species was the country’s “most pervasive environ-
mental problem” (MfE 1997).This is reflected in the
New Zealand government’s adoption of “halting the
decline of indigenous biodiversity” as one of its 10
strategic priorities (DOC and MfE 2000).

The government’s practical response was to launch
the 2000 New Zealand Biodiversity Strategy:“Our
Chance to Turn the Tide,” a multiagency broad-spec-
trum approach designed to halt biodiversity
decline.5 This document sets a high-level framework
that has nurtured the majority of mainstreaming
policy initiatives to date.These initiatives cover a
wide spectrum, including a substantive strengthen-
ing of resource management legislation, greater
focus and effort on conservation management, and a
rapid improvement in biosecurity management.
Specifically, the strategy contains initiatives such as
those highlighted in box 4.1.

The NZBS makes it clear that further gains in bio-
diversity conservation are likely to be made on pri-
vate land, and will only be possible with the
assistance of landowners, local communities, and
corporate sponsors.“Biodiversity is everyone’s busi-
ness…as mutual beneficiaries of New Zealand’s bio-
diversity, we can all play a part in implementing this
Strategy; by working in partnerships with and
alongside management agencies, businesses, commu-
nity groups and landowners” (DOC and MfE
2000).6 While the strategy sets out bold national
goals (and a series of key actions) to conserve biodi-
versity, it does not prescribe the detail of how the
actions will be undertaken.

Box 4.1 
New Zealand Biodiversity Strategy Initiatives

■ The establishment of biodiversity condition and 

advice funds

■ Increased government funding for national programs

to assist landowners and increase the extent of for-

mally protected areas

■ Enhancing the capacity of local government to manage

biodiversity at a local level

■ Amending the Resource Management Act (1991) to

clarify the role that regional councils and other terri-

torial authorities have in biodiversity conservation

management

■ The preparation of a draft national policy statement

on indigenous biodiversity.

29



Since involving resource users and owners is critical
to the long-term success of the strategy, further,
more-detailed work is recommended, particularly in
the final development and implementation of a
national policy statement on indigenous biodiversity.
This statement, to be produced under the 1991
Resource Management Act (RMA 1991) has been
in development for a number of years, but has been
delayed by the considerable debate between various
government agencies and with representatives of the
agricultural sector and territorial authorities.The
central debate has been around how finely “at risk”
is defined, and around the balance between private
property rights and public good. Once completed, it
is envisaged that the statement will provide a
detailed list of “at risk” environments at a national
level. Since the statement is being produced under
the RMA, it will require local government (territo-
rial authorities) to implement regulatory protection
mechanisms for those areas, specifically those in pri-
vate ownership.

Future mainstreaming initiatives in New Zealand
then, are likely to result from the implementation
of one of the key actions contained in the NZBS.
This is a reflection of both the overarching nature
of the strategy and the close interrelationship
between primary production and conservation that
characterizes the New Zealand biodiversity con-
text.“Increasingly, New Zealand’s international rep-
utation and trade opportunities will depend on our
performance in maintaining a quality natural envi-
ronment, of which biodiversity is a key element”
(DOC and MfE 2000).

Mainstreaming Biodiversity

Conservation

New Zealand poses a unique environment for con-
servation proponents seeking to improve biodiver-
sity. Paradoxically, despite so much of the landmass
being formally protected, mainland biodiversity
looks set to decline under the pressure of predation
and browsing by introduced mammals. Clearly,
future successes in the conservation of biodiversity

are going to have to include initiatives on both pub-
lic and private land, and are going to rely on the
support of a broader range of proponents than just
Government agencies, conservation nongovernmen-
tal organizations (NGOs) and other “traditional”
conservation proponents. Mainstreaming in a New
Zealand context is as much about how industries
reliant on the conservation estate can contribute to
its management and the well-being of its indigenous
species as it is about extending DOC-led conserva-
tion programs out into privately owned and/or
managed landscapes.There are a number of existing
examples of both, and the case studies presented in
the following sections may provide insight into the
potential for future successful mainstreaming of bio-
diversity conservation into the wider New Zealand
production landscape.

Forestry

As a result of the NZBS, the government brought
about the effective cessation of indigenous logging
in New Zealand by phasing out indigenous forest
logging on Crown-owned land.7 In practical terms,
this involved transferring the remaining 130,000
hectares of state-owned forestry enterprise on the
West Coast of the South Island to protective man-
agement by the Department of Conservation
(DOC) in 2001.With 73 percent of the West Coast
province under the legal protection of DOC, local
communities were concerned about the economic
viability of the region. Recent figures, however, sug-
gest that the value of tourism from these areas now
exceeds any previous revenue for forest harvest, with
broad-scale indigenous forest landscapes providing a
powerful draw for tourists.8

Exotic logging continues to provide a significant
contribution to the New Zealand economy, but for-
est managers are experiencing a tightening of regu-
latory controls that attempt to protect biodiversity
conservation values, particularly those associated
with icon species such as kiwi. Unfortunately, how-
ever, the costs associated with these controls are in
some instances driving up overall costs to the point
where commercial forestry becomes uneconomic30
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and the land is converted into pasture. In this case,
regulatory controls designed to protect biodiversity
instead act as a disincentive to conservation, with
grazed lands supporting minimal conservation val-
ues. In areas where forestry has a sound foothold,
foresters are working to develop environmental
agreements that ensure the protection of riparian
margins, the exclusion of indigenous remnants from
operational forestry areas, and the utilization of wise
management practices in regrowth areas.The driver
for these initiatives is an attempt to forge agree-
ments with conservation proponents that would
allow the pursuit of “eco-labelling.”This in turn
attracts a premium at sale for wood products, or
potentially lifts nontariff barriers to trade.

Agriculture

There has been a groundswell of government-funded
schemes to assist farmers and other private landown-
ers in implementing biodiversity conservation initia-
tives such as the restoration of natural areas.9, 10 Two
of the most successful of these have been the
Biodiversity Advice Fund, which supports the provi-
sion of advice and information to land managers
wanting to improve the condition of biodiversity on
private land, and the Biodiversity Condition Fund,
which aims to improve and maintain indigenous veg-
etation, wildlife, and habitats. In 2003, these funds
amounted to $NZ2.1 million that was allocated to
105 projects nationally.With applications for 3.8 dol-
lars for each dollar funded, however, the fund was
increased to $NZ3.1 million in 2004 and is being
reviewed, pending a potential increase in 2006.

Increasingly, private landowners are choosing to
protect their land formally through mechanisms
such as covenants coordinated by the Queen
Elizabeth (QE) II National Trust.The trust offers
covenants as a highly effective and adaptable mecha-
nism for protecting significant features and biodiver-
sity values on private land. Since its humble
beginnings, the trust has established some 2,000
covenants throughout the country, over a wide
range of habitat types, and reports that 95.4 percent
of associated vegetative canopy under-storey in

these areas is either stable or improving (QE II
National Trust 2004).

Another success is the increasing number of “land-
care” groups around the country.These groups typi-
cally combine landowners, local Maori, the local
territorial authority, and relevant government agen-
cies to carry out initiatives such as localized pest
control, the fencing of forest remnants, and the
implementation of water and soil conservation
activities. On a larger scale, pest control of the
country’s main introduced browser, the brush-tailed
possum, is undertaken both by the DOC for con-
servation reasons, and by animal health boards to
control the spread of bovine tuberculosis (TB).As
carriers of TB, possums have catalyzed a relationship
between agriculturalists, foresters, horticulturalists,
and conservationists.This forced collaboration
against a common foe has served as a unifying
agent, as groups from different sectors work together
to achieve other mutually beneficial conservation
and environmental outcomes.

These opportunities for private landowners to
improve biodiversity on land under their manage-
ment will become an important feature for the
future management of the valleys and river flats in
the South Island. Currently the government is
reviewing the tenure of high-country grazing
licenses along the spine of the South Island, with
many of the low-value grazing areas likely to return
to government ownership and control.This has
important implications for biodiversity, with up to a
further one million hectares of subalpine landscapes
likely to be placed in conservation management.The
biodiversity conservation values of the valley floors,
wetlands, and river terraces, however, are likely to be
placed into permanent farming tenure through free-
hold private ownership, and, as such, are prime can-
didates for funding through the various conservation
initiatives available to private landowners.

Tourism

New Zealand’s conservation image is a powerful
drawing card.There are few internal tourist destina- 31
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tions that do not feature areas of high conservation
value either as a core part of their attraction or as a
main backdrop to their activity. Indeed, with such a
high proportion of the nation set aside for legal
protection, it is inevitable that most New Zealand
landscapes contain protected areas. In 2003, some
two million tourists spent $US4 billion in New
Zealand, which was voted by the Lonely Planet
travel organization as the world’s top travel destina-
tion for the year.Yet despite the fact that tourism
generates 16 percent of New Zealand’s export
earnings and directly employs 1 in 10 New
Zealanders, it occupies only some 0.45 percent of
the global market (TSG 2001).The opportunities
for controlled growth are immense. It is increas-
ingly acknowledged that tourism plays a vitally
important part in the nation’s economic well-being;
and is likely to be an even greater factor in its
future economic success—with current predictions
by the New Zealand industry of a 30-percent
increase in tourism revenue by 2010, and no hint of
an easing beyond that.

The New Zealand Tourism Strategy 2010 sets out
to prepare the way for the industry’s expansion by
setting out a general framework under the umbrella
philosophy of “Welcome Visitors: Protect our
Environment—Celebrate our Culture.”The strategy
underlines the importance of the sector taking on a
larger role in conservation management, which “tra-
ditionally has been the responsibility of DOC.
However, acting responsibly…offers the tourism
sector the opportunity to be, and to be seen as a
responsible sector and responsible in the long term”
(TSG 2001). The importance of this thinking has
been recently demonstrated in the New Zealand
Tourism global tourism advertising campaign,
“100% Pure New Zealand,” which features a range
of New Zealand natural settings as tourism destina-
tions. Similarly, the recent production of several
large-scale movie productions in New Zealand,
including “Lord of the Rings,” which was filmed on
and around high-value conservation sites, has under-
lined the fundamental importance of the natural
environment to the country brand and most
tourism products.

Mainstreaming initiatives by the tourism industry
occur on both public and private lands. On public
lands, there are currently 1,056 tourism concessions
that allow commercial tourism operators to conduct
business on land managed for conservation pur-
poses.These businesses pay a concession fee that last
year generated total revenues of $NZ5.44 million to
the DOC (author’s communication with H. Maher,
DOC). This yield could potentially be seen as low,
given the high use of conservation land for tourism
activities. Of the 33.2 million visits to DOC land
each year, tourists reported using conservation land
for glacier walks (12 percent), glow worm caves (13
percent), jet boating (11 percent), and
trekking/tramping/ walking (23 percent) (author’s
communication with R. Hutchings, DOC). Some of
the larger tour operators make contributions to bio-
diversity conservation over and above those accrued
indirectly through their concession fee. For exam-
ple, Fiordland National Park’s primary concession-
aire, Real Journeys, sponsors the DOC’s endangered
Blue Duck research program and notifies potential
clients that it will contribute $NZ10 from each
booking on certain activities.

Mainstreaming initiatives by the tourism industry
on private land are more diversified, and are usually
the result of an operator or other beneficiary seek-
ing to protect the biodiversity values that underline
their commercial interest.As local communities take
“ownership” of biodiversity conservation initiatives,
and local economies experience the increase in eco-
nomic values underpinned by a flourishing tourism
industry, biodiversity conservation is viewed as a
core part of New Zealand’s identity, rather than as a
separate government-funded program undertaken
only on public conservation land.

As an example, many tourists (5 percent) take the
opportunity to view one of the 14 species of pen-
guins found in New Zealand waters. In the township
of Oamaru on the South Island’s east coast, over
40,000 visitors a year visit the nearby Little Blue
Penguin colony located on land managed by the ter-
ritorial authority.The colony is managed by a com-
munity trust and contributes some $NZ4 million32
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per year to the local economy, since the penguins,
being nocturnal, require visitors to stay overnight in
the town.The trust has been careful to establish a
monitoring program to ensure that the tourism
operation is not having significant adverse effects on
the colony and has supported government research
(via DOC) to assist the conservation management of
this species. Importantly, as the community recog-
nizes the economic spin-offs of the colony, they are
more inclined to act swiftly to minimize threats to
the penguins; and more recently, they have begun
promoting the town as a tourism destination using
the penguins as the primary draw.

A more ambitious example of the types of biodiver-
sity conservation initiative that will be necessary to
extend biodiversity conservation management
beyond public land is provided by the
Maungatautari Ecological Island Restoration
Project, outlined in box 4.2. Such projects have the
potential to implement the concept of mainstream-
ing in a New Zealand context.

Given the decline of indigenous species despite the
vast array of legally protected areas, the place of
species-led conservation mainstreaming initiatives is
also important.The high endemicity of New
Zealand wildlife assures a keen interest by tourists,
particularly in national icon species such as kiwis.
Nationally, some 14 tourism operators provide
opportunities to view kiwis which, being rare,
endangered, and nocturnal, are difficult to see in a
natural setting.These “kiwi houses” play an impor-
tant role as advocates for the conservation of kiwis
and other endangered species, by highlighting the
decline in biodiversity through introduced pests.
Indeed, both government agencies and NGOs use
the iconic status of kiwis to strengthen the case for
greater resources to be allocated to endangered
species conservation initiatives.

A further nonterritorial example is provided by
New Zealand’s flourishing whale watching industry.
With over 50 species of marine mammals frequent-
ing New Zealand waters, whale watching is a popu-
lar tourist pastime, with 4 percent of international

tourists engaging in a whale watching activity pro-
vided by one of the over 100 specialized tourism
operators. Legislation provides marine mammals
with a high standard of protection, and the industry
is subject to strong regulatory control.Tourism
operators, however, provide important contributions
to marine mammal conservation, both directly,
through sponsoring or conducting research on
behalf of DOC, and, indirectly, through conservation
advocacy and wildlife education initiatives.

The importance of biodiversity conservation to the
tourism industry has not yet been fully recognized
and has only recently become a feature of the
strategic management policy and plans of the
tourism sector. It is likely that this will grow rapidly
as operators move to protect the cornerstone natural
and conservation values that support their industry.
Early initiatives have included promoting the
Qualmark standards, and encouraging operators to
participate in international schemes such as Green
Globe, which are voluntary accreditation initiatives
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Box 4.2  
The Maungatautari Ecological Island
Restoration Project

A community trust has embarked on an ambitious project

to establish a mainland “island” around Maungatautari

mountain, an area of approximately 3,500 hectares  in the

North Island’s Waikato district. 11, 12 The island will be cre-

ated by erecting a 45 kilometer “excluder fence” to create a

barrier against introduced predators and browsers. All

introduced mammals within the island will then be eradi-

cated, allowing indigenous species to flourish. The $NZ15-16

million cost of establishing the mainland island was pro-

hibitive to this small community, which has elected to use

tourism revenue and a staged approach to achieve the

overall outcome. Two smaller “cells” of forest (30 hectares

and 70 hectares in size) will be established as smaller main-

land islands in the first instance. Following the removal of

pests, the trust will use reintroduced endangered indige-

nous species living in a high-quality protected forest as a

draw to tourism operators. Supporting infrastructure such

as tracks, viewing areas, cafés, and a visitor center will

serve as a source of tourism revenue, as well as demon-

strating that the mainland island concept is valid for the

wider mountain.



that establish quality tourism standards. Qualmark is
a New Zealand standard that rates tourism operators
on six assessments, including environmental and cul-
tural impacts. It is a first generation attempt to put
sustainability into practice. Green Globe 21 is an
international certification program in which New
Zealand tourism operators lead the world.These
standards have been developed by the industry for
the industry, but are customer driven, as tourists
seek to ensure that their activities are supportive, or
at least nondetrimental to environmental and con-
servation values.

Conclusions

New Zealand provides a unique case study of biodi-
versity conservation mainstreaming initiatives.The
high proportion of the landmass under formal con-
servation protection has not automatically led to a
halt in the decline of indigenous biodiversity. Indeed,
in the long term, the future of indigenous biodiver-
sity on the mainland looks bleak, in the absence of a
widespread, cost-effective, and timely pest control
tool for the large number of vertebrate pests. Short-
to medium-term protection of indigenous species on
the mainland will entail close-order intensive pest
management, or the exclusion of pests through the
establishment of artificial mainland islands.

The NZBS provides an excellent overarching strat-
egy for government agencies, NGOs, indigenous
tribes, and communities to work together toward
halting the decline of biodiversity.The strategy has
already led to a number of significant improve-
ments, including the strengthening of legislation,

greater conservation management effort, and biose-
curity management. Importantly, it has led to the
development and implementation of initiatives on
private land that will provide a key component in
the halt of biodiversity decline.To date, however,
these initiatives have been voluntary and have been
sweetened by the provision of central government
funds contributing to initiatives on private land.The
completion of a national policy statement on
indigenous biodiversity is likely to pose regulatory,
and unpopular, controls on many landowners, par-
ticularly those on land with conservation values
considered at risk nationally.The challenge for con-
servation proponents will be to ease the transition
of these restrictions by highlighting both the values
of biodiversity conservation to all sectors, and the
combined benefits of all contributions to the pro-
tection of indigenous biodiversity.

The practical implementation of many main-
streaming efforts will be fuelled by the potential
downstream economic benefits flowing from the
agricultural, forestry, and, most importantly,
tourism sectors. All three sectors will play a key
part in extending traditional conservation efforts
beyond public land onto private land.The tourism
industry plays a key role in the mainstreaming of
conservation initiatives in both public and private
landscapes. Since the New Zealand tourism indus-
try uses natural landscapes and indigenous species
as its primary draw, tourism is likely to retain an
important role in advocating for the maintenance
of biodiversity management on public conservation
land, and to remain an important vehicle for taking
biodiversity conservation outside of statutory pro-
tected areas.
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Endnotes

1 Department of Conservation,Auckland, New Zealand

2 The brush-tailed possum was originally introduced from Australia in an effort to start a lucrative fur trade. Possums have now
become New Zealand’s single most harmful introduced browser, with some 80 million of them consuming an estimated 22,000
tons of vegetation each night. Possums have detrimental effects on native vegetation, the horticultural industry, exotic forestry,
and the agricultural sector.

3 Family Mustelidae—in New Zealand, this family includes stoats, ferrets, and weasels.

4 Mainland islands are areas of mainland that have been fenced off with predator-proof fences and then had all introduced species
eradicated. Early examples have allowed indigenous biodiversity to thrive, albeit in relatively small areas of land, and at a substan-
tial cost. Mainland islands will pose long-term maintenance challenges for conservation managers.

5 The New Zealand Biodiversity Strategy (NZBS) involves contributions from these New Zealand agencies: Department of
Conservation; Ministry for the Environment; Ministry of Agriculture and Forestry; Ministry of Fisheries; Ministry of Maori
Development; Ministry of Foreign Affairs and Trade; Ministry of Science, Research, and Technology; State Services Commission;
The Treasury; Office of Treaty Settlements; Department of the Prime Minister and Cabinet; Department of Women’s Affairs; and
Department of Internal Affairs.

6 Helen Clark, Prime Minister of New Zealand, NZ Biodiversity Strategy

7 Indigenous logging has been halted on Crown-owned land. Some residual logging is yet to be completed on Maori-owned
land. Landowners can apply for a permit to harvest a maximum of 50 cubic meters every 10 years, but this is uncommon.

8 Environmental tourism initiatives on the West Coast now employ 814 people and generate $NZ212 million per year.

9 These mechanisms include the Queen Elizabeth II National Trust, the New Zealand Nature Heritage Fund, and Nga Whenua
Rahui.

10 Between 1990 and 2000, some 236,740 hectares of private land of high conservation value has been formally protected through
acquisition, covenants, kawenata, and Maori reservations; most have been fenced (DOC and MfE 2000).

11 The Maungatautari Ecological Island Restoration Project is made up of surrounding landowners, community groups, local iwi
(indigenous Maori tribes), territorial authorities, and the Department of Conservation (DOC).

12 The tenure of Maungatautari Mountain is made up of approximately 1,000 hectares of private land, and 2,500 hectares of
Crown-owned land held as “Scenic Reserve” and administered by the Waipa District Council.
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Global demand for food and fiber is expected to
grow by at least 50 percent by 2030, so the chal-
lenges to conserving biodiversity in agricultural
ecosystems are certain to increase in the coming
decades.With increasing human populations and
changing consumption patterns as people become
wealthier, demand will increase for food, forest, and
fisheries production.At the same time, society will
demand the protection of wild plant and animal
species, as well as the conservation of the ecosystem
services upon which all life depends.

The ecological footprint of agriculture on planet
Earth is already substantial:

■ Nearly half of all temperate broad-leaf forest and
tropical and subtropical dry forest, and a third of
temperate grass- and shrubland have been lost as
wildlife habitat, through conversion to agricul-
tural use (Williams 2003).

■ Over half of the world’s wetlands—among the
planet’s most valuable wildlife habitats—have
been converted to agriculture.

■ Farming has led to significant soil degradation on
16 percent of all crop, pasture, and forestland
worldwide, and half of all land within the agri-
cultural extent, thereby affecting the diversity of
soil microorganisms (Scherr 1999).

■ Excessive use and poor management of crop
nutrients, pesticides, and the waste products of
penned livestock are a major cause of habitat
pollution that can kill wildlife directly or 
impair reproduction.

Continuing loss of biodiversity is of considerable
concern to farmers, who draw on both wild and
domestic genetic resources to maintain productivity
in their crops. Farmers also depend on pollinators
(often from the wild) to enable their crops to ripen
and reproduce, use water from watersheds whose
productivity is maintained at least partly through
biodiversity, and so forth. But how can farmers be
encouraged to conserve biodiversity actively as part
of their daily work? In fact, such conservation is
already being widely practiced (McNeely and
Scherr 2003; Imhoff 2003; Swaminathan 2001;
Jackson and Jackson 2002); and one can find consid-
erable support for the idea that much of today’s bio-
diversity remains as a result of the actions of farmers
over the past 10,000 years (Williams 2003).

On the other hand, agriculture is facing new chal-
lenges in meeting expanding production needs
within growing environmental constraints.
Declining environmental conditions in many parts
of the world will make it more difficult to provide
more food. Loss of biodiversity, deforestation, water
shortages, desertification, soil erosion, global climate
change, and various other dynamic factors make it
increasingly difficult to improve productivity.
Irrigation has historically been an important means
of increasing productivity, and the area of irrigated
crop lands increased by an average of 2.8 percent
per year between 1950 and 1980, but the rate of
increase has now declined to only 1.2 percent per
year. On a per capita basis, irrigated lands declined
by 6 percent between 1978 and 1990 and are
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expected to contract by a further 12 percent per
capita by the year 2010; and irrigation already con-
sumes over 70 percent of the freshwater used by
people (89 percent in low-income countries) (Postel
1999).Agricultural land is becoming an increasingly
limited resource, and per capita arable land has
declined by an average of 1.9 percent per year since
1984. Some agricultural lands are being so abused
that they lose much of their agricultural value, while
other areas are falling victim to urban sprawl and
the spread of industries into farming areas.

In recent decades, the development of new agricul-
tural technologies, such as biotechnology and the
expanding use of chemicals, has been driven by the
private sector and by economic integration of agri-
cultural processes and products.These technologies
have helped to support the quadrupling of the
human population over the past 100 years, primarily
through enhancing yields on the land most suited to
agriculture.When famines occurred, they were not
the result of food shortage but of lack of economic
access to food supplies. Despite the sincere efforts of
some governments and “public goods research” car-
ried out by the Consultative Group on International
Agricultural Research (CGIAR), feeding people
continues to receive lower priority in the current
global food system than does the substantial profit
to be made by international trade in “luxury foods,”
which ironically may have negative impacts on both
human and ecosystem health.While governments
may claim concern about alleviating poverty, the
reality is that they behave as if accumulating wealth
were more important.

The Global Biodiversity Assessment (Heywood and
Watson 1995), in an extensive review of the litera-
ture, concluded that “overwhelming evidence leads
to the conclusion that modern commercial agricul-
ture has had a direct negative impact on biodiversity
at all levels: ecosystem, species and genetic; and on
natural and domestic diversity. On the other hand,
the same modern intensive agriculture has made it
possible for the ever-increasing human population to
be fed without extensive destruction of habitat.”
Thus agriculture has both positive and negative

impacts on biodiversity, and depends on biodiversity
for its continued existence.This diversity is currently
being threatened by the very activities that depend
on it, with habitat conversion being the most serious
threat to biodiversity (IUCN 2003).

Based on these findings, it is argued that there is an
urgent need for a means of reshaping the food sys-
tem to emphasize sustainable agriculture, based on
nurturing biodiversity rather than unsustainably
increasing production at the expense of biodiversity.

Strategies for Mainstreaming

Agrobiodiversity

The challenge is to find ways to promote the con-
servation of biological diversity and the sustainable
use of biological resources by farmers, in other
words,“mainstreaming agrobiodiversity” (Pagiola
and Kellenberg 1997).This section suggests 10
major strategies or tactics for doing so, drawing on
examples from various parts of the world.

1. Maintain nondomestic habitats within

production landscapes.

Many farmers value the goods and services that are
provided by nondomestic habitats found within the
farmstead, or in adjacent lands. Designing produc-
tion landscapes explicitly to enhance production or
profitability, while also conserving this wild biodi-
versity, has been called “ecoagriculture” (McNeely
and Scherr 2003). Maintaining hedgerows, natural
vegetation along watercourses, patches of forest, and
other nondomestic habitats can make a significant
contribution to conserving biodiversity across the
landscape, even when conserving biodiversity is not
a specific objective (Buskirk and Willi 2004).

For example, in Sonoma County, California, a pre-
mium wine grape-growing region, Hilty and
Merenlender (2004) examined mammalian predator
use of 21 riparian corridors classified as denuded,
narrow, or wide, according to the width of the
remaining natural vegetation. Mammalian predators
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were 11 times more common in riparian areas than
in vineyards, with more native mammalian predator
species found in wide corridors than in narrow or
denuded creek corridors.They concluded that
maintaining wide and well-vegetated riparian corri-
dors may be important in maintaining the connec-
tivity of native predator populations to ensure their
long-term survival, as well as enabling these preda-
tors to control species that feed on grapes.

In South Africa, research has shown that both the
population of helmeted guinea fowl (Numida melea-
gris) and overall avian diversity declined with increas-
ingly intensive agriculture and disappearance of edge
habitat and the associated optimally fragmented
habitat mosaic. On the other hand, traditional agri-
culture in the form of contouring in a pesticide-free
environment resulted in extensive edge habitat that
provided food and cover for birds, leading to an
increase in overall bird diversity.While not all species
benefit from such edge habitats, the overall diversity
of birds seems to increase with appropriate agricul-
tural practices that maintain such patches (Ratcliffe
and Crow 2001).

In many parts of Asia and Central America, poor
farmers have been using fences made from living
plants or trees, to which barbed wire is attached.
Living fences provide numerous benefits for the
farmer; they are often cheaper than other fences, and
they provide biomass, firewood, and source materials
to make more fences.At the same time, living fences
fertilize the soil (the plants used are often good
nitrogen fixers), control erosion, and provide shelter
or habitat for wildlife (Swaminathan 1994).

In the humid tropics, research has demonstrated the
benefits for both sustainability of production and
biodiversity conservation of farming systems that
“mimic” the structure of the natural forest ecosys-
tems. Millions of hectares of multistrata “agro-
forests” in Indonesia produce commercial rubber,
fruits, spices, and timber, often in a mosaic with
rice fields and rice fallows.The number of wild
plant and animal species in these agroforests is often
nearly as high as in natural forests. Maintaining

these systems involves policy reforms to strengthen
the tenure claims of farmers and “level the playing
field” with subsidized rice production (Tomich and
others 2001).

Daily and others (2003) investigated the distribution
of nonflying mammals in five habitats of southern
Costa Rica, including relatively intact forests, coffee
plantations, pastures, coffee with adjacent forest rem-
nants, and pasture with adjacent forest remnants. Of
the 26 species recorded in the study plots, nine were
restricted to forest habitats, 14 occurred in both forest
and agricultural habitats, and three were found only
in agricultural habitats. Small forest remnants con-
tiguous with coffee plantations did not differ from
more extensive forests in species richness, and were
richer than other agricultural habitat types. Small
remnants contiguous with pasture were poor in
species.When clearing started, the study region may
have supported around 60 species, but at least six
species have been extirpated; these were the largest in
their families and included carnivores such as the
jaguar (Panthera onca), herbivores such as the bearded
tapir (Tapirus bairdii), and arboreal species such as the
mantled howler monkey (Alouatta palliata).

Although native forest habitat is essential to con-
serving the full range of biodiversity, the majority of
native nonflying mammal species use countryside
habitats.The populations of many such species per-
sist even more than 5 kilometers from relatively
extensive forests, at least over the 40 years since for-
est clearance. If hunting were to cease, it is quite
possible that some of the extirpated species could be
reestablished in the existing landscape, so opportuni-
ties still remain for maintaining and restoring the
diversity, abundance, and ecosystem roles in at least
some of the human-dominated parts of the
Neotropics.

Ecoagriculture might not work in all agricultural
settings, especially those where economics strongly
favors mass production of only a few crops. But
diverse, attractive farmscapes are often found where
farming is interspersed with hills, forests, and land
from failed farms. Some evidence suggests that38
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farmers are more likely to participate in conserva-
tion efforts in marginal farming areas rather than
the most productive ones, primarily because land-
use choices usually favor the most rewarding finan-
cial opportunities (Jackson and Jackson 2002).That
said, conservation easements or even government
purchase of corridors providing networks of trails,
wildlife refuges, hunting and fishing areas, bicycle
paths, and other types of natural habitats that wind
through farms and adjacent forested lands could
help to build better connections between people
and the land.

2. Use economic incentives to encourage

farmers to conserve wild biodiversity.

Given that farmers—like other people—seek
rewarding financial opportunities, some govern-
ments are using economic incentives to encourage
them to conserve wild or domestic biodiversity, or
otherwise maintain healthy environmental condi-
tions on their farms. In Europe, the controversial
subsidies of agricultural production are increasingly
being converted to subsidies for environmental con-
ditions. Such subsidies increased from US$60 mil-
lion per year in 1993 to about US$350 million in
2003. Farmers can earn an additional US$40 per
hectare by joining a basic environmental scheme,
such as leaving the edges of fields unploughed in
order to support insects and birds that feed in such
areas. It also appears that some farmers will simply
allow at least part of their land to lie fallow, collect-
ing the subsidy that requires them to keep the land
in “good agricultural and environmental condition,”
but forgoing the income from crops.

Roughly 20 percent of the farmland in the
European Union (EU) is now under some form of
agrienvironment scheme to counteract the negative
environmental impacts of modern agriculture, at a
cost of about US$1.5 billion (about 4 percent of the
EU expenditure on the Common Agricultural
Policy).The Netherlands has been implementing
management agreements designed to conserve biodi-
versity on farms since 1981, often obliging farmers
to postpone agricultural activities on individual fields

until a set date that will allow certain species of birds
to safely hatch their chicks. Other management
agreements are designed to conserve species-rich
vegetation in grasslands, restricting the use of fertil-
izer or postponing the first mowing or grazing date.

Some of the management activities may have had
perverse effects. For example, in some cases, post-
poning the first mowing or grazing date forced
farmers to reduce the input of fertilizer, which may
have adversely affected the abundance of soil ani-
mals that certain bird species use for food. However,
management agreements appear to have a positive
effect on the reproductive success of birds, leading
to an “ecological trap” where the cues that individ-
ual birds use to select their nesting habitat (for
example, food availability) are decoupled from the
main factor that determines their reproductive suc-
cess (delayed mowing/grazing) (Kleijn and others
2001). Since the primary concern of farmers is nec-
essarily to secure their income, nature conservation
will be of secondary importance to them, especially
in the context of a farming system that is driven by
economic pressures to increase its intensity.These
results are not surprising, but highlight the need for
such agrienvironment schemes to be accompanied
by a scientifically sound evaluation plan, and to be
carefully designed as ecologically appropriate.

Payments to farmers for carbon, water, salinity con-
trol, or other environmental services could potentially
be combined to generate payments high enough to
justify farmer investment in ecoagriculture
(Swingland 2003; Pagiola and others 2004).Various
countries are experimenting with payments to land
managers in upper watersheds, to provide water qual-
ity and flow control to downstream water users for
urban consumption or irrigation use.The World
Bank is experimenting with direct contracts for bio-
diversity conservation that involve improved silvopas-
toral practices in degraded pasture areas (Pagiola and
others 2004). Experience from various parts of the
world demonstrates that the good natural vegetative
cover needed to maintain healthy watersheds that
produce a steady and reliable source of water may
also provide good biodiversity protection. 39
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The Kyoto Protocol of the Convention on
Climate Change may allow companies to pay
farmers and forest owners for carbon sequestration
to offset industrial emissions. Pilot projects and
private sector offset initiatives are already underway
in many parts of the world.To date, at least US$12
million has gone to protected areas as part of car-
bon offset initiatives, involving Belize, Bolivia,
Costa Rica, Ecuador, Guatemala, Paraguay, Peru,
and Uganda. Such projects typically involve an
energy firm, such as Wisconsin Electric Power
Company or American Electric Power, and non-
governmental organizations (NGOs), such as The
Nature Conservancy, CARE, or OXFAM.
Financial instruments are being developed that
would allow credits for these payments to be
traded in secondary and futures markets, and thus
be included in investment portfolios (Wilson,
Moura Costa, and Stuart 1999).

The redirection of so-called perverse incentives
(Myers and Kent 2001) can also be an effective
means of conserving biodiversity, and indeed is
being included in new agricultural support pro-
grams in many industrialized countries. Many
agrarian countries continue to provide economic
subsidies to farmers, thus tending to undermine
efforts to conserve biodiversity. Reversing such
incentive programs can be a significant contributor
to conserving agrobiodiversity.

3. Compensate farmers for economic 

damage from wild species.

While many of those interested in conserving bio-
diversity will emphasize the benefits for the land-
scape of maintaining many species, farmers have
historically sought to simplify ecosystems, particu-
larly to control species that are harmful to their
crops or livestock and thereby their profitability. If
farms are expected to refrain from retaliating
against species that cause economic damage, they
will need to be compensated for their costs.
Hence, many governments have established systems
of compensation for such damage.

The loss of crops to wildlife is significant in many
countries. In Africa, the red-billed quelea (Quelea
quelea) and several species of weaver birds (Ploceus
spp) can lead to losses of cereals amounting to tens
of millions of dollars (Ntiamoa-Baidu 1997).
Various species of rodents also feed on cereals,
ground nuts, rice, maize, sugar cane, and cassava;
elephants, baboons, bush pigs, and various antelope
can be highly destructive of field crops, while
rodents can also cause considerable damage to
stored products. In Asia, rats alone eat enough rice
each year to feed 200 million people (Stenseth and
others 2003).

Virtually all wild herbivores will eat crops; fruit bats
can significantly damage plantations, seed-eating
birds can harvest a farmer’s whole crop, and rats and
mice cause serious damage to stored grain. In one
study in Nepal, a village with 80 households lost
nearly 40,000 kilograms of agricultural produce to
monkeys, deer, porcupines, and birds (Chalise 2001).
Farmers use various management techniques to repel
the wildlife, including dogs; noisemakers; planting a
buffer zone with chili, garlic, or tobacco; and other
management techniques. But far more effective
measures will be needed. Numerous efforts are being
made to deal with problem animals in various parts
of the world (see, for example, Clark and others
1998; Seidensticker 1984; Messmer 2000).

4. Recognize the value of traditional 

farming systems in conserving domestic

and wild biodiversity.

So far, this paper has focused on wild biodiversity,
but domesticated biodiversity is also threatened.
Farmers have long been custodians of the genetic
wealth present in the land races they use. Indian
farmers, for example, have planted over 30,000 vari-
eties of rice over the past 50 years, but now some
75 percent of the land is planted in just 10 varieties.
Conservation is especially important in the case of
disappearing, specially adapted or resistant varieties,
calling for renewed efforts to support farmers as
gene custodians.
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While modern agriculture tends to reduce the
genetic diversity of the crops being planted, most
traditional farmers have long recognized the value
of maintaining genetic diversity in the varieties they
plant. In many parts of Asia, it is not uncommon to
find 30 or more varieties of rice being planted by a
single farmer; and in the highlands of the Andes,
many farmers plant multiple varieties of potatoes,
selecting them for taste, disease resistance, frost
tolerance, and other characteristics. Maintaining this
genetic diversity on the farm is an effective food
security measure in places where self-reliance is a
matter of life or death.The contribution of such
farmers to conserving domestic biodiversity deserves
greater attention.

Maize, potatoes, barley, sorghum, apples, and toma-
toes originated in mountain areas, while wheat, rice,
beans, oats, grapes, oranges, and rye found new
homes in the mountains and diversified into many
different varieties.The mountainous regions of
developing countries continue to produce a multi-
tude of traditional varieties of these important crops,
providing an essential biological resource. Such agri-
cultural biodiversity accompanies cultural diversity,
as each of the many ethnic groups in mountain
areas tends to grow its own particular assortment of
varieties of plants. For many human uses, the
genetic resources that are most vital to the
improvement of modern varieties tend to be found
in human-altered ecosystems rather than the more
pristine systems. In Nepal alone, more than 2,000
indigenous varieties of rice are being grown, along
with indigenous species or varieties of mustards,
gourds, pumpkins, cucumbers, tomatoes, peppers,
garlic, and cowpeas.Women tend to be the
guardians of the seeds (Fleury 1999).

India provides some useful models that might be
adapted more widely. In three biodiversity-rich dis-
tricts of Orissa, a Community Gene Management
System has been developed to enable the (often
rural, poor) people conserving genetic varieties also
to benefit from the in situ conservation work they
do.The system has several components: a field gene
bank at the village level, an area seed bank at the

level of a cluster of villages, and a community gene
bank and herbarium for cryogenic preservation.
Farmers at the Field Gene Bank level provide a very
important on-farm conservation service
(Swaminathan 2001).

Several biovillages have been set up and tested in
Pondicherry, using simple techniques that allow
farmers to increase productivity and income (even
the landless, for example, through mushroom pro-
duction). Many of the techniques used reduce dam-
age to the environment or even have a beneficial
effect.A good example is “green manuring” of rice
fields, a traditional practice. Leaves from a common
tree species are plucked, spread on the paddy fields, 41

5 . M A I N S T R E A M I N G  A G R O B I O D I V E R S I T Y  

Box 5.1 
Modern Approaches to Conserving 
Traditional Agrobiodiversity 

In order to conserve the diversity of crop varieties in

Yunnan Province, China, Leung and others (2003) pro-

moted crop diversity by mixed planting (intercropping) of

traditional and hybrid rice varieties. Since the adoption of

this form of crop diversity management in 1997, the num-

ber of traditional rice varieties in cultivation has

increased dramatically and now includes some varieties

that formerly were locally extinct. The cultivated area of

traditional varieties has also been greatly expanded. They

point out that this form of management is easy to imple-

ment and links the economic concerns of the farmers

with conservation. Management for crop diversity can

promote on-farm conservation of rice, and potentially

other crops as well, in a feasible and sustainable way.

Other modern approaches are also seeking greater crop

diversity. Crop breeders in the United States are develop-

ing native perennial grains (such as bundleflower, ley-

mus, eastern gamagrass, and Maximilian sunflower) that

can be grown more sustainably with much less environ-

mental damage in dryland farming regions (Pimm and

Raven 2000). The systems are not yet economically com-

petitive, but yields have reached 70 percent of those of

annual wheat varieties, while production costs are lower,

and habitat value for wildlife is many times higher than

in conventional wheat fields. Promoting these species will

require changes in agricultural subsidy policies.



and plowed into the rice fields.The nitrogen fixing
properties of some of the varieties used reduce the
need for chemical fertilizers, with benefits for biodi-
versity (Swaminathan 1994). Other conservation
examples are presented in box 5.1.

5. Remove trade barriers to farmers in

developing countries.

According to Organisation for Economic Co-
operation and Development (OECD), agricultural
support in relation to production value was 23
percent in the United States and 36 percent in the
EU.These subsidies undermine agricultural devel-
opment in many parts of the developing world.
U.S. cotton that was exported at 37 cents a pound
in 2002 cost agricultural companies 86 cents a
pound to produce, even before shipping, according
to U.S. Department of Agriculture statistics.The
difference was made up by agricultural subsidies,
which for cotton amounted to $3 billion in 2001
and $1.7 billion in 2002. Cotton is an important
export for at least 20 of the 50 least developed
countries, such as Benin, Burkina Faso, Chad, and
Mali, but their competitive position is undermined
by U.S. cotton subsidies.

While grain dealers in Zambia can buy grain from
the EU or the United States at a lower price than
from local farmers, Zambia is unlikely to become
self-sufficient in food. Small farmers simply will not
grow maize when they can buy it for less than it
costs to produce. Sugar is perhaps worse, with the
remarkable surpluses of North America and Europe
being dumped below world market price in devel-
oping countries.And even worse than that, EU
trade barriers prevent many African farmers from
earning profits through exports to Europe, making it
impossible for southern farmers to sell the products
they can produce cheaply.This of course has impli-
cations for biodiversity, because as long as it is easier
to sell ivory than food, the logical consequence is
illegal hunting of elephants.

Even The Economist has characterized the EU agri-
cultural subsidies as among the “most idiotic” ever

created by the western world, especially because
they eliminate market forces, increase poverty and
hunger in developing countries, and lead to more
expensive food and higher taxes in the EU. One
estimate is that agricultural policies in OECD coun-
tries lead to an annual loss in developing countries
of US$20 billion, roughly 40 percent of total devel-
opment aid.Another telling statistic is that EU sup-
port to milk production per cow is 90 times higher
than the average budget for education per inhabitant
in the least developed countries.

6. Apply modern technology to main-

streaming biodiversity in agroecosystems.

An easy step forward in mainstreaming agrobiodiver-
sity is to enhance information and communications
technology.Well-informed farmers will be better
able to respond to market conditions, or to prepare
for extreme weather events. Once farmers are pro-
vided with the means easily and quickly to exchange
information, they will themselves find multiple ways
of using such technology to their benefit.

Biotechnology is more controversial. In Europe at
least, the general public often equates biotechnology
with genetic modification, and is very concerned
about ethical and environmental risk issues. Much
of the public opposition to biotechnology has been
fuelled by issues that have little to do with biodiver-
sity, such as the suspicion raised by resistance to
product labelling by the food industry, potential
impacts on organic agriculture, general concerns
about the industrialization of agriculture, and con-
cerns about the increasing control of international
economies by large multinational corporations.The
very real risks to biodiversity remain poorly quanti-
fied. It has also been pointed out that those who
can afford to oppose this new technology continue
to do so, while the rural poor in the developing
world (who comprise 80 percent of the world’s
population but earn only a little over 10 percent of
the wealth) are being denied even the opportunity
to explore the possibility of using genetically modi-
fied crops as another tool for agricultural improve-
ment.Trying to balance the power of the new42
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technology with the appropriate degree of humility,
precaution, and social responsibility will require
considerable attention by farms and scientists.

At the same time, biotechnology is beginning to
be more widely applied in many developing coun-
tries, often drawing on new discoveries made by
scientists in these countries. Argentina, Brazil,
China, Egypt, India, Kenya, Mexico, South Africa,
Uganda, and Zimbabwe are already taking practical
steps to apply biotechnology to sustainable devel-
opment, for example, by using tissue-culture tech-
nologies for banana, sugar cane, pyrethrum, cassava,
and other crops—and developing their own capac-
ity for genetic manipulation.The major challenge
is to find a balanced formula for how local institu-
tions can participate in transgenic product devel-
opment and share the benefits, risks, and profits of
the technology that is based on local germplasm.
This will require developing countries to
strengthen their capacity to deal with various
aspects of biotechnology, including issues of
biosafety, creating and sustaining gene banks, and
encouraging the emergence of both public support
for research and a biotechnology private sector
(Wambugu 1999).

7. Recognize property rights of farmers for

genetic resources.

The rising dominance of private companies rather
than public-sector research institutions in the
genetic improvement of agricultural species, and the
promising commercial prospects for genetically
modified organisms in agriculture and other sectors,
have ushered in a period of intense debate and con-
flict about “property rights” for genetic resources.
Who “owns” a gene? Who should benefit from the
commercial application of that gene? Will the
patenting of genetic improvements restrict farmers
and local people from using and distributing the
native plants or indigenously developed varieties
that were the original source of the gene? Should
farmers be compensated financially for past or cur-
rent in situ conservation of genetic material from
valuable domesticated or wild plants and their wild

relatives? The ultimate legal frameworks that are
established nationally and internationally to govern
these rights will have a profound effect on farmers,
agribusiness, environmentalists, and research initia-
tives to maintain, control, and access biodiversity.

With the entry into force of the Convention on
Biological Diversity (CBD) in 1993, bioprospecting
and the transfer of benefits arising from the use of
genetic resources have become much more compli-
cated.Today’s bioprospectors must meet the CBD’s
Article 15 requirements for prior informed consent,
access on mutually agreed terms, and the fair and
equitable sharing of benefits.They must also address
issues of intellectual property rights and technology
transfer; obtain appropriate permits to collect, enter
land, and export and import materials; and satisfy
phytosanitary requirements.Thus bioprospecting
depends for its success on the shared and realistic
expectations of the partners and their ability to
meet each other’s needs.

The Philippines has already introduced restrictive
legislation governing access to genetic resources,
while access and benefit-sharing measures have
been concluded or are under development in
Australia, Fiji, India, Indonesia, Malaysia, the
Philippines,Thailand, and elsewhere (Ten Kate and
Laird 1999). In 1994, the CGIAR formalized their
status as trustees, rather than owners, of the ex situ
germplasm collections they hold, by signing
legally binding agreements with the Food and
Agriculture Organization of the United Nations
(FAO).The collection must remain in the public
domain and genetic resources should remain avail-
able without restriction to all users. A new stan-
dard Material Transfer Agreement binds recipients
of germplasm held or developed by the centers to
the terms of the FAO agreements (IPGRI 1999).
The International Treaty on Plant Genetic
Resources for Food and Agriculture (ITPGR),
entered into force in June 2004, intended to
encourage the conservation of plant genetic
resources—specifically the leading crop and forage
plants—through national and international collec-
tions of seeds and plants. 43
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8. Recognize indigenous land rights for 

biodiversity conservation.

A high proportion of remaining wild biodiversity is
found in areas of traditional indigenous settlement
where indigenous resource management systems are
still functioning. For example, 30 percent of the
remaining natural forest in Mexico—and that with
the greatest biodiversity—is on lands controlled by
indigenous people (Scherr,White, and Kaimowitz
2001). However, in many developing countries, as a
result of colonial rule, the nationalization of natural
resources at independence, or the establishment of
protected areas, indigenous claims to natural resources
have been denied or weakened. In the process, tradi-
tional rules regulating resource access have lost their
legitimacy, invariably leading to overexploitation of
resources. Even where land tenure for agriculture is
secure (through titling or usufruct rights to individu-
als or communities), indigenous people have often
lost their rights to manage natural resources.

Many recent initiatives have reestablished the rights
of indigenous people to manage their own lands,
including protected areas, to conserve both biodi-
versity and compatible agricultural systems. Some 80
percent of Latin America’s natural forest is now
under indigenous control (White and Martin 2002).
In Nicaragua, the Miskito people have formed their
own NGO to manage the Miskito Coast Protected
Area, overseen by a commission including govern-
ment, regional, NGO, and community representa-
tives (Barzetti 1993). In the Philippines, a local
NGO established by the Ikalahan Tribe is managing
the 14,730 hectare Kalahan reserve in Luesan.They
are implementing an integrated program of com-
munity forest management and the extraction of
nontimber forest products, leading to production of
jams and jellies from forest fruits, extraction of
essential oils, collection and cultivation of flowers
and mushrooms, and manufacture of furniture.

9. Use market instruments to support

agrobiodiversity.

Another way to use markets to support biodiversity
is to charge a premium for agricultural commodities

that are grown in ways that support biodiversity.The
most important instrument to achieve this has been
producer certification, with the global trade in certi-
fied organic agriculture currently worth over US$21
billion worldwide. In Austria, the European country
where organics have become most important, 10
percent of the food consumed is now organic.The
World Organic Commodity Exchange (see
www.wocx.net) represents over 2,500 organic prod-
ucts, including textiles, furniture, cosmetics, wine,
vegetables, fruits, dog food, baby food, ice cream,
and water. One might wonder about “organic
water,” but public interest in such products is high
and growing, often mainly in response to human
health concerns, but increasingly because of envi-
ronmental concerns as well.

The Rainforest Alliance has established a certifica-
tion program for coffee plantations that maintain
forest cover, limit agrochemical applications, and
control soil erosion. Consumers in many industrial-
ized countries are interested in supporting better
habitats for migratory birds in agricultural lands.
Rainforest Alliance-certified coffee from Guatemala
is now widely available in the United States, and
vendors who sell it emphasize its environmental
advantages over standard coffee (Perfecto and others
1997; Giovannucci 2001).

Certifying bodies in various parts of the world
have also begun to guarantee that forests are being
managed and harvested in a sustainable manner.
Major consumers, such as the Swedish multina-
tional furniture retailer IKEA, are agreeing to use
only certified timber. Both manufacturers and con-
sumers in many developed countries have indi-
cated a preference for certified timber products,
and even willingness to pay a small price premium
(Pearce, Putz, and Vanclay 1999).The Forest
Stewardship Council (FSC), formed by several
conservation organizations and retailers in 1993,
has certified nearly 20 million hectares globally.
Over 600 member companies have joined forest
and trade networks around the world, including
Home Depot in North America, B&Q in the
United Kingdom, and many others.44
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Several certification programs have been recently
established in developing countries. Certified forests
now account for about 10 percent of the total land
under timber concession in Latin America, 5.2 per-
cent in Africa, and a mere 1.3 percent in the Asia-
Pacific region.The FSC is beginning to certify
nontimber forest products such as Brazil nuts, the
resin base for chewing gum, and cork (WWF 2000).
In addition to environmental certification criteria,
FSC and other schemes require protection for local
forest communities and users, and should promote
production efficiency.

Certification of biodiversity impacts may become a
consideration in financial markets, as “green” mutual
funds seek agroindustries that contribute actively to
“sustainable development” (Daily and Walker 2000).
Large companies traded on stock exchanges around
the world are judged by potential investors accord-
ing to a variety of criteria. Increasingly, some of
those criteria relate to environmental sustainability;
many mutual funds exclusively invest in environ-
ment friendly companies (Ten Kate 2003).These
companies can achieve a competitive advantage by
marketing their products as sustainably produced
and packaged, and by advertising their environmen-
tal responsibility in managing corporate land, water,
and forest resources.With further efforts to educate
and animate both investors and the public, their 
performance as stewards of biodiversity might also
be rewarded.

10. Adopt a landscape scale when 

mainstreaming biodiversity.

Finally, when seeking to promote the mainstreaming
of agrobiodiversity in production systems, it is often
helpful to work at a landscape scale that includes
numerous farms and the surrounding landscapes that
support the farming communities. Such landscapes
may often contain protected areas.While each indi-
vidual farm has contributions to make, the entire
farming system is the level at which biodiversity
can most effectively be conserved. Species will move
between farms, and between farms and the sur-
rounding matrix. Maintaining habitat corridors may

be a useful contributing factor to conserving biodi-
versity within such landscapes.

Research on how ecosystems work is being applied
to conservation of biodiversity.This research is find-
ing that ecosystems are loose, temporary assemblages
of species in which each behaves according to its
own needs, depending on its specific physiology,
morphology, demography, behavior, and dispersal
capacity.“Because of a continual turnover of ecolog-
ical conditions, local communities show a continual
turnover of species, at one time gaining species
because the scale of processes allows a certain type
of trait, and at others losing them again because the
same trait happens to have resulted in too great a
risk of extinction. Biodiversity is both the result and
expression of all sorts of adaptations of life to the
environmental turmoils; it can only be maintained
as long as this turmoil exists” (Hengeveld 1994).
These new insights are the basis of managing
dynamic ecosystems as a whole, recognizing the
many different habitat structures found in nature
(Oliver and Larson 1996).

Conserving this natural dynamism in the face of
unnatural pressures such as fragmentation, invasive
alien species, and climate change, is a major chal-
lenge for landscape managers, requiring judgments
about the scale at which benefits are to be delivered
to people. Because ecosystems are dynamic, highly
complex, and unique to the site where they are
located, it is not sufficient to conserve just one min-
imum viable population of a species, or just one
example of an ecosystem. Instead, approaches are
needed that not only conserve biodiversity but also
recognize the dynamism of systems, the dependence
of local people on their natural resources, and the
need to build redundancy into the systems of pro-
tecting biodiversity (Daily and others 1997).

While previous suggestions highlighted the impor-
tance of providing economic incentives to farmers
and reducing perverse incentives, it is also important
to recognize that conserving agrobiodiversity at the
landscape level can provide significant other benefits
to farmers. In many mountainous regions, for exam- 45
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ple, villages maintain forests above the village, as a
means of providing both shelter from avalanches and
various other goods and services. Forested watersheds
help provide clean water to farmers. Many coastal vil-
lages find that maintaining healthy mangroves pro-
vides breeding ground for fisheries and protects them
from the effects of typhoons or storm surges.

More generally, sound land management is a good
investment in safety. For example, in October 1998,
Hurricane Mitch was the worst natural disaster to
strike Central America in 200 years.The damage to
agricultural land was especially destructive, but
farms using soil and water conservation methods
and other agroecological practices survived better
than those using conventional modern farming

methods. Based on results from 360 communities in
Guatemala, Honduras, and Nicaragua, the sustain-
ably farmed plots had 28-38 percent more topsoil
and 3-15 percent more soil moisture than neighbor-
ing plots using conventional modern farming
methods. Surface erosion was 2 to 3 times greater
on conventional plots than on agroecological plots,
which suffered 58 percent less damage in Honduras,
70 percent less in Nicaragua, and 99 percent less in
Guatemala.While agroecological methods may not
contribute to resilience in all conditions, it is clear
that protecting the upper areas of the watershed can
help reduce damage in the lower elevations; work-
ing at the farm level alone is insufficient (World
Neighbours 2000).

Agrobiodiversity and

Ecoagriculture

Conventional wisdom holds that modern farming is
largely incompatible with conserving wild biodiver-
sity.Thus policies to protect wild species and ecosys-
tems typically rely on land use segregation,
establishing protected areas from which agriculture
is excluded (at least legally). Farmers are seen as
sources of problems by those promoting this view of
wildlife conservation. It is becoming apparent, how-
ever, that farming systems can make important con-
tributions to biodiversity conservation, with forms
of land use that support the objectives of protected
areas rather than conflicting with them.These con-
tributions can be enhanced by new approaches to
resource management, supported by technical and
policy research.

An essential strategy for conserving wild biodiver-
sity, especially that found in highly populated,
poor rural areas around the world, is to convert
agriculture that is destructive of biodiversity into a
new type of agriculture: “ecoagriculture”
(McNeely and Scherr 2003). Ecoagriculture,
which builds on the concept of “ecosystem man-
agement,” refers to land-use systems that are man-
aged both to produce food and to protect wild
biodiversity. For ecoagriculture, enhancing rural46
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Box 5.2 
Ecoagriculture Strategies for Land and
Resource Management

Ecoagriculture increases wildlife habitat in nonfarmed

patches in agricultural landscapes, creating mosaics of

wild and cultivated land uses, by:

■ Creating new protected areas that also directly benefit

local farming communities (by increasing the flow of

wild or cultivated products, enhancing locally valued

environmental services, or increasing agricultural sus-

tainability) 

■ Establishing habitat networks and corridors in “in-

between” spaces that are compatible with farming

(such as hedgerows or windbreaks) 

■ Raising the productivity of existing farmland to pre-

vent or reverse conversion of wild lands, along with

explicit measures to protect or restore the biodiversity

value of uncultivated lands.

Ecoagriculture enhances the habitat quality of productive

farmlands, by:

■ Reducing agricultural pollution through new methods

of nutrient and pest management, and farm and

waterway filters

■ Modifying the management of soil, water, and natural

vegetation to enhance habitat quality

■ Modifying the mix and configuration of agricultural

species to mimic the structure and function of natural

vegetation.



livelihoods through more productive and prof-
itable farming systems becomes a core strategy for
both agricultural development and conservation of
biodiversity. Ecoagriculture encompasses two sets
of strategies for land and resource management,
which are outlined in box 5.2.

To have a meaningful impact on biodiversity con-
servation at global or regional scales, ecoagriculture
must be broadly promoted. In some cases, ecoagri-
culture systems can be developed by using available
components and information from scientific and
local knowledge, and by improving these through
trial and error to design landscapes that address both
local livelihood and conservation objectives. But in
most cases, major scientific initiatives will also be
required, using sophisticated methods and tools from
various disciplines. Indeed, ecoagriculture is feasible
now in large part because of the greater capacity to
find synergies through scientific management.
Advances in conservation biology, agricultural ecol-
ogy, plant breeding, ecosystem monitoring systems,
and modelling are revolutionizing the ability to
understand and manipulate wildlife-habitat-agricul-
ture interactions, to the benefit of both people and
the rest of nature.

Conclusions

The people who use biological resources have many
different needs, interests, cultures, and goals.The
global industrial society that dominates the modern
world has a tremendous appetite for the consump-
tion of these resources as food, timber, fiber, fodder,
and other commodities.Thus macroeconomic deci-
sions taken in distant capital cities often determine
the fate of biodiversity and of the way land is used.
The people who live in the forested areas where
species diversity is richest will themselves make
decisions about resources that may sometimes result
in the conversion of a forest into another form of
land use or the local extinction of a species,
although the evidence indicates that local people
who have long lived on the land relatively seldom
cause such extinctions.

Approaches being developed under many biodiver-
sity-related international agreements and programs
call for ecosystems to be managed to meet multiple
national objectives, which include providing timber,
forage, fiber, and energy; retaining options for future
economic use; carrying out various ecosystem serv-
ices; providing ethical and aesthetic values; and sup-
plying that nation’s share of global benefits (MA
2003).Achieving these sometimes conflicting objec-
tives in a time of rising expectations and shrinking
government budgets will require new approaches,
such as those outlined in this paper.

These approaches are designed to encourage the
development of technologies and practices that
increase productivity and reduce degradation;
reclaim, rehabilitate, restore, and enhance biodiversity,
especially that which is relevant to agricultural devel-
opment; and monitor the adverse effects of agricul-
ture on biodiversity. Organic farming, integrated pest
management, biological control, multicropping, crop
rotation, and agroforestry are all approaches that can
contribute further in this regard.

An essential component of any effort at sustainable
landscape management is the economic viability of
the various enterprises that are involved.While
growing a crop is the most obvious money-earner
from good agricultural land, many crops and meth-
ods of growing them are possible, with variable
implications for biodiversity. Further, if local people
can benefit financially from enterprises that depend
on the biodiversity of the surrounding nondomestic
land within which they live, then they might rea-
sonably be expected to support the conservation
and sustainable use of the ecosystem.

Converting the potential benefits of mainstream-
ing agrobiodiversity into real and perceived goods
and services for society-at-large (and especially for
local people) requires a systems approach that
should include:

■ At the national level, an integrated set of protected
areas, encompassing various levels of  management
and administration, including the national, provin- 47
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cial, and local governments, NGOs, local commu-
nities, and indigenous peoples, the private sector,
and other stakeholders (McNeely 1999)

■ A fairly large geographical scale (sometimes
called a “bioregion”) for resource management
programs, within which farms and pastures are
considered as components in a diverse landscape,
including protected areas, harvested forests,
fishing grounds, human settlements, and infra-
structures (Miller 1996)

■ Cooperation between private landowners,
indigenous peoples, other local communities,
industry, and resource users; the use of economic
incentives, tax arrangements, land exchanges, and
other mechanisms to promote biodiversity con-
servation; and the development of administrative
and technical capacities that encourage local
stakeholders, universities, research institutions,
and public agencies to harmonize their efforts.

Managing for sustainable landscapes requires the
development and actual implementation of sustain-
able production systems adapted to the different
kinds of ecosystems.These should include, among
others, the scientific, technological, economic,
social, financial, and educational components that
are required to ensure sustainability.The exact mix
of goods and services to be provided from any par-
ticular landscape should be based on dialogue
among farmers, industry, government, academics,
hunters, local municipalities, and the environmental
community, thereby bringing a measure of democ-
racy to the landscape and enhancing the likelihood
of sustainability.

The author thanks Sara Scherr, Norman Myers, and
M.S. Swaminathan for their help in thinking through
some of these issues; Frederik Schutyser for research sup-
port; and Wendy Price for secretarial support.
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6. Mainstreaming Wildlife Conservation
in Multiple-Use Forests of the 
Northern Republic of Congo 

Paul Elkan and Sarah Elkan1

Increasing pressures around protected areas and
expanding commercial wildlife trade have been well
documented in recent years (Robinson, Redford,
and Bennett 1999;Wilkie and Carpenter 1999;Ape
Alliance 1998; BCTF 2001). However, thus far, few
field-based initiatives have been undertaken to
improve the situation.This paper describes the
processes and systems developed for mainstreaming
wildlife conservation principles into the manage-
ment of a large timber concession in northern
Republic of Congo, adjacent to the Nouabale-
Ndoki National Park.

The initiative aims to mitigate the “bushmeat cri-
sis” and promote sound wildlife conservation and
management through collaborative efforts between
the private timber industry, government, local
communities, and an international nongovernmen-
tal organization (NGO). Detailed biological,
socioeconomic, and law enforcement monitoring
demonstrated that the initiative has had a signifi-
cant impact across the landscape and neighboring
protected area (Elkan and others, forthcoming).
The lessons learned from this case study serve to
inform similar conservation problems at multiple
scales, address longer-term solutions such as private
sector and community natural resource manage-
ment, improve national policy on wildlife manage-
ment in timber concessions, contribute to
international certification of forests, and add to an
understanding of mainstreaming.

Background

International Conservation Context

The arena of conserving and managing tropical
forests and wildlife has long been identified as criti-
cal for focusing conservation effort on strategies that
work in the context of the economic realities of
developing countries (Strusaker 1997;Weber and
others 2001; Fimbel, Grajal, and Robinson 2000). In
an attempt to reconcile biodiversity conservation,
revenue generation needs, and natural resource
management objectives, the international commu-
nity has sought to develop policies and incentives to
conserve and manage tropical forests.These strate-
gies have largely focused on the creation of pro-
tected areas and the promotion of “sustainable forest
management” (SFM) practices (World Bank 2002;
ITTO 1996).

Timber certification has provided an incentive lead-
ing to some progress in temperate forest manage-
ment and forests in South America and Asia (Cauley
and others 2001).The 109 million hectares (ha) of
forest currently under some sort of certification (the
surface area has doubled in the past two years with
the expansion of several certification schemes), how-
ever, includes none of the Congo Basin forests (FSC
2002). More recently, the need to integrate wildlife
conservation and management objectives into tropi-
cal forest management practices and certification
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schemes has been brought to the forefront of discus-
sion (Robinson, Redford, and Bennett 1999; Bennett
2000; Ghazoul 2001; Cauley and others 2001).

Congo Basin

At present, the forests of the Congo Basin cover
2.05 million square kilometers (km2), of which
approximately 7.3 percent has been designated as
protected areas (CARPE 2001). Much of the
remaining forest is currently under commercial
exploitation or destined for future timber, petro-
leum, or mineral exploitation by private industry.
The economies of Congo Basin countries are
largely based on natural resource extraction (World
Bank 2002). Because resources are undervalued and
there is insufficient regulation and monitoring of
industry activities, there is little incentive for private
industry to improve environmental management. In
addition to representing an important source of
timber revenue for developing countries, these
forests support nontimber resources critical to
livelihoods of local indigenous peoples, endangered
and rare species, exploitable wildlife populations,
and key ecosystem processes. Many production for-
est concessions are located in close proximity to
protected areas.

Some species require large areas to support viable
populations, and many timber concessions contain
critical wildlife habitat (Elkan and others, forth-
coming).The direct effects of selective logging in
some Congo Basin forests may affect only a few
large mammals species negatively (White 1992;
Elkan and others, forthcoming).The direct effects
of logging on birds, herps, small mammals, and
other taxa have yet to be assessed.While selective
logging, per se, may not drastically affect the abun-
dance of some species, patterns in Cameroon, the
Central African Republic (CAR), and the Republic
of Congo indicate that the indirect effects of
logging lead to increased hunting pressures and
the decimation of wildlife (Wilkie, Sidle, and
Boundzanga 1992; Elkan and others, forthcoming;
P.Auzel, pers. comm.).There is a clear and critical
link between the achievement of protected area

objectives and the management of neighboring
multiple-use forests.

Research over the past decade shows that hunting 
of wildlife in tropical forests is occurring at unsus-
tainable levels (Robinson, Redford, and Bennett
1999; Fa, Peres, and Meeuwig 2002). Commercial
hunting facilitated by the timber industry con-
tributes directly to the systematic depletion of
wildlife populations in large tracts of African forests
(Wilkie and Carpenter 1999;Auzel and Wilkie
2000). Fa, Peres, and Meeuwig (2002) estimated that
up to one million tons of bushmeat are consumed in
Central Africa each year.The extinction of Miss
Waldron’s Colobus in Nigeria (Oates and others
2000) and increasing rates of great ape hunting have
further raised international concern (Ape Alliance
1998).The critical link between sustainable use of
wildlife, food security, and the livelihoods of local
communities has been raised in international and
national development strategy discussions (Davies
2002; Bennett 2002).

Throughout the Congo Basin, logging activities
have led to a “domino effect” of increased access to
the forest, population growth, influx of capital,
increased demand for bushmeat, and escalating
commercial hunting (Wilkie and Carpenter 1999;
Robinson, Redford, and Bennett 1999). Forestry
camps often create markets and staging points for
commercial hunting in previously remote, undis-
turbed areas.The revenue generated by timber com-
pany communities attracts traders, commercial
bushmeat traffickers, job seekers, and hangers-on,
and contributes to rapid demographic growth.
The pressures on wildlife populations and cultural
hegemony associated with logging activities have
an impact on local indigenous communities that
depend directly on forest resources.

Northern Republic of Congo

The exploitable forest surface area of northern
Republic of Congo is approximately 90,000 km2,
divided into 21 forestry management units (FMUs)
in 1982.Throughout the 1970s, 1980s, and 1990s52
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several of these concessions were selectively
exploited for high-grade timber, predominantly
Entandrophragma sp.While rich in valuable timber,
the forests of northern Congo also hold some of the
most important wildlife populations remaining in
Central Africa, including forest elephants (Loxodonta
africana cyclotis), lowland gorillas (Gorilla gorilla
gorilla), chimpanzees (Pan troglodytes troglodytes),
bongo (Tragelaphus eurycerus), buffalo (Syncerus caffer
nanus), leopard (Panthera pardus), six species of duik-
ers, and eight species of diurnal monkeys (Fay,
Agnagna, and Moutsambote 1990).

Recognizing the ecological importance of the
region, the government of the Republic of Congo
upgraded the status of the Nouabale-Ndoki forest
in 1993 from an FMU to a national park, thus pre-
serving portions of a nearly undisturbed forest
ecosystem.The Nouabale-Ndoki National Park
(NNNP) is contiguous with the Dzanga-Ndoki
National Park in Central African Republic and
Lobeke National Park in Cameroon. Forest manage-
ment units surround the NNNP: Kabo (300,000 ha)
and Pokola (estimated at 560,000 ha) to the south
have been exploited since the 1970s.Timber harvest
in Loundougou (386,000 ha) to the east, and
Mokabi (375,000 ha) to the north began in 2002.
Complementing the three National Parks, the Kabo
and Pokola FMUs support high densities of rare and
endangered large mammals, making this landscape a
high international conservation priority.

Traditional forest peoples (Bangombe and Benjele
pygmies) and several Bantu groups have historically
used the Kabo, Pokola, and Loundougou areas for
hunter-gatherer livelihoods.Although the region has
a relatively low human density (<1 per km2), over
the last three decades permanent settlements have
been established along the Sangha River and near
sawmills in Kabo and Pokola towns (Moukassa
2001). Development of the logging economy cre-
ated a considerable export of game meat and
uncontrolled hunting in many areas of Kabo and
Pokola. In early 1997 a timber company called
Congolaise Industrielle de Bois (CIB) acquired
rights to Kabo and the neighboring Loundougou

concession in addition to Pokola, which it has been
exploiting since the early 1970s.The arrival of CIB
in Kabo immediately compounded old pressures on
wildlife (such as revitalizing elephant poaching net-
works) and greatly increased new ones (systematic
exporting of wildlife products). CIB rapidly
expanded infrastructure and built a road to the
Loundougou concession.

Methods and Process

In 1992, the government of the Republic of Congo
and the Wildlife Conservation Society (WCS), with
funding from the United States Agency for
International Development (USAID), established the
Nouabale-Ndoki National Park (NNNP), and in
the late 1990s extended conservation efforts to the
surrounding timber concessions. In 1998,WCS sub-
mitted a proposal to the government of the
Republic of Congo for adoption of a land-use man-
agement plan for areas immediately surrounding the
NNNP (Fay 1997). It included the establishment of
“buffer zones” and extensions of park borders; how-
ever, the government rejected the plan because of a
conflict between logging and conservation objec-
tives. Instead, the government asked WCS to negoti-
ate with CIB to develop a wildlife management and
protection plan that reflected the government’s goal
of integrating conservation, while maintaining rev-
enue generation from timber exploitation.

In June 1999, the Ministry of Forest Economy
(MFE), CIB, and WCS finalized an agreement on
the Project for Ecosystem Management of the
Periphery of the Park.The objectives of the initiative
were to design, implement, and monitor sustainable
wildlife conservation and management systems in
the Kabo, Pokola, and Loundougou concessions.The
objectives of the initiative are highlighted in box 6.1.
Activities focused on education and awareness, alter-
native activities and protein sources, wildlife manage-
ment and hunting regulation, wildlife protection,
socioeconomic and ecological research and monitor-
ing, and geographic information system-based plan-
ning to improve forestry management. Efforts 53
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initially emphasized the reduction of hunting pres-
sures in Kabo (closest to the park) and were gradu-
ally expanded to Pokola and Loundougou,
depending on available resources and the adoption of
regulations, and taking into account social volatility
resulting from wildlife law enforcement.

WCS was responsible for development and adminis-
tration of overall project activities in collaboration
with the MFE. CIB modified its internal regulations
and management to incorporate and promote
wildlife conservation and management measures.
WCS provided technical expertise and mobilized
operational funding through its own funds and
international sources.The government assigned pro-
tection personnel, facilitated ecoguard training, and
oversaw law enforcement.The company initially
provided support in the form of infrastructure
(housing, guard posts, and a vehicle), diesel fuel, and
other equipment for wildlife protection activities,
later expanding to include direct funding of
antipoaching and alternative protein activities.This
amounted to 20-30 percent of the direct costs of
alternative activities and wildlife protection compo-
nents in the first years, with an increase to 30-40

percent in 2002 coinciding with expansion to
Loundougou and efforts to address protein shortages
in Pokola.

From 1999-2001, financial and institutional support
increased and activities expanded, particularly with
funding from the International Tropical Timber
Organization (ITTO) in 2001.The level of effort
grew steadily, with $300,000, $550,000, and
$800,000 in the first, second, and third years, respec-
tively, permitting expansion of activities to approxi-
mately 2,000 km2, 4,000 km2, and 6,000 km2. In
2003, efforts were expanded to include the
Loundougou concession as it was opened up to
timber exploitation. Costs varied from $1.25 to
$1.50 per hectare, with increased effort required in
Pokola FMU due to hunting and human population
pressures.After the establishment of initial infra-
structure, wildlife protection costs were highest (40-
50 percent), followed by research and monitoring
(17-19 percent).Alternative activities received
approximately 10 percent of outside assistance, in
addition to direct CIB contributions (cold rooms,
transport of domestic meat, construction of fish
ponds, and so forth). Conservation education was
cost-effective (10 percent) and reached a broad geo-
graphical region. International technical expertise
was fundamental to efficient program development,
training, and administration. In 2000, CIB embarked
on the development of a long-term forest manage-
ment plan.The project contributed to the wildlife
management and conservation, and socioeconomic
chapters of the plan, and advised on systems to
reduce the direct impacts of exploitation.

Conservation and Management Activities

Conservation and management activities fall into
the following five broad areas:

(1) Education and awareness
A conservation awareness campaign was the first
step toward collaboration with the local communi-
ties and CIB employees on wildlife management
measures. Conservation awareness of local villagers,
hunters, women’s groups, company employees, and

Box 6.1 
Objectives of the Project for Ecosystem
Management of the Periphery of the
Nouabale-Ndoki National Park (NNNP)

The objectives of the initiative were to:

■ halt hunting encroachment and pressures around the

NNNP

■ extend protection to endangered and rare species

across a large area of important habitat (the entire

concession area of 1,200,000 hectares)

■ establish a locally recognized and supported system of

community hunting and no-hunting zones

■ identify and protect key wildlife habitat areas (forest

clearings) within the concessions

■ create the conditions necessary for sustainable off-

take of legally hunted game species in combination

with alternative protein sources.



workers’ unions was raised, and a dialogue estab-
lished through individual contacts, films, meetings,
and seminars. Over the course of the first two years
of the project, every village in the Kabo and Pokola
concessions participated in awareness meetings. New
wildlife management interventions and principles
were communicated and discussed to promote
understanding, participation, and support. Nature
clubs were established with the local schools in
towns and camps closest to the park. Documentary
films, a primary school protected-species education
program, and individual and target group meetings
improved conservation understanding at local,
regional, and national levels.

(2) Wildlife management principles/regulations
Following awareness campaigns, steps were taken to
modify internal company regulations legally, in
order to integrate wildlife management principles.
This process entailed two months of negotiations
between WCS, MFE, and CIB representatives, and
company employee labor unions (representing 1,500
employees).An agreement was concluded, integrat-
ing comprehensive wildlife conservation and man-
agement regulations and disciplinary measures for
violations (scaled according to severity of violation).
Unions agreed to these changes on the condition
that alternative protein sources (beef importation,
fish, poultry farms, and so forth) be developed as a
substitute for bushmeat.

Specific measures incorporated in the company’s
administration and legal regulations included a
wildlife management zoning plan based on studies
of traditional community land tenure systems
(Moukassa 2001). Zoning provided for community
hunting zones and no-hunting areas, and prohibi-
tion of hunting in areas immediately surrounding
the NNNP. Upon closure of safari hunting opera-
tions in 1999, the “safari zone” (150,000 ha) was
maintained as a core “no-hunting” area.

Over the course of the first year, the zoning plan
was discussed and adopted with each community
concerned. Committees of five major and six
smaller villages adopted regulations for community

hunting zones. Local communities were often
receptive to the opportunity to reinforce their tradi-
tional rights. Several villages formally requested
assistance from the project to protect wildlife in
their traditional areas from outside exploitation.
Integrated into the company regulations (see box
6.2) in 1999, the zoning system has been recently
completed for Loundougou concession and is being
formally incorporated into the forest concession
management plan.

Communities at CIB sites and traditional villages
were encouraged to organize representative hunting
committees. Committees acted as focal points for
the resolution of wildlife management problems and
were responsible for improving respect by members
for hunting regulations (purchase of hunting per- 55
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Box 6.2 
Key Regulations Integrated into 
Company Policy

■ Prohibition of snare hunting (considered to be

wasteful and the cause of unselective killing of non-

target species) 

■ Prohibition of hunting of protected species (gorilla,

chimpanzee, elephant, leopard, bongo, and so forth)

■ Prohibition of export of bushmeat from sites (local

consumption only, discouraging unsustainable and

unmanageable commercialization)

■ Establishment of conservation zones within the con-

cessions where hunting was not allowed (particu-

larly in forest clearings and other sensitive areas

important for wildlife) 

■ Establishment of community hunting zones permit-

ting legal hunting and local consumption

■ Development of a system of community-based

hunter associations to promote controlled legal

exploitation

■ Restrictions on transport of hunters and wild meat

in company vehicles 

■ Prohibition of transport of commercial hunters and

traffickers

■ Specific regulations controlling subsistence hunting

of forestry teams.
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mits, respect for zoning, collaboration with
researchers, monitoring off-take, and so forth).These
groups assisted in transforming an initially highly
confrontational relationship (punctuated by at least
two near-revolts in protest against wildlife controls)
into functional collaboration. Collaboration was
easier at the Ndoki 2, Kabo, and Pokola sites than
the Ndoki 1 camp, which had an established history
of commercial poaching.

(3) Alternative protein source development
Little alternative domestic protein was available
prior to the initiation of the project, as local people
traditionally hunt, fish, and gather forest products
(Moukassa 1999).We designed the alternative pro-
tein source program to develop sustainable systems
to supply protein substitutes for bushmeat, with an
emphasis on the larger population centers. Priority
was also given to creating revenue opportunities for
local indigenous community members as an alterna-
tive to commercial hunting.

We quickly learned that local communities would
not easily adjust their bushmeat exploitation pat-
terns unless this became a necessity.The program
identified and worked with local people on veg-
etable gardening, fishing, and traditional farming.
Particularly motivated individuals were targeted for
the introduction of new ideas, such as fish farming,
improved chicken farming, and beef importation.
Fishing associations were organized early on to assist
traditional fishermen with appropriate materials.
Chicken vaccination and technical assistance sup-
ported the development of farming. Guinea pig,
porcupine, rabbit, and snail farming were piloted.
Activities were focused on both company sites
(camps and towns) and traditional communities,
with a direct emphasis on reducing hunting pres-
sures. Regular meetings were held with CIB
employee unions to assess progress in relation to
generating alternative activities and respect for inter-
nal company regulations on wildlife management.

Over the four-year period, company and local sup-
port for alternative protein increased dramatically.
After relatively slow progress during the first two

years, alternative protein became a strong preoccupa-
tion for local people and the company, as protection
efforts reduced the supply of bushmeat to larger
towns. By early 2002, the project and company had
established two fish farms with 18 active basins, two
butcher shops, one slaughter house, and five cold
rooms to store imported produce. CIB further
assisted local tradesmen with importation of more
than 30 cattle per month and up to 15 tons of frozen
produce every 2 to 3 months.Alternative sources of
employment were encouraged through gardening,
fishing associations, recruitment of ecoguards from
local villages, and encouraging CIB to employ former
commercial hunters from the local communities.

(4) Research and monitoring
Socioeconomic and ecological research and monitor-
ing informed strategy development, assessed progress,
and brought about adaptations to management inter-
ventions (Elkan and others, forthcoming). Bushmeat
market and site entry surveys, household protein con-
sumption investigations, studies of consumer taste and
purchasing preference, and regularly updated censuses
were undertaken at Kabo, Pokola, Ndoki 1, and
Ndoki 2 sites. Forest reconnaissance surveys estab-
lished and monitored baselines of large mammal rela-
tive abundance and distribution, and human activity
in relation to protected and community hunting
zones. Large mammal visitation of key forest clearings
in proximity to roads and camps was monitored to
detect and deter hunting perturbations.

In 2000, CIB and WCS jointly surveyed a high bio-
diversity area in the north of the Kabo concession
known as the Goualogo triangle. Data confirmed
earlier observations (Fay,Agnagna, and Moutsambote
1990; Morgan, personal observation) of pristine old
growth mixed forest; little evidence of human use in
the past 50 years or more; and chimpanzee, gorilla,
red colobus, and other large mammals exhibiting
“naïve” behavior, suggesting little or no contact
with humans (Malonga, Glannaz, and Elkan 2000).
Timber density was high, particularly in valuable
mahoganies.WCS and CIB met regularly to discuss
the Goualogo during 2000-1, and the World Bank
included the issue in its dialogue with the govern-
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ment of the Republic of Congo.The president of
the Republic of Congo learned of the conservation
importance of the area during a visit to the WCS
Congo Forest Exhibit at the Bronx Zoo in New
York and instructed his government to find a solu-
tion to protect it. In July 2001, the government
announced its decision to protect the 21,000 ha area
by annexing it to the park.

WCS efforts to influence the placement of the
Loundougou access road met with no success. Joint
surveys investigated several road and dike construc-
tion scenarios at varying distances from the NNNP.
The area was found to be generally flat, with swamp
forests and drainage areas constraining road place-
ment.A potential scenario with the road passing 17
kilometers southeast of the park would have
required construction of twice the length of dike.
Prioritizing long-term road maintenance concerns,
CIB selected the most direct route, passing 5 kilo-
meters from the park.The road will become the
principal means of transport between the Likouala
and Sangha provinces.Although the opportunity
remains to relocate the road further from the park,
the company has requested incentive development
scenarios in order to share the costs.

(5) Wildlife law enforcement 
Wildlife protection was initiated in Kabo in 1999,
with a small mobile team of two MFE officers and
eight ecoguards. Ecoguards recruited from local
communities received training from the MFE,
Congolese military, and WCS staff. Control posts
were established at key vehicle circulation points, and
mobile patrols surveyed key sectors of the forest.
Activities were progressively expanded geographi-
cally, and rigor was increased in the application of
regulations.The protection unit was expanded as
funding became available, reaching 6 MFE officers
and 25 ecoguards by 2001 (for coverage of greater
than 600,000 ha), and was expanded to 40 guards in
late 2002 (Elkan and others, forthcoming).

Protection activities initially focused on halting
poaching of protected species and eliminating the
use of wire snares. Enforcement of zoning and pro-

hibition of export from sites was implemented fol-
lowing the raising of public awareness. Hunters were
encouraged to purchase hunting permits and regis-
ter shotguns. Problems initially included protected
species poaching, refusal by company drivers to 
collaborate with controls, and complicity of CIB
employees in bushmeat export. Pressures to feed the
large population center and potential social unrest
required a more gradual approach to controlling the
supply of bushmeat to Pokola town.

CIB applied its internal regulations for wildlife man-
agement through disciplinary measures, ranging from
verbal reprimands for minor offenses to dismissal for
more serious violations (such as protected species
poaching).While significantly improving employee
behavior with respect to wildlife management, key
problems encountered included the following:

■ There was initial reticence to punish violators
because of a fear that company operations would
be disrupted (particularly with vehicle drivers).

■ Initially, several CIB managers perceived wildlife
problems as the responsibility of WCS and the
government, not that of the company.

■ Employees complained about the lack of protein
availability and threatened labor strikes in protest
against law enforcement actions.

■ Unions and employees objected to disciplinary
measures for wildlife violations in the regional
judiciary system.

High-level company management involvement was
necessary to help address these problems, clarify the
company’s commitment to improving wildlife man-
agement, and communicate these principles directly
to field managers and other concerned parties.

In addition to CIB systems, legal charges were 
submitted to the Regional Direction of Forestry
Economy (RDFE) for legal processing. RDFE
worked relatively efficiently in 1999, resulting in
several substantial fines and the reinforcement of
field activities.A change in administrators in 2000,
however, limited legal pursuit of even the most seri-
ous violations.While this weakened field-based law
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enforcement, company disciplinary measures contin-
ued to provide significant support. Reinforcing and
monitoring the legal processes in support of wildlife
law enforcement will be fundamental to sustaining
field conservation efforts.

Potential Gains and Risks

Formal and informal discussions with company
management and employees, local hunters and com-
munity members, regional authorities, and govern-
ment representatives elucidated various stakeholder
goals and concerns. Potential long-term gains and
risks in relation to wildlife management and conser-
vation in timber concessions need to be considered
in strategy development (see table 6.1).

Discussion

Under this program, relatively simple means were
used to reduce the indirect (hunting) impact of 
timber exploitation on wildlife in an area of forest
twice the size of and adjacent to a protected area of
global biodiversity significance.The situation for
wildlife management and conservation was greatly
improved in much of the project area, and the
process led to shifts in company and community
involvement after only three years of interventions.
Although problems still persist in several areas of the
concession, and the sustainability of subsistence
wildlife harvests is under investigation, the systems
to address these problems have been firmly estab-
lished. Based on this model, the government has
modified forestry policy to require timber compa-
nies to support wildlife management and conserva-
tion in all concessions of the northern forest region
of the country.

Key Factors and Difficulties

Personal relationships between organizational 
representatives, time invested in discussion of man-
agement issues, and frequent transparent communi-
cation all contributed to the establishment of the
initiative and sustained progress. From the begin-

ning, high-level company management took a direct
role in the process and communicated with employ-
ees and unions regarding company commitment to
wildlife management. Direct and indirect company
involvement and support increased greatly over the
course of project implementation. Participation in
the program has improved the company’s image
internationally, as well as its opportunities for certifi-
cation. High-level government support was critical
to the establishment of the program and the protec-
tion of the Goualogo. Low human-population den-
sity in the Kabo concession facilitated law
enforcement and zoning of large no-hunting areas.

Some of the most difficult challenges to collabora-
tion have been issues with the greatest potential
impact on revenue (that is, set-asides of high biodi-
versity areas, and road and camp placement). Social
conflict related to the reduction of the commercial
bushmeat trade and pressures to feed the large town
of Pokola challenged collaboration with local com-
munities and were most complex to manage. In all
cases, a joint process was undertaken to define the
problem, study it, and propose and discuss solutions,
taking into consideration the views of all parties.

Government officers indicated that the co-managed
NGO-government structure fostered transparency,
rigor, and accountability, alleviating many of these
pressures. International involvement raised the pro-
file of protection operations, encouraging the sup-
port and interest of high-level government and
company representatives. Integration of wildlife
rules into company regulations reinforced national
laws and made up for slow or inefficient legal pro-
cedures. It was recognized that companies need to
accept occasional temporary perturbations or delays
in operations because of wildlife law enforcement
(for example, as a result of dismissal of employees) as
a cost of environmental management.

Issues of land and resource tenure are at the fore-
front of forest management problems in the Congo
Basin.Wildlife management zoning can support tra-
ditional land-use patterns in the region, and recruit-
ment of ecoguards exclusively from the local



communities can reinforce community “ownership”
and support.A critical challenge to sustainable man-
agement of wildlife in these forests is control of sec-
ondary in-migration and access (Elkan and others,
forthcoming;Auzel and Wilkie 2000). Sawmills and
associated secondary industry opportunities lead to
demographic booms that exacerbate social conflict

over efforts to control the commercial wildlife trade.
Placement of industrial development in existing
populated centers away from forests should be cen-
tral to regional-level planning and to international
multilateral and bilateral dialogues and assistance.
However, current government policies do not take
this into account. 59
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Table 6.1 
Potential Long-Term Gains and Risks of Wildlife Management and Conservation in Timber Concessions 
for Different Stakeholders in Northern Republic  of Congo Forests

Potential Gains Potential Risks

Company ■ Improved international image and increased ■ Increased exposure of information about activities 

potential to obtain certification and potential for negative media attention

■ Surveillance and controls result in fewer accidents, ■ Increased pressure to undertake improved 

reduced immigration and nonemployee access, management and incur costs that competitors do  

reduced theft of company property, and increased  not incur

employee focus on work (not on hunting) ■ Social problems related to wildlife management

■ Shared technology and expertise improves forestry 

planning and reduces costs

Local ■ Reinforcement of traditional land tenure systems ■ Loss of revenue from commercial hunting

Community and reduction of outsider exploitation of local ■ Increased costs of respecting wildlife laws

wildlife resources (hunting permits and shotguns instead of snares) 

■ Increased employment and economic opportunities 

for local indigenous communities (ecoguards and 

alternative protein source production)

■ Increased potential to secure long-term sustainable 

subsistence hunting for traditional forest communities

Government ■ Improved international image of country with ■ Increased exposure of information and

continued revenue generation from timber exploitation transparency

■ Reduced impact on ecosystem increases potential for ■ Increased pressure to remove areas from production

development of multi-resource revenue generation  and reduce the impact of road placement

activities (wildlife management, tourism, and so forth) ■ Social problems related to wildlife management

■ Managed buffer region resulting in protection and 

decreased management costs of neighboring PAs 

Biodiversity ■ Protection of rare and endangered wildlife over a ■ Criticism from some international 

Conservation large area not normally designated as a PA with costs environmentalists for working with the private sector 

partially covered by private sector ■ Potential nonachievement of specific goals where 

■ Wildlife management measures promote sustainable alternative strategies might have been effective (for

use of game species across landscape example, halt exploitation and make the concession 

■ Managed buffer region resulting in protection and a PA)

decreased management costs of neighboring PA 

Note: PA, protected area



Hunting to feed company employees has long been
the norm in many tropical timber concessions
(Robinson, Redford, and Bennett 1999).
Modification of company policy to integrate wildlife
regulations creates a disincentive for employees, but
sufficient alternative protein must also be available
for this to be practically effective. CIB and labor
unions in Kabo and Pokola eventually recognized
their respective responsibilities and have begun
actively to import beef, frozen fish, and chicken, and
to support animal farming on a large scale. Policies
need to be designed and clarified requiring compa-
nies to engage in this area at their camps and indus-
trial sites. Once a private sector commitment is
effective, international efforts and resources can then
be shifted to emphasize work with traditional “non-
company” communities, where the problem can
more often be addressed through a combination of
sustainable subsistence hunting and fishing, and the
development of alternative revenue opportunities.

Alternative revenue is a key condition for traditional
communities in the Congo Basin to be prepared to
forego commercial hunting. Employment with tim-
ber companies conditional on adherence to wildlife
regulations has the potential to provide an alterna-
tive to commercial hunting on a large scale. In addi-
tion, former hunters can be recruited as ecoguards
and given priority in opportunities for alternative
protein source provision.At present, many compa-
nies recruit skilled labor from capital cities (and
even other countries) for convenience.This takes
opportunities away from local communities and
inevitably increases secondary in-migration. It is
therefore in the long-term interest of companies,
local communities, and wildlife for companies to
invest in the training and development of a skilled,
locally recruited workforce and to prioritize the
recruitment of local indigenous peoples.

While the sustainability of wildlife harvests in the
Kabo and Pokola concessions is currently under
investigation, data indicate that clear progress has
been made in control and management of hunting
pressures (Elkan and others, forthcoming).The status
of game populations, ability to spatially manipulate

hunting pressures, and potential for species-specific
regulations show significant potential for sustainable
hunting programs in several areas with small com-
munities (McCullough 1996; Robinson and
Bodmer 1999; Eaton 2002; Elkan and others, forth-
coming). Hunting and fishing alone cannot feed the
large population centers, given current growth rates.
Strict limits on hunting are therefore required in
these areas to force demand for effective accompa-
nying systems of alternative protein importation.

Research has shown that Kabo and Pokola are criti-
cal for wildlife ranging outside the NNNP, for pro-
tection of species that are not adequately represented
in the park, and for conservation of rare and endan-
gered species and forest clearing habitat (Elkan and
others, forthcoming). Law enforcement has extended
protection and management to a broad area of com-
munity hunting areas and strict no-hunting zones.
Gorilla and chimpanzee were found to occur in high
abundance in many areas (both logged and hunted)
and demonstrated curious and calm behavior in the
presence of humans. Further in-depth investigations
will better understand the longer-term direct and
indirect effects of logging on wildlife.As habitat is
lost to deforestation, timber concessions in the
Congo Basin will become increasingly important to
wildlife populations, as has been the case in other
regions of Africa and Asia.

Protection of the Goualogo triangle was a signifi-
cant step for biodiversity conservation and set a
precedent for set-asides as part of responsible forest
management in the region.The government of the
Republic of Congo has foregone timber exploita-
tion of the NNNP and has yet to reap any direct
benefits from park-based tourism.While several
incentive mechanisms were explored, direct dialogue
with the highest level of the government of the
Republic of Congo and evolving company interest
in certification contributed most directly to the
decision to protect the area.

Attempts to influence the placement of infrastruc-
ture (roads and camps) generated little support from
the government, which prioritized rapid develop-60
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ment.Although CIB considered various road sce-
narios, there was little incentive to select options
further away from the park. Many road development
projects receive international assistance and a strong
case is made for international subsidization to cover
the incremental costs of environmentally sound
public infrastructure placement. Planning of roads
and infrastructure to minimize long-term impacts
on protected areas in the Congo Basin should be a
priority focus of multilateral processes.

Replication

Effective wildlife conservation and management in
Congo Basin timber concessions requires investment
in a comprehensive approach, including wildlife pro-
tection, alternative activities, education and awareness,
and research/monitoring components. Undertaking
one activity in isolation cannot effectively address the
fundamental problems. Protection activities require
the greatest number of personnel salaries (40 percent
of staff), uniforms, diesel fuel, rations, vehicles, guard
posts, housing, hospital care, and a personnel manage-
ment structure.As these costs can make up more than
50 percent of the total budget, measures should be
taken to reduce personnel needs and increase effi-
ciency. Limiting access roads, avoiding ecologically
sensitive areas, and minimizing camps can limit the
medium- and long-term costs of wildlife protection
and should therefore be incorporated in forestry
planning and cost-benefit analyses.

If poorly developed, alternative activities programs
can simply encourage further in-migration and
increase hunting.The greatest pressures on wildlife
originate from industrial sites, where companies need
to incorporate alternative protein provision systems
along with basic social obligations (schools, health
care, water, and so forth). International funding can
be useful in leveraging company funding and is
essential for working with noncompany traditional
communities in close proximity to protected areas. In
addition to ensuring an adequate supply of domestic
protein to company sites, policy and management
should be carefully designed to restrict access to facil-
ities in order to discourage secondary in-migration.

While private timber companies should be able to
take on more wildlife program administrative and
personnel management duties in the medium term,
third party oversight helps foster transparency and is
likely to be most effective in initial program estab-
lishment.The potential for corruption, the com-
plexity of interventions required, and the need for
coordination on multiple scales all require extensive
technical knowledge and experience.Third party
involvement (such as international or national
NGOs, and so forth) will be critical to design, initi-
ate and co-manage effective programs in the short
term.This role can and should evolve toward a
more technical advisory, research, and monitoring
role as timber company managers and government
officers take on increased responsibility for wildlife
management oversight. Independent evaluations and
certification schemes can play an important role in
promoting objective evaluation of management
efforts, ensuring transparency and maintaining pres-
sure to improve. However, independent evaluations
are a minor tool and are likely to be of little use to
wildlife conservation if critical training and compe-
tent technical support are not available to companies
and governments.

Figures from Kabo and Pokola indicate that effective
wildlife management in the timber concessions of
northern Congo would cost an estimated US$9.75
million per year (3 million ha with low pressures x
US$1.25 per ha and 4 million ha with high pres-
sures x US$1.50 per ha). Running costs of a
400,000 ha National Park in the region are cur-
rently about US$500,000 per year (US$1.25 per
ha).Wildlife management costs in concessions are
likely to decrease as serious threats are reduced, sus-
tainable alternative protein systems are established,
and research shifts from baselines to monitoring.
Estimates show that this scenario could reduce
expenses to US$0.90 per ha, or $6.3 million per
year, for mainstreaming wildlife conservation in
concessions across northern Congo.

The status of wildlife populations, biodiversity
importance, human pressures and access, and prox-
imity to existing protected areas all need careful 61
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consideration in prioritizing and catalyzing efforts
in different concessions in the Congo Basin. A
basic standard of wildlife management should be
required in all concessions.Those concessions with
high biodiversity, with important wildlife popula-
tions and habitat, and which act as buffer zones in
contiguous landscapes for neighboring protected
areas require immediate conservation intervention
and support.

Implications for Landscape Conservation

Strategy Development

Wildlife management efforts in the concessions
around the NNNP provide an example of main-
streaming biodiversity conservation that has been
subject to both praise and criticism. Criticism has
included allegations of corruption of law enforce-
ment units, complaints about restrictions on hunt-
ing rights for local communities, and appeals for
the private sector to take on the full burden of the
financial costs.Yet many parties have recognized the
importance of this pioneering approach, and respect
the rigor of its field implementation and monitor-
ing.They have also recognized the concrete
progress in bringing a catastrophic commercial
bushmeat trade under control, stimulating private

sector involvement, and hence developing a model
for replication.

New conservation approaches involving private
industry require a high level of rigor and should be
critically examined, tested, and evaluated. Detailed
socioeconomic and ecological indicators and per-
formance monitoring were used to assess progress
and document engagements and improvements by
the company (Elkan and others, forthcoming).
Extensive internal control and personnel manage-
ment systems were developed to reduce corruption
in protection teams.Although law enforcement
reduces potential commercial hunting revenue,
wildlife management has reinforced traditional
resource tenure systems. Employment opportunities
with the timber company and conservation NGO
have been created for local forest peoples.While
much remains to be accomplished in the conces-
sions, the level of progress achieved thus far has sub-
stantially improved the conservation situation for all
species of wildlife over a large area.

One of the strengths of this approach is that many
of the costs of wildlife conservation and manage-
ment can eventually be passed on to the timber
industry and the final consumer.While a strong

62

M A I N T A I N I N G  B I O D I V E R S I T Y  I N  P R O D U C T I O N  L A N D S C A P E S

Table 6.2:
Summary of Key Factors and Challenges Affecting Wildlife Conservation and Management
in the Kabo and Pokola Concessions, 1999-2001

Factors Contributing to Progress Challenges to Progress

■ High-level government of the Republic of Congo support ■ Communication initially difficult and some resistance

■ Personal contacts and development of trust from mid-level company staff

■ Company orientation and interest in certification and ■ Protection of high priority areas of the concession and

improved image major road and camp placement

■ Practical, ground-based comprehensive approach ■ Nutrition of employee population in Pokola

■ Shared responsibility to address complicated problems ■ Clarification of responsibilities regarding alternative

■ Willingness to hold a dialogue on difficult issues and protein source development

appreciate differing points of view ■ Demographic growth through immigration

■ Long-term experience in the region

■ Large management area with one company

■ Low human-population density in Kabo forestry 

management unit

■ Written terms of obligations for involved parties



move is needed in this direction, it will take time
for companies to become willing to pay, for govern-
ments to adjust and implement policy, and for certi-
fication and other incentives to be operationalized.
In the meantime, parks and reserves surrounded by
industry are experiencing conservation crises and
threats demanding immediate intervention on a
landscape scale.

The urgency with which pressures are building up
requires a stepwise approach with partial interna-
tional support, in combination with funding and
engagements from the private sector and Congo
Basin governments.Technical expertise, training, and
funding to assist governments to develop and imple-
ment wildlife management strategies, along with
timber company support, are necessary to initiate
effective programs. Interventions and targets for
international support should be prioritized for those
concessions with the most important buffer zone
roles, wildlife populations, and habitat areas. If the
commercial wildlife trade and systematic defauna-
tion processes are to be stemmed and managed, this
will come at high social costs, as the revenue gener-
ated is significant. Governments need to backstop
field-based interventions with fully enforced
national bans on commercial bushmeat traffic,
clearly modified and publicly supported policies, and
real prosecution of violators. Civil law enforcement,
military and customs authorities, as well as transport
agencies and private companies will play a critical
role in the success of these efforts.

From a business perspective there is currently little
incentive for the private sector to undertake wildlife
conservation and management and improve forest
management, for lack of an “even playing field” of
enforced policy requirements. Forest certification
provides the potential for private companies to gain

market advantages as a direct result of improved
environmental management. In March 2004, CIB
announced its commitment to pursue Forest
Stewardship Council certification of its concessions.
However, certification criteria do not yet adequately
address wildlife issues particular to the forests of the
Congo Basin (Bennett 2002).

To shift from research to adaptive management,
mandates must be developed to work directly with
commercial and individual natural resource users in
the landscapes surrounding and linking protected
areas.Approaches such as field-based, private sector-
NGO-government collaboration need to be care-
fully considered, designed, evaluated, and fully
implemented where appropriate. Policy frameworks
are lacking to support interventions in the field and
create the incentive/disincentive climate necessary
to encourage private sector engagement in sound
wildlife and forest management. Finally, certification
schemes must be clarified and consumers educated
to take into account wildlife conservation concerns
specific to the forests of the Congo Basin.
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port for the work described in this paper. Jean-Marie
Mevellec and Jacques Glannaz of CIB and Heinrich Stoll
and Robert Hunink of TT Tropical Timber International,
are thanked for their continued collaboration and efforts to
integrate wildlife conservation in production forest manage-
ment.The ITTO; the governments of France, Japan,
Switzerland, and the United States; and the USAID;
CARPE; USFW; USFS;Art Ortenberg and Liz
Claiborne Foundation; and Columbus Zoo funded aspects
of this conservation work. John Robinson, Mike Fay, Bill
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Part 3.

Challenges and
Opportunities in
Mainstreaming
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If the turn of the century has left us with a single
conclusion, it is that humans are now the major
actors on planet Earth. Measures of our hegemonic
ecological role are now well known, and can be
seen in usurpation of the majority of surface water,
primary productivity, and large oceanic fish
(Sanderson and others 2002). Even jet contrails, the
sign of distant human passage, have been shown to
affect climate (Boucher 1999).

The past 40 years have produced a growing under-
standing of the impacts that humans are having on
the Earth and its other inhabitants. In response, in
what some have called the largest planned land-use
decision ever made by humans, an increased and
now significant portion of the Earth’s surface has
been assigned to one of a number of categories 
of protection.

Unfortunately, it has become clear in the last decade
that these protected areas, even if well managed and
adequately supported, will not be able to survive the
vagaries of human action on their own in order to
succeed at their assigned task of conserving all bio-
logical diversity (Brandon, Redford, and Sanderson
1998; McNeely 1997).This unsettling conviction
has been built on a number of observations:

■ Many of the protected areas are too small either
to conserve sufficiently large populations of
wide-ranging animals or to maintain the 
ecological processes on which their fauna and
flora depend.

■ Most protected areas were not established in the
right places for preserving the Earth’s biodiver-
sity. One major underlying factor responsible for
this mismatch is the dedication of areas with
richer, arable soils to human agriculture, with
their resultant conversion, making them largely
unavailable for biodiversity protection.

■ Many of the forces responsible for biodiversity
loss and attenuation are not stopped by the
boundaries of protected areas (such as invasive
species and fire caused by humans).

■ Climate change may produce impacts on biodi-
versity that decrease the effectiveness of protected
areas in carrying out their protective role.

■ Finally, there has been a growing, vocal critique
of protected areas, with some advocating the dis-
solution of the entire protected area estate.

To those with a conviction that humans cannot live
productive, fulfilling lives without biodiversity, the
lesson is clear: Protected areas, by themselves, will
never be able to maintain biodiversity. Conservation
of biological diversity will only succeed if this con-
servation takes place in virtually all parts of the
Earth’s surface.

The Imperative of Mainstreaming

Overall, 83 percent of the land’s surface, and 98 per-
cent of the area where it is possible to grow rice,
wheat, or maize, is directly influenced by humans
(Sanderson and others 2002). In another analysis,

7. Achieving Sustainable Landscapes:
A Calculus for Trade-Offs between
Conservation and Human Use 

Kent H. Redford1



Freese (1998) pointed out that 56 percent of the
terrestrial realm and over 95 percent of the marine
realm are neither fully protected nor converted into
built environments, but can be classified as multiple-
use natural or seminatural ecosystems. By anyone’s
calculations, vast areas of the Earth’s surface are
affected by humans. If biodiversity conservation is to
succeed, and if protected areas are to play their part,
then conservation activities, too long considered to
take place only in parks, must extend into the
human-dominated landscape.

The extension of conservation activities into such
landscapes can be termed “mainstreaming.”
According to the Cape Town workshop on
Mainstreaming Biodiversity in Production Land-
scapes and Sectors, the objective of mainstreaming
biodiversity is:“to internalize the goals of biodiver-
sity conservation and the sustainable use of 
biological resources into economic sectors and
development models, policies and programmes, and
therefore into all human behaviour.” Discussions of
mainstreaming emphasize those economic sectors
directly related to natural resource use and manage-
ment—agriculture, forestry, fisheries, invasives con-
trol, wildlife utilization, mining, and tourism.This list
must be extended to include protected areas so con-
servation can be moved from its stronghold in pro-
tected areas and extended to encompass the entire
surface of the globe.

Before mainstreaming can succeed, a critical step
must be taken to acknowledge explicitly the costs of
human activity to biodiversity.Too much fuzzy
thinking and a lack of precision have allowed the
current permissive “win-win solution” climate,
which enables many to believe that development
can take place without any significant cost to the
natural world. Costs must be acknowledged before
intelligent, a priori discussions can begin as to how
to apportion these costs and how to ensure that
conservation has a chance to succeed.

This paper lays out a proposal for developing sustain-
able landscapes (in the sense of Robinson 1994),
based on an “unpacked” definition of biodiversity

and an explicit method of calculating the precise
impact of different land uses on biodiversity.This
planning “calculus” can be used to inform the trade-
offs that are made between potential conservation
benefits, as well as the inevitable trade-offs between
the often conflicting imperatives of conservation and
development.The calculus thus informs the develop-
ment of a sustainable landscape consisting of a
mosaic of different land uses, urban zones, and fully
protected areas. Such a mosaic would be designed in
order to maximize conservation of all the existing
components and attributes of biodiversity, while
allowing people to practice sustainable livelihoods.

A Comprehensive Definition

Before a coherent and strategic discussion can be
held on mainstreaming biodiversity, it is essential to
work with a comprehensive definition of biodiver-
sity.The definition in box 7.1 is drawn from
Redford and Richter (1999), based upon references
listed therein.

Biological diversity can be measured in terms of dif-
ferent components (genetic, population/species, and
community/ecosystem), each of which has compo- 69

Box 7.1 
A Definition of Biodiversity

Biodiversity refers to the natural variety and variability

among living organisms, the ecological complexes in

which they naturally occur, and the ways in which they

interact with each other and with the physical environ-

ment. Climate, geology, and physiography all exert con-

siderable influence on broad spatial patterns of biotic

variety; local ecosystems and their biological components

are further modified by environmental variation (such as

local climatic and stream-flow fluctuations) and interac-

tions among native biota. This natural variety and vari-

ability is distinguished from biotic patterns or conditions

formed under the influence of human-mediated species

introductions and substantially human-altered environ-

mental processes and selection regimes.

Source: Adapted from Redford and Richter (1999).
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sitional, structural, and functional attributes.
Composition refers to the identity and variety of
elements in each of the biodiversity components.
Structure refers to the physical organization or pat-
tern of the elements. Function refers to ecological
and evolutionary processes acting among the ele-
ments.Table 7.1 is a modification of the matrix pre-
sented in Noss (1990), presenting some of the
measurable attributes of compositional, structural,

and functional diversity for the three components of
biodiversity, with a focus on those measures that
would be most useful in determining potential
effects of human use on biodiversity.

The three components of biodiversity are defined
below, together with an indication of how the
attributes (composition, structure, function) might
be measured:

Table 7.1 
Attributes of Each Biodiversity Component, Emphasizing Those Measures Useful 
in Determining Potential Effects of Human Use 

Biodiversity

Component Composition Structure Function

Genetic Allelic diversity; presence of Effective population Inbreeding depression;

particular rare alleles, size, heterozygosity, outbreeding rate; rate of

deleterious recessives, or chromosomal or genetic drift; gene flow;

karyotypic variants phenotypic polymorph- mutation rate; and 

ism, generation overlap, selection intensity 

and heredity

Population/species Abundance, biomass, or Dispersion ( micro- Demographic processes (such

density; frequency, importance, dispersion); range; as fertility, recruitment

or cover value metapopulation spatial rate, survivorship, dispersal,

configuration; and mortality); metapopulation

population structure exchange rates; and

individual growth rates

Community/ Presence, richness, frequency, Patch size-frequency Extent/spread, frequency/

ecosystem and relative abundance of  distributions; patch spatial return interval, predictability,

patch types, guilds, and species; configuration and timing, intensity and 

proportions of endemic, exotic, connectivity; trophic duration of disturbance

threatened and endangered structure; vegetation processes; patch turnover

species; proportions of physiognomy; seral stage rates; energy flow rates

generalists and specialists; and diversity and areal extent; and patterns; nutrient

life form proportions ( C4:C3) stream channel form; and delivery and cycling rates;

abundance and distribution biomass productivity;

of structural elements herbivory; parasitism and

predation rates; pollination 

success; geomorphic 

processes; and water 

chemistry and temperature 

variation

Source: Redford and Richter (1999), after Noss (1990).



■ Diversity of the genetic component refers to the vari-
ability within a species, as measured by the varia-
tion in genes within a particular species,
subspecies, or population. Composition of this
component might be measured through allelic
diversity, structure through heterozygosity, and
function through gene flow.

■ Diversity of the population/species component refers to
the variety of living species and their component
populations at the local, regional, or global scale.
Composition of this component might be meas-
ured through species abundance, structure through
population age structure, and function through
demographic processes such as survivorship.

■ Diversity of the community/ecosystem component
refers to a group of diverse organisms, guilds,
and patch types occurring in the same envi-
ronment or area, and strongly interacting
through trophic and spatial biotic and abiotic
relationships. Composition of this component
might be measured through relative abundance

of species and guilds within a community;
structure through spatial geometry and
arrangement of patch types; and function
through disturbance regimes (such as fire and
flood) and flows of water, nutrients, chemicals,
and organic matter.

Calculating the Costs of Use

With a definition of biodiversity in terms of com-
ponents and attributes, it is then possible to look in
greater detail at the impacts of different human uses
on biodiversity.At a first approximation, the world
can be divided into four general categories (adapted
from Hunter 1996): natural, managed, cultivated,
and built; and the general condition of the attrib-
utes and components of biodiversity can be assessed
in each one of these (table 7.2, redrawn from
Redford and Richter (1999)).As is clear, on aver-
age, in built environments there is virtually no con-

71

7 . A C H I E V I N G  S U S T A I N A B L E  L A N D S C A P E S

Table 7.2  
Effects of Human Alteration, from Heavily “Built” to Unaltered “Natural,” on the Components
and Attributes of Biodiversity

Biodiversity Human alteration

component attribute Built Cultivated Managed Natural

Genetic

function 0 0 X XX

structure 0 0 X XX

composition 0 0 X XX

Population/species

function 0 0 X XX

structure 0 0 X XX

composition 0 0 X XX

Community/ecosystem

function 0 X XX XX

structure 0 X XX XX

composition 0 0 X XX

Note: XX, completely conserved; X, partially conserved; 0, not conserved.

Source: Hunter (1996); redrawn from Redford and Richter (1999).
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servation of the components and attributes of bio-
diversity, whereas in natural environments, both are
fully conserved.

What is important for this analysis is that the inter-
mediate categories show differential effects.The
“cultivated” environments partially conserve only
the function and structure attributes of the ecosys-
tem component, whereas the “managed” environ-
ments fully conserve these, while only partially
conserving all other attributes and components.
Admittedly, this is a caricature of human impact on
biodiversity, but it begins to suggest ways of building
pieces to assemble in sustainable landscapes. It seems
that the ecosystem component may be more robust
in relation to human use than other components,
and that function and structure attributes may be
more robust than composition.

At a finer scale, it is possible to examine the ways in
which specific human uses can affect biodiversity

components and attributes.Table 7.3 (redrawn from
Redford and Richter (1999)) demonstrates this sort
of analysis on a set of human uses, ranging from
those with greater impact on the left-hand side
(irrigation supply reservoirs) to those with little
impact on the right-hand side (wilderness river
running).As this analysis demonstrates, the impact
of human use on biodiversity is not a one-dimen-
sional variable, with some uses being benign and
others being “bad” for biodiversity, but rather a
complicated mix of greater and lesser impact on
different components and attributes of biodiversity.
This scale of analysis shows similar trends to those
at the broader scale. Once again, there are types of
use that conserve few, if any, components and
attributes, while other, nonconsumptive, uses exert
few, if any, costs on biodiversity.The many interme-
diate uses between these two extremes show that
attributes and components vary in their sensitivity
to human use, but the ecosystem component seems
most robust.

Table 7.3  
Effects of Resource-Use Systems on the Components and Attributes of Biodiversity

Types of use

Grazing in Harvesting 

Biodiversity Irrigation Intensive historically nontimber 

component supply Hydropower fishing on ungrazed Water forest Wilderness 

and  attribute reservoirs dams coral reefs forests diversion products river-running

Genetic

function 0 0 0 X X X XX

structure 0 0 0 X X X XX

composition 0 0 0 X X X XX

Population/species

function 0 0 0 X X X XX

structure 0 0 0 X X X XX

composition 0 0 0 X X X XX

Community/ecosystem

function 0 X X X XX XX XX

structure 0 X X X XX XX XX

composition 0 X X X X XX XX

Note: XX, completely conserved; X, partially conserved; 0, not conserved.

Source: Adapted from Redford and Richter (1999) 



Finally, this way of looking at the impact of use on
biodiversity components and attributes can be
extended to a comparison of different ways of
implementing the same type of use.There are clearly
several ways of implementing the same type of
human use. Figure 7.1 (from Putz and others 2000)
demonstrates an analysis of the impact of different
forest uses on the components of biodiversity (this
analysis adds “community” and “landscape” compo-
nents and scores using “mostly conserved,”“affected,”
and “mostly lost”).There are marked differences in
the impacts of these different general “forest uses,”
ranging from nontimber forest product harvesting,
which has the least impact on biodiversity compo-
nents and attributes, to logging followed by enrich-
ment planting, which has the greatest impact. Once
again, it seems that the ecosystem component is the
most resilient in the face of human use, and the
genetic component is the least resilient.These con-
clusions seem broadly in agreement with other stud-
ies (Freese 1998, for example).Any conversation
about how a given land use type may contribute to
an overall sustainable landscape must specify what
specific version of that land use is being considered.

A Calculus to Inform Biodiversity

Trade-Offs

With an understanding of the ways in which differ-
ent human uses affect the components and attrib-
utes of biodiversity it is possible to begin to develop
the concept of a sustainable landscape (in the sense
of Robinson (1994)). Such a sustainable landscape
would consist of a mosaic of different land uses,
urban zones, and fully protected areas designed in
such a way as to conserve all the existing compo-
nents and attributes of biodiversity, while allowing
people to practice sustainable livelihoods.

The key factor in this concept of sustainable land-
scapes is that it allows a planning calculus that
includes all of the land uses, rather than just single
types of human use.This calculus, or method of cal-
culation, is based on the evaluation of individual
land uses outlined earlier and a determination of

which attributes and components of biodiversity can
be maintained under that land use.Table 7.4 pres-
ents a simplification of this process that, in its full
elucidation, would require multiple dimensions to
allow for proper scoring of each land use in a three-
by-three matrix. But this table allows appreciation of 73
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Figure 7.1:
Expected Effects of a Range of Forest Uses on
the Components of Biodiversity 

NTFP: Non timber forest products

RIL: Reduced-impact logging

Reserves: Protected areas within logged units

Refinement: Silvicultural treatments such as liberation of

future crop trees from competition, which can substan-

tially change the physiognomy, composition, and trophic

structure of forest stands which are applied to increase

volume increments and relative densities of commerical

timed species

Enrichment planting: Increasing the stocking of commer-

cial species by planting seedlings (or seeds) in logging

gaps or along cleared lines

CL: Conventional logging

Source: Putz and others (2000).
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the way that multiple land uses within a single land-
scape can be evaluated simultaneously.

Virtually every type of use has an unavoidable
impact on some attribute or component of biodi-
versity, no matter how well configured it may be.
This is the inevitable result of redirecting goods and
flows from ecosystems to humans, and must be
accepted and incorporated as a cost of use.
However, most types of use also have the intrinsic
potential to maintain—even though only partially—
some component or attribute of biodiversity. Some
even have the potential to restore various compo-
nents or attributes of biodiversity.Therefore, an
important part of developing a sustainable landscape
is recognizing what can potentially be conserved
under a given use regime, and putting into practice
the particular form of that use that most effectively
conserves the target attribute/component.
Calculating the potential costs to and/or conserva-
tion of specific attributes and components is thus a
useful tool in informing decisions in land-use
planning and management.

The concept of sustainable landscapes is a multiscalar
one, with the upper end being the entire globe.
Recent efforts to promote broader scale conserva-

tion, such as the African Heartlands, Conservation
Corridors, and Living Landscapes, are based on simi-
lar types of thinking (Redford and others 2003). In
fact, this thinking can also be seen in the bioreserve
(or biosphere reserve) concept, with its core and
buffer zones, and the more general concept of
zoning.What is being offered here is a way of both
operationalizing these concepts, explicitly consider-
ing all of the components and attributes, and devel-
oping a standard currency that can be used to make
trade-offs in a spatially explicit, comprehensive calcu-
lus. For the purposes of this proposal, the spatial scale
of a sustainable landscape must be constrained by the
feasibility of management.

It is important to point out that the existing sys-
tem developed by IUCN (The World
Conservation Union) for classifying the world’s
protected areas includes categories ranging from
limited to no usage (Category 1) to those managed
to ensure long-term protection and maintenance
of biological diversity, while also providing a sus-
tainable flow of natural products and services to
meet community needs (Category 4).This range
spans Hunter’s “natural” and “managed” categories,
and provides an internationally recognized frame-
work to classify the ways in which protected areas

Table 7.4:
Examples of Ways in Which Different Land Use Types Could Contribute to Achieving
Comprehensive Conservation of Biodiversity Configured in a Sustainable Landscape* 

Composition Structure Function

Genetic Fully protected areas Grazing on natural Traditional fishing on 

grasslands coral reefs

Population/species Mixed farming such as Water diversion Trophy hunting

found in European 

cultural landscapes

Community/ecosystem Ecotourism Selective logging Traditional agroforestry

* Placement assumes well-executed versions of the specified land use types.
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can contribute to sustainable landscapes, and allows
escape from the sterile arguments on protected
areas currently taking place.

Trade-Offs and Sustainable

Landscapes

Trade-offs between conservation and human use are
an integral part of all conservation and development
activities. Despite this obvious fact, both conserva-
tion and development communities have preferred
to draw the curtain on this inevitable part of their
work. Ignoring the need for trade-offs does not
make it go away, and in fact makes the decision-
making process more difficult. In front of the cur-
tain it is possible to make generous promises of
win-win solutions, equal consideration for all stake-
holders, and cost-free solutions.When such fanciful
solutions prove impossible to deliver, blame is
heaped on everyone for failed project execution,
whereas what actually failed was project conception.
In the context of accounting, such reasoning would
be grounds for a charge of deliberate fraud by
“cooking the books.”

It is therefore essential to discuss the different types
of trade-offs associated with the concept of sustain-
able landscapes.Trade-offs are implicit both in
determining which components/attributes are con-
served in one land use and not another, and in
determining which manifestation of a given land
use most effectively conserves the relevant compo-
nent/attribute. Both of these calculations involve
trade-offs between components and between attrib-
utes within components.

There are also trade-offs between sustainable land-
scapes. For reasons due to biophysical factors,
human history, and the management constraints of
individual landscapes, not all of the biodiversity in a
given region can be conserved within a single sus-
tainable landscape.A process will therefore be nec-
essary to create a comprehensive mosaic of
sustainable landscapes that collectively achieve con-
servation objectives.

The types of trade-off outlined earlier feed into
broader trade-offs between conservation and human
use. Both types are mute on the subject of power.
This issue is outside the scope of the current paper,
but it is important to point out that there are trade-
offs inherent in deciding who gets to make the
decisions concerning biodiversity trade-offs.The
interests of biodiversity itself are often underrepre-
sented in discussions. Poor people, and those
engaged in resource extraction that falls outside the
modern notion of production, are also often left
without an adequate voice.This is particularly true
for extensive (but less significant) resource extrac-
tion activities such as nontimber forest product
extraction or extensive grazing. Political and eco-
nomic elites are often favored at the expense of
these groups.

Finally, there is a growing realization of the impor-
tance of trade-offs between more developed and
less developed countries.The existing set of
resource flows from developed countries to help
support biodiversity conservation creates a chal-
lenge for the “closed” model of sustainable land-
scapes discussed earlier. If resources from very
distant sites are changing the dynamics in a given
landscape, then these need to be taken into explicit

Table 7.5:
Relative Reliance of the Poor on the Direct
Use of Different Components of Biodiversity

Poverty in Different Settings

Rural Low-density 

Biodiversity Urban intensive forest

component dwellers farmers dwellers

Genetic 0 0 *

Population/ 0 * **

species

Community/ * * **

ecosystem

Note: 0 , little reliance; * , some reliance; **, great reliance.
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consideration.These remote resources are them-
selves also often favoring certain components of
biodiversity and certain ecosystems—witness the
ways in which funding is increased by the existence
of appealing vertebrate species and the favoring of
tropical forests and coral reefs over grasslands and
inshore marine grass beds.

Poverty Alleviation and

Conservation

It is worth pointing out that poverty alleviation has
become a siren’s call in discussions of combining
conservation and development. In the past few
years a renewed interest in alleviating poverty has
drawn attention and money away from pressing
conservation challenges. Part of this move has been
an often implicit assumption that improving the lot
of the world’s poor would in and of itself bring
about conservation benefits (Sanderson and
Redford 2003).This unproven assumption has
complicated the important effort to incorporate
concerns for the world’s poor properly into con-
sideration of mainstreaming biodiversity.Table 7.5
is a first attempt to show how the approach out-
lined in this paper might be used to begin such a
complicated task.

Conclusions

In addition to conserving biodiversity, in the past
couple of decades protected areas began to be
assigned a multitude of other tasks, including liveli-
hood generation for local peoples, generation of
support for regional and national economies,
democratization, and, most recently, poverty allevia-
tion. Protected areas should never be expected to
carry the weight of humanity’s efforts to achieve
sustainable development.They play a vital role in
protecting those components/attributes most sus-
ceptible to human use that are hard to conserve in a
landscape of use. But in many cases they are not
configured to be able to achieve even this.

The attention of the conservation community must
be broadened to include the vital tasks of biodiversity
conservation on the majority of the Earth’s surface
that is affected by human use.The concept of main-
streaming has the potential to play a key role in the
repositioning of conservation efforts. Mainstreaming
must be used in a way that addresses the trade-offs
between use and conservation across all components
and attributes of biodiversity and across all categories
of human use.These trade-off calculations can then be
reassembled to help create sustainable landscapes that
may offer a chance to improve the lot of people and
the lot of the biodiversity that share a single Earth.

Endnote

1 WCS Institute,Wildlife Conservation Society, New York, USA
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8. Mainstreaming Biodiversity through
South Africa’s Bioregional Conservation
Programs: Top-Down and Bottom-Up

Trevor Sandwith,1 Kristal Maze,2 Mandy Barnett,3 Sarah Frazee,4 and Mandy Cadman5

South Africa ranks as one of the most biologically
diverse countries in the world, with plant diversity
estimated at nine percent of the world’s total.The
Cape Floristic Region, for example, contained
entirely within South Africa’s borders, is the smallest
and richest of the world’s six floral kingdoms.These
biological resources play a vital role in meeting basic
human needs through their direct and indirect use
and the delivery of ecosystem services. Despite their
value, these resources have been compromised and
remain under threat.This is the result of continuing
processes of conversion and degradation of natural
habitat, by agriculture and rangelands; inappropriate
fire management; rapid and insensitive urban infra-
structural development; over-exploitation of terres-
trial, freshwater, and marine resources; infestation by
invasive alien species; and the pervasive effects of
pollution and climate change.

While understanding that there are several root
causes of these problems, there is also an acknowl-
edgment by governmental and nongovernmental
role-players in South Africa that fragmented institu-
tional mandates and organizational incapacity inhibit
an appropriate response.The country has recognized
the urgent need to address these problems, and has
therefore enabled large-scale bioregional conserva-
tion programs to coordinate the efforts of govern-
mental and nongovernmental organizations (NGOs)
at both regional (for example, biome and/or biore-
gion) and local (site) levels.The explicit goal of
these programs is to conserve a representative sam-
ple of the biodiversity pattern and processes of the

bioregion, through a suite of enabling as well as site-
based conservation measures, supported through a
process of mainstreaming conservation into the pro-
duction sectors—particularly agriculture, water,
forestry, fisheries, mining, and tourism.The underly-
ing challenge is to manage these resources strategi-
cally in support of the country’s reconstruction,
growth, and sustainable development goals, and in
accordance with national commitments to the
United Nations’ Millennium Development Goals,
and the Convention on Biological Diversity’s
(CBD) Programme of Work on Protected Areas.

The approach is not new, as the concept of defining
political and/or jurisdictional boundaries based on
biophysical elements has been explored and debated
over centuries (Fall 2003). Miller ((1999), cited in
Fall (2003)) reviewed the origins of the “bioregion”
concept, identifying famous references in the work
of geographers Friedrich Ratzel in 1897 and Paul
Vidal de la Blanche in 1903. Miller concluded that
bioregions could be defined not only by the biolog-
ical resources in a particular area, but also by the
cultural, societal, institutional, and political elements
represented there. More recently, the application of
the ecosystem approach, guided by the CBD (see
www.biodiv.org), has resulted in the extensive
development of bioregional as well as ecoregional
conservation programs in many parts of the world.
The ecosystem approach is a strategy for the inte-
grated management of land, water, and living
resources that promotes conservation and sustainable
use in an equitable way. It is based on the applica-



tion of appropriate scientific methodologies, focused
on levels of biological organization that encompass
the essential processes, functions, and interactions
among organisms and their environments. It recog-
nizes that humans, with their cultural diversity, are
an integral component of ecosystems.

Examples of these bioregional/ecoregional programs
are the biodiversity hotspots recognized by
Conservation International, the Global 200
Ecoregions identified by the World Wildlife Fund
(WWF), the African Heartlands proposed by the
African Wildlife Foundation, and the extensive
development of transboundary protected areas
worldwide (Olson and Dinerstein 1998; Sandwith
and others 2001).The growth in such programs is
partly due to the recognition that ecosystems are
not bound by anthropogenic definitions, jurisdic-
tions, and management regimes, but also to the fact
that factors affecting ecosystems can operate at an
extremely large scale (such as the effects of climate
change and habitat transformation). It emphasizes
more than ever before that to achieve effective con-
servation requires the spatial integration and linkage
of different elements of the landscape—such as
mountains, lowlands, wetlands, rivers, and oceans—
but also the integration and linkage of biodiversity
with institutional frameworks, economic opportuni-
ties and impacts, communities, and other social
structures and political imperatives.

The Emergence of Bioregional

Conservation Programs in 

South Africa

Over the past decade, several large-scale conserva-
tion and development programs have been proposed
and formulated in South Africa, based on an initial
understanding of South Africa’s biodiversity priori-
ties.These programs include the Greater St. Lucia
Wetland Park and Maloti-Drakensberg Transfrontier
Conservation and Development programs in
KwaZulu-Natal (Sandwith 2003), the GRASS
Initiative straddling the boundaries between

Mpumalanga, Free State and KwaZulu-Natal
(Jarman 1999), and several other transboundary con-
servation programs (Peace Parks Foundation 2000),
most notably the Great Limpopo Transfrontier Park.

Since 2000, however, three smaller-scale bioregional
conservation programs, informed by the analysis and
evaluation of biodiversity, social, economic, and
institutional considerations, have undergone exten-
sive development and implementation in three pri-
ority bioregions.These are the Cape Floristic
Region Cape Action for People and the
Environment (C.A.P.E.), the Succulent Karoo
Ecosystem Programme (SKEP), and the Subtropical
Thicket Ecosystem Programme (STEP) (see
http://cpu.uwc.ac.za/).Through these analyses, and
particularly through an appreciation of how the root
causes of biodiversity loss could be addressed by
existing and proposed program interventions, the
designers and implementers of these programs iden-
tified situations where the linkage of biodiversity
priorities to key development processes had resulted
in win-win situations.

At a workshop convened at Giant’s Castle in early
2001 (Pierce and others 2002), case studies from
these programs were examined to assess not only
whether they constituted effective examples of
mainstreaming biodiversity into development
processes, but also whether the process of main-
streaming itself could be characterized, and therefore
replicated. One of the conclusions was that main-
streaming could be deemed to have occurred when:

■ Biodiversity considerations were incorporated
into policies governing sectoral activities.

■ There were simultaneous gains in biodiversity and
an economic sector (the “win-win” scenario).

■ Sectoral activity was recognized as being based on,
or dependent on, the sustainable use of biodiversity.

■ Where situations resulted in which sectoral activ-
ities produced overall gains for biodiversity
exceeding biodiversity losses (Sandwith 2002).

The implementation progress of the C.A.P.E., SKEP,
and STEP bioregional programs provides further 79
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evidence of these processes of mainstreaming.The
following sections attempt to characterize these
processes by considering examples of emergent
properties from the early implementation of these
bioregional conservation strategies at three scales,
namely national, bioregional/provincial, and
local/project scales, and considering whether these
processes constitute mainstreaming as described ear-
lier.Also examined are the extent to which these
processes are dependent upon top-down, bottom-
up, and cross-sectoral approaches.This is followed by
discussion of how these processes are drawn
together in a bioregional conservation program—to
enable replicability both within and beyond the
program, to promote sustainability beyond the pro-
gram interventions, and to capture and disseminate
lessons learned.

The National-Scale Enabling

Environment

National Policy and Legislation

In 2004, South Africa enacted legislation to provide
for the management, conservation, and sustainable
use of biodiversity, in the form of the National
Environmental Management: Biodiversity Act (Act
No. 10 of 2004) (Republic of South Africa 2004).
The legislation promotes an ecosystem and pro-
grammatic approach to the management of biodi-
versity, which takes into account the need for key
social transformation and developmental goals to be
met. It specifically provides for the preparation and
adoption of a national biodiversity framework that
will ensure an integrated, coordinated, and uniform
approach to biodiversity management by organs of
state in all spheres of government, NGOs, the pri-
vate sector, local communities, other stakeholders,
and the public. It also provides for the identification
of bioregions, and the preparation of bioregional
plans and biodiversity management plans.The
promulgation of this legislation is a significant mile-
stone in South Africa’s legislative reform process, in
that it marks the first time that biodiversity has been
explicitly recognized, and that measures to secure an

ecosystem approach to biodiversity management
have been introduced in South African law.

Although there were many factors influencing the
preparation of this legislation, the need for compre-
hensive laws was highlighted in the legal and institu-
tional analysis conducted in the preparation of the
C.A.P.E. Strategy (CSIR 1999).The C.A.P.E.
Strategy noted that biodiversity conservation was
promoted in a number of policies and laws, but
argued that for these to be effective, national legisla-
tion was required in order to draw together and
focus biodiversity conservation policies from differ-
ent sectors (Younge 2000).The then National
Minister of Environmental Affairs and Tourism,Valli
Moosa, in introducing the C.A.P.E. Strategy in
September 2000, noted that the government’s prior-
ity was implementation, to be guided by a National
Biodiversity Strategy and Action Plan (NBSAP), and
that because of its global significance and vulnerabil-
ity to threat, the Cape Floristic Region would be a
high priority in this plan. He noted further that the
C.A.P.E. Strategy provided an important example of
how the government would go about implementing
its priorities.The Biodiversity Act (Republic of
South Africa 2004) and the Protected Areas Act (Act
No. 57 of 2003) (Republic of South Africa 2003)
prepared by this minister, are evidence of this com-
mitment to the implementation of the strategy, and
of enabling other similar processes countrywide.

Subsequently, the government has also completed a
National Spatial Biodiversity Assessment (Driver and
others 2005) and is rapidly concluding the prepara-
tion of the NBSAP. The National Spatial
Biodiversity Assessment has, without doubt, bene-
fited from the world-class conservation planning
that was developed through C.A.P.E., STEP, and
SKEP (Cowling and others 2003a; Cowling and
others 2003b; Driver and others 2003).The resultant
priorities for South Africa reflect all of the key
bioregions described above. Perhaps more impor-
tant, the need for systematic conservation planning
and the identification of explicit and measurable tar-
gets was asserted by these planning exercises; and
these have subsequently become requirements in
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law, as expressed in provisions regarding bioregional
plans in the Biodiversity Act. Since the act binds all
organs of state in the national, provincial, and local
spheres of government, it can certainly be regarded
as a prerequisite for mainstreaming of biodiversity in
all sectors.

Bioregional Program Responsibilities

In the absence of national laws governing the
implementation of bioregional conservation pro-
grams, more informal mechanisms were introduced
by the three pilot programs to ensure vertical (from
national and enabling levels through to local level)
and horizontal (cross-sectoral) integration of
Implementing Agency activities. Linked to the
C.A.P.E. Strategy, for example, the national and
provincial lead ministries entered into a memoran-
dum of understanding to cooperate in implement-
ing the provisions of the strategy and ensuring
alignment of the key Implementing Agencies.This
led to the placement of the C.A.P.E. Coordination
Unit in the National Botanical Institute (NBI) as
program management agency for C.A.P.E.

The promulgation of the Biodiversity Act has
resulted in the expansion of the NBI to become the
South African National Biodiversity Institute
(SANBI), and provides for the national minister to
mandate SANBI to advise him, among other things,
on matters pertaining to the identification of biore-
gions and the contents of any bioregional plans.
Since this time, SANBI has become involved in the
Grasslands Initiative and the coordination of STEP,
and is preparing to host the coordination of SKEP.
In this way, biodiversity programs that had their
foundations in NGO-moderated planning exercises
have become a core element of environmental gov-
ernance in South Africa, and a new statutory agency
has been mandated to nurture and expand the pro-
grams, ensuring horizontal and vertical integration
between the Implementing Agencies. It remains for
the regulatory provisions in the legislation to be
prepared, and this could elicit a strong reaction
across sectoral interests as the power of this new
legislation becomes apparent.

Coordination and 

Implementation Mechanisms

The Bioregional/Provincial-Scale

Coordination and Implementation

Mechanism

The three pilot bioregional programs, C.A.P.E.,
SKEP, and STEP, provide the basis for conserving
globally significant biodiversity, while ensuring that
people benefit from the sustainable use of natural
resources.The high-level goals of the three programs
are fundamentally similar (box 8.1), and their geo-
graphical domains overlap.They focus targeted con-
servation intervention in priority areas identified
through systematic conservation planning across the
landscape, as well as through enabling systemic and
institutional interventions.

The key interventions in each case are captured in
a strategy based on extensive public consultation,
representing consensus among Implementing
Agencies, and providing a means to facilitate

Box 8.1 
Objectives of C.A.P.E., SKEP, and STEP

Cape Action for People and the Environment (C.A.P.E.)

By the year 2020, the natural environment and biodiver-

sity of the Cape Floral Kingdom will be effectively con-

served and restored wherever appropriate, and will

deliver significant benefits to the people of the region in a

way that is embraced by local communities, endorsed by

government, and recognized internationally.

Succulent Karoo Ecosystem Programme (SKEP)

The people of the Succulent Karoo take ownership of 

and enjoy their unique living landscape in a way that

maintains biodiversity and improves livelihoods, now 

and in perpetuity.

Subtropical Thicket Ecosystem Programme (STEP)

The people of the Thicket Biome take custodianship of

their unique living landscapes and work together to con-

serve, enhance, and use their natural resources to ensure

sustainable ecological processes and livelihoods, now and

in the future.
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alignment and cooperation.These agreements 
have been formalized in C.A.P.E. and STEP by
means of a memorandum of understanding
entered into by key political and implementation
partners.The C.A.P.E. Implementation Committee
has met every quarter since May 2001, with repre-
sentation from all key sectors involved in imple-
menting the C.A.P.E. Strategy, to agree on
priorities for funding, to seek alignment and facil-
itate partnership arrangements, and to build the
capacity of Implementing Agencies to undertake
their responsibilities.

Moving beyond the usual sectoral fragmentation of
effort and impact, these programs encourage collab-
oration among different sectors such as conserva-
tion, agriculture, and land-use planning.Within this
enabling context, they coordinate and channel effort
for focused on-the-ground impact.A key advantage
is that this coordinated management model offers a
flexible and replicable method of facilitating collec-
tive effort at the site level, supported by the agreed
high-level vision and strategy. It manifests itself in
new partnerships that bridge the gaps between gov-
ernmental and nongovernmental organizations, and
between conservation and social development agen-
cies and the private sector; and assists in securing
and financial and institutional effort and focusing it
on priorities.The memorandum of understanding
provides an example of an action at a higher as well
as broader (cross-sectoral) institutional scale that has
enabled more focused and coordinated site invest-
ment and action.

This level of programmatic coordination is attractive
to both large and small funders, as it ensures that
investments are buffered by strong institutional sup-
port and committed cofinancing, including in-kind
contributions. For the three programs mentioned,
over US$30 million in donor funding has been
committed to planning and implementation over
the next six years.This has leveraged approximately
US$100 million in cofinancing by Implementing
Agencies in the region, anxious to show delivery on
key social and environmental commitments.A valu-
able spin-off is that there has been a growth in the

capacity of all the institutions involved to plan and
implement collaborative programs.

In each case, the programs have also invested in
capacity within the coordination units to assist with
fundraising, project development, communication,
and monitoring and evaluation.The coordination
units have been found to provide a suite of services
that are essential for setting direction and maintain-
ing momentum.

Perhaps the most important contribution has been
the mediation and facilitation/brokering role that
the coordination mechanisms have engendered
among Implementing Agencies, and how this has
stimulated alignment with the central strategies.
CapeNature, a statutory nature conservation agency,
adopted the C.A.P.E. Strategy as its own strategy,
and reoriented the entire thrust of the agency’s
approach to be an “agent of rural development” in
the Western Cape Province.This has been well
received by provincial leadership and augurs well for
cross-sectoral collaboration on such social priorities
as addressing rural poverty, youth development, and
community health, providing evidence of the main-
streaming of biodiversity into these sectors (Western
Cape Nature Conservation Board 2002).

At the provincial level in the Western Cape, a
Provincial Spatial Development Framework
(PSDF) is in the process of being prepared.The
political will and commitment associated with the
implementation of the C.A.P.E. and SKEP strate-
gies in the Western Cape have made it a relatively
straightforward process to ensure that biodiversity
priorities inform the preparation of the PSDF.
There are also province-wide development
processes that have come under scrutiny, such as
the rapid development of golf courses and polo
estates in critical coastal lowlands.The availability
of information on spatial biodiversity priorities and
a well-mobilized NGO sector have made it possi-
ble not only to advocate a position regarding the
importance of biodiversity in these landscapes, but
also to ensure that the analyses of options explicitly
incorporate biodiversity considerations.
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Subregional Coordination and

Implementation Mechanisms

Because of the enormous extent of the bioregions,
the coordination of these programs has been further
devolved in each case to the subregional scale.
Within SKEP, the subregional coordination teams
have focused on capacity building and project devel-
opment with key stakeholders in the SKEP priority
areas.The teams have concluded that in each prior-
ity region, a large anchor project and several smaller
projects will provide a focus for implementation,
supervised by multi-stakeholder steering commit-
tees.Within C.A.P.E., subregional coordination is
provided by steering committees that address the
development of large conservation corridors and
priority lowland landscapes. Here, too, there are
usually large flagship projects, such as the
Baviaanskloof Mega-reserve, which is coordinated
by the Baviaanskloof Steering Committee, repre-
senting key stakeholders in that region and ensuring
effective integration and governance at the subre-
gional scale.The STEP program has not yet reached
the stage where a comprehensive subregional imple-
mentation plan can be rolled out, and the approach
has been to focus on one subregion and a cluster of
projects within it, building on key provincial and
NGO initiatives.

The Local Site-Scale

Implementation Mechanism

One of the most pervasive weaknesses of conserva-
tion and development interventions is their “project
focus,” resulting in short-term interventions, often
managed by short-lived project teams without any
inter-project integration, and limiting the sustain-
ability of project impacts. By developing and adopt-
ing bioregion-wide strategies, it has been possible
for the programs to provide a region-wide context
for individual projects. In this way, the pitfalls of ad
hoc project development and implementation, a
major downfall of many conservation and natural
resource management interventions could have been
avoided (see, for example,Wells and Brandon 1993;

Infield and Adams 1999;Adams and Hulme 2001;
Mahanty 2002; Sayer and Campbell 2004).The fol-
lowing section includes examples of interventions
that illustrate how the implementation method rein-
forces the mainstreaming outcomes.

Integrating Biodiversity into Land-Use

Planning and Decision Making in the

Municipal and Agricultural Sectors

Several projects in the bioregional programs are
piloting approaches for incorporating fine-scale spa-
tial biodiversity priorities into local-level decision
making by municipalities and other land use deci-
sion makers, such as the department of agriculture
and provincial environmental affairs and land-use
planning departments.

(1) Supporting municipal planning 
and development
Integrating biodiversity priorities into local govern-
ment planning and decision making is a cornerstone
of all three bioregional programs, as well as a key
strategy in the country’s NBSAP. At the local level,
every municipality in South Africa must produce an
integrated development plan (IDP) that includes a
spatial development framework (SDF).This presents
an opportunity to integrate spatial information on
biodiversity priorities into cross-sectoral spatial plans
at different spatial scales, so that biodiversity priori-
ties inform decision making at local level and devel-
opment is directed into nonpriority areas.

In the City of Cape Town, an integrated environ-
mental management framework incorporates a
biodiversity policy that emphasizes a network of
important biodiversity nodes and corridors. By
focusing on specific nodes, such as the Edith
Stephens Wetland Park on the Cape Flats, the
Cape Flats Nature partnership (between the City
of Cape Town,Table Mountain Fund, SANBI, and
the Botanical Society of South Africa) has engaged
with very poor local communities to undertake
greening initiatives in local schools and training of
emergent conservation managers from previously
disadvantaged social groups. Most important, the
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partnership has secured support from adjacent
local communities for the protection and recre-
ational use of these areas. One indication of suc-
cessful mainstreaming is that the City of Cape
Town has guaranteed the extension of contracts
for project workers to maintain and expand this
program, thereby sustaining employment. Another
indication is that local community members who
had been trained to deal with fire that threatens
their own security, have stepped in on several
occasions to put out fires that threatened impor-
tant biodiversity sites.

In the Eastern Cape Province, the STEP program has
produced a suite of planning and decision-support
tools, including the STEP Conservation Priority
Map, the STEP Conservation Framework, and the
STEP Handbook and Mapbooks for Municipalities.
All of these tools were designed to assist decision
makers in integrating biodiversity priorities into land-
use planning and decision-making processes (at both
the development control and forward planning ends
of the spectrum).The STEP Handbook and
Mapbooks (authored by Shirley Pierce) represent a
groundbreaking way of illustrating how both the
social and economic sectors are dependent on the
environmental sector, thus empowering municipal
decision makers to make wise and informed choices
about land use and sustainable development.These
planning tools have been effectively mainstreamed
through a number of stakeholder participation work-
shops conducted during the planning phase of STEP,
as well as more recently through the SANBI-WESSA
Mainstreaming Biodiversity into Planning and
Development Project funded by the Development
Bank of Southern Africa.

Indicators of successful mainstreaming of these tools
include that: (a) the provincial Department of
Economic Affairs, Environment, and Tourism
(DEAET) has made it mandatory for the STEP
planning tools to be used in all Environmental
Impact Assessment and scoping reports submitted
with applications for land use change and for devel-
opment control purposes; (b) a number of munici-
palities have made it mandatory for the STEP data

to be incorporated into the SDFs and Strategic
Environmental Assessments that have to be com-
pleted as part of the Integrated Development
Planning process; and (c) STEP data have been suc-
cessfully integrated into numerous SDFs and SEAs
(Strategic Environment Assessments), whether or
not it has been a requirement of the municipality.

(2) Facilitating sustainable agriculture 
in the Slanghoek Valley
The provincial department of agriculture in the
Western Cape and farmers in the Slanghoek
Valley, when faced with difficult decisions regard-
ing development that would affect natural ecosys-
tems, requested maps of biodiversity priorities.
C.A.P.E., through the development of a small
Critical Ecosystem Partnership Fund (CEPF)-
funded project, was able to support the mapping
of biodiversity priorities in the valley, to map the
existing agricultural lands within the valley, and
to generate overlays of proposed development.
This clearly indicated where proposed transfor-
mation would affect priority biodiversity, and
enabled the authorities to steer development
toward less critical areas.

Of major importance was the degree of cooperation
this engendered among authorities who often deal
with conflicting priorities, enabling them to take a
more strategic approach, and reinforcing this form
of collaboration among these agencies in other areas
of their jurisdiction. For example, in the Agulhas
Plain, the Department of Agriculture, South African
National Parks, CapeNature, and district and local
municipalities are collaborating to achieve the inte-
gration of biodiversity priorities generated by fine-
scale planning with agricultural resource priorities,
through “area-wide planning” that will ensure that
key biodiversity sites and ecosystem linkages are
maintained in the landscape.

Involving Communities and the Private

Sector in Conservation Activities

(1) Biodiversity and wine initiative
The location of the best agricultural soils for the



85

8 . M A I N S T R E A M I N G  B I O D I V E R S I T Y  T H R O U G H  S O U T H  A F R I C A ’ S  B I O R E G I O N A L  C O N S E R V A T I O N  P R O G R A M S

cultivation of table wine grapes coincides with
South Africa’s most threatened lowland ecosystems.
The challenge is to guide the expansion of vine-
yards in a way that avoids further transformation of
priority biodiversity areas.The Biodiversity and
Wine Initiative seeks to influence environmental
management within vineyards and in adjacent areas.
There are two main mechanisms, one involving the
stewardship by estate managers of priority biodiver-
sity resources on these lands, and the other involving
the promulgation and adoption of industry-wide
guidelines and standards for land management and
wine production, avoiding such negative impacts as
water abstraction and pollution through run-off of
agrichemicals.The industry has now incorporated
the biodiversity guidelines into their Integrated
Production of Wine guidelines and is exploring the
potential marketing benefits of using the biodiver-
sity of the Cape Floristic Region as a unique selling
point for South African wine.

(2) Sustainable harvesting of wild flowers
The harvesting of wild fynbos for international
flower markets has been a traditional activity on the
Agulhas Plain for decades. Changing land-use prac-
tices and a highly seasonal market have had an
impact on farm viability, resulting in the sale of
properties and the replacement of wild harvesting by
other more lucrative, but damaging, land uses such as
flower cultivation or viticulture (Privett and others
2002).At Flower Valley, an experiment is in progress
to determine sustainable yields of wild-harvested
flowers, coupled with the certification of socially and
environmentally sustainable farm management prac-
tices. Early results have been the development of
niche markets for certified flower products, and the
engagement of the private sector in developing
viable year-round production and sales.The approach
has also tested an emergent partnership between an
NGO, a private company, and the local community,
and is providing important lessons for similar initia-
tives in the region. It is coupled with the develop-
ment of the highly successful Walker Bay
Conservancy and the emergence of skilled tourism
operators who have the means not only to interpret
the unique biodiversity for visitors, but also to train

and develop unemployed community members in
horticulture using indigenous plants, improving their
prospects of gainful employment.

(3) Biodiversity and mining (SKEP)
Mining is one of the key economic activities in
the Succulent Karoo hotspot (Myers and others
2000).The entire northern extension of the
Succulent Karoo is mineral-rich, and, with various
mining applications pending throughout the
region, transformation from mining operations
represents a significant pressure on biodiversity.
Certain types of mining result in irreversible loss of
natural habitat across large areas.Where mineral
deposits are located in biodiversity-rich areas, this
inevitably results in competing land-use needs
between mining and conservation. In most cases
the conditions for mining approval have been weak
and of little value from a biodiversity conservation
point of view.

To address this, the SKEP program is engaging
proactively with the mining industry to improve
the biodiversity management performance of exist-
ing as well as new operations through several
means.A mining and biodiversity forum of corpo-
rate and small-scale mining enterprises is being
established to discuss and develop mechanisms for
addressing biodiversity concerns.With the support
of the CEPF, the SKEP program is also investing in
pilot projects in Bushmanland as well as the
Namaqua Coast, aiming to incorporate mine-
owned lands into multi-ownership protected area
initiatives.The aim here is to encourage mines to
contribute to conservation targets as well as
regional development objectives. So far the pro-
gram has been successful in encouraging certain
mining companies to see themselves as custodians
of biodiversity rather than as threats to biodiversity,
and to view themselves as positive contributors to
conserving biodiversity in priority areas.

(4) Community-based ecotourism
There are several emergent ecotourism ventures
associated with the bioregional programs.The large-
scale conservation corridors and anchor projects seek
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to attract investment in the expansion of a tourism
economy based on the unique selling points of
world heritage sites and other key attractions.Their
explicit goal, however, is to generate local benefits, an
elusive goal for such ventures in many parts of the
world. Some progress has been made, however, with
investment in highly participatory ecotourism plan-
ning involving local communities and municipalities
in the Nieuwoudtville area, where an annual display
of wild flowers attracts visitors from far afield. Using
a participatory tourism workshop, local stakeholders
were able to assess the tourism resource base of the
area and plan several linked facilities that will be
implemented with the support of the local munici-
pality and tourism organizations.

Similarly, in the Greater Cederberg Biodiversity
Corridor, a community living in a fairly remote part
of the area is working with the Cederberg
Coordination Unit to develop a donkey trail, using
an existing access road on the boundaries of the
wilderness area, both to open up tourism opportu-
nities and to provide local employment. It is
unlikely that the local community would be able to
develop and sustain a viable ecotourism product
without the critical mass provided by the combina-
tion of these factors—the listing of the Cederberg as
a component of the Cape Floristic Region World
Heritage Site, local entrepreneurs who already run
successful tourism operations, and the support of the
corridor initiative.

Assessing Progress

Bioregional conservation programs have the explicit
purpose of conserving biodiversity and sustaining
benefits to society, and these examples of coordina-
tion and implementation at a variety of scales serve
to illustrate the range and complexity of approaches
being undertaken in South Africa.There are indica-
tions that the programs are making progress in
achieving their goals, in that further areas (both ter-
restrial and marine) are being set aside for conserva-
tion, the management of sites on both public and
private land is improving, a greater number of stake-

holders is involved in the programs, and important
changes have been made in the legal, institutional,
and organizational environment.The programs are
however, primarily exploratory, in that neither the
best process nor the outcomes can be predicted
with any certainty.

It is clear, though, that lessons are being learned
from their implementation, and the programs are
providing a focal point for the sharing and
exchange of lessons within and across the programs.
In the case of C.A.P.E., the Fynbos Forum, a long-
standing association of researchers and managers of
biodiversity in the Cape Floristic Region, has
continued to flourish and has become an important
annual “State of the C.A.P.E.” review mechanism.
In addition, the C.A.P.E. program has invested in an
annual C.A.P.E. Partners’ Conference to ensure that
the emergent insights and lessons learned from
implementation are translated into recommenda-
tions for the further adaptation and roll-out of the
program, and project-level monitoring and evalua-
tion has been initiated. In the STEP program, an
annual Thicket Biome Forum will be held, and it is
hoped that this will serve to generate similar
momentum; while in SKEP, participatory reviews
of program implementation have been undertaken
together with project partners, serving to adapt the
coordination and implementation program to
emerging realities.

The key question that remains is whether these
programs can be considered to be achieving the
broader objective of mainstreaming biodiversity into
the development process, as evidenced by the pres-
ence of the key characteristics of mainstreaming
outlined earlier. It is clear that biodiversity consider-
ations are being incorporated into several sectoral
policies and programs, and that there is a far greater
appreciation that many economic opportunities,
especially in rural contexts, can be supported by the
biodiversity resource base.An explicit attempt is also
being made to ensure that options for achieving
win-win solutions are actively explored and charac-
terized. Perhaps the greatest unknown, however, is
whether these efforts are sufficient to arrest the



declining status of biodiversity in these regions, and
to ensure the long-term persistence of their globally
significant biodiversity.The programs do, at least,
provide a baseline for long-term monitoring of their
progress against explicit goals.

It is somewhat easier to identify what approaches
have been productive for the mobilization of politi-
cal and institutional stakeholders, and for coordina-
tion and communication among stakeholders, and
where difficulties and challenges remain. Some of
the key ingredients for success and replication of
bioregional approaches to conservation and devel-
opment have been:

■ The participatory development of an agreed
common vision and strategy for a recognizable
bioregional entity, consistent with national biodi-
versity and development priorities

■ The preparation of a clear program of action,
with dedicated roles and responsibilities among
Implementing Agencies

■ The identification and proactive development of
key policies and legislation that resonate with
social priorities and reforms

■ The engagement of Implementing Agencies at
all levels in a nonthreatening coordination
mechanism that allows for peer review, analysis
and discussion, as well as the celebration of suc-
cessful initiatives and an honest appraisal of less
successful ones

■ The identification of key institutional and com-
munity champions, who are prepared to under-
take leadership roles and to work across
institutional boundaries in a spirit of cooperation

■ The opportunity to reflect on and analyze les-
sons learned and to capture and disseminate
insights widely within and between programs

■ The use of catalytic funding, which leverages
additional cofinancing and in-kind support and
commitment

■ Fair and effective systems of governance and
accountability, including the independent and
objective review of proposals and results

■ A combination of top-down and bottom-up
approaches.

Challenges that remain include:

■ The continuing need to assert the fundamental
value of biodiversity conservation for sustainable
livelihoods in the face of the enormity of social
challenges in the region, such as poverty and the
HIV/AIDS pandemic, and the depredation
caused by short-term exploitation of scarce natu-
ral resources

■ The need to ensure that sufficient resources are
made available by government at all levels to
secure the persistence of biodiversity resources in
functional ecosystems, with the assistance of
functional public institutions

■ The need to develop capacity to manage com-
plex interventions involving multiple stakehold-
ers in diverse institutional and social settings,
while also ensuring the redress of apartheid
legacy distortions in opportunity and capacity
development

■ The continuing need to ensure the effectiveness
of implementing institutions, and their ability to
work across institutional boundaries.

Conclusions

Although the bioregional conservation programs in
South Africa are relatively young, there are emerging
demonstrations of positive impact in line with pro-
gram aspirations and objectives.The enhanced coor-
dination of conservation activities at the bioregional
scale, engendered by the agreed goals, strategies, and
action plans, has resulted in greater site-level impact
through improved communication and cooperation
among Implementing Agencies, and certainly
between government and civil society at large.These
programs have been very successful in involving a
broad range of stakeholders, and in attracting and
retaining an ever-expanding group of professionals
from an increasingly diverse range of skills and back-
grounds in direct implementation.The levels and
diversity of participation in conservation activities
have increased.This is especially evident in the new
types of partnership that have been formed, bridging
gaps between governmental organizations and 87
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NGOs, and between conservation and social devel-
opment agencies and the private sector.

There remains a need to evaluate the extent to
which these planning processes have actually
achieved biodiversity gains on the one hand, and
social and economic development on the other.
First, however, there is a need to identify and agree
on what exactly is required and how to measure the
status and trend of these impacts and outcomes.
Coupled with this is the need to analyze which
implementation options are best suited to specific
contexts and why, as a means of improving effi-
ciency and effectiveness. Fundamentally, if one
reflects on the rate of degradation of the natural

resource base and the cost of reversing this trend,
there is a need to evaluate whether the current
investment and effort is capable of achieving the
goals in the expected time frames, and of securing
biodiversity in the long term.

In compiling this analysis, the authors benefited greatly
from discussions with Mark Botha, Mandy Driver,
David Daitz, and Amanda Younge. Richard Cowling
provided valuable comments on a draft version of the
paper.They also gratefully acknowledge the financial sup-
port provided to the programs through the GEF (via the
World Bank and United Nations Development
Programme), the Table Mountain Fund, and the Critical
Ecosystem Partnership Fund.
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The objective of this paper is to present a review of
some experiences in mainstreaming biodiversity in mar-
ginalized rural areas in Mexico and to discuss the prin-
ciples and practices that have emerged. Over the past
few years a group of projects, designed from different
points of view and with interesting new approaches, has
been established with the aim of achieving biodiversity
conservation beyond the boundaries of protected areas.

These projects were initiated to address the needs and
challenges of the zones surrounding the reserves,
where small peasant farmer communities are often
located.A central aim of these projects has been to
integrate conservation criteria into development pro-
grams carried out by government agencies in the
marginalized rural zones.Although these projects are
still in operation, and despite their small size, they
have already produced important lessons and experi-
ences that deserve to be documented.These lessons
may contribute to the discussion of new strategies for
biodiversity protection by the Global Environment
Facility (GEF), highlighting the large area of land
with biological wealth outside of protected areas.

The Focus of Analysis: Marginalized

Rural Zones where Small Peasant

and Indigenous Farmers Live

The projects discussed in this paper are situated in
the isolated outer zones of rural Mexico, with the
following features:

■ These are inaccessible zones, because they have
not had communication media, or because they
are topographically complex.

■ These zones contain important areas of natural
vegetation with great biological value, and more
or less intact habitats. Mexico is a very diverse
country, but the biological wealth is concentrated
in these marginalized zones, where natural vege-
tation is more abundant.

■ These are regions where small peasant farmers
live.These farmers produce mostly maize for
their own consumption, since they have little
access to markets.

■ These regions are also home to indigenous peo-
ples, who have historically been marginalized
from the central zones.Their cultural heritage
includes a great folk knowledge about nature and
ways of managing and preserving it.

■ In general, the population of these regions is
among the poorest sectors of Mexican society.

So, there is a significant coincidence of areas with great
problems of poverty and those of high biological
diversity.These regions are currently being threatened
by the horizontal expansion of peasant activity, which,
although it is occurring at a slower rate than urban
expansion, does present an important demographic
shift.The expansion of peasant activity is causing a
continuous process of deforestation, and does not bring
about a significant improvement in peasant incomes
or living standards.The destruction of ecological
richness and continuing rural poverty are two impor-
tant characteristics of these marginalized regions.
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This situation creates an ongoing cycle of poverty
and the destruction of biodiversity—a cycle that
characterizes countries other than Mexico as well,
and reflects the structural conditions of our contem-
porary world. Most of the rural population in devel-
oping countries consists of small peasant farmers.
Such small farmers and peasants also tend to coin-
cide throughout the world with zones of important
biodiversity. Most of the countries with the greatest
biodiversity are tropical developing countries, and
most of the habitats where this great biological
wealth can be found are located at the periphery of
the rural societies in these countries.

Meanwhile, most of the world’s food production is
carried out by super-intensive agricultural systems,
mainly in developed countries.These systems are
based on unsustainable methods, and often place
considerable risks and have negative impacts on the
environment and human health.This occurs in a
range of ways: a high use of fossil fuels, intensive use
of chemical products (such as fertilizers, pesticides,
hormones, and so forth), excessive use of water, the
use of hybrids, and genetic modification. Peasant
producers are isolated geographically and economi-
cally from national and international markets, which
are dominated by super-intensive agriculture.As a
result, horizontal expansion of production appears
to be the only option for peasant farmers, leading to
the continual loss of biodiversity.

The inequity that small rural producers face thus
constitutes a structural factor in the destruction of
biodiversity.The inadequate relationship between
peripheral rural zones, which are not incorporated
and fully integrated into modern development, and
central urban-industrial areas of developed countries
can also be seen as reflecting an inadequate global
relationship between society and nature.

In the case of the marginalized rural regions of
Mexico, mainstreaming would imply the develop-
ment of an integral policy of regional and sustain-
able development that addresses biodiversity
conservation, poverty alleviation for rural peasants,
and increasing the sustainability of production activ-

ities. For such a policy to be successful would
require changes to the structural conditions at a
national and international level which keep these
regions marginalized and underdeveloped, and lead
to the destruction of biodiversity.

Protected Areas and Small Peasant

Producers

During the past 15 years, Mexico has considerably
advanced in the consolidation and expansion of a
national system of protected natural areas.The area of
land under protection has been increased by 17.9 mil-
lion hectares, which represents 9.1 percent of Mexican
territory. In addition, reserves have been provided
with proper personnel and equipment in order to
implement proper management plans. Nevertheless,
most of these protected areas are located in marginal
zones of the countryside and are frequently under
tremendous amounts of pressure from the expansion
of poor peasants and their activities.

The teams of biologists or ecologists who manage
these reserves, whose concern is to halt environ-
mental deterioration processes, have to deal with
small producers who view reserves as one more fac-
tor affecting and restricting their already limited
production possibilities. Most reserves in Mexico are
governed by federal or state-level legislation, and
this situation is perceived by peasant producers as a
restriction imposed by central authorities. It is also
important to mention that protected areas in
Mexico are established without modifying the
tenure regime of land. Half of Mexico’s territory has
social forms of tenure, constituted by agrarian com-
munities and ejidos, which are collective forms of
property.Within marginalized zones, these commu-
nal forms of land tenure are present in about 80 or
90 percent of the territory.

Because of trends in population growth, a strategy of
conservation based on ecological reserves alone is not
viable if it does not address the social and economic
problems of small poor farmers who live in or near
such reserves. Mainstreaming biodiversity needs to
provide alternatives for communities of poor farmers,



in order to address deep inequalities. Reforms are
needed to correct the imbalances and integrate rural
communities into modern development.

The Projects Analyzed in 

This Study

During the past decade, a number of projects have
been initiated in poor peasant zones rich in biodi-
versity.These projects have involved various strategies
to incorporate peasant and indigenous communities
into conservation and development. One of the most
important objectives is to conserve biodiversity out-
side the ecological reserves.The projects have been
operating at the interface between the conservation-
ist aims of protected areas, and the development 
programs of different sectoral institutions.Although
these projects have been created from different per-
spectives, all of them share some characteristics: a
participatory character, an aim to work with peasant
communities, an integrated approach promoted by
the environmental sector, the objective of achieving
inter-institutional coordination, the search for sus-
tainable production alternatives, and international
financial support, mainly from the GEF.

Each of the five projects is described in the follow-
ing section, followed by an analysis of the princi-
ples, strategies, challenges, and achievements of
each program.

Sustainable Development Programs in

Marginalized Indigenous Regions

(PRODERS)

This program was established with the creation of
the Ministry of Environment, Natural Resources,
and Fisheries (SEMARNAP) in 1995—an environ-
mental institution that raised environmental matters
to a ministerial level and joined various sectoral
policies with environmental ones, mainly the fish-
ing, forestry, and water policies.

The main objective of Sustainable Development
Programs in Marginalized Indigenous Regions

(PRODERS) is to promote sustainable development
in poor peasant regions by trying to stop environ-
mental deterioration, improving productivity, and
fighting against poverty. It also has the goal of artic-
ulating ecological and conservation policies with
those of economic growth and improvement of liv-
ing standards, with a decentralized focus, through a
medium-term plan (SEMARNAP 2000).This pro-
gram has been operating with financial resources
from the Mexican government.

To achieve these objectives, PRODERS used two
lines of action: the transformation of management
mechanisms in the development of marginalized
zones, and the promotion of sustainable production
alternatives.

In the first case, the aim is to strengthen the capaci-
ties of poor regions by promoting decentralization,
participation in decisions, and regional autonomy.
This enables the public programs of both the envi-
ronmental sector and other sectors to address 
development issues in accordance with long-term
regional programs that have biodiversity conserva-
tion as a priority. Regional councils have also been
promoted to lead the development process, with
broad participation by regional stakeholders.There
is also a monitoring and evaluation scheme
(SEMARNAT 2003).

A second action line promotes specific changes in
production patterns by sustainable transformation
of small farmer communities using a planning
framework. Strategic sustainable production projects
are also designed and operated in order to increase
economic activities and join these communities
with markets.

Since 2001, this program has been run by the
National Commission of Natural Protected Areas
(CONANP), and it is now more closely related to
protected areas.2 The program has achieved impor-
tant successes in demonstrating a participatory and
decentralized approach to regional development. In
the late 1990s, a successful scheme of institutional
coordination was implemented, with the National 93
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Programme of Support for Priority Regions
(PROAREP). Eight government ministries partici-
pated in this project, which was documented in a
World Bank study (World Bank 2000).

Overall, however, the PRODERS program has been
a small one, and its achievements have been limited
to a few areas.

Mexico Mesoamerican Biological Corridor

(CBMM)

This is the Mexican part of a regional project that
includes several Central American countries. It is
supported by the GEF through the World Bank and
managed by the National Commission for the
Knowledge and Use of Biodiversity (CONABIO).3

The main objective of the Mexico Mesoamerican
Biological Corridor (CBMM) is to link a number
of protected areas in the southeast of Mexico with
nature reserves in the Central American countries,
thus creating corridors in which the sustainable use
of natural resources is promoted by allowing various
species to flow through them.

Conservation and sustainable use of biodiversity is
promoted in five biological corridors, with eight

focal areas in four states of southeastern Mexico.This
is to be done by means of introducing biodiversity
conservation criteria into governmental budgets and
through local planning and development practices
with strong community participation.

The CBMM was formally established in 2000, and
started its activities in 2002 (see box 9.1 for its main
components). It has a projected duration of seven
years and a budget of $US90 million, including
$US14.8 million from the GEF, and a contribution
from the Mexican government (through various
sectoral programs) of $US66 million.

CBMM has established a national advice council
and four state advice councils with the participation
of federal, state, and municipal institutions, as well as
representatives of civil society (such as social and
producer organizations, NGOs, scientists, and busi-
ness enterprises).These councils have been consti-
tuted and are currently working, although their
formation was a slow and complicated process due
to political problems in the selection of the social
representatives.

The Indigenous and Community

Biodiversity Conservation Project in Mexico

(COINBIO)

Communidades Indigenas y Biodiversidad (COIN-
BIO) is a project based on the idea that indigenous
and peasant communities can establish mechanisms
of biodiversity conservation and sustainable use by
themselves, given the necessary support.These con-
servation mechanisms could complement or even be
more efficient than the formal protected areas estab-
lished by governmental environmental authorities,
which often lack the consensus of communities.

Project initiatives emerged directly from the indige-
nous forest communities of Sierra Norte, a region in
Oaxaca state, which constitute an important success-
ful example of environmental conservation, social
development, and sustainable communal forest man-
agement. In these communities, as in a range of 
others, it has been demonstrated that communal

Box 9.1 
Components of the Mexico Mesoamerican
Biological Corridor

The components of CBMM are:

■ Participatory design of the corridors and of a moni-

toring system that includes sustainable development

programs and plans based on land-use planning,

elaborated on in the focal areas with participation of

the local population, and mechanisms to monitor the

state of biodiversity

■ Actions aimed at reorienting public policies and

budgets toward the goals and objectives defined in

the planning of each corridor

■ Specific actions of sustainable production projects

■ Coordination and administration.



management of forests is a real alternative for their
sustainable use and conservation.

The objective of the project is to conserve areas of
high biodiversity, through strengthening and pro-
moting communal conservation initiatives in lands
of communal (or ejido) property, in a high-priority
group of ecological zones in the states of Oaxaca,
Michoacán, and Guerrero.The conservation actions
are based on traditional management practices and
positive cultural values developed by the communi-
ties since ancient times.

COINBIO is a project funded by GEF through the
World Bank and is operated by the state bank,
Nacional Financiera, with the technical supervision
of the National Forest Commission (CONAFOR)
and the environment ministry (National
Commission on Natural Protected Areas (SEMAR-
NAT)).The agreement was signed at the beginning
of 2001, although it began to operate in 2002. It is
planned to have a duration of 7 years and have a
total budget of $US18.7 million, with a GEF con-
tribution of $US7.5 million. Box 9.2 outlines the
components of COINBIO.

The project is operating in about 100 communities in
the three states.An important mechanism has been
established for technical assistance, through which
communities are given resources directly to pay exter-
nal technicians hired by communal representatives
instead of governmental institutions, making the
process of generating technical outputs more efficient.

Forest Conservation and Management

Project (PROCYMAF)

Forest Conservation and Management Project
(PROCYMAF) emerged at the initiative of the
environment ministry (SEMARNAT), together
with the creation of public support programs for the
forest sector.The forest sector in Mexico has, over
the past few decades, lacked financial support, in
contrast with the subsidies received by the farming
sector.The disparity in financial support between
the two sectors is an important factor in stimulating

the change of land use and has led to deforestation
and the consequent loss of biodiversity.When
SEMARNAT was created and the forestry policy
was located within the ministry, several forest pro-
grams were established in order to allocate more
financial resources to this activity.Among these were
the Forest Development Programme (PRODE-
FOR), to support the sustainable use of natural
forests through subsidies to owners, and the
National Forest Plantation Programme (PRODE-
PLAN), to support the establishment of commercial
forest plantations in deforested zones.

PROCYMAF is similar in structure to a pilot proj-
ect that also had its origin in the successful experi-
ences of the communities of Sierra Norte in Oaxaca 95
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Box 9.2 
Components of the Indigenous and
Community Biodiversity Conservation
Project (COINBIO)

The project has four components:

1. Strengthening local capacity and setting up participa-

tory organizations. The project has integrated state

committees in each of the three states where it works,

which lead project operation in a participatory and

decentralized way. These committees have federal and

state governmental representation, but it is interest-

ing to note that most of their members are represen-

tatives of their own communities, nongovernmental

organizations (NGOs), and academia. These commit-

tees make the fundamental decisions that are carried

out by a state unit headed by a coordinator.

2. Conservation and sustainable use subprojects. Financial

resources are given directly to communities for oper-

ating four action lines:

■ Biodiversity inventories, communal land-use plan-

ning, and other actions aimed at strengthening

conservation planning

■ Training and capacity building

■ Community investments for conservation areas

and sustainable use 

■ Community “green” venture funds.

3. Monitoring and evaluation

4. National coordination.



96

M A I N T A I N I N G  B I O D I V E R S I T Y  I N  P R O D U C T I O N  L A N D S C A P E S

state.This project was designed to support indige-
nous and small farmers in forest communities, in
order to strengthen their capacities to manage their
own forest in a sustainable way and so conserve bio-
diversity.The objectives of the project are outlined
in box 9.3.

The project has the support of a World Bank loan
of $US15 million and, after an initial five-year
period, began a second stage in 2004.The pilot
project was at first restricted to Oaxaca State, but
later it was extended to Michoacán and Guerrero.
In its second stage it is operating in three additional
states: Jalisco, Durango, and Quintana Roo.

Integrated Ecosystems Management

Project in Three Priority Eco-Regions (MIE)

This project arose from the experience of
PRODERS, with the aim of building a planning
process in peasant and indigenous communities in
or surrounding ecological reserves or high biodiver-
sity sites without formal protection.The Integrated
Ecosystems Management (MIE) project is today
operating in these regions: Montaña in Guerrero
state (dry tropics and temperate zone), Los Tuxtlas in
Veracruz state (rain forest zone), and la Chinantla in

Oaxaca state (also rain forest zone).The agreement
was made in 2000 and the project was implemented
from 2002.

The project is supported by a GEF grant through
the United Nations Development Programme
(UNDP), of approximately $US15 million to be
spent over eight years.The basic idea is to support a
selected group of communities that will carry out
planning actions addressing the sustainable use of
their natural resources, by means of community
land-use planning.An intensive educational cam-
paign will also be implemented in order to define
conservation zones within the territories.The new
community conservation areas would then increase
the total area under protection in practice.An essen-
tial concept of this project is to build conservation
schemes through bottom-up processes with the par-
ticipation of farmers and indigenous communities.
Two of these three regions do not have any formal
protected areas.

Discussion Points about Principles

and Lessons

In the experience of the Mexico Sustainable
Development Network with the five projects men-
tioned in the previous section, the following broad
conclusions can be drawn:

1.The first aspect that must be highlighted as an
important conclusion is that integrated conservation
and development projects, carried out with participa-
tory and decentralized planning mechanisms in
regions with small-scale farmers and high biodiver-
sity in developing countries, are a successful and
effective tool for including conservation criteria in
development policies. For this reason, such projects
should be a priority for both international organiza-
tions and national and sectoral policies.

Adequate articulation of small peasant regions with
high biodiversity into the national and international
economies is a structural need that can help assure
long-term biodiversity conservation. It is not possi-

Box 9.3
Objectives of the Forest Conservation and
Management Project (PROCYMAF) 

The project has the following objectives:

■ To strengthen technical capacities and social capital,

and to develop strategies for community manage-

ment of natural resources

■ To undertake technical capacity building in order to

offer better technical and professional services to for-

est producers

■ To promote diversification of the use of natural

resources through the design of strategies for use of

nontraditional forest products

■ To strengthen public institutions in their functions of

regulating and promoting the use and conservation

of forest resources.



ble to conserve biodiversity effectively without tak-
ing into consideration the need for better liveli-
hoods and economically and socially sustainable
development for the rural poor. Hence the future of
biodiversity is strongly tied up with the future of
millions of poor farmers on our planet.

2. Mainstreaming biodiversity in the case of periph-
eral rural areas is more effective when environmental
institutions have significant influence within the
arrangement of national governmental institutions.
This also applies to international organizations and
to subnational levels.

3. International financial resources applied to these
kinds of projects, especially those of the GEF, are
very important supports for building an integrated
conservation and development policy for poor
regions.All reviewed projects show important ele-
ments of success, despite their small size compared
with other governmental programs.The financial
support provided by the GEF, UNDP, and the World
Bank allows such projects to exist and to have an
important demonstration effect.Without this inter-
national aid, the possibilities for mainstreaming
would be significantly smaller. International support
plays an important role in strengthening environ-
mental institutions, including protected areas, allow-
ing them to increase their influence over other
sectors through improved negotiating conditions.
These financial resources work as seed resources and
attract other sectoral budgets to conservation goals.

4. Local, decentralized, and participatory planning is an
important factor that facilitates and allows mainstream-
ing of biodiversity. Planning instruments at a local
level—such as long-term plans or programs, commu-
nity or microregional land-use planning, and sustain-
able strategic production projects—constitute valuable
elements for achieving an adequate integration of
sectoral policies with biodiversity conservation.

Local programs and plans constitute basic elements
for policy integration.These planning tools enable
conservation policies to consider social and eco-
nomic needs, and ensure that social and economic

strategies contain pertinent criteria for maintaining
biodiversity. One of the most important causes of
deforestation and loss of biodiversity is the horizon-
tal expansion of production activities. So a change
in techniques must be carried out, in order to
achieve sustainable intensification and diversifica-
tion.With these changes, impacts and threats can be
diminished, while simultaneously improving pro-
ductivity and social conditions.

Local planning must take into account the need for
meaningful participation and buy-in by the com-
munity and the primary stakeholders.Technicians
and facilitators need to ensure high-quality products
and effective communication with stakeholders.

5.A very important planning instrument is commu-
nity land-use planning, a basic component for local
management of development and conservation.
Community land-use planning is an essential point
in the strategy of the five revised programs men-
tioned earlier, and it is the most important planning
instrument for achieving integrated natural resource
management at local level. It consists of participa-
tory planning for the use of communal land, with
the help of modern instruments such as geographic
information systems, to generate agreements about
the use of land, taking into account ecological char-
acteristics, level of conservation, agricultural meth-
ods, and market opportunities.

As well as being based on adequate technical studies
such as good cartographical analysis, it is important
that land-use planning expresses a real understand-
ing and commitment by the producers of the com-
munity.A frequent problem is the cultural
relationship between the technical group, with its
sophisticated cartographical tools, and the commu-
nity, which frequently has a low educational level.
The experience of the analyzed projects has demon-
strated that the land-use planning scheme must
effectively express the community’s vision and the
basic agreements reached, as a solid foundation for
sophisticated technical work.This requires an ade-
quate communication strategy between the techni-
cal group and the community, through interviews, 97
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workshops, and other instruments for ensuring an
effective public participation process. Running
training sessions on the use of maps and carto-
graphic techniques is also important in ensuring
meaningful community participation.

6.The participation of all important regional actors, such
as environmental NGOs and small peasant produc-
ers, is an essential element for achieving main-
streaming.All the analyzed projects include
mechanisms to incorporate local participation in
their operation through committees or councils.
Building participation spaces is crucial for the pur-
pose of mainstreaming, because when there is effec-
tive social participation there are better conditions
for the introduction of environmental criteria.

Involvement of local communities in basic decision
making for development, including spending of
public resources, is a way to empower rural society.
This can contribute to the changes and reforms that
build up a society that keeps its biological wealth.

7. Creating relationships, mechanisms of information
exchange and communication, and networks between
the integrated conservation and development proj-
ects carried out in different areas are important ways
of sharing experience and building political and
technical capacities.

8. Regional integrated conservation and develop-
ment projects promote inter-institutional coordination,
and such coordination at the national level, in turn,
permits operation of the projects.

Inter-institutional coordination is an essential
requirement for mainstreaming.The integration of
public policies that integrate social, economic, and
political criteria requires coordination between the
sectors that develop them. In Mexico there are
widely differing points of view and operating rules
between the sectoral programs, which are often
implemented in the rural areas in an uncoordinated
way and may leave important needs unattended to.
The efficiency of the programs could be greatly
improved through adequate inter-institutional coor-

dination.The experience of the PRODERS project,
which integrated eight national ministries and
formed the basis of the National Programme for
Attention to Priority Regions, shows that integrated
conservation and development projects can catalyze
inter-institutional coordination.

At an international level, the relatively weak influ-
ence of environmental organizations and the lack of
coordination between agencies constitute important
limitations on mainstreaming. Better articulation is
required between environmental agencies on the
one hand and rural poverty alleviation policies and
food security projects on the other, to help bring
about the required integration between conserva-
tion and development.

9. Decentralization of development programs and policies,
not just from national to state level, but also to the
local government level, can help the poor regions
achieve autonomy, and promote their empower-
ment. Decentralization of programs and policies
helps local decision making, enabling conservation
actions to be articulated with the objectives and
strategies of local planning.

10. Mainstreaming biodiversity into socioeconomic
development should be accompanied by the corre-
sponding process of incorporating economic and social
issues into environmental policies. Protected areas are fre-
quently managed using exclusively environmental cri-
teria, and their policies fail to recognize the needs of
poor communities. Social and economic criteria must
be incorporated into conservation policies to inte-
grate environmental actions with other social needs.

11. Communities of small peasant producers are key
actors in the marginalized rural zones, and must be
considered in the design of development and con-
servation policies. Peasant villages are social units
that are united through tradition and cultural her-
itage, with deep history. Indigenous traditional com-
munities and their forms of agriculture have a
natural tendency toward conservation. In Mexico,
these links are strengthened by the communal land
tenure of ejidos and agrarian communities, but in all
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countries conservation policies must consider small
villages as important actors.

12.The experience of these projects shows that
actions taken at a single scale are not enough, and
effective mainstreaming requires a combination of scales
of activity. Local actions have the advantage of allow-
ing for community participation, specific sustainabil-
ity projects, experimentation with sustainable
technology, and educating individual producers.
International policies can assist national environmen-
tal institutions to incorporate conservation into their
governments.At the same time, international factors,
such as market forces, can be negative for biodiver-
sity conservation, because they stimulate economic
activities that cause deterioration, or because they do
not allow for the articulation of sustainable activities
by small producers with international markets.

Mainstreaming Biodiversity and

Reforming the Development

Model toward Sustainability

It is incorrect to assume that mainstreaming means
simply adding an element to existing development
policies, because incorporating biodiversity conser-
vation criteria into development implies significant
changes in how society as a whole is organized.This
idea is related to one of the points of Agenda 21
that calls for the transformation of production and
consumption patterns.

The idea is not just to take one or another policy or
program and add a conservation component, but
rather to incorporate conservation criteria into the
mainstream where decisions about global development
are taken.This involves the transformation of develop-
ment models to include the concept of sustainability.

The case of rural zones in Mexico provides an illus-
trative example of the influence of development
models on the possibility of achieving integrated
conservation and development, as well as the possi-
bility of successfully mainstreaming biodiversity
conservation. From the 1950s to the late 1970s,

Mexico followed a model of economic develop-
ment called the “stabilizer model,” which used tariff
barriers to promote industrialization that success-
fully achieved import substitution and price stability.
During this era, the “green revolution” and agrarian
reform promoted an increase in both agricultural
productivity and the area of land under cultivation.
The economic crisis of the late 1970s saw a shift to
an “open model” or “neo-liberal model” of eco-
nomic development, which set as top priorities
macroeconomic stability, the removal of trade barri-
ers, and selling off of state-owned enterprises.This
policy has generated huge structural changes in the
national economy, aimed at making Mexico com-
petitive in the global arena.

In the countryside, the application of an open
model brought deep and significant consequences.
The application of trade liberalization resulted in
deeper rural polarization, because only a small part
of the sector was able to take advantage of export
opportunities.Without protection, many small and
medium-size producers were simply unable to
compete with the specialized producers who
dominate international markets, and faced eco-
nomic ruin.The pure economic logic of competi-
tion takes into account neither the historic value
of peasant and indigenous cultures, nor the value
of Mexico’s enormous agrobiodiversity. According
to the logic of the open model, small peasant
farmers will eventually be replaced by modern
agents who can compete in the international mar-
ket. For this reason, rural development policies
since the 1980s have focused mainly on financial
compensation directly to families, without any
relation to production projects, and certainly with
no biodiversity conservation criteria. So direct
subsidy programs like Procampo or Temporary
Employment try to assist poor farmers migrate to
urban areas, or to change activities; some stop
producing maize and become producers of other
goods and services.

This vision of the future of poor farmers that exists
in Mexico, and which is common among economic
policy designers worldwide, fails to acknowledge
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that almost a third of the world’s population is made
up of such small farmers, who cannot simply be
wished away or easily assimilated into already over-
stretched urban areas.Although this vision has been
the dominant one underpinning rural economic
development policy in Mexico, it has not been the
only one. In practice, different visions coexist in the
universe of programs and policies.The projects ana-
lyzed here are informed by a different vision—one
of integrated development and conservation, in
which poor small-scale farmers have an economic
and social future based on their villages and regional
development.This vision also takes into account
their cultural and agrobiological wealth and their
natural patrimony, including a rich biodiversity.

It is clear that the open model is predominant in the
planning strategies for national economic policies,
and this factor operates against the success of projects
like those analyzed in this study.The model also gen-
erates obstacles to the introduction of biodiversity
conservation criteria into governmental programs

that are designed merely as compensatory actions.An
adequate economic and general development policy
must have as one of its fundamental strategies the
sustainable development of marginalized zones; and
sectoral programs must be designed to contribute to
building local integrated conservation-development
projects.This would be an important factor in help-
ing the analyzed projects to achieve effective main-
streaming of biodiversity conservation.

Those engaged in mainstreaming, however, also
need to engage with other development policies
and the mainstream of political and economic deci-
sion making, particularly in countries with great
biodiversity.A major review of development poli-
cies should be undertaken in order to incorporate
effective biodiversity conservation criteria.This
should include the promotion of integrated conser-
vation and development projects in all of the mar-
ginalized regions where small-scale and indigenous
farmers live, and where so much valuable biodiver-
sity is located.

Endnotes

1 Mexico Sustainable Development Network (Red para el Desarrollo Sostenible; RDS México), Mexico City, Mexico

2 National Commission of Natural Protected Areas (CONAND) at http://conanp.gob.mx/proders/.

3 National Commission … Biodiversity (CONABIO) at http://www-wds.worldbank.org/servlet/WDSContent
Server/WDSP/IB/1999/09/24/000094946_99092405342163/Rendered/PDF/multi0page.pdf 
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10. Mainstreaming Biodiversity in
Transition Countries: UNDP-GEF
Experiences in Project Development in
Eastern Europe, CIS, and Asia

Tehmina Akhtar1 and Jeffrey F. Griffin2

The concept of mainstreaming biodiversity conser-
vation and sustainable use in production sectors
and landscapes is gaining more attention from the
international conservation community. Social and
economic transition in Eastern Europe, the
Commonwealth of Independent States (CIS), and
Mongolia has provided fertile ground for the
development of an unusually high number of
United Nations Development Programme
(UNDP)-Global Environment Facility (GEF) proj-
ects in recent years concerned with mainstreaming
approaches. Attempts are being made in these
countries to view biodiversity in a more integra-
tive and cross-sectoral manner and to move beyond
narrow protection-based approaches.The new
approach considers the role and value of biodiver-
sity within a broader context in production sys-
tems and landscapes, as well as ways to generate
greater value from its sustainable use.

This study reviews six projects from six countries
that are attempting to mainstream biodiversity
within production: Bulgaria, Croatia, Hungary,
Mongolia, Russia, and the Slovak Republic.
The methodology included a review of project
documents, related guidance notes and supporting
materials, as well as the authors’ knowledge of 
the history and development of the projects. In
addition, each project also used a standardized
questionnaire to gather data.The findings were
compared across projects and analyzed for 

lessons to be applied to GEF’s ongoing discussion
about mainstreaming.

The study analyzes the experience of these six 
projects in the design and implementation of 
mainstreaming approaches within production 
activities for agriculture, forestry, water manage-
ment, fisheries, tourism, and other related sectors.3

The study looks at project characteristics, the 
extent to which they have been able to secure 
commitment from stakeholders, how they will
measure success in achieving mainstreaming 
outcomes, to what extent they seek to cover or 
mitigate against potential economic costs, and 
how they plan to replicate and disseminate the 
lessons generated.

The study considers how the transition process in
the region provides an enabling context for new
project strategies to be adopted, how UNDP’s
experience over the past 12 years has led to more
mainstreaming approaches being taken, how the
strategies of these case study projects may be
assessed against the guidance provided by GEF for
its strategic priority on “mainstreaming biodiversity
within production sectors and landscapes,” and
whether these earlier projects help to validate 
this guidance.The study also highlights a number
of discussion points and lessons learned, to 
inform ongoing discussions and future mainstream-
ing practice.



Case Studies in 

Mainstreaming Biodiversity 

The six case study projects considered are outlined
in this section.

Bulgaria—Conservation of Globally

Significant Biodiversity in the Landscape of

Bulgaria’s Rhodope Mountains

The focus of this five-year project run by the
Bulgarian Ministry of Agriculture and Forestry is on
the landscape of the Rhodope Mountains of south-
ern Bulgaria.4 The Rhodope is an ancient,
European cultural landscape where productive uses
of forestry and agriculture predominate and pro-
tected areas are small and scattered.The project
applies landscape-scale conservation practice and
perspective to the production landscape as a whole
and in relation to the protected areas.The change
process associated with privatization, land restitu-
tion, and European Union (EU) accession provided
an opening for more comprehensive approaches to
biodiversity conservation within the Rhodope land-
scape in order effectively to conserve the mosaic of
forest, agricultural land, and grassland habitat.

Croatia—Conservation and Sustainable

Use of Biodiversity in the Dalmatian Coast

through Greening Coastal Development

(PDF-B)5

This three-year project of the Croatian Ministry of
Environmental Protection, Physical Planning, and
Construction focuses on key sectors in the land-
scape/seascape of the Dalmatian Coast, which con-
stitutes a unique patchwork of marine, coastal,
island, terrestrial, and agricultural ecosystems.The
biodiversity has been well conserved in comparison
with other Mediterranean regions, but is threatened
by unsustainable development in tourism, agricul-
ture, industry, fishing, and transport.

The project is designed to work at several levels:
national—by promoting reform of policy and

legal frameworks and by integrating biodiversity
concerns into development planning; sectoral—by
working with government sectors to integrate
biodiversity into sector planning and with the
private sector to adopt biodiversity friendly prac-
tices; and local or country—by seeking to
improve the investment climate for biodiversity
friendly, profitable enterprises, and to increase
compliance by strengthening enforcement capac-
ity, mobilizing public pressure, and developing
economic incentives.

Hungary—Conservation and Restoration of

the Globally Significant Biodiversity of the

Tisza River Floodplain through Integrated

Floodplain Management

The main focus of this three-year project of
Hungary’s Ministry of Environment and Water is on
catalyzing effective change within agricultural and
water management areas of the Tisza floodplain,
where globally significant biodiversity results from
its unique geological and meteorological conditions
and from centuries of distinctive management prac-
tices that integrated flood control, agriculture, and
natural resource management. Over the past 150
years much of this biodiversity has been lost,
through large-scale flood control and agricultural
development projects.

In the past decade floods, declining agricultural
competitiveness, and the EU accession process have
radically altered the government’s management
objectives for the floodplain.With EU support, the
government is set to implement well-funded plans
to control floods, to reform the agricultural sector,
and to promote rural development.The project is
designed to complement these sectoral develop-
ments by encouraging alternative approaches that
include biodiversity considerations within flood
control, agriculture, and rural development pro-
grams in pilot sites.The project will also work to
influence sector agencies and decision makers at
the national level to ensure that the results of local
level demonstrations are integrated into govern-
ment policies. 103
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Mongolia—Community-Based

Conservation of Biological Diversity in the

Mountain Landscapes of Mongolia’s Altai

Sayan Mountains

This five-year project of Mongolia’s Ministry of
Nature and the Environment has as its focus the
production landscape and protected areas that
encompass Mongolia’s Altai Sayan ecoregion. In the
mountainous landscape of the Altai Sayan, semi-
nomadic herders live in family groups and graze
their animals on surrounding state grassland and
forestland.Animals and plants adapted to large, open
spaces also characterize this landscape.

The project’s strategic approach to securing the sus-
tainable long-term conservation of biodiversity in
these mountains is to apply landscape-scale conser-
vation practice and perspective to the production
landscape as a whole and in relationship to the 
protected areas.To do this, the project focuses on
empowering local stakeholders to integrate biodi-
versity conservation and sustainable use practices
and priorities into grassland and forest management.
The project is designed to mitigate threats to biodi-
versity and conserve biodiversity by: integrating 
biodiversity conservation objectives into sustainable
natural resource use policy, programs, and practice,
and linking traditional protected area management
to the landscape around each area, including cross-
border cooperation.

Russia—Conservation and Sustainable Use

of Wild Salmonid Biological Diversity in

Russia’s Kamchatka Peninsula

The first phase of this project, being run over four
years by the State Fisheries Committee
(Kamchatrybvod), focuses on a group of at least 11
salmonid fish species and the fishery management
sector in four river systems on Russia’s Kamchatka
Peninsula. Five of these 11 salmonid species are
commercially fished; the other 6 are noncommercial
species, 1 of which is the endangered “steelhead”
sea-run rainbow trout.

The project is designed to develop and pilot diver-
sity-friendly commercial fishing practices and sport-
fishing ecotourism, forge new partnerships among
local and international stakeholders, protect crucial
salmonid habitat by establishing protected areas 
and participatory management regimes, establish a
diversity information baseline by conducting field
surveys, and lay the foundation for long-term
financing. Because half of the salmonid species of
concern were commercial, the project had to focus
on the fishery production sector, requiring different
partners and approaches than those used in a tradi-
tional conservation project.

Slovak Republic—Integration of Ecosystem

Management Practices into Land and

Water Management of the Slovak

Republic’s Laborec-Uh Lowlands (PDF-A)5

This project, due to be started by the
Hydromelioration Authority of the Slovak
Republic’s Ministry of Agriculture, aims to facilitate
a transition by water managers, farmers, and other
resource managers in the Eastern Lowlands region
from conventional water and agricultural manage-
ment techniques to integrated ecosystem manage-
ment practices. In so doing, resource managers
would conserve globally significant biodiversity 
and reduce nutrient loading of Europe’s largest
transboundary river, the Danube.

The project focuses on a wetlands area between the
Laborec and Uh Rivers, characterized by its tradi-
tional rural landscape of meadows, wet meadows,
tilled land, small waterbodies, and forests. It has been
affected by a Soviet-era, energy-intensive, mecha-
nized system that was built to drain wetlands for
conventional tillage agriculture, regardless of the
economic or environmental costs.With the Slovak
Republic’s market-oriented transition, the real envi-
ronmental and economic costs of these measures are
becoming more evident and the government is
seeking ways to reduce these costs, improve water
management, and encourage appropriate agricultural
practices.The design of this project capitalizes upon
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this need by demonstrating how to apply a scientific
understanding of ecosystem function and services in
order to produce economic benefits for farmers,
while generating water quality, biodiversity, and
other environmental benefits.

Integrating Biodiversity into

Production Sectors 

In analyzing the ways in which UNDP has applied
the concept of integrating biodiversity into produc-
tion sectors, seven questions are considered:6

(1) Have the projects been mainly place-based or
sector-based?

(2) What is the range of strategic approaches used?
(3) What implications has integrating biodiversity

into nontraditional sectors had for project
design?

(4) What mainstreaming results have been achieved
during the project development phase? 

(5) How will success be measured and what barri-
ers are projects being designed to overcome?

(6) How will projects cover or mitigate the poten-
tial economic costs of adopting the main-
streaming approach?

(7) What strategies are applied for replicating 
these projects? 

1. Have the projects been mainly 

place-based or sector-based?

While most of the six case study projects described
earlier started out as place-based projects, they have

become hybrids of the place-based and sector-based
approaches. Figure 10.1 shows the range that these six
projects represent—from Bulgaria and Mongolia,
which are very spatially oriented, with sector-based
integration tools applied to a range of production
activities across their landscapes, to Hungary, the Slovak
Republic and Croatia, which are 50-50, to the Russia
Salmonids project, which tips over to a predominantly
sector-based orientation.An interesting point here is
that this is not a time line, as the Russia Salmonids
project is the oldest one in this subset of projects.

Primary and Secondary Sectors within 
Each Project’s Integration Efforts
Tables 10.1a and b present sectors of focus of the six
projects, including both government and
industry/commercial sectors. Sectors containing or
impacting on biodiversity that are thus directly tar-
geted by each project are characterized as “primary”
(P), while sectors that are indirectly or incidentally
affected are considered “secondary” (S).

The following broad points can be made about 
sectoral involvement:

■ Agriculture, as the largest sector in most coun-
tries in which UNDP-GEF works, is addressed
most in all the projects.

■ There are some viable opportunities for future proj-
ects to focus on other sectors. Projects have begun
to address mainstreaming within the water sector,
and are only just beginning with forestry, fisheries,
tourism, planning, and integrated development.

■ Five of the six projects listed rural development
as being a sector of secondary focus.This reflects

Figure 10.1: Relative Emphasis of Projects on Place-Based or Sector-Based Approaches

Place-based Sector-based 

 Bulgaria    Hungary            Slovak Republic Croatia  Russia 

Mongolia



the history of UNDP-GEF projects and their
incorporation of the “sustainable development
baseline” with the proposed GEF alternative to
secure global biodiversity benefits.

■ The six projects are largely focused on working
with government sectors, by considering sector
plans and policies, laws, regulations, and institu-
tional structures. However, almost all include state-
run as well as private sector enterprises and specific
activities to work with private sector actors.

In the case of Mongolia, private sector involvement
is largely limited to local family-based or commu-
nity-based small-scale enterprises. In Russia, the
project targets the fisheries sector, which is a combi-
nation of government and private ownership, and
the private ecotourism sector. In Bulgaria, a vibrant,
fledgling private sector has expressed considerable

support and interest in the project’s objective. Small
and medium enterprises concerned with organic
agriculture, ecotourism, medicinal plants, and other
nontimber forest products (NTFPs) are mostly
involved.The project will support forest certification
and eco-labelling of organic produce to help
develop niche markets.

In Croatia a broader range of private sector actors is
likely to be involved in the project— from small
family-run enterprises, to large hotel and fishery
enterprises at the central level. Here the project is
likely to focus both on the development of special-
ized niche markets (ecotourism) and on improving
and increasing the effectiveness of environmental
impact assessment (EIA) and other environmental
management guidelines for enterprises to ensure
conservation of biodiversity.

Table 10.1a Government Sectors

Agri- Infra- Rural Integrated 

culture Forest Tourism Water Fishery structure Development Planning Development

Bulgaria S P S S — S S — —

Croatia S — P — S — — P P

Hungary P — — P — — S — —

Mongolia P S S — — S S S —

Russia S S S — P S S — —

Slovak Republic P — S P S S S — —

Note: P, primary; S, secondary.

Table 10.1b Industry/ Commercial Sectors 

Agri- Forest Transport/ Infra- Sport-

culture Products Tourism Water Fishery NTFP Shipping structure Lending hunting

Bulgaria S P S — — S — — — —

Croatia S — P — S — S — P —

Hungary P — — P — — — — — —

Mongolia P S S — — — — S S P

Russia P S P — P — — S — —

Slovak Republic P — S — P — — — — —

Note: NTFP, nontimber forest products; P, primary; S, secondary.
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Working with the private sector poses different
challenges to working with government.The proj-
ects working in government sectors are focusing on
influencing the legal and regulatory frameworks 
that guide production activities.They seek to build
institutional and individual capacity with sector
agencies, and to develop relationships with an array
of partners, including environment agencies, pro-
tected areas, nongovernmental organizations, and 
the private sector.

The private sector projects are focusing on support-
ing the development of biodiversity friendly prod-
ucts through capacity building of small and medium-
sized enterprises, for example, in the area of 
medicinal plants. Projects look at sustainable harvest-
ing, marketing, and processing, as well as improving
production processes (in farming, livestock, and
forestry, for example). Projects are also attempting to
support niche markets for certain products (such as
certified timber in Bulgaria), and to promote greater
compliance and corporate responsibility in the 
private sector (as in the tourism sector of Croatia).

Working effectively with the private sector will 
challenge UNDP, since coordinating private sector
involvement requires ongoing stimulation from key
UNDP staff and consultants, and since project devel-
opment must proceed more quickly in order to main-
tain the interest and motivation of the private sector.

2. What is the range of strategic

approaches used?

The strategic approach of the Russia Salmonids
project is to target a very specific biodiversity
group—salmonids, and a specific sector—fisheries. It
is not “sector-specific” per se, because the place (the
Kamchatka peninsula) and its salmonid biodiversity
are central to the project’s design and justification.
But the project’s work has much relevance for the
entire fishery sector in Russia and indeed world-
wide, as it seeks to move beyond protection and
combine “traditional” habitat conservation work
with new and innovative efforts to reorient fishery
management practices. In so doing, the project seeks

to leverage the power of the fishery sector through
relatively small-scale investments in local pilots, new
partnerships, and conservation.

The project is working with the government and
private fishing industry to define just what “biodi-
versity-oriented salmonid fishery management”
means, and exactly what mainstreaming would
entail in this context. It considers how this
approach will affect quotas for fish catch, timing,
and the methods used. Pilot sites are an important
part of the project’s strategic approach, seeking to
leverage change in the commercial fishery sector.
At the same time, the project is designed to clarify
and fine-tune these changes at the local level by
piloting reoriented fishery management practices
in four specific river systems at the local
Kamchatka level.

The project is one of the first GEF projects world-
wide to be based within a fishery management
agency. Due to the visionary support of key stake-
holders, the project was ensconced in the State
Fishery Management Agency’s regional office in
Kamchatka. Diversity-oriented salmonid fishery
management requires more information to be
applied in decision making more frequently, and a
broader definition of the value of the salmonid fish-
ery.These tasks require that new partnerships be
built, involving government, academia, the private
sector, and local communities.

The strategy of the Croatia Dalmatian Coast project
is to modify development practices in a few key
sectors, especially tourism, fisheries, integrated
development, planning, banking, and shipping/trans-
port, and to modify their plans, programs, and man-
agement practices to become “greener” or more
biodiversity friendly.The project will work in three
or four demonstration sites, which are to be selected
not for the highest levels of biodiversity (hotspots),
but in areas with high visibility and high levels of
conflict, where the “greening” approaches can be
effectively demonstrated.There is a lot of emphasis
on improving EIA for the tourism industry and
demonstrating integrated coastal management.
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The project will thus work at a number of levels—
at the national level to influence planning and 
decision making, at the provincial level to support
integrated planning and integrated coastal manage-
ment, at the sector level to influence the behavior of
key sectors, and at the local level, within pilot sites,
to demonstrate sustainable practices and manage-
ment measures within tourism, fisheries, and other
local enterprises.

The overall strategy of both the Bulgaria (Rhodope
Mountains) and Mongolia (Altai Sayan) projects is
to catalyze change in resource management and
administrative governance systems in ways that ben-
efit biological diversity. Both projects are focused on
particular landscapes. Both are designed to comple-
ment and catalyze change. In Mongolia, this
includes administrative decentralization and com-
munity-based grassland management. In Bulgaria,
this includes forest and agricultural land restitution
and evolving regional development priorities.The
strategic approach of the Bulgarian project is to
work across the local, provincial, and national levels
on mainstreaming-related activities. In Mongolia,
the approach is much more focused on the local-
level stakeholders and institutions.

In both landscapes, relatively small protected areas
scattered throughout large areas required a more
integrated and larger-scale approach to secure 
conservation over the long term. In Bulgaria, this
means working with the national forest administra-
tion to reorient in subtle (but significant) ways how
forests are managed, and what criteria and consid-
erations are applied to key decisions within forest
management. It means working with newly priva-
tized forest owners to pilot forest certification,
with extra time and attention paid to biodiversity
concerns within the certification process. It also
requires working with farmers, agricultural policy-
makers, and water managers.

Achieving all this meant establishing an umbrella
institution—a nature park —to serve as the pri-
mary intersectoral coordination body for national-
level ministries and their local-level offices, as well

as municipalities, tourism, and water management
enterprises.7 A primary focus of the Bulgarian
project is on reorienting and leveraging large-scale
agroenvironmental and rural development pro-
grams to support biodiversity mainstreaming in 
the key sectors of forestry, agriculture, and tourism.

In Mongolia, it involves focusing on the local level,
which is of central importance to piloting main-
streaming efforts, and also central to planning and
policy making, and institution and partnership-
building, in order to improve local governance and
bring decision-making authority closer to the 
people who are using the resources. In Mongolia,
much of the project’s focus is on strengthening local
herder communities in order to enable and
empower local people to manage grasslands and for-
est resources in ways that reduce pressure on natural
resources and keep in reserve key habitats for tar-
geted communities of wildlife and plants.

The strategic approach of the Hungary Tisza
Floodplain Management project is to catalyze effec-
tive change in the water management paradigm along
the Tisza, one of Hungary’s largest rivers.To do this,
the project is one large demonstration of best prac-
tices for this changing paradigm—from an engineer-
ing-intensive, mechanized approach to flood control
and wetlands management—to an approach that
restores ecosystem function and services related to
natural flood control, clean water, and wildlife habitat.

The project intends to work across the vertical
cross-section of the sectors—from national policies
in the agriculture and water sectors to local farmers
applying improved practices.At the local level in
seven pilot sites, the project will build institutional
capacity for assessment, planning, and management,
by providing guidelines and training to local stake-
holders to implement holistic floodplain manage-
ment.At an intermediate or provincial level, the
project will establish institutions to help support the
local initiatives.At the national level, the project will
make recommendations for integrating biodiversity
considerations into the national flood control and
agroenvironmental programs.
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The project also seeks to review and change the
incentive structures, for example, to enable farmers
who provide flood control services to benefit from
water withdrawals rather than being charged for
them under existing perverse incentives.The project
will advocate necessary changes in pricing structures,
land-use planning guidelines, and environmental
requirements, in order to facilitate these changes.

3. What implications has integrating 

biodiversity into nontraditional sectors

had for project design?

Mainstreaming appears to require the involvement
of a broader array of stakeholders and sectors than

traditional biodiversity projects. In protection-ori-
ented projects, the environment-related government
institution usually takes the lead, with other sectors
and stakeholders playing a more peripheral role (see
table 10.2). In mainstreaming, the array of stake-
holders can be much broader and more diverse, and
the environment agency may not be the lead player.

A project’s Executing Agency, or lead agency, is one
indicator of how projects are being designed to
involve new “nontraditional” stakeholders.A review
of the Executing Agencies for the case study proj-
ects revealed that half of them are located within a
ministry other than the ministry of environment,
which is the usual GEF focal point institution. In

Table 10.2
Key Agencies Involved in Projects

Project Executing Agency Other Key Agencies

Bulgaria— Ministry of Agriculture Ministry of Environment

Conservation of Globally Significant Biodiversity in and Forestry and Water

the Landscape of Bulgaria’s Rhodope Mountains

Croatia— Ministry of Environmental Ministry of Agriculture, and

Conservation and Sustainable Use of Biodiversity in Protection, Physical Planning, Ministry of Tourism

the Dalmatian Coast through Greening Coastal and Construction

Development (PDF-B)
5

Hungary—

Conservation and Restoration of the Globally Ministry of Environment Ministry of Agriculture and

Significant Biodiversity of the Tisza River Floodplain and Water Rural Development,

through Integrated Floodplain Management State Secretariat for Water 

Management, and Water 

Management Boards 

Mongolia— Ministry of Nature and Ministry of Agriculture

Community-Based Conservation of Biological Diversity the Environment

in the Mountain Landscapes of Mongolia’s Altai 

Sayan Mountains

Russia— State Fishery Agency Ministry of Natural 

Conservation and Sustainable Use of Wild Salmonid (Glavrybvod)— Northeastern Resources

Biological Diversity in Russia’s Kamchatka Peninsula Branch (Sevostrybvod)

Slovak Republic— Hydrometeorological Authority Ministry of Agriculture, and 

Integration of Ecosystem Management Practices into (within the Ministry of Ministry of Environment

Land and Water Management of Slovakia’s Laborec-Uh Agriculture) 

Lowlands (PDF-A)
5

Note: See  endnote 5 for an explanation of funding levels for projects designated as PDF-A, and PDF-B.
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four out of six cases, the choice of the Executing
Agency was an obvious and appropriate one,
whereas in two projects (Hungary and Mongolia)
the choice was less obvious, and the agriculture
ministry could have played a lead role, had the proj-
ect not started out with environment.

It is worth noting that even where the ministry of
environment takes the lead role, the projects include
expanded roles for other sector agencies, and a
strong focus on intersectoral coordination.This is a
first step that not been particularly easy, because in
many cases the situation is complicated by difficulties
in interministerial coordination. Project implementa-
tion will test how effective intersectoral collaboration
is in reality, compared with what has been proposed.

During project design, efforts have been made in
several cases to put in place some checks and bal-
ances by designing benchmarks that track progress in
joint collaboration with other sector agencies.

4. What mainstreaming results have been

achieved during the project development

phase?

Tables 10.3a and b show the extent to which proj-
ects have been able to secure agreements prior to
implementation, and the extent of commitment to
broad changes, the details of which would be
worked out during project implementation.

From tables 10.3 a and b it is apparent that, while a
moderate level of stakeholder agreement to changes
has been achieved during project development,
securing actual commitment and buy-in for most
mainstreaming changes is being left to the project
implementation stage.This is for good reason, as
often specific changes to be brought about by these
projects are still not clear. For example, the govern-
ment of Mongolia agrees to the concept of main-
streaming biodiversity into grassland management,
but the specific changes that will be required are
not yet known, and so it is impossible to achieve
agreement on these prior to project implementa-
tion.The same is true for all of the case study proj-
ects. Mainstreaming is essentially about changing
practices, rather than drawing lines on a map or
building new infrastructure for a protected area.
These projects show that it is difficult to anticipate
the final outcome until initial steps are taken.

5. How will success be measured and 

what barriers are projects being designed

to overcome?

Table 10.4 shows an average (among the projects) of
the extent to which different indicators are being
measured. It shows that a high percentage of the
indicators included in the projects relates to building
institutional and individual capacity.This confirms
what is also seen in the field—that very little exist-
ing capacity in the production sectors to support

Table 10.3a 
Extent of Agreement during Project Development

Types of changes Extent of Agreement Prior to Implementation

Significant Moderate Very little to none

Law and polices — R,S,H,M,B R,C,M,B

Institutional B M, R,S,H,C,M
reorganization

Resources leveraged R,S,M,B H,C —

New partnerships — R,S,C,M,B —

New practices — R,S,M,B C

Table 10.3b
Extent of Commitment during Implementation

Types of changes Extent of Agreement Prior to Implementation

Significant Moderate Very little to none

Law and polices R,H,C,M R,M —

Institutional C,M,B H —
reorganization

Resources leveraged R,H,C,M — —

New partnerships R,M,B C —

New practices R,H,M,B C —

Note: B (Bulgaria), C (Croatia), H (Hungary), M (Mongolia), R (Russia),

S (Slovak Republic)



biodiversity mainstreaming. It also shows that insti-
tutions are changing and new skill sets are needed
in the region, given the transition context.

Another interesting finding of this analysis is that
projects frequently focus on measuring impact with
respect to institutional capacity, changes in practice,
and actually establishing programs and infrastructure.
These three are the most frequently measured
results, with changes in practice measured at 23 per-
cent and changes in both institutional capabilities
and the establishment of programs and infrastructure
with an average of 19 percent of the indicators.
These indicators include measuring impact with
respect to establishment or effectiveness of public-
private partnerships. In fact, the creation of new
partnerships to support the integration of biodiver-
sity into nontraditional sectors is a common thread
that runs through most, if not all, of these projects.

Projects are constrained by not knowing exactly
what impact mainstreaming will have on biodiver-
sity, and so at this point, indicators are measuring
changed human and institutional behavior, rather
than improved status of biodiversity.With respect to
impact upon biodiversity, changes in biodiversity are
measured by an average of 10 percent of the indica-
tors, the fifth most frequently measured impact
among 10 types of indicators.

6. How will projects cover or mitigate the

potential economic costs of adopting the

mainstreaming approach?

Approaches of the various projects to covering the
costs of mainstreaming are outlined in table 10.5.8

Some of the interesting points which can be con-
cluded from table 10.5 are as follows:

■ Most projects assume that there will be additional costs
associated with mainstreaming. The only exception is
Hungary, which argues that in some cases there
will be no additional costs and in other cases
there will be additional costs.This result speaks
well to the maturity and rigor of project develop-

ment work. Hungary’s win-win position is that
there will be no additional cost associated with
mainstreaming in floodplain lands, as traditional
agriculture currently practiced in the project site
is not competitive and the project area is eco-
nomically depressed. By converting the land to
different uses (such as wetlands and bird refuges)
and producing different types of products
(tourism experiences, and so forth), mainstream-
ing would not reduce levels of production, but
change the type of production to one of higher
value. However, the project acknowledges that
there will be additional costs to changing the way
land and water will be managed in terms of new
infrastructure, skills, and equipment, and makes
provision for applying government subsidies
(largely from EU programs) to offset these costs.

■ All projects assume that stakeholders will absorb the
extra costs. This includes absorbing the unquanti-
fied and even unspecified costs associated with
mainstreaming. For example, the Mongolia pro-
ject’s strategy is to mainstream biodiversity into
production sector practices, thereby “piggyback-
ing” conservation on production sector invest-
ments. Principal investments in land-use and
resource-use management over the long term 111
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Table 10.4
Frequency of Use of Types of Indicator 

Types of indicator Average percent

Changes in individual capacity and/or knowledge 11.0

Changes in institutional capabilities 19.0

Changes in law or policy 8.0

Changes in biodiversity condition or number 10.0

Changes in practice 23.0

Reduction in level of threats 2.5

Programs, PAs, and infrastructure established 19.0

Changes in awareness 2.0

Mainstreaming specifically mentioned 3.5

Participation 2.0

Source: Authors’ calculations.

Note: PA, protected areas.
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will have to come from reoriented development
expenditures.The project recognizes that there
will be additional ongoing, recurrent costs associ-
ated with mainstreaming biodiversity into pro-
duction sector practices. In the Bulgaria project,
forest certification is seen as a potential win-win
solution, where newly privatized forests are able
to access new, higher-priced markets and yet bet-
ter manage the resource and biodiversity at the
same time. Of course, this potential solution is
based on the assumption that certified forests in
the Rhodope region will be able to find suitable
buyers and markets.

■ Three projects quantify the additional costs involved,
but these are rough estimates.Two projects do not
quantify any of the costs.The Mongolia project
attempts to quantify some of the costs involved,
but again, this is a rough estimate.The project
assumes that the Mongolian Environmental Trust
Fund (METF) will be fully operational and
funded by 2009, in time to be able to cover a
relatively modest US$30,000 per year of the total
estimated US$90,000 in recurrent costs associ-
ated with landscape-scale biodiversity conserva-
tion in the Altai Sayan.The remaining
approximately US$60,000 in estimated recurrent
costs will be absorbed into government and large

sectoral program budgets as a matter of normal
agricultural and program practice.

■ No project includes a cost-benefit analysis. Hungary
comes close when it asserts that mainstreaming-
inspired changes to existing agricultural practices
will actually add value to the local land, but this
assertion is not backed up with even a basic cost-
benefit analysis. Doing such an analysis would be
difficult at this stage, given the level of ambiguity
regarding mainstreaming changes and their costs.

■ All case study projects seek to find ways of covering the
additional costs associated with mainstreaming. This
finding shows that these projects are on the right
track and are being proactive about this issue.
However, more information is needed about
whether or not the projects are succeeding in
helping stakeholders to secure this additional
funding. For example, the Bulgaria Rhodope
Mountains project relies heavily upon EU/gov-
ernment of Bulgaria program funding that has
yet to be leveraged by local stakeholders.The
project has arranged these programs and secured
their agreement to participate, but it remains to
be seen whether or not it succeeds.The Russia
Salmonids project assumes there will be addi-
tional costs for mainstreaming or reorienting
practice, but these costs are mixed up with the

Table 10.5
Approaches to Covering the Costs of Mainstreaming

Slovak 

Key elements of the solution Bulgaria Hungary Mongolia Russia Republic

The project assumes no additional cost for mainstreaming. N Y/N N N N

The project assumes the stakeholders or other sources of funding  Y Y Y Y/N Y/N

will absorb the cost.

The added cost is quantified. Y/N N N Y/N Y/N

The solution is accompanied by cost-benefit analysis or other N N N N N

supporting rationale for mainstreaming.

The project includes specific provisions/ commitments for covering  Y Y Y Y Y

the additional cost of mainstreaming.

The project relies on unquantified or unqualified assumptions in  Y /N Y Y Y Y

presenting the mainstreaming solution.

The solution seeks to qualify and quantify ecosystem services. Y Y Y Y



increased costs for enhanced conservation activi-
ties, and these costs were loosely estimated.The
project seeks to establish a trust fund to cover
many of these costs, but the trust fund is meant
primarily to cover the expenses of managing the
new protected areas and conducting an ongoing
enhanced level of research and monitoring. So
the Russia Salmonids project blurs the line
between mainstreaming within production 
practice and traditional conservation work.

■ All projects rely on unquantified or unqualified assump-
tions regarding the costs and who will pay for the 
mainstreaming solution. This result highlights the
immaturity of these mainstreaming projects. By
this we mean that UNDP-GEF is just beginning
to gain experience in mainstreaming with respect
to what works and what does not, what projects
can reasonably expect to achieve, and so on.

■ All projects recognize ecosystem benefits and seek to
understand them better. This result is promising, and
the experiences of projects in quantifying ecosys-
tem benefits and successfully integrating this way
of thinking into decision making processes must
be closely monitored. For example, the Hungary
project notes that the floodplain provides flood
control services, and that oxbows perform
extremely important ecological functions (spawn-
ing, rearing, feeding, resting and staging, aquifer
recharge, aquatic species “banks,” and habitat 
connectivity).The project will seek to influence
policy- and decision makers as well as the public
with respect to these ecosystem services.

■ Some projects were designed to achieve win-win out-
comes by handling smartly some inevitable economic
imbalances. Some projects are exploring direct
payment schemes. For example, the Laborec-Uh
project will work with the ministry of agricul-
ture in the Slovak Republic to pilot agroenviron-
mental programs that will establish contracts with
farmers to alter the way they manage grasslands,
wetlands, and forested areas.The project will help
stakeholders develop guidelines and codes by
which farmers would manage their lands in line
with wetlands-compatible land uses defined by
the agroenvironmental program. It is unclear yet
whether the payments will be sufficient to cover

the costs incurred or the benefits foregone by
farmers. But this approach will generate interest-
ing lessons for the integration of biodiversity into
agroenvironmental frameworks.

7. What strategies are applied for 

replicating these projects?

The following four approaches to replication were
considered:

Bottom-up: scaling up from local pilots 
to national, regional, and sector plans and
programs
All six case study projects utilize local pilots to test
and flesh out mainstreaming concepts and to use
these results either to influence regional and
national policy or simply to influence other local
actors in other places.The Bulgaria Rhodope
Mountains project is designed to demonstrate new
approaches at the “bottom level,” with the inten-
tion of influencing regional and national programs.
Here one begins to see some of the differences in
approach between the projects. Mongolia seeks to
use pilots largely to influence other local actors;
Bulgaria, to influence national programs that will,
in turn, influence local actors.The Croatia
Dalmatian Coast project is also being designed to
draw lessons from three or four demonstration
sites, where greening of local level sector-based
activities and enterprises can be demonstrated, to
show how coastal development can proceed in a
sustainable manner. Lessons derived in these sites
are to be scaled-up to influence management
practices and policies within sector agencies and

the private sector.

Top-down: Starting at high policy level and
moving toward ground implementation
Three of the six projects included a top-down
approach to replication of mainstreaming.The
Russia Salmonids project dedicates significant
resources to devising practical recommendations for
conservation of salmonid diversity. Funding was ear-
marked for annual lessons learned roundtables,
which will seek to facilitate adoption of lessons 113
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learned at higher administrative levels.The Hungary
Floodplain project aims, by influencing national
policies and programs, to create conditions that sup-
port the replication of project lessons to other parts
of the floodplain.

Horizontal: Extending mainstreaming to
other sectors
This approach is used by three of the six case study
projects.The Russia Salmonids project, which has a
primary focus on commercial fisheries, will sup-
port work to integrate biodiversity conservation
criteria into road building and sport fishing prac-
tices in Kamchatka.The Laborec-Uh project in the
Slovak Republic will focus on mainstreaming in
three sectors: water, agriculture, and fisheries.
Mainstreaming in multiple sectors is an integral
part of Bulgaria’s Rhodope Mountains project
approach—agriculture, water, forestry, rural devel-
opment, and tourism.

Horizontal: Expanding geographical coverage
to other specific places 
This approach is included in five of the six proj-
ects, but is fairly weak in each. Projects support
outreach and training activities but lack a clear
strategy to achieve their goal of expanding geo-
graphical coverage.The Russia Salmonids project
will hold roundtables to discuss and disseminate
best practices on an annual basis, and will organize
an international symposium and workshop at the
end of the project to share lessons learned and best
practices. Perhaps the strongest approach to
expanding geographical coverage is included in the
Laborec-Uh project in the Slovak Republic, which
will work with stakeholders to develop a system-
atic dissemination and replication plan, identifying
other areas in the country where such an approach
would work, and organizing catalytic training and
lessons learned exercises for stakeholders from
these areas. Another approach that makes sense is
included in the Hungary Floodplain project, which
aims to link up with and support ongoing pro-
grams that are monitoring and reviewing EU pol-
icy on nature protection, farming, and agriculture
in a broader context.

UNDP’s Current Understanding of

Mainstreaming

This concluding section examines how the experi-
ences of these six projects have contributed to
UNDP’s better understanding of mainstreaming, by
exploring three areas—the context of transition,
UNDP’s experience, and guidance from the GEF
on its Strategic Priority 2 for biodiversity.

The Regional Context of Transition

The ongoing social and economic trends in transi-
tion countries have produced fertile ground for
cultivating a wide range of mainstreaming
approaches.9 These trends include decentralization,
land restitution, privatization, certification, the
growing influence of the EU in terms of produc-
tion sector/ environmental programs, and growing
markets for “green” timber and natural resources.
The resulting processes of transformation have
included formulation of new laws, reorganization
of institutions, emergence of private sector actors,
greater market influences, and social and political
changes, all of which have provided entry points
for approaches to integrate biodiversity conserva-
tion needs within economic sectors and produc-
tion activities.

The six case study projects were developed within a
social and economic context that was and is charac-
terized by change, which has created many problems
for conservation but new opportunities and chal-
lenges as well.The projects responded to these
opportunities by seeking to catalyze this change, to
make the new laws and institutions more cognizant
of biodiversity, to seek out new partners, and to
develop new partnerships.The projects address all
levels of capacity development—systemic, institu-
tional, and individual—and have been able to work
across an array of these levels, partly as a conse-
quence of the change process.

Mainstreaming is facilitated by the decentralization
process in Mongolia, by the social and economic



changes in Croatia and the Russian Far East, and by
the changes inspired by the accession of several
Eastern European countries to the EU. In the case
of the EU accession countries, Bulgaria, Hungary,
and the Slovak Republic, the accession process has
acted as an “enabler” for mainstreaming approaches.
It remains to be seen, however, to what extent the
experience and lessons of these countries would be
relevant to other contexts.The fact that the other
three projects included in this study are from non-
EU accession countries shows that astute project
development work may be able to identify appro-
priate enabling processes and supportive strategic
directions in many countries.

UNDP’s Mainstreaming Experiences in

Transition Countries

Twelve years of experience in developing and imple-
menting more “traditional” biodiversity projects has
influenced how UNDP-GEF projects have under-
stood and begun to apply the concept of mainstream-
ing. Looking back at these projects with the concept
of mainstreaming as it is currently articulated, one can
see an evolution of mainstreaming approaches.

Prior to the emergence of the strategic priorities in
the Biodiversity Focal Area in 2003, the GEF
emphasized conservation of specific places and their
biodiversity. For the most part, UNDP/GEF projects
have sought to conserve biodiversity in one or more
protected areas and/or ecotypes.To do so, projects
have been designed to assess the threats to this spe-
cific biodiversity and their root causes, and design a
project to remove those root causes and thereby the
threats.The focus of these projects has been on 
“traditional” conservation— strengthening environ-
mental laws, building capacity of organizations,
establishing and strengthening protected areas, work-
ing with local communities to promote community-
based management of biodiversity, and so forth.

Mainstreaming-related work, if it appeared in
UNDP projects, most often appeared under the
guise of “sustainable development,” and was one
tool used to reduce pressure on the specific biodi-

versity resource. For example, if existing agricultural
practices threatened biodiversity, the project would
seek a way to help local stakeholders modify these
practices and thereby mitigate the threat.A “Special
Study on Mainstreaming Biodiversity Conservation”
prepared by UNDP for the GEF Biodiversity Program
Study 2004 (UNDP 2004) analyzed a subset of
eight fairly mature GEF projects.The study found
that these older projects focused on two types of
approaches to mainstreaming: improving sustainable
resource management (largely at the local level) and
creating an enabling environment for conservation
by strengthening laws, institutions, and so forth
(largely at national or subnational levels).

In more recent projects, such as those analyzed in
this study, the standard analyses of threats and root
causes began to point the UNDP-GEF in new
directions. In more and more situations, when we
asked the question “What does the biodiversity of
concern need in order to be protected?,” the answer
pointed not just to traditional protection measures
or strengthened protected areas, but to new govern-
mental and commercial sectors, and new partners
and approaches.We began looking beyond protected
areas at larger landscapes, related sectors, and pro-
duction practices. Our case study analysis shows a
range of approaches and levels of complexity being
applied by these six projects to achieve specific
“mainstreaming” targets.

UNDP-GEF’s understanding of “mainstreaming,” as
evidenced by the analysis of these six projects, is
informed by the following aspects:

■ Mainstreaming is inherently practical in its pur-
pose and concept, and so we are striving to focus
on impact, or just what “mainstreaming” means
to the biodiversity of interest and, equally as
important, to the average practitioner in the 
target sector(s).

■ Mainstreaming, for our purposes, integrates bio-
diversity conservation and sustainable use into
“non-green sectors” that are largely production-
oriented.The practice is not only relevant to
sectors that utilize or extract natural resources 115
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(forestry, agriculture, mining, oil and gas), but
also to those with an impact on biodiversity
(tourism, planning, construction, transportation,
and so forth).

■ The term “production sectors” (or “non-green
sectors”) is preferred in this context, rather than
“economic sectors,” for two reasons:The term
“economic” is restrictive and does not account
for the full range of social and cultural benefits
produced by various sectors; and because pro-
tected areas can be (and are also) economically
productive uses of the land and/or seascape.

■ Mainstreaming strategies can be effectively
applied at a range of different levels—local,
provincial, and national. In these case study proj-
ects, all three levels have been targeted in order
to influence the different levels of decision 
making that have an impact on biodiversity.

UNDP’s Contribution to Interpreting the

GEF Secretariat’s Guidance on SP-2 

The GEF Biodiversity Program Study 2004 (Dublin
and Volonte 2004) and the Second Overall
Performance Study (OPS2) (GEF 2002) noted that
the GEF biodiversity portfolio has predominantly
emphasized support for protected areas, with less
emphasis on systemic capacity building, setting up
sustainable financial instruments, education and
awareness, and participatory management involving
local stakeholders. Sustainable use, mainstreaming,
and private sector initiatives were identified as areas
requiring further emphasis.This was broadened with
the development of the four new strategic priorities
in 2004, particularly Strategic Priority 2 (SP2)
focusing on mainstreaming biodiversity within 
production sectors and landscapes.

UNDP-GEF experiences in project design, as repre-
sented by the six projects analyzed in this study, are
relevant to SP2’s objective and help to validate it,
through directions already being prioritized in the
process of project design prior to the emergence of
the strategic priorities. Furthermore, this case study
analysis highlights the importance of the natural
resource-based sectors mentioned in GEF’s objec-

tive—specifically agriculture, forestry, fisheries, and
tourism—to biodiversity mainstreaming approaches.
However, these projects also indicate the importance
of a range of other sectors that are not natural
resource-based but have the potential to have nega-
tive impact on or provide opportunities to positively
benefit biodiversity, such as infrastructure, urban
development, rural development, coastal develop-
ment, planning, and banking.

The six projects considered in this paper use
approaches that are in line with the kinds of activities
suggested by the GEF (GEF 2003)—developing the
capacity of stakeholders, developing market incentive
measures, and undertaking demonstration projects.All
projects place a strong emphasis on creating an
“enabling environment” for biodiversity by focusing
on legislation and policy change; building institu-
tional capacity of government agencies and other
stakeholders; developing partnerships between stake-
holders; and developing knowledge, guidelines, and
management procedures that help to integrate biodi-
versity conservation needs.Though a lesser emphasis
is placed on market-incentive measures, at least five
of the six projects include specific activities to sup-
port certification, development of codes of conduct,
engagement of private sector stakeholders, and small
and medium-sized enterprise development. Finally,
demonstration is a key element of all projects, with a
number of different strategies being employed for
replication of project approaches, as indicated above.

In addition, several of the projects analyzed also indi-
cate the importance of carefully tailoring project
design within the overall strategic directions taken by
countries.The effectiveness of some of these project
design experiences stems from the fact that projects
were clearly designed to support new directions, and
were thus able to obtain buy-in and interest from
government and private stakeholders engaged in
these change processes.This has helped to obtain
greater leverage of GEF resources by integrating bio-
diversity within the strategic reform of laws, policies,
institutional mandates and capacity, role of stakehold-
ers, and jurisdictions over land and resources. Linking
projects with larger governance and sector changes116
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may also have important implications for assuring
greater sustainability of project impacts in the longer
term. However, the overall success of these initiatives
will also be affected by the degree to which stake-
holders ultimately buy in to these new approaches
and apply new practices, and the degree to which
these new overall policy directions succeed.

Conclusions

In conclusion, there are a number of key discussion
points arising out of the analysis of the six UNDP
projects.These are as follows.

Sector-Related Issues

■ Mainstreaming biodiversity is important not just
in natural resource-specific sectors, but also in
other areas such as planning, transportation, and
development.

■ Mainstreaming requires new partners and new
approaches—and in many cases more intensive
management activities (that is, additional and
enhanced data, information, monitoring require-
ments, as well as often greater local community
involvement).

■ There is a shift from standard approaches to
improving limited resource use at the local level,
to more complex and comprehensive efforts to
integrate biodiversity into production sectors.

■ While all projects include agriculture as a key
sector, there are some real opportunities for
future projects to focus on nonagricultural sec-
tors. Projects are currently addressing main-
streaming in the areas of agriculture and water,
and are starting to address forestry, fisheries,
tourism, planning, and rural development.

■ Sustainable use or management is not the same
as biodiversity-oriented management.The Russia
Salmonids project successfully made this case,
opening the door for conservation of commer-
cially viable species to be targeted—that is, for
biodiversity that is also a commercial resource.

■ Rural development issues have been an important
co-funded part of nearly every UNDP-GEF proj-

ect since the GEF’s inception. Now, with the strate-
gic priority on mainstreaming, this relationship is
changing. In order to achieve mainstreaming, rural
development becomes an area for active GEF
input, where a number of opportunities may exist
for biodiversity considerations to be integrated,
whereas under “traditional” GEF projects it was
seen as more of a peripheral,“co-funded” issue.

Engaging the Private Sector

■ Projects are being designed to facilitate growing
private sector opportunities in forest certifica-
tion, organic agriculture, and tourism, among
other areas. But the private sector remains a 
relatively unknown quantity for these case 
study projects due to lack of experience in these
countries in working with the private sector on
biodiversity issues.

■ The private sector is an obvious area for future
mainstreaming work in this region, given the
transformation that is occurring. UNDP-GEF
could begin thinking about what it can do to
promote more private sector-based mainstream-
ing initiatives. UNDP country offices could
consider the trends in their countries with
respect to commercial sectors/government 
sectors, and identify promising opportunities,
for example, through emerging private sector
institutions, trade associations, trade unions, and
chambers of commerce.

■ Working effectively with the private sector will
challenge UNDP and GEF in terms of staff time
and skills. Coordinating private sector involve-
ment requires ongoing stimulation from key staff
and consultants.Also, project development must
proceed more quickly and be allowed to engage
the private sector in new and different ways.

Integrating with UNDP’s Work as a GEF

Implementing Agency

■ UNDP’s understanding and application of
“mainstreaming” is influenced by UNDP’s 
own emphasis on and experience with sustain-
able development. 117
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■ Many UNDP country program initiatives provide
opportunities for GEF incremental investments in
mainstreaming. Mainstreaming approaches were
facilitated in practical terms when projects built
upon what UNDP’s own country programs were
doing in this area. For example, in Bulgaria the
UNDP country office was already working in the
Rhodope region to promote job creation and
sustainable livelihood development, thus actively
supporting small enterprise development, espe-
cially in medicinal plants processing, and market-
ing, as well as restoration of cultural heritage and
promotion of sustainable tourism.

■ UNDP’s emphasis on improving governance in
terms of law, policy, decentralization, administra-
tion reform, and local empowerment provides
many potential entry points for biodiversity main-
streaming efforts.The Mongolia project is good
example of a project building upon UNDP’s gov-
ernance reform and support for decentralization.

Engaging Appropriate Stakeholders

■ Projects need to keep options open on the choice
of lead agency until the project approach is clear.
The decision on the lead agency is one that
should be given more attention early on and as
the project development process moves ahead. It
is important to consider whether a project with
the objective to mainstream biodiversity within a
particular sector or region is best positioned in
the ministry of environment, or in a relevant 
sectoral/cross-sectoral or regional agency.

■ A key lesson that emerges from many of the proj-
ects in this study is the need to engage the private
sector early on, and to ensure that the project
design process includes appropriate strategies for
working with the private sector.This lesson
applies equally to all project partners—to clarify
and confirm their roles and responsibilities and
level of engagement, as well as to devise appropri-
ate mechanisms for information exchange,
collaboration, and intersectoral coordination.

■ Real stakeholder buy-in to mainstreaming will
have to be secured during project implementa-
tion.This is one question that should be moni-

tored closely as these projects continue along
their implementation path.While broad directions
have received support, most of the specific
changes to be brought about by these projects are
still not entirely clear; thus agreements and buy-in
need to be secured as initial steps are taken
toward defining mainstreaming approaches and
identifying any specific changes that are required.

Measuring Success and Impact

■ Only 10 percent of indicators applied by case
study projects focus on measuring impact of the
project on the state and condition of biodiversity.
There is more work to do in terms of under-
standing the kind of impact mainstreaming 
outcomes can have on the state of biodiversity.

■ To date, UNDP’s approach to mainstreaming in
countries in transition has focused on the practi-
cal aspects of mainstreaming.The highest per-
centage of indicators included in these projects
measures “changes in practice.”This distinct 
practical orientation to mainstreaming activities
should not be lost but built upon, developing
clear strategies to influence practice, as well as
monitoring the linkages between changes in
practice and the reduction of threats and
improvement in state of biodiversity.

Economic Costs of Adopting the

Mainstreaming Approach

■ Projects need to explore how to do more thor-
ough cost-benefit analysis during the develop-
ment phase, as well as during the project
implementation process as an integral part of
project monitoring. Some questions to pursue
are: How can a quantification of ecosystem bene-
fits be integrated into decision-making processes?
How are our projects succeeding with the win-
win approaches? What about the situations where
net economic losses result from mainstreaming
biodiversity? Are these situations being faced; and
if so, how successfully? 

■ It is important to consider how mainstreaming
affects the “bottom line” for local people One118
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particularly interesting lesson to be learned
from the Mongolia Altai Sayan project will be
in relation to this issue, and how mainstreaming
affects herders.Will it really have no significant
effect? Will it ultimately be too costly for them
to undertake without some sort of subsidy?
The local experience needs to be tracked and
analyzed, and if additional payments are
required, they must be carefully developed to
provide incentives.These questions will be an
important part of a project’s adaptive manage-
ment approach.

Replication Approaches—Strategies for

Wider Adoption

■ Our analysis has shown that projects are applying
a number of different approaches to replication,
from bottom up to top down, as well as horizon-
tally to other sectors or geographic areas.

■ In order to develop an effective and comprehen-
sive plan to facilitate wider adoption, significant
attention must be paid to this issue during proj-
ect development.

■ A project’s replication plan should be adaptable,
because it is difficult to determine how replica-
tion will occur before we know what specific
results the project will achieve.

Postscript: New Projects and

Future Directions in

Mainstreaming

Since 2003, the number of UNDP-GEF projects
focusing on mainstreaming issues has increased, and a
broader range of approaches and strategies have been
proposed. Several recent projects are working far more
closely with specific sectors as well as with specific
industries or commodity markets (for example tourism,
coffee, cocoa, and medicinal plants). In fact, three dis-
tinct types of mainstreaming projects are emerging,
focused: (1) on a specific landscape or territorial/juris-
dictional area; (2) within a specific sector, including the

government and private actors within that sector; and
(3) within a specific industry or commodity market.

Bioregional approaches to conservation of specific
habitats are also being taken (grasslands in South
Africa, for example).This project focuses on key
sectors that have an impact on the condition of
grasslands, and aims to promote grasslands friendly
production practices to reduce loss of priority grass-
land areas and species, and to guide sectoral plan-
ning in three key sectors by providing biodiversity
information and promoting integrated planning.

Species-focused projects (such as Soaring Birds
along the West Asian-East African flyway), are look-
ing at ways to make development in key “bottle-
neck” sites along the flyway more “bird friendly,” by
seeking to influence key sectors in these areas such
as agriculture, water management, energy, and infra-
structure development, in order to protect soaring
birds on their migratory routes along these flyways.

This paper is a preliminary effort by UNDP to ana-
lyze and draw lessons from this strategically impor-
tant subset of projects being launched in transition
countries.As these initiatives mature and new proj-
ects develop, UNDP will periodically take stock of
how ongoing mainstreaming projects are progress-
ing, what sort of success they are achieving and the
roadblocks they are facing, and what emerging les-
sons and best practices can be shared with other
mainstreaming projects.As more experience is 
generated and more guidance becomes available 
on areas identified here as needing more attention
(such as engaging the private sector, measuring
impact, and undertaking cost-benefit analyses),
UNDP will facilitate continuing feedback to and
interaction with these ongoing projects, in order to
refine approaches and incorporate new guidance.
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Endnotes

1 Adviser, GEF Unit, Energy & Environment Group, Bureau for Development Policy, UNDP, New York, USA

2 Independent consultant to UNDP and GEF, Portland, Oregon, USA

3 Four of the six projects reviewed are being implemented, while two are still in the development stage. It is worth noting that the
project development phase for GEF-funded projects is an important foundational stage that lays the groundwork for a common
understanding among stakeholders of what the project will achieve, defining the project strategy, building partnerships among a
range of actors, and mobilizing financial and institutional commitments.

4 A full-sized project is a project that receives over US$1 million in GEF funds to complement other co-funding that the project
may have secured.A medium-sized project is one that receives less than US$1 million in GEF funding.

5 The term PDF stands for project development facility, which funds the preparatory stages of GEF project development. PDF-B
refers to grants of up to $350,000 from the GEF used for development of projects above US$1 million (full-sized projects) and
PDF-A refers to grants of $25,000, usually for projects under US$1 million (medium-sized projects).

6 For purposes of this case study, the term “production” is used to describe sectors traditionally not considered environmental.

7 This designation is in line with IUCN (The World Conservation Union) Category V,“Protected Landscape,” which permits
multiple uses of land.

8 Information from the Croatia project was not available at the time this paper was written, because economic aspects were still
being studied.

9 For purposes of this study, the term “transition countries” is used to include Eastern European countries, the former Soviet
Union, as well as Mongolia, which have all undergone dramatic social, economic, and political changes since the early 1990s.
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In India, until recently, natural forests were considered
to be the sole repository of biodiversity. Not much
attention was given to the need to conserve biodiver-
sity in other biozones and economic sectors like agro-
forestry systems and commercial plantations.Today,
however, it is recognized that managing biodiversity in
production landscapes is critically important for main-
taining regional ecological connectivity and enhanc-
ing ecosystem values and services. It is also understood
that the dynamics in the surrounding production
sectors have a direct impact on the biodiversity of
“exclusive conservation areas” and vice versa.

The need to mainstream the objectives of biodiver-
sity conservation into the management of produc-
tion landscapes assumes paramount importance in
this context.A classic case in this regard is the link-
age between the tea gardens and the ecological
integrity of a large, fragile rain forest zone, called
“the High Ranges,” in the Western Ghat mountains
of peninsular India.

Perhaps the largest nonforestry land use activity ever
undertaken in the Western Ghats was the establish-
ment of the tea industry.Vast stretches of invaluable
tropical rainforest formations were destroyed for this
purpose over the last couple of centuries (see box
11.1 for a brief history of the region). Nevertheless,
paradoxically, some of the best preserved remnants
of rainforests exist inside tea gardens, especially
along the crest line of mountains and valleys.These
areas provide shelter and corridors for wildlife, and
support essential ecosystem functions and services.

Almost all the tea gardens of the Western Ghats are
strategically positioned and located in high value
biodiversity zones close to protected areas.

As a result of fluctuations in the global economy, the
tea industry is undergoing a crisis of unprecedented
dimensions.The present crisis is having phenomenal
repercussions for the ecology of the region, and is
disrupting the relatively stable socioeconomic fabric
of the region.The most disastrous consequence of
this crisis is the loss of livelihood by the large labor
force engaged in the tea industry, leading to labor
unrest and the possibility of the plundering of
forests and other bioresources in order to provide
alternative livelihoods.

The present case study is an attempt to portray the
critical link between biodiversity conservation and
the tea industry, the pattern of the present crisis and
its impact, the need to mainstream biodiversity into
the tea industry by establishing effective partnerships
for the long-term sustainability and conservation of
the region, and the possibility of replicating this
model elsewhere.

The Western Ghats: Conservation

Values and Key Threats

The topographical entity called the Western Ghats
of India is identified as one among 25 biodiversity
hotspots in the world. Lying parallel to the western
coast of peninsular India, this 1,400 kilometer-long
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mountain system spreads over 0.14 million square
kilometers (km2) in extent. One of the oldest tropi-
cal mountain systems in the world, the Western
Ghats is known for its immense biological and cul-
tural diversity. It supports a human population of
over 40 million, of whom about five million are
indigenous people whose very survival depends on
the natural resources of the region.

During the last couple of centuries, however, this
unique geographical zone has been subjected to large-
scale human interventions, with deleterious impacts
on the regional ecology.The southern parts of the
Western Ghats still have extensive, well-preserved cli-
max vegetation and are among the best representative
areas of the Indo-Malayan rain forest formation.
The complex topography and rugged terrain of the
Western Ghats have provided refuge for a racially 
varied set of microcultures as well (Nair 1991, p. 92).

The Western Ghats shapes the physical and cultural
landscape of peninsular India through its impact on the
climatic regime, hydrology and nutrient cycling, and
its provision of a source of hydroelectric energy, raw
material for forest-based industries, and a wide range
of natural produce for local communities. Practically all
cash crop cultivation in peninsular India is in the
humid zones of the Western Ghats, and the whole
economy of the region is dependent on this activity.

At present, the Western Ghats is witnessing large-scale
ecological degradation as a result of the destruction of
forests for commercial tree plantations, the clearance
of large tracts of land for the cultivation of cash crops,
such as cardamom, coffee, tea, rubber, and pepper,
excessive cattle ranching, and unsustainable land-use
practices. Road construction, urbanization, and mass
tourism are factors as well.This leads to rapid erosion
of biocultural diversity, triggering genetic, species, and
ecosystem malfunctions and extinctions, and affecting
the livelihood and security of local communities.The
complex socioeconomic environment, created by high
population density, heterogeneity in land cover, and
irrational land-use practices compounds the problem
and makes conservation and management of biodi-
versity in the Western Ghats a challenging task.

The High Ranges

Geographical Positioning

The High Ranges, located in southern Western
Ghats, is comprised of high mountain ranges rising
to over 2,000 meters (m) above mean sea level, and
includes the highest point on land in peninsular
India, the Anaimudi Peak (2,695m), extending from

Box 11.1
History of the High Ranges

With planters from Europe moving in en masse, destruc-

tion of forest vegetation in the High Ranges became

extensive by the 1850s. After the British started directing

the administration of the region, forests became state

property and intensive forest exploitation a state objec-

tive and monopoly. Hardwood, initially from natural

forests and later from plantations of tree species such as

Teak, Eucalyptus, Wattle, Pine, and Alnus, became a major

source of revenue for the British government and local

rulers. Revenue could also be generated through cash

crops such as coffee, tea, cinchona, rubber, cocoa, and a

host of subtemperate fruits and vegetables.

The High Ranges were viewed as an ideal location for cof-

fee and tea cultivation, and in 1877 Mr. J.D. Monroe took

on lease the extensive Kannan Devan Hills, part of the

present High Ranges. Large-scale deforestation for plan-

tation crops became a trend that extended to other parts

of the southern Western Ghats as well. From the 1940s,

the area saw large-scale development of river valley proj-

ects. Organized, massive forest encroachments became

the order of the day from the 1950s, and there was a

rapid build-up of population in the High Ranges.

Rampant deforestation in every part of the hills, ecologi-

cally unsustainable agricultural practices, and total dis-

regard for ecological safeguards in developmental

activities (including the construction of dams, roads, new

townships, and commercial forestry) together con-

tributed to a serious ecological crisis in the High Ranges.

During the late 1990s, the High Ranges became a favorite

tourist destination, and the region witnessed large-scale

infrastructure developments in tune with the demands

of the tourism industry.
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approximately 9° 20’ N latitude to 10° 20’ N lati-
tude and 76° 30’ E longitude. It is roughly a horse-
shoe-shaped plateau with a few high ridges.The
High Ranges and the adjacent hill tracts to the east
in the state of Tamil Nadu together extend over
7,500-8,000 km2.The area is characterized by steep
rugged terrain and highly dissected valleys forming
the major river systems of peninsular India.The
High Ranges area is surrounded by other geograph-
ical zones of the Western Ghats called Nelliampathy
Hills,Anamalai Hills, Cardamom Hills, and the 
eastern portion of Palani Hills.

Climate

Due to varying topographical features, the climate
within the tract exhibits remarkable differences.
During the southwest monsoon, from June to
August, the wind blows throughout the day and
night, and maximum precipitation is received during
this period.An unpleasant extreme climate is experi-
enced in the eastern slopes of the landscape during
summer and in the high altitudinal Munnar area dur-
ing winter.The average annual rainfall in the rain-fed
part of the High Ranges varies from 3,000 to 8,890
millimeters (mm), and in the Anjanad Valley it goes as
low as 1,270 mm.The temperature varies between
subzero and 35° C.The dry season commences from
January and lasts until May on the western side, and
in the eastern valley it extends to July.

Biodiversity Values

The relatively stable geological history of the High
Ranges provided ideal environmental conditions for
the evolution of an exceptional ecological richness
and diversity.This high plateau has at present mostly
high-elevation subtropical evergreen forests called
sholas along sheltered valleys, interspersed with
grasslands and extensive tea and Eucalyptus planta-
tions.The sholas are relict vegetation harboring
species that have outlasted the gradual climatic and
ecological changes since the last glaciation, 30,000
to 20,000 years ago.These Pleistocene refugia are

mostly restricted to the High Ranges and are
among the most endangered ecosystems in India.
Eravikulam National Park, the last refuge of the
endangered Nilgiri tahr, is an officially designated
PA, located in the tract and acting as the nucleus of
conservation in the region.

The High Range region is equally rich in faunal
diversity and noted for its high degree of endemism.
There is a high density of endangered species like
the Nilgiri tahr (Hemitragus hylocrius), Indian ele-
phant (Elephas maximus), tiger (Panthera tigris), gaur
(Bos gaurus), sloth bear (Melursus ursinus), Sambar
deer (Cervus unicolor), leopard (Panthera pardus), wild
dog (Cuon alpinus), Nilgiri langur (Trachypithecus
johnii), lion-tailed macaque (Macaca silenus), and
threatened birds like the great Indian hornbill
(Buceros bicornis) and black and orange flycatcher
(Ficedula nigrorufa) in the region.

Considering the species richness, the diversity of
vegetation, and the presence of unique habitats, the
ecosystem value is of the highest order.The impor-
tant functions of the ecosystem are hydrology, avail-
ability of water for hydroelectric power, irrigation,
and drinking water purposes, and amelioration of
the climate. In the absence of an established litera-
ture on ecosystem values for the region, such values
cannot adequately be quantified. However, on a 10-
point scale, it is argued that the ecosystem value of
the High Ranges would range between 9 and 10
(Ramesh and others 2003).

Human Ecological Values

The High Ranges had a fairly large population of
hill people and forest dwellers who showed a high
degree of biocultural relationship with the natural
environment. Prominent among them today are
Mannan, Muthuvan, Malasar, Malamalasar, Kadar,
Paliyans, Mala Arayas, Malampandarams, and Hill
Pulayas. Subsistence farming and the collection of
nonwood forest produce form their lifeline.
However, the erosion of traditional survival strate-
gies, illogical interventions by the government, and
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other changes have severely affected the sociocultu-
ral conditions of these people.

Apart from this, the High Ranges are occupied by a
large number of settlers who live either in small
townships or in scattered homesteads.The estimated
population in the whole landscape is around 1.5
million.The primary occupations of the settlers are
agriculture, the plantation industry, the collection
and marketing of forest produce, forest-based labor,
tourism, and other service sectors.

Land-Use Pattern

The current land-use pattern in the High Ranges
presents a complex scenario.The High Range
region still has about 50 percent of its area under
forest cover. Large-scale conversions of forests have
occurred to make way for cash crop plantations.
Almost half of the total agricultural area is under
plantation crops such as cardamom, tea, pepper, cof-
fee, and rubber.At least 70,000-75,000 hectares of
land is under nonfood crops.While there has been
very little change in the cropping areas under tea,
there has been a radical reduction in the cardamom
plantations.The changes affecting the cardamom
plantations and the uncertainties in the tea industry
constitute the major ecological destabilizations
affecting the High Ranges.

Cardamom Hill Reserve is a peculiar tenurial
enigma of the High Ranges. Primarily used for 
cardamom cultivation, these evergreen forests have
been subjected to irrational administrative actions
which have adversely affected their biodiversity
value to a considerable extent. Over the years, the
area under cardamom cultivation has been reduced
and the cropping pattern changed to more sun-
loving crops such as pepper.This has resulted in a
loss of top canopy vegetation in the region.

The human-inhabited areas of the High Ranges
represent typical tropical agroforestry systems that
are multispecies and multitiered, often simulating
rainforest conditions.These systems are rich in agro-
biodiversity, especially that of wild cultivars and edi-

ble plants. However, the influx of cash crops like
coffee, rubber, pepper, tea, cardamom, and so forth
has substantially reduced the area occupied by such
age-old farming systems. Large tracts of the natural
forests have been converted to monoculture planta-
tions of Eucalyptus and Acacia.

The High Ranges harbor Eravikulam National
Park, one of the premier and high-value protected
areas of the southern Western Ghats.The region is
fast becoming a mass tourism destination, with its
associated negative impacts. Eravikulam National
Park and the adjoining town of Munnar are testi-
mony to this phenomenon.The floating popula-
tion of visitors has started to upset the settled
socioeconomic life of indigenous communities
and plantation laborers.The shift in land use from
agricultural to commercial plantations and to 
mass tourism places excessive pressure on limited
natural resources, thereby reducing the quality of
the landscape.

Other Conservation Issues

Other conservation issues confronting the High
Ranges can be broadly categorized as follows:

■ Land-use issues: Some of the major threats to the
forests of the landscape include fire, poaching,
marijuana cultivation, large-scale collection of
nonwood forest produce, invasive alien species,
tree felling, encroachment, and human-wildlife
conflict.The area has become highly vulnerable
to encroachments and resource dependency,
because of certain global events and recent
changes in government policies.

■ Human issues: Conflict between forest-dwelling
communities and the state-controlled forest
department is increasing day by day.A lack of
appropriate policies, limited livelihood options,
heavy subsistence dependency on limited
resources, a lack of mutually agreed access rules,
the near absence of a comprehensive system of
participatory management of natural resources,
and the nonexistence of an ecological code for
the region are among the reasons for this.
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■ Institutional issues: Major institutional issues con-
cerning the landscape are inadequate coordina-
tion among agencies, interagency conflicts,
ineffective planning, and improper implementa-
tion of various programs.The lack of a compre-
hensive conservation policy in the overall
developmental process of the region compounds
the problem.

Partnership between the Tea

Industry and Biodiversity

Conservation

Though the birth of the tea industry was marked by
the large-scale decimation of primeval rainforests,
interestingly, remnants of this industry have played a
major role in the conservation of biodiversity of the
High Ranges. Nestled in the high-value conserva-
tion zones of the Western Ghats, the majority of the

tea gardens still have intact interspersed forest vege-
tations along the crest lines of mountains and in the
sheltered valleys.

Right from the beginning, the managers of tea gar-
dens were aware of the role of these remnant vege-
tation formations in maintaining essential ecological
functions in the region. Like spokes in a wheel,
these relict areas play a crucial role in ensuring link-
ages with other prime biodiversity zones and
“Exclusive Conservation Areas” in the otherwise
fragmented and manipulated landscape.These areas
also act as corridors for the movement of wildlife
and thereby ensure genetic flow across a large land-
scape. Of particular significance in this regard is the
migration of elephant herds from Munnar to
adjoining areas using these corridors.

Some of the important protected areas in the
Western Ghats were formed through the active
patronage of large tea estates.An example is
Eravikulam National Park, which is 97 km2 in
extent and the last stronghold of the endangered
Nilgiri Tahr. Surrounded by large corporate tea gar-
dens, the National Park has a conservation history
dating back to the establishment of tea plantations.
The area was managed as a game preserve by the
erstwhile Kannan Devan Hills Tea Produce
Company and managed through the High Range
Game Association. It was later taken over by the
government and declared as a protected area in
1975 (Zacharias 2002, p. 103). Even now, the man-
agement of the tea estate is sensitive to the concerns
of biodiversity conservation.The existing patches of
forests in the tea gardens are zealously protected.
Another corporate estate in the northern part of the
Eravikulam National Park has a clear written policy
and guidelines for safeguarding the interests of 
biodiversity in its tea gardens.

It can be seen that, though not part of any deliber-
ate policy initiated by the government, the ethos of
biodiversity conservation has been mainstreamed
into the working of large corporate tea gardens of
the High Ranges.The same is not necessarily true
in the case of small-scale cultivators of tea. But their

Box 11.2  
Present Structure of the Indian Tea Industry

India is the largest producer and consumer of tea in the

world. It produced 854 million kilograms of tea and con-

sumed 673 million kilograms in the year 2001. Since inde-

pendence, tea production in India has grown over 250

percent and presently accounts for 31 percent of the

global production of tea. India also exports an average

180 million kilograms of tea every year. There are around

88,000 tea production units in India covering an area of

45,000 hectares, of which approximately 98.2 percent

belong to small growers. However, these only account for

14.5 percent of the total area under tea and 11.1 percent of

total tea production. The larger estates (greater than 400

hectares) account for about 48.3 percent of the total tea

area and 53 percent of total tea production. These big

plantations are part of a chain of plantations owned by

large corporations and multinational companies. The

estates that are between 200 and 400 hectares in size

account for about 0.5 percent of the total number of

estates but have 24.1 percent of the tea area and 25.2 

percent of total tea production. Clearly, big corporate

planters are the most influential players in the tea trade.
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role is limited (see box 11.2 on the present structure
of the industry). In short, the existing model of a
conservation-production partnership in the tea
industry is governed more by conventions originat-
ing in the colonial era than by macro-level inter-
ventions from the state, either in the form of any
policy formulation or through large-scale political
and financial support.

The Crisis in the Tea Industry 

and Its Impact on Biodiversity 

in the High Ranges

The tea industry is now experiencing an unprece-
dented crisis originating both from global economic
forces and from locally caused environmental degra-
dation (Centre for Education and Communication
2003, p. 89). Since 1999, the price of Indian tea has
declined to such an extent that, for the producers,
the price they earn is lower than the cost of pro-
duction, thereby making tea production nonremu-
nerative. One after another, tea plantations are
closing production.The labor-intensive tea industry
is the second largest employer in India (with more
than 1.1 million workers on permanent payrolls),
and the social implications are thus immense.

Tea plantations are not just economic production
units, but rather stable social institutions.The
enclave economy of the tea estates was built on the
principles of exclusion, dependence, and heightened
vulnerability. Located in remote localities, workers
in these plantations lose not only employment,
wages, and other statutory benefits like health,
food, firewood, and education following the closure
of a plantation.Workers also lose amenities like 
safe drinking water, sanitation, and electricity, and
this often forces people to search for alternative
livelihood options.

For the large unemployed labor force of the closed
tea estates, the easiest option becomes plundering
the biodiversity in the adjoining landscape.
According to Sarkar (2003), in the federal state of
West Bengal, around 70,000 workers of abandoned

tea estates have become solely dependent on forests
for their survival and have decimated the forested
slopes of the lower Himalayan Mountains.A similar
disaster is just around the corner in the High
Ranges as a result of the closing down of the tea
estates.This could lead to a deteriorating law and
order situation, social unrest among local communi-
ties, and a never-ending vicious cycle of poverty and
environmental degradation.

Crisis looms large on the environmental front as
well.Although the number of tea plantations has
remained fairly stable during the past half-century,
their environmental status has quickly deteriorated.
In earlier times, the total area of plantations was
small in relation to the large forests surrounding
them; the buffering influence of forests not only
safeguarded the agroclimatic regime suitable for the
cash crops but also stabilized the hydrological cycle,
loss of soil, and so forth.

But over the years, the forest cover has diminished
drastically, exposing the plantations to extreme 
fluctuations in the local climate.As a result, the
upstream water requirements in the drainage basins
curtailed downstream water availability. Moreover,
modern scientific changes in plantation manage-
ment resulted in the extensive and intensive use of
chemical fertilizers, pesticides, growth regulators,
and other agrochemicals with severe environmental
effects on soil and biota.These toxic agrochemicals
released in the upper catchments flowed down-
stream through drainage channels and accumulated
in backwaters and in coastal waters.

Rather than seeking long-lasting solutions, the trend
so far has been to seek public subsidies and short-
term technological remedies. Extensive areas of 
sensitive zones in the tea gardens were put under
ecologically unsuitable monoculture plantations for
quick profit (Nair 1991).The attempts of some of
the tea garden managers to squeeze out that elusive
profit by putting further land under tea cultivation,
through converting natural forests, also added to the
crisis. In short, the present scenario in the High
Ranges has to be viewed against the backdrop of
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the enormity of the crisis in the tea industry, con-
tributing factors (ecological, economic, and social),
and the opportunity cost of maintaining an ecologi-
cal equilibrium in the landscape.

Challenges for the Future

As discussed earlier, because of the scale of land use
and the gravity of the crisis, the tea industry plays a
pivotal role in maintaining the ecological health of
the High Ranges.The present model of a conserva-
tion/development partnership in the sector has been
driven largely by the concerns and sensitivities of
the corporate tea industry to the objectives of bio-
diversity conservation, and has been marked by the
inadequate intervention of the government. It is
time that the state steps in with an appropriate and
enabling policy framework to establish effective
partnerships addressing the present uncertainties in
the sector. Clearly, there are no easy “magic wand”
solutions.The whole issue has to be approached in
an integrated manner, in which the government,
industry, local communities, and civil society join
hands and generate synergy.

First, all land use activities in the landscape need a
thorough review. Cost escalations and the conse-
quences of environmental destabilizations may be
temporarily warded off by financial juggling, state
relief, and further suicidal withdrawals on the natu-
ral resource capital by some role-players. But in the
long run, environmental costs will become unbear-
able even with these interventions. Interim adjust-
ments will invariably be at the cost of society,
particularly the less influential marginal farmers,
tribal people, unorganized laborers, and others
directly dependent upon common natural resources
(Nair 1994, p.80).

Obviously, land ethics and restorative management
practices need to be redefined and tailored to the
requirements of local ecology. Intensive awareness-
raising for policymakers, corporate managers, and
members of local communities must be conducted,
with the active collaboration of civil society. The

government has to create an appropriate enabling
environment, and there needs to be consensus and
clear policy direction regarding the conservation of
remaining forest patches and the establishment of
corridors in tea gardens.This is possible, because the
majority of these tea gardens are not fragmented and
are owned by the corporate sector.Any informed
decisions taken at the top level can be implemented
on the ground with relative ease.And this is the
greatest ecological opportunity that exists for restor-
ing the landscape in the High Ranges.

Second, the financial resilience of the tea industry is
strained because of the vagaries of the global econ-
omy.The scale of the crisis is large and is dependent
on a host of internal and external factors that
require strategic planning and focused actions at 
different levels.At the micro level, the first and 
foremost priority is to ensure fiscal prudence in the
industry, especially at the production stage.To ensure
accountability and liability at all levels of the organi-
zation, actions are needed to address mismanage-
ment, reduce the cost of production, increase the
productivity of laborers, and prevent cartels in auc-
tions-as are efforts to declare a support price, find
alternative markets for export, add value by promot-
ing organic tea, establish worker cooperatives, and
introduce modern technology.

Other avenues to be explored include the possibility
of supplementing the economy of the tea sector
through collecting a water tax (for all of the streams
originating from the region, and contributing to the
economy of the nation through the generation of
power, irrigation, and other purposes) as well as a
tourism tax, and crop diversification.A nodal agency
involving representatives from the government,
industry, and workers’ cooperatives could coordinate
this operation.At the macro level, the government
has to formulate appropriate policies and legislation,
especially in matters related to the trade of tea, in
consultation with all the partners and stakeholders.

Third, there is an urgent need to ensure social and
livelihood security to the affected workers of the tea
industry.Any effort in this direction should begin
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with immediate relief measures, such as the free sup-
ply of food grains, medical facilities (including mobile
hospitals), drinking water, and assistance to school-age
children.And workers’ cooperatives could coordinate
these rehabilitation efforts. In the Periyar Tiger
Reserve, another protected area close to the High
Ranges (and also affected by problems in the tea
industry), there are examples of successful practices
through which the socioeconomic status of the local
communities has been strengthened without jeopard-
izing biodiversity.This has been accomplished in this
community through cooperatives, and by augmenting
their income through community-based ecotourism
and alternative micro enterprises (through the India
Ecodevelopment Project, supported by GEF). Even in
the completely abandoned tea estates, these coopera-
tives are coordinating the collection and marketing of
tea leaves. Nevertheless, there is a need for a holistic
action plan and planned strategy for the region, rather
than attempting piecemeal solutions.

In sum, it can be presumed that the present model
of conservation-production collaboration in the tea
industry in the High Ranges is at a crossroads.The
existing system needs to be reinforced by effective
interventions from the government and structural
adjustments within the industry itself, taking into
consideration the sociocultural sentiments and
requirements of the local people. In this model, the
existing protected areas act as the nucleus and pil-
lars of conservation, but the production sectors,
where the objectives of biodiversity are main-
streamed, perform vital supplementary and comple-
mentary roles.

Taking the High Range 

Experience to Scale

The High Range experience offers an opportunity
for evolving better practices for mainstreaming bio-

diversity into production sectors, not only in the
Western Ghats but also in the Eastern Himalayas
(another biodiversity hotspot gravely affected by the
crisis in the tea industry).The possibility of replicat-
ing the High Range model in other parts of the
Western Ghats and Eastern Himalayas exists (with
site-specific variations) because of the similarity in
the pattern of and factors contributing to the crisis
and its impact.

Because tea cultivation is the largest land use 
activity in the landscape, the impact of main-
streaming biodiversity in the tea industry will 
have implications for other production sectors as
well. However, since the majority of other major
agricultural production sectors in the landscape,
like cardamom and coffee, are owned by a large
number of individual farmers, mainstreaming bio-
diversity in these sectors may require more focus
and concerted effort.

Conclusions

The ecological history of the High Ranges reveals a
checkered past and complex present. It is now time
for serious introspection on the ecological mishaps
that have occurred, and to work out sound ecologi-
cal and prudent economic practices for the future.
The need to mainstream biodiversity in the tea pro-
duction sector of the High Ranges is not a theoreti-
cal or romantic concern, but rather a question of
survival, involving better management of the land-
scape in tune with the objectives of the Convention
on Biological Diversity.The lessons learned from
experience in the High Ranges and the refined
model can act as the starting point for mainstream-
ing the ethos and objectives of biodiversity conser-
vation into the overall developmental processes of
the Western Ghats.The future of the Western Ghats
depends on this.
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Endnote

1 Deputy Director, Periyar Tiger Reserve, Kerala, India
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12. Mainstreaming Biodiversity 
in the Energy Industry

Sachin Kapila1

Can the extraction of oil and gas resources be carried
out in such a way as not to compromise the integrity
of the world’s biodiversity? This is a key challenge
laid at the feet of society—to ensure continued
development, given the increasing global population,
while maintaining the health of the world’s ecosys-
tems to provide the basis for such development.

There is a solid body of scientific evidence that
biodiversity is being lost, that it is happening
quickly, and that this high rate of loss is a result of
human impacts. Quite clearly, the oil and gas indus-
try is a contributory factor.The range of direct or
indirect (that is, primary or secondary) impacts is
well documented, but what has been less well 
communicated is the business case for the industry
both to manage its risks with regard to biodiversity
impacts and to seek to make a positive contribution
to biodiversity conservation.

This paper highlights the various steps that the
industry as a whole has taken in response to the
challenge, as well as the efforts of one particular
company, Shell, in mainstreaming biodiversity into
its operations.

Energy—The Fuel for Growth

Energy is the fuel for growth, an essential require-
ment for economic and social development.
Changes in the energy system mark transitions in
the economic and social development of countries

and societies as they climb the energy ladder.
Recent United Nations (UN) population forecasts
point to a global population of 8.5 billion people by
2050 and 10 billion people by 2075.

Populations are aging, and it is estimated that over
80 percent of people are likely to live in urban envi-
ronments by 2050. Increasing and more widespread
affluence are also likely, with an estimated annual
economic growth of 3.5 percent over the next 50
years.This should raise global average per capita
incomes above US$20,000 by 2050 (see figure
12.1). Shell’s long-term energy scenarios suggest
that global primary energy demand could ultimately
saturate at around 100 or 200 gigajoules (GJ) per
capita, depending on how much investment is made
in energy efficiency.At 100 GJ per capita by 2050,
energy consumption would be just over twice what
it is now, and at 200 GJ per capita, four times as
much (Shell International Ltd 2001).

There is a real concern that there will be a scarcity
of resources to meet this energy demand in the
future. Just how quickly the traditional forms of
energy (coal and oil or gas) will become scarce (if at
all) depends on a number of factors, such as the
advent of new technology, customer preference, and
government choices.What is clear, though, is that a
large proportion of the energy needed to meet
future demand will come from traditional energy
sources (hydrocarbons), with renewable forms of
energy (solar, wind, biomass, geothermal, and so
forth) contributing around 30 percent of the energy
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portfolio by 2050.That leaves 70 percent coming
from coal, oil, and gas.

The Biodiversity Problem

There is a solid body of scientific evidence that bio-
diversity is being lost at a rapid rate as a result of
human impacts.There is also an emerging consensus
that this could have profound consequences for the
continued provision of ecosystem services, and the
abundance and quality of natural products, both of
which people have taken for granted for centuries.
Recent international commitments have increased
the pressure for action. For example, the European
Union (EU) recently set a target to halt biodiversity
loss by 2010.

The 2002 World Summit on Sustainable
Development held in Johannesburg, South Africa,

also set a target to “achieve by 2010 a significant
reduction in the current rate of loss of biological
diversity.” Biodiversity has therefore become an issue
of global environmental importance, featuring ever
more prominently on the agenda of local and
national governments, intergovernmental bodies, and
pressure groups.Although the biodiversity “issue” is
sometimes characterized as concern for particular
threatened species or habitats, debate at the policy
level is much more complex.At that level, the focus
has shifted to the ecosystem functions that biodiver-
sity provides and the need to maintain these.At the
same time, there is a greater awareness of the impact
of industrialization and corporate behavior on bio-
diversity—and of the importance of biodiversity in
maintaining the ecosystem services on which cer-
tain companies depend.Thus the conservation of
intact, healthy ecosystems is recognized as para-
mount to maintaining the full range of benefits that
humans derive from nature.

Figure 12.1:
Energy Use in Relation to Gross Domestic Product

Source: WBCSD adaptation of IEA 2003 (WBCSD 2004).

Note: GJ, gigajoules; PPP, purchasing power parity.
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Responses to the Problem

Increased Legislation

Governments have responded to the threat to biodi-
versity and taken action in many ways, including the
Convention on Biological Diversity (CBD) and
related conventions, and the drawing up of national
biodiversity strategy and action plans (NBSAPs). In
addition to the CBD, there are now several exam-
ples in place of how governments may apply the
“polluter pays” principle to make companies
responsible for the costs of their impacts on biodi-
versity. In Australia, Belgium, Brazil, Canada, and the
United States legislation already exists establishing
something akin to a biodiversity “levy.” Operations
causing damage to biodiversity are given permission
to go ahead only on the basis that damage to biodi-
versity will be offset (made up for by “equivalent”
biodiversity gains elsewhere), or that appropriate
compensation will be paid to enable other parties to
undertake similar offset activities.

The European Union’s Environmental Liabilities
Directive entered into force on April 30, 2004, and
must be implemented by member states in national
law by 2007.The directive specifically implements
the “polluter pays” principle and is intended to
result in a higher degree of environmental protec-
tion throughout Europe. Its fundamental aim is to
hold operators whose activities have caused environ-
mental damage financially liable for remedying this
damage. In addition, the directive holds those whose
activities have caused an imminent threat of envi-
ronmental damage liable for taking preventive
action. It is expected that this will result in an
increased level of prevention and precaution.The
Liabilities Directive puts in place, for the first time
in the EU, a comprehensive liability regime for
damage to the environment. In particular, it intro-
duces a comprehensive regime for damage to pro-
tected species and natural habitats, on a scale that no
member state has imposed so far.

Liability for biodiversity damage is something new
in Europe, and so in order to have a precise and

workable definition of biodiversity, this has currently
been limited to damage to all species and habitats
protected under the 1992 Habitats Directive, as well
as most threatened species and migratory birds pro-
tected under the 1979 Birds Directive.The Habitats
Directive lists 800 animal and plant species, and the
Birds Directive identifies 181 vulnerable and threat-
ened bird species. Protected areas under the Habitats
Directive—part of the Natura 2000 network—are
made up of over 15,500 individual sites and cover
almost 14 percent of EU land territory.These pro-
tected species and areas represent biodiversity that
has been found to be particularly rich and socially
valuable in the EU.Ten years after the entry into
force of the directive in the member states, this defi-
nition will be reviewed and, if appropriate, changed.

In addition, current proposals for forthcoming regu-
lation in the United Kingdom (U.K.) will require
all quoted companies to produce an operating and
financial review (OFR). In the OFR, directors will
be required to report on environmental and other
issues,“both where they constitute a significant
external risk to the company, and where the com-
pany’s impact on others, through its activities, prod-
ucts or services, may affect its performance.” The
government’s draft guidance to the OFR gives
examples of the information that could be necessary
for shareholders to make an informed assessment of
the business.Among a number of examples given,
two are of particular relevance to biodiversity:

■ “how a company that is a heavy user of natural
resources, which may become scarce or the price
of which may change significantly, is intending to
reduce its dependency on such resources,” and

■ “an explanation of the risk management
approaches employed by a company to assess the
operational impact on biodiversity, where failure
to avoid or mitigate damage would put develop-
ment consents at risk.”

Increased Financial Scrutiny

On June 4, 2003, 10 multinational financial institu-
tions announced their voluntary commitment to the
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Equator Principles.The principles set an industry
standard for determining, assessing, and mitigating
social and environmental impacts in project finance.
Developed in coordination with the International
Finance Corporation (IFC), and based on the World
Bank and IFC’s safeguard policies, the principles apply
to loans greater than US$50 million.“Equator banks”
commit to ensuring that borrowers have developed
projects in a manner that is socially responsible and
reflects sound environmental management practices.

The principles specifically cite the protection of bio-
diversity, including endangered species and sensitive
ecosystems, as examples of issues that must be
addressed. Compliance with environmental and social
standards is included in loan covenants, and noncom-
pliance can trigger a default.As of August 2004, 27
financial institutions (comprising 25 banks, an export
credit agency, and a multilateral agency) had com-
mitted to adopting the principles.These Equator
banks currently represent in excess of 75 percent of
the total project finance market, by deal volume.

In the United Kingdom, institutional investors (not to
be confused with socially responsible investors) such as
ISIS Asset Management and Insight Investment (both
U.K.-based asset managers, with £62.6 billion and
£71.8 billion of funds under management, respec-
tively) have begun to turn their attention to the bio-
diversity risk faced by the extractive industry,
including oil and gas companies. Both organizations
have recently published reports benchmarking a num-
ber of extractive industry companies, comparing their
performance with respect to how well they are man-
aging biodiversity-related risks (Insight Investment
2004; ISIS Asset Management 2004).

Increased Pressure from NGOs

There is little doubt that, with the new technology
available, specifically the Internet and high speed
communications, campaigns coordinated by certain
environmental nongovernmental organizations
(NGOs) are becoming much more sophisticated. Not
only is the way in which information is communi-
cated changing (to include real time, webcams, high

quality photos, and live footage), but also the manner
in which the campaigning is taking place. In addition
to attention and pressure being placed upon a com-
pany in question (whether this is in the form of
direct action at a specific location or using share-
holder resolutions at company annual general meet-
ings), attention is now also increasingly being placed
at the doorstep of lending and credit agencies and the
multi- and bilateral banks that support such projects.

The Energy versus 

Biodiversity Challenge

The challenge to society in the coming years will be to
ensure continued development, while at the same time
maintaining the health and integrity of the ecosystems
on which such development depends. Part of this
challenge stems from the need for increasing energy.
If global energy demand is to be met, and much of it
through traditional forms of energy, then this will
inevitably mean access to new acreage and resources;
and, no doubt, some of this from areas regarded as
having high biodiversity value or sensitivity.

This presents a very real challenge to the industry,
governments, conservation organizations, and civil
society in general—the challenge of attempting to
mix energy development and conservation. Can the
extraction of oil and gas resources be carried out in
such a way as not to compromise the integrity of an
area’s biodiversity values, whether or not it falls
under protection? As one would expect, the issues
are somewhat complex and emotive.

Why Should the Oil and Gas

Industry Care?

Quite clearly, the oil and gas industry has an impact
upon biodiversity.The range of impacts, direct and
indirect, primary and secondary, has been well doc-
umented (see, for example, www.theebi.org). But
the business case for managing risks with regards to
biodiversity impacts and making a positive contribu-
tion to biodiversity conservation has been less thor-
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oughly explored. Some of the key drivers for the
industry can be summarized as follows:

■ Operating within the law. This is an absolute mini-
mum for any company—to stay within the law
of any country in which it operates, or seeks to
operate.This paper has touched upon some of
the biodiversity/environment-specific legislation
that either exists or is coming into force.

■ Complying with internal policies and principles.
Many, if not all, companies have their own poli-
cies and principles, which they expect their staff
to abide by. Shell, for example, has its general
business principles relating to issues such as
human rights, and bribery and corruption, as
well as a number of high-level policies.

■ Safeguarding current and future investments. Critical
to this industry’s business growth aspirations is
the ability to access new acreage. Becoming and
staying an operator of choice with a host gov-
ernment is critical to safeguarding one’s strategic
investments.This is based on trust, credibility, and
performance-including a demonstration of a
company’s ability to manage and control its risks.

■ Avoiding delays and driving down costs. Central to
any company’s wishes is the wish to avoid delays,
as this relates to financial over-run, which can
affect the bottom line on a project.

■ Working for a company that cares. Increasingly, com-
panies are finding out that their staffs want to work
for a company that has motivations and aspirations
beyond those of just making money.They want to
work for a company that operates in an environ-
mentally and socially responsible manner and for a
company that “puts something back.”This is espe-
cially true when recruiting young staff and keeping
them for at least five years.

■ Recognizing societal concerns and the real threats.
Being a responsible company includes listening
to your stakeholders and responding to their
concerns.There is no doubt that biodiversity
(along with many other key issues) is on society’s
agenda. Failing to listen and respond may well
result in reputations being damaged. Most com-
panies (particularly those with visible brands) are
only too aware of the damage caused by a crisis.

Industry’s Response

The Energy and Biodiversity Initiative

The Energy and Biodiversity Initiative (EBI), estab-
lished by several leading energy companies (BP,
ChevronTexaco, Shell, and Statoil) and conservation
organizations (Conservation International, Fauna
and Flora International, IUCN [The World
Conservation Union]), Smithsonian Institution, and
The Nature Conservancy), provides a good exam-
ple of mainstreaming.The organizations came
together to develop and promote practical guide-
lines, tools, and models for integrating biodiversity
conservation into oil and gas development. EBI
addressed six important questions about the future
of oil and gas development:

1. What is the business case for integrating biodiver-
sity conservation into oil and gas development?

2. How can companies integrate biodiversity con-
siderations into their systems and operations?

3. What are the potential negative impacts on bio-
diversity from oil and gas development, and what
practices can companies adopt at their opera-
tional sites that will mitigate these impacts?

4. How can companies factor biodiversity criteria
into decisions about where they will work?

5. How can a company measure a project’s 
impact on biodiversity and its companywide 
performance in relation to biodiversity?

6. How can companies go beyond minimizing
impacts and take actions that benefit biodiversity? 

These questions were then used to develop a 
number of EBI tools and guidelines around main-
streaming biodiversity into the energy sector,
namely the following:

Guides
■ Integrating biodiversity into the environmental

management system
■ Integrating biodiversity into the environmental

impact assessment
■ Integrating a framework for biodiversity into the

site-selection process
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■ Selecting biodiversity indicators for monitoring
impacts and conservation actions.

Discussion papers
■ Addressing negative secondary impacts from oil

and gas development 
■ Outlining opportunities for benefiting from 

biodiversity conservation.

Resources 
■ Promoting good practice in the prevention and

mitigation of primary and secondary impacts
■ Providing online biodiversity information sources
■ Explaining international conventions
■ Presenting relevant glossaries 
■ Recommending topics for Power Point 

presentations.

Box 12.1
Recommendations of the Energy and Biodiversity Initiative 

1. Companies and conservation organizations view biodiversity conservation as an integral part of sustainable 

development.

2. Energy companies are familiar with the Convention on Biological Diversity, understand its implications for their 

industry, and contribute to its implementation.

3. Energy companies and conservation organizations work together in partnership to integrate biodiversity 

conservation into oil and gas development.

4. Energy companies and conservation organizations share information on biodiversity and make that information 

available in the public domain, whenever possible.

5. Stakeholder engagement includes biodiversity considerations that begin as early as possible and continue throughout

the project lifecycle. Engagement is particularly important during impact assessment, indicator development, and eval-

uation of opportunities to benefit biodiversity conservation.

6. Where project development proceeds, it does so, where possible, in the context of a general plan for conservation and

sustainable development on an appropriate geographic scale. Energy companies and conservation organizations par-

ticipate with other key stakeholders in government-led spatial/regional land-use planning processes to map out priori-

ties for biodiversity conservation and sustainable economic development.

7. Energy companies integrate biodiversity considerations into their environmental management systems.

8. Integrated environmental and social impact assessment processes are carried out for any new major development

project. Potential impacts on biodiversity are fully assessed and analyzed when preliminary screening and scoping or

subsequent review steps determine that the project may have significant impacts on biodiversity.

9. Companies recognize the integrity of protected areas. They understand that, while some governments may permit oil

and gas development in certain protected areas, this can present significant risks to biodiversity. When operating in

such areas, companies first take action to avoid impacts from their operations, and then mitigate or, where appropri-

ate, offset any unavoidable impacts.

10. Companies recognize that areas of high biodiversity value exist both in and outside of protected areas. When 

considering whether to operate in such areas, companies evaluate alternative locations, routes, and technical 

solutions. If they do choose to operate in areas of high biodiversity value, companies employ a comprehensive set of

management actions, including mitigation, compensatory measures, and investments in opportunities to benefit

biodiversity conservation.

11. While biodiversity indicators may not be necessary for every project or activity, companies develop and use biodiversity

indicators at appropriate organizational levels.

12. Companies seek opportunities to make positive contributions to conservation.

Source: EBI (2003).
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To encourage progress in integrating biodiversity
conservation into upstream oil and gas develop-
ment, EBI has proposed a set of 12 recommenda-
tions, which are detailed in box 12.1.

Industry Working Group

In 2002, the Industry Environmental Conservation
Association (IPIECA) came together with the
upstream oil and gas producers’ forum (OGP) to
establish a joint biodiversity working group for the
first time.The objectives of the group were to
encourage information exchange, share best practice,
liaise with external organizations, monitor, report,
and engage with the Convention on Biodiversity
(CBD) process, and raise awareness around and 
provide critical input into emerging issues.

The working group has, to date, conducted four
regional workshops to raise awareness of biodiver-
sity-related issues across the industry (both private
and state-owned), collaborated with international
processes such as the Millennium Ecosystem
Assessment and the CBD, participated in interna-

tional conferences such as the International
Association for Impact Assessment (IAIA), the
Society for Petroleum Engineers (SPE), the World
Parks Congress, and the World Conservation
Congress.The working group has also worked on
developing specific products to share among its
members, such as guidance on biodiversity action
plans, biodiversity in the EIA lifecycle, and under-
standing what the ecosystem approach means for
the industry. In addition, EBI documentation has
been disseminated to all working group members
and a discussion is taking place on how to make
EBI become the industry “standard.”

Case Study: Shell’s Initiatives to

Date to Mainstream Biodiversity 

Shell has been working on mainstreaming bio-
diversity for over four years, focusing its efforts in
three main areas:
■ playing a role in the public policy debate around

protected areas
■ working to minimize its operational footprint

Figure 12.2
Protected Area Growth

Source: EBI (2003).
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■ making a positive contribution to biodiversity
conservation.

The Public Policy Debate

One of the key issues for the industry and Shell
revolves around protected areas. IUCN passed a
“recommendation” at its 2000 Conservation
Congress in Amman, Jordan, calling upon govern-
ments to prohibit mining (including oil and gas
operations) from certain categories of protected
areas, namely, the IUCN category I-IV protected
areas. Given the proliferation of protected areas
(currently standing at over 110,000 protected areas,
or close to 12 percent of the Earth’s surface, see fig-
ure 12.2), and the rising demand for energy, it is
clear that this issue needs to be addressed, to avoid
increased conflict between the conservation move-
ment and the energy industry.

At Shell, protected areas are explicitly highlighted 
in the company’s Group Biodiversity Standard 
(“We respect the basic concept of protected areas”)
published in 2001, and the first to emerge from an
energy company.The company also recognizes,
however, that biodiversity is important everywhere
and not only in protected areas.At the time of pub-
lication, it was recognized that the statement did not
go far enough for some NGOs. Shell spent two
years defining exactly what this statement means for
the company and, in 2003, announced a number of
commitments with regard to protected areas.These
are outlined in box 12.2.

During this period, in defining what exactly Shell
meant by its reference to protected areas in its pol-
icy, the company was given the opportunity to con-
tribute to the wider policy debate. Shell is a
member of the steering committee for the Speaking
a Common Language project, assessing ways in
which the IUCN protected area management cate-
gories can be used to further conservation action on
the ground.The objectives of the project are to:

■ establish the impact and effectiveness of the
IUCN system of protected areas categories 

■ examine what needs to be done to develop and
promote the objectives-based system of protected
area categories itself, and consider how it should
be linked to other initiatives in protected area
planning and management 

■ guide the CBD’s program of work on 
protected areas 

■ provide technical advice on the categories 
system to a proposed program of work on 
protected areas for IUCN.

The project outputs will provide a review of
progress in the implementation of the IUCN pro-
tected area management categories system, leading
to recommendations for the system’s refinement and
development (see http://www.cf.ac.uk/cplan/sacl/
for more details).

Shell has been working to strengthen its relationship
with the IUCN, both with the Secretariat and its

Box 12.2
Shell’s Commitments on Protected Areas

■ Shell will not explore for, or develop, oil and gas

resources within natural World Heritage Sites.

This is the first time an energy company has publicly

declared where it will not operate. Shell recognizes

the outstanding universal value that these sites 

represent for society and feel they represent the 

“jewels in the crown.”

■ Shell will further upgrade our operational practices

wherever we operate in IUCN (The World Conservation

Union) category I-IV protected areas or where an envi-

ronmental, social, health impact assessment indicates

high biodiversity values. Shell will become involved in

spatial/regional planning exercises, assess our second-

ary impacts, implement Biodiversity Action Plans, and

conduct appropriate baseline and monitoring studies.

■ Shell will publicly report on our activities in IUCN 

categories I-IV.

■ Shell will work with IUCN and others to develop and

pilot ways of strengthening the management effec-

tiveness of protected areas through providing key

skills, creating sustainable livelihoods, and exploring

options for sustainable financing.
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regional offices. Shell benefited from a two-year
IUCN secondment who helped work on the pro-
tected area issue and on specific projects on the
ground. Shell has provided a return secondment to
IUCN, from 2004, for a period of two to three
years. IUCN’s unique membership of government,
government agencies, and NGOs has provided Shell
with access to a wide range of stakeholders and
views. One example of this is the role Shell played
at the recent World Parks Congress, when for the
first time industry was allowed to contribute to the
congress proceedings.

Integration into Business Processes

Shell is currently working to embed its biodiversity
policy into business operations and systems.
Protected area and other sensitive region data
(World Heritage Sites, IUCN categories I-VI 
protected areas, Ramsar wetlands,World Wildlife
Fund Global 200 Ecoregions, and Conservation
International’s Biodiversity Hotspots) have been
loaded onto an internal geographic information 
system.This “early warning system” helps staff
developing new business opportunities to identify
risks related to protected areas and other areas of
biodiversity value/sensitivity.

Biodiversity has also been integrated into Shell’s
internal impact assessment (ESHIA) guidelines, also
an industry first. Guidelines are currently being pre-
pared that consider integrating biodiversity into
Shell’s health, safety, and environment management
system (HSE-MS). Shell has also developed an inter-
nal assurance process (which includes questions on
biodiversity) through which each operating com-
pany has to assure the committee of managing
directors that they are complying with all policies,
and provide a plan of how this will be remedied if it
is not yet in compliance.

Shell is developing guidance for its operating units
to produce biodiversity action plans at sites with
high biodiversity value.The company believes that
communicating all these efforts is important, both
to raise awareness and to inform its staff of the lat-

est publications and activities.A biodiversity net-
work, currently comprising some 200 staff mem-
bers from around the Shell Group, has been
established to discuss biodiversity-related issues,
share best practices and lessons, and keep the group
informed of internal and external issues. Shell
recently published a management primer for senior
staff members to help them understand better what
the biodiversity standard means and what they need
to do about it.

Making a Positive Contribution

Shell recognizes that, to be taken seriously, the 
company must demonstrate its commitments by
taking action on the ground. Shell has over 130 
biodiversity-related projects worldwide, including
conservation, science, environmental education,
capacity-building, and communication type projects
(to view some of these in more detail, see
www.shell.com/biodiversity).

An interesting area that Shell is currently exploring
is the interface between business and conservation.
If one takes a look at protected areas or protected
area agencies, they have been or are typically run by
conservationists who for one reason or another have
had little grounding in business reality.These sites
are often not run with business-type objectives, do
not use business processes, and are not regarded as
business assets-when in fact this is exactly what they
are. Protected areas, just like businesses, require busi-
ness plans, budgets, marketing plans, communica-
tion, and human resources skills, HSE management
systems and protocols, safety awareness training,
branding, and so forth, if they are to be run 
efficiently and on a sustained financial foothold.
Business generally has these skills in abundance,
since these are, after all, the types of skills that most
businesses need to function and compete.

Shell has initiated two pilot programs aiming to build
capacity through the transfer of business skills to pro-
tected areas and/or protected area agencies. It has
begun a pilot with IUCN Asia HQ in Bangkok and
with the Shell Foundation, the United Nations
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Educational, Scientific, and Cultural Organization, and
the University of Queensland, focusing on a number
of World Heritage Sites.This pilot is about moving
corporate thinking away from traditional forms of
social investment, or corporate philanthropy, toward a
model of more strategic relationships between the
business and conservation sectors, building on the core
skills of each sector toward delivering mutual goals.
So what’s in it for both sides? For the conservation
community, Shell’s human capital is available to
address real business needs, and help in delivering
organizational efficiency, as well as the opportunity
to work closely with a large multinational that has
significant convening power. For Shell, it helps the
professionals involved to develop their leadership
and personal development skills (for example, by
working in a foreign environment where they have
to think on their feet, work independently, and
impart their own skills), act as an ambassador for 
the company, be exposed to an environment where
profit is not a main driver, and be exposed to con-
servation aspirations.

Conclusions

There is a growing realization among global players
in the oil and gas industry that biodiversity is a real
business issue.A company like Shell can see that, if
not addressed properly, biodiversity issues can

increase the company’s risks and potentially jeopard-
ize its “license to operate.” In addition, biodiversity
presents great opportunities for Shell and other
companies to work in partnership, empower staff,
make a positive contribution, and play an active role
in the public policy debate.

Shell has been working hard to mainstream biodi-
versity into its business operations in order to
reduce its operational footprint. It has also, over the
past few years, developed working relationships and
partnerships with key conservation organizations,
such as Conservation International, Earthwatch,
Fauna and Flora International, IUCN, National Fish
and Wildlife Foundation, Nature Conservancy
Canada, Smithsonian Institution,The Nature
Conservancy,Wetlands International, the World
Wildlife Fund, and others.

Shell sees the need for pragmatic and yet innovative
approaches when it comes to balancing the chal-
lenges between energy demand and conservation.
Shell does believe that there are some areas too 
sensitive to operate in, namely the natural World
Heritage Sites. But the company also feels that,
through a transparent process, working in partner-
ship with conservation organizations on a case-by-
case basis, it is possible to operate responsibly in
some areas under protection and other areas of high
biodiversity value.

Endnote

1 Shell International, London, UK
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Alcoa’s land management and mine restoration
activities in the jarrah forest of Western Australia, as
this paper demonstrates, represent world best prac-
tice in these fields. One of the cornerstones of this
success has been the research and development
activities directed to returning biodiversity to
mined areas. Some of the experiences that led to
this outcome are unique to Alcoa, but others have
application to other mining operations and other
resource sectors.The following experiences have
been important:

■ A long-term, large-scale lease and an adaptive
regulatory framework have provided the impetus
for Alcoa to tackle large issues such as minimiz-
ing the impact of its operations on biodiversity.

■ Opposition to Alcoa’s mining operations in the
unique jarrah forest ecosystem in the late 1970s
and early 1980s highlighted for the company the
importance of setting the benchmark in environ-
mental management of its mining operations.

■ The company recognized the need for protected
areas that are representative of key elements of
the jarrah forest ecosystem.The company actively
participated in a number of land-use planning
cycles that have established a comprehensive,
adequate, and representative (CAR) reserve sys-
tem overlaying the mining lease.This has led to
many millions of tons of ore being relinquished.

■ The definition of Alcoa’s environmental policy,
restoration objective, and completion criteria have

been drivers for continual improvement and inter-
nal standards that exceed regulatory requirements.

■ The company’s internal recognition of excellence
in mining restoration in Western Australia has led
to the development of standards throughout
Alcoa’s worldwide operations, and the utilization
of this expertise to improve performance in
other mining operations.

■ A commitment to undertaking applied research
using internal and external expertise has been
critical to achieving biodiversity milestones and
has made a significant contribution to training
undergraduate and postgraduate students over
the past 30 years.

Alcoa’s commitment to biodiversity in its restoration
has been recognized through a number of national
and international awards.These include being listed
on the United Nations Environment Programme
(UNEP) Global 500 Roll of Honour in 1990 and
receiving the Society for Ecological Restoration
Model Project Award in 2003.

Background to Alcoa’s Operations

in Western Australia

Location

Alcoa World Alumina Australia operates two bauxite
mines at Willowdale and Huntly in the Darling

13. Mainstreaming Biodiversity in the
Mining Industry: Experiences from 
Alcoa's Bauxite Mining Operations in
Western Australia

Carl Grant1 and John Gardner1
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Range of southwestern Western Australia, 80-140
kilometers south of Perth.A third mine at Jarrahdale
operated from 1963 to 1998, and has now been
completely decommissioned and restored.The
Huntly mine is the largest bauxite producer in the
world.The bauxite from the two mines is processed
into alumina at three refineries at Kwinana, Pinjarra,
and Wagerup.The alumina is then shipped interstate
or overseas for smelting to produce aluminium.

Mining takes place in the jarrah (Eucalyptus
marginata) forest entirely within the water supply
catchment of Perth and the surrounding region.The
jarrah forest has high conservation value, is the basis
of a major sawmilling industry, and is widely used
for recreational pursuits.The jarrah forest has a
diverse flora estimated to include more than 780
species, and is part of the South-western Botanical
District, acknowledged as one of the biodiversity
hotspots of the world.The forest, with these multiple
uses, is managed by the state government authorities.
The uniqueness of the jarrah forest and its proximity
to Perth present an enormous challenge in terms of
environmental management and restoration.

The Business

Alcoa’s mining and refining operations in Western
Australia supply alumina to produce approximately
15 percent of the world’s primary aluminium.With
assets of over $A8 billion in Western Australia, the
company directly employs over 4,000 people, and
contributes around $A1.1 billion each year to the
state’s economy. Most of the alumina is exported
worldwide and generates sales revenues of nearly
$A2.2 billion a year.The company is a major con-
tributor to Australia’s balance of payments, with an
average net inflow of $A3.9 million per day for the
past eight years.

Mining Operations

The bauxite ore is relatively shallow, averaging 4 to
5 meters deep in extent, and is usually located less
than one meter below the soil surface.The mine
pits range in size from a single hectare to tens of

hectares.Alcoa has been restoring its bauxite mines
since 1966, and approximately 550 hectares are cur-
rently mined and restored annually.All areas cleared
for mining and infrastructure are restored.After tim-
ber harvest, the mining sequence involves: clearing
the remaining vegetation, removing the soil, blasting
the cemented bauxite layer or ripping it with a 
bulldozer, removing and crushing the bauxite, and
transporting it to the refineries.

Alcoa’s mining operations commenced in 1963, and
since then nearly 14,500 hectares have been dis-
turbed and 12,200 hectares rehabilitated.The area
disturbed so far represents less than 1 percent of the
total jarrah forest of 1,480,000 hectares. Over an
expected 100-year life of the viable bauxite reserves,
Alcoa will have disturbed approximately 2.7 percent
of all jarrah forest. Each year, similarly sized areas are
cleared and rehabilitated, with the remaining area
open required for mining infrastructure, haul roads,
sumps, and topsoil storage.

Impacts from Mining

The main potential environmental issues for the
mining operation are water catchment protection,
loss of flora and fauna diversity, the spread of
Phytophthora dieback disease, loss of timber produc-
tion, and impacts, such as noise, dust, and access to
the forest, on neighbors and local communities.
Both mines are ISO 14001-certified (International
Organization for Standardization), with environ-
mental management systems that are critical to the
effective management of mining impacts.This paper
focuses on those impacts directly related to biodi-
versity (that is, flora, fauna, and dieback).

Prior to mining, flora and fauna surveys are carried
out. Flora surveys map site-vegetation complexes,
search for rare or threatened species and communi-
ties, help identify habitat of endangered and threat-
ened fauna, and prepare species lists for restoration
seed mixes.Where rare or threatened species or
communities are identified, management plans are
developed to protect them. Fauna surveys provide
baseline data on the presence and abundance of
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mammals, reptiles, and birds; help identify the pres-
ence of endangered or threatened species; and locate
high value habitat. Mine plans are then altered to
avoid disturbance of high-value habitats such as
large swamps.

Many plant species, including jarrah, are susceptible
to dieback, a disease that has been present in the for-
est for at least 100 years.The disease is caused by the
microscopic pathogen Phytophthora cinnamomi, which
attacks the roots of plants and causes them to rot.This
kills the plant by stopping the uptake of water and
nutrients.The pathogen is spread mainly by the
movement of infested soil and by the flow of infested
water.An intensive dieback management program is
integrated into all mining and restoration operations.
This program is an essential component of Alcoa’s
environmental management program for mining, and
aims to minimize the effects of mining on the health
of the forest and rehabilitated mined areas.

Restoration Process

The restoration process starts with shaping the mine
pit, returning the soil, and ripping to 1.5 meters
deep using a bulldozer with a winged tine. Logs and
rocks are returned to provide habitat for native
fauna. Seeds of local plants are spread, and nursery-
grown plants are planted for species where seed is
not a viable method of establishment.A fertilizer
mix is then applied in late winter or early spring
using a helicopter. Establishment of vegetative cover
is rapid.A more detailed description of the restora-
tion process is provided elsewhere (see, for example,
Ward and others 1996; Gardner 2001).

Factors that Influenced the

Mainstreaming of Biodiversity

It is not possible to provide a comprehensive
account of the history and multiple factors that have
led to the mainstreaming of biodiversity in Alcoa’s
operations, within the limitations of this paper.We
have, therefore, identified a number of factors and
processes that have been the major influences, and

discuss these briefly.There are lessons to be learned
from these factors, as identified in the literature on
mainstreaming biodiversity (see Pierce and others
2002). For example, supportive legislation and pol-
icy, effective research, effective involvement by non-
governmental organizations (NGOs), and scientific
knowledge and understanding are all discussed in
relation to Alcoa’s operations, pointing out opportu-
nities for and limitations on the broader application
of these factors.

Regulatory Framework

The Kwinana alumina refinery and Jarrahdale baux-
ite mine were established under the provisions of an
agreement between Alcoa and the state of Western
Australia in 1961.The agreement was given statu-
tory effect by the passage of the Alumina Refinery
Agreement Act in 1961. Major amendments were
made to the principal agreement in 1969 and 1978,
to provide for the establishment of the Pinjarra and
Wagerup refineries and their associated bauxite
mines at Huntly, Del Park, and Willowdale.

The 1978 (Wagerup) Agreement required the com-
pany to produce a detailed environmental review
and management program (ERMP) for approval by
the state before construction commenced, and sub-
sequently to implement the environmental manage-
ment program as approved.The ERMP gave specific
commitments in relation to the submission of mine
plans for agreement on by the state, rehabilitation of
mined areas to meet designated land-use priorities,
protection of water catchments, control of spread of
dieback disease, rehabilitation of forest adjoining
mined areas, noise control, and the implementation
and reporting of environmental research and moni-
toring programs. In a strictly legal sense, the much
more stringent environmental and planning controls
included in the 1978 agreement apply only to the
Wagerup refinery and Willowdale mine operations,
but Alcoa voluntarily applies them to all Western
Australian operations.

Although the legislation and mining lease provide
Alcoa with a relatively secure resource, Barry
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Carbon, the company’s environmental manager in
the 1980s, summarized Alcoa’s position by saying:

In the short term, the security for Alcoa to maintain
access for bauxite resources is protected by legal
agreements. In the long term, however, it is the gen-
eral community that will decide on this issue.As
long as the community perceives that the benefits of
the mining and refining operation exceed the costs
of that operation, then ongoing access to resources is
likely. If, however, the community perceives an
excess in costs, and these costs are mainly environ-
mental, then access to bauxite is not so secure.

It has therefore been the continued policy of Alcoa
to make every effort to minimize the environmen-
tal costs to the community of its bauxite operation,

through an ongoing, intensive effort at rehabilita-
tion. Put simply, we want to be treated responsibly
in maintaining access to resources and, in order to
earn that access, we must in turn be responsible,
and be seen to be responsible.

Each year Alcoa submits rolling five-year mine plans
to a multiagency committee known as the Mining
and Management Programme Liaison Group
(MMPLG) for approval (see figure 13.1).The
MMPLG includes representatives from all of the rele-
vant government agencies.The submission of advance
mine plans allows the activities of the other forest
users to be integrated; in particular, forest silviculture,
logging, and prescribed fuel-reduction burning oper-
ations.The flexibility that the MMPLG provides
Alcoa has allowed them to minimize the area cleared

Figure 13.1
Mine Planning Approval and Monitoring Flow Diagram Showing the Bodies Represented in
the Various Groups
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for their bauxite operations. In contrast to projects
that are assessed at a single point in time, which are
likely to overestimate the required clearing,Alcoa can
fine-tune their mine plans on an annual basis, leading
to a better environmental outcome.

One of the outcomes of a regional forest agreement
process undertaken in 1996 to develop a CAR reserve
system was the identification of informal CAR
reserves in addition to the formal reserves.These are
often linear buffers along streams, isolated small pock-
ets of remnant old growth forest, and diverse ecotype
zones such as swamps and granite outcrops.The 
company endeavors not to disturb these areas but
occasionally haul roads must cross stream zones and
disturb these informal reserves.Through consultation
with the regulatory agencies,Alcoa has established a
procedure for seeking approval for disturbance of areas
within informal reserves. Following baseline flora,
fauna, and heritage surveys, and selection of the lowest
impact route, plans are submitted to the MMPLG for
approval.A subcommittee, which includes an NGO
representative, inspects these areas in the field before
recommending approval (figure 13.3).

Opposition to Alcoa’s Mining Operations

Opposition to Alcoa’s mining operations in the
unique jarrah forest ecosystem in the late 1970s and
early 1980s made the company realize the impor-
tance of setting a benchmark in environmental
management of its mining operations. In a critique
of bauxite mine rehabilitation in the jarrah forest,
Schur (1985) demonstrated the passion felt by pro-
testers at that time, arguing that “Rehabilitation rep-
resents a trial-and-error, corporate gardening
exercise” and that “Alcoa environmental scientists’
job is to justify unimpeded corporate access to
bauxite reserves.” It was critically important, he said,
“to prevent Alcoa from mining within the lower
rainfall zone of the Northern Jarrah Forest.This
could entail a specific campaign to prevent any trial
mining being implemented there.”

Roger Vines, Executive Director of Alcoa’s Western
Australian Operations in the 1990s, indicated the

resultant shift in Alcoa’s rehabilitation policy when
he stated that:

Regardless of the effort that the industry applies to
rehabilitation, in the end it is public perception
rather than a measure of inputs or outcomes that
defines success.The environment might “belong” to
all species, and animal species can indicate success
by recolonizing a rehabilitated landscape, but only
the human species can articulate success. Generally,
this results from perception and attitude rather
than evaluation of facts.

Conservation Reserves, Mining

Lease, and Broader Forest

Management

The northern jarrah forest of Western Australia is
covered to a large extent by a mineral lease granted
to Alcoa in 1961. During the subsequent 44 years, a
series of reviews of conservation reserves (protected
areas) has been undertaken to improve biodiversity
protection in this region.Alcoa’s mineral lease
(ML1sa) was granted in 1961 under a state agree-
ment act (SAA). Initially the lease covered an area of
1,260,000 hectares, which included forested areas in
the Darling Range, where the bauxite reserves
occurred, as well as a significant area of mostly pri-
vate land on the coastal plain, encompassing the
refinery sites and transport corridors. In 1994, the
lease was amended to cover only the bauxite
resource, reducing the area to 712,900 hectares
(Gardner and Stoneman 2003). Of the remaining
area,Alcoa has relinquished over 34,000 hectares (5
percent of the remaining lease area, 21 percent of
the lease area that contains economically viable
bauxite) of land containing economically viable
bauxite over the past 30 years.This has occurred
through a number of additions to the conservation
reserve and negotiations with Alcoa that are detailed
in another paper (Gardner and Stoneman 2003).

Alcoa’s bauxite resources in the jarrah forest have
some features that have allowed flexibility to nego-
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tiate over conservation reserves.The deposit is
large, dispersed, and highly viable. In other situa-
tions, where a mineral reserve is small, concentrated
and marginally viable, the same opportunities may
not arise. In such cases, the conflict between 
mining and biodiversity protection will be more
difficult to resolve.

Alcoa and the Department of Conservation and
Land Management (CALM) have worked together
on a range of projects that benefit biodiversity in
the broader jarrah forest, beyond the boundaries of
the company’s operations. Alcoa is a major sponsor
of Operation Foxglove, a feral animal control pro-
gram to remove the threat of predation by feral
foxes on small and medium-sized native mammals.
Operation Foxglove is part of a wider feral animal
control program,Western Shield, which covers an
area of over 3 million hectares.These projects have
led to the recovery of populations of a number of
threatened fauna species and have also allowed
reintroductions of locally extinct species like the
Noisy Scrub Bird and Tammar Wallaby. Alcoa has
also contributed directly to threatened species
recovery programs and has sponsored rare plant
propagation initiatives.

Since 1989, Alcoa has been actively working with
farmers, government, and NGOs to repair
degraded land, conserve biodiversity, and protect
regional waterways through the Landcare pro-
gram.These activities are generally undertaken
outside of Alcoa’s mining lease area. Rural com-
munities throughout Australia were facing alarm-
ing land degradation problems that were caused
by several complex problems: clearing of native
vegetation, erosion, salinity, fertilizer run-off, and
loss of wildlife habitat. Alcoa has committed
resources, expertise, and more than A$20 million
to community, environment, and Landcare proj-
ects that have demonstrated the practical results of
various Landcare management techniques.The
Alcoa Landcare Project also includes educational
packages for schoolchildren and Alcoa-sponsored
education centers.

Internal Standards Exceeding

Regulatory Requirements

The definition of Alcoa’s environmental policy,
restoration objective, completion criteria, and botan-
ical milestone have been drivers for continual
improvement and internal standards that exceed reg-
ulatory requirements.

Environmental, Health, and Safety Policy

It is Alcoa’s policy to operate worldwide in a safe,
responsible manner that respects the environment
and the health of its employees, its customers, and
the communities where it operates.This involves a
commitment not to compromise environmental,
health, or safety values for profit or production.All
Alcoa employees are expected to understand, pro-
mote, and assist in the implementation of this policy
and the accompanying principles. Part of the mis-
sion statement of the mining group in Western
Australia outlines that the company will “be the
world leader in restoration of mined land and an
international benchmark for environmental manage-
ment.” Such policies and mission statements, while
corporate in nature, are important in obtaining
environmental commitment from all levels within
an organization.

Restoration Objective

In 1990, Alcoa’s restoration objective was identi-
fied as being “To restore a self-sustaining jarrah
forest ecosystem, planned to enhance or maintain
water, timber, recreation, and conservation values.”
Management signed off on this objective, which
was somewhat ambitious when first proposed. In
subsequent years, the identification and agreement
of this restoration objective has been a key driver
for continual improvement. In an endeavor to
meet the objective, management has agreed to
fund various research and operational trials. A fun-
damental mistake that has been made by other
mining companies is not to agree on their restora-
tion objective at an early stage in their operations.
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Completion Criteria

Completion criteria have been defined as restora-
tion performance objectives (Grant and others
2001).They represent milestones in the biophysi-
cal processes of restoration that provide a high
degree of confidence that a rehabilitated mine site
will eventually reach the desired, sustainable state
(that is, restoration objective). Alcoa developed
completion criteria for post-1988 restoration in
the 1990s, with the regulatory authorities and
other stakeholders agreeing to these criteria in
1998 (DoIR 2002).

Alcoa defined the following broad completion cri-
teria for rehabilitated bauxite mines in the jarrah
forest: meets land-use objectives, is integrated into
the landscape, exhibits sustained growth and devel-
opment, vegetation is as resilient as the jarrah forest,
and can be integrated with forest management
(Elliott and others 1996).These criteria were then
assessed under five time categories (from planning
to greater than 15 year-old restoration). For each
criterion, the intent, guidelines for acceptance,
accepted standard, and corrective actions were 
identified (DoIR 2002).

The definition of criteria that will allow Alcoa to
relinquish their responsibilities over rehabilitated

areas has been a driver for research into the long-
term successional development and management
and provided options for these areas.This has led to
the identification of issues such as fire and weed
management, and brought about alterations in the
current restoration prescription, resulting in a better
biodiversity outcome. For example, the density of
short-lived legume species in rehabilitated areas has
been decreased in recent years because many of
these species represent a fire risk when they senesce
(Grant 2003).These legume species also out-com-
pete other smaller plants that contribute greatly to
biodiversity. Decreasing the density of legumes in
rehabilitated areas has therefore assisted in long-term
management, and has also increased biodiversity in
rehabilitated areas in the shorter term.

Botanical Milestone

One of the key drivers for the restoration of a self-
sustaining jarrah forest ecosystem is the return of the
diverse understory flora. In recognition of this, a
botanical milestone was defined in 1990, stating that
“[t]he average number of indigenous plant species in
15 month-old restoration is 80 percent of the num-
ber found in representative jarrah forest sites.”This
target was first achieved in areas restored in 1995.A
new milestone was then set, stating that “[t]he aver-
age number of indigenous plant species in 15

Figure 13.2
Species Richness of Restored Areas from 1990 to 2001 When Compared to the Unmined Forest
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month-old restoration is 100% of the number found
in representative jarrah forest sites, with at least 20%
of these from the recalcitrant species priority list.”
Recalcitrant species are plants that are common in
the unmined jarrah forest but are difficult to reestab-
lish and are historically absent or underrepresented
in the restored mined areas.These internal mile-
stones were created even though the agreed comple-
tion criteria state that rehabilitated areas need only
have a species richness that is greater than 50 percent
of the unmined forest controls.

To measure botanical richness in restoration areas, a
rigorous, scientifically based sampling system was
developed. Each year in spring, when a restoration
is 15 months old, 50 plots of 80 square meters are
randomly selected at each mine.All native plant
species in each plot are counted. Identically sized
plots in the native forest adjacent to each mine are
used for comparison. Improved soil management
and greater richness in the applied seed mix led to
gradual improvement in species richness to over 80
percent by 1995 (figure 13.2). By further improving
soil handling methods, using improved seed tech-
nology, and planting recalcitrant species, the botani-
cal milestone of 100 percent species richness was
achieved by 2001 in restored areas.

Continuous Improvement

Underpinning a philosophy of internal standards
that exceed regulatory requirements is the desire for
continual improvement.The bar is being set higher
and higher, as demanded by the general public, and
no company can afford to rest on its laurels.Alcoa
has striven to become the best and to stay in that
position. Roger Vines, Executive Director of
Western Australian Operations in the 1990s, sum-
marized this ethic in a presentation in 1991:

If we were to select the single most important 
characteristic of our environmental effort I believe I
would point to our philosophy of continuous
improvement. Never being content to rest at any
level of achievement, always wanting to push

towards a higher goal, always looking for the next
piece of the jigsaw.

An example of continuous improvement in envi-
ronmental practice is provided by the dieback 
management systems utilized at the two mine sites.
Dieback has been identified as a key process threat-
ening biodiversity in Australia.The dieback manage-
ment system was reviewed by an internationally
recognized plant pathologist, Professor Everett
Hansen, in 1999 and he summarized his comments
in a discussion paper sent to Alcoa:

To my knowledge, the Alcoa programme is
unprecedented and unparalleled in the world,
including other disease management efforts in
Western Australia.The challenge is immense:
widespread distribution of P. cinnamomi in the
operating area, and operations that require logging,
road building, and mining activities that have led
to disease increase in other situations around the
world.The Alcoa programme is marked by commit-
ment to success at all levels of the organization,
boldness of objectives in the face of a daunting
challenge, willingness to invest in the expensive
operations necessary to halt Phytophthora, and
openness to evaluation by the public and collabora-
tion with the scientific community.Against the
odds, the effort appears to be successful, although
final evaluation must wait until some years after
the mining operations are finally closed.

Applying Best Practice 

throughout the Company

Alcoa’s internal recognition of excellence in mining
restoration in Western Australia has led to the devel-
opment of standards throughout the company’s
worldwide operations and the use of this expertise
to improve performance at other mining operations.
Alcoa’s corporate mine rehabilitation standard and
guidelines were developed with input from its reha-
bilitation staff throughout the world, and are appli-
cable to all mining operations.These are published
on Alcoa’s intranet for reference by the company’s
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staff, as well as at the following Web site:
http://www.alcoa.com/global/en/environment/pdf
/bauxite_mine_rehab_standards.pdf.

The standard also forms the basis for a corporate
environmental audit protocol on land management,
with which all Alcoa mining locations must work
toward full compliance. Improvement activities have
included initial assessments of mine rehabilitation
performance at all Alcoa mining locations world-
wide, regular reviews of progress at locations where
improvement is most needed, exchange and coach-
ing of inexperienced rehabilitation staff, and an
internal workshop in 2002 attended by rehabilita-
tion staff from all bauxite mining locations.

Research and Training

In 1970,Alcoa employed a consultant to review the
performance of early mine rehabilitation and to
advise on how it could be improved.This led to the
appointment of a professional environmental officer
in 1971, and a major internal review of the environ-
mental impact of the mining operations in 1974.An
outcome of that review was to expand significantly
the resources applied to environmental manage-
ment, including the appointment of the first envi-
ronmental research personnel in 1975.To have
secured such resources nearly 30 years ago indicates
a wealth of strategic vision and conviction on the
part of those involved (Slessar 1994).

Alcoa has made a statutory and moral commitment
to carry out and support scientific research in rela-
tion to its operations in Western Australia.The
company has strong links to all of Western
Australia’s universities and to other research insti-
tutes such as the Australian Centre for Mining
Environmental Research (ACMER) and Kings Park
and Botanic Garden, funding and supporting basic
and applied biological research by these organiza-
tions.Alcoa funded a lecturer position in plant
ecology at the University of Western Australia from
1978 to 1990.This was in response to a perceived
need to establish a center of excellence in the study

of native plant ecology in the state.Alcoa also
funded a lectureship position in plant pathology at
Murdoch University from 1994 to 1998.Again, this
developed into a center of excellence to study plant
diseases, and particularly Phytophthora dieback dis-
ease in Western Australia.

Alcoa environmental staff have supervised or co-
supervised approximately 100 honors, masters, and
doctoral students over the years.Alcoa also finan-
cially supports these projects. In 1999, 2000, and
2001 Alcoa had a total of 28 students working with
the company.These projects provide Alcoa with
important research information and give the stu-
dents valuable training in environmental matters
associated with the resource sector.All environmen-
tal management courses in Western Australian uni-
versities include at least one visit to Alcoa’s mine
restoration operations. Several courses also include
one or more lectures from Alcoa environmental
staff.A significant flow-on benefit is that these stu-
dents, their university supervisors, and other associ-
ated researchers communicate the research results to
the rest of the resource sector. In addition, many of
these students are subsequently employed in the
resource sector.

Alcoa currently directly employs nine staff in its
mining environmental research department. Since
1975, staff members of the research department have
been authors or coauthors on more than 80 peer-
reviewed articles in journals, 16 book chapters or
monographs, and over 100 conference proceedings.
Obtaining peer review and presenting research find-
ings at conferences has been important in ratifying
the research that Alcoa has conducted.A failure to
publish research findings in peer-reviewed literature
has often been a weakness of other mining compa-
nies and resource sectors.

Integration of Environmental and

Operations Management

The benefits of integrating environmental manage-
ment with operations planning and management are



obvious. If protection of the environment is per-
ceived by operations personnel to be an “add-on
cost” or an afterthought, or something that is mainly
the responsibility of environmental personnel, it is
unlikely to be done well or efficiently. Integration
not only helps ensure that environmental issues are
adequately considered in all stages of the planning
and production process, but also imposes the disci-
pline of cost- and time-effectiveness on environ-
mental management activities.

Clear assignment of accountability for environmental
performance is an important aspect of integration with
operations management.The mine manager should
feel as accountable for the quality of mine restoration
and environmental management as he or she does for
the quality and quantity of ore the mine produces. In
Alcoa, this accountability is fostered by a clear division
of responsibility between mine and environmental

department personnel. Mine environmental personnel
report to the mine manager in relation to perform-
ance, and to the manager of the environmental depart-
ment for technical guidance (Slessar 1994).

Conclusions

Alcoa’s bauxite mine restoration in Western
Australia is regarded as one of the best large-scale
examples of native ecosystem restoration in the
world. Identification of a clear restoration objective
and botanical milestone, commitment from all lev-
els of the company to achieve these targets, and
decades of applied ecological research have been
the key drivers to this success.Alcoa’s commitment
to biodiversity in its restoration has been recog-
nized through a number of national and interna-
tional awards.
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1 Alcoa World Alumina,Applecross,Australia
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Part 5.

Achieving
Mainstreaming
Outcomes
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A primary goal of the Cape Town workshop on bio-
diversity in production landscapes was to assist in
designing more effective interventions for the
achievement of mainstreaming outcomes. Discussion
at the workshop drew on the papers presented in
this volume and the rich experience of participants
to build a picture of the current state of mainstream-
ing biodiversity across the globe. Sectoral discussions
explored the gains made and obstacles faced in eco-
nomic sectors including agriculture, tourism, forestry,
mining, energy, infrastructure, transport, and con-
struction.An attempt was made to identify the core
and potentially unique features of each sector, the
special opportunities for mainstreaming existing in
the sector, the biodiversity values upon which main-
streaming approaches should focus, and the critical
factors for success in the sector.

Ultimately, the workshop came to the conclusion
that, while specific opportunities for mainstreaming
biodiversity do exist in each sector, a sectorally
based approach is insufficient.The potential “tar-
gets” of mainstreaming are not limited to sectors,
but may be larger or smaller, or cut across two or
more sectors.Targets include specific industries,
individual enterprises, landowners, businesspeople,
and consumers.They can include spatial targets—
entire bioregions, landscapes, individual properties,
and specific sites; and they can include all levels of
governance-international bodies, national govern-
ments, and lower tiers of government—as well as
international donor agencies and banks.

At times, a very focused mainstreaming initiative at
a local scale will be appropriate, while at other
times, initiatives will occur at a broad landscape
scale, taking into account a matrix of land uses and
a number of role-players.At the other end of the
scale are global mainstreaming initiatives, in which
biodiversity is placed on the agenda of development
policymakers and planners. Cross-sectoral main-
streaming programs will also need to be carried out,
since many of the threats to biodiversity cut across
economic sectors and are cumulative.

Many of the barriers to effective mainstreaming are
also common across sectors, relating both to the
enabling environment-improving policy and institu-
tional capacity—and to the need to create markets
for biodiversity goods and services.The workshop
decided to focus on developing three key products
(principles, priorities, and indicators), which can
assist the Global Environment Facility (GEF) and its
Implementing Agencies in meeting the opportuni-
ties for mainstreaming biodiversity conservation and
overcoming the barriers.

Principles and Conditions for

Effective Mainstreaming 

In a broad sense, the 10 principles of the ecosystem
approach listed in box 1.1 inform much of the work
currently being undertaken to mainstream biodiver-
sity conservation into production sectors and land-

14. Achieving Mainstreaming Outcomes:
Guidelines for Effective Interventions

Workshop Participants1
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scapes.At the same time, however, the workshop felt
that a set of principles and conditions specific to
mainstreaming approaches could be useful in guid-
ing future initiatives.

The 10 principles outlined in this paper, and sum-
marized in box 14.1, are informed by the fact that
biodiversity is critically important to all sectors of
human society and is the insurance for life itself.
While biological resources are used for human
livelihoods, this use is often unsustainable, and many
human activities totally ignore any consideration of
biodiversity, at a high cost to human development.

The Cape Town workshop agreed that the objective
of mainstreaming biodiversity is:“to internalize the
goals of biodiversity conservation and the sustainable
use of biological resources into economic sectors and
development models, policies and programmes, and
therefore into all human behaviour.”

In order to conserve biodiversity, protected areas
must be supplemented by integrating the concerns
and values of biodiversity conservation into the
wider landscape. Investment in mainstreaming can
both generate immediate benefits and act as a safe-
guard for sustainable development in the long term.

Mainstreaming may involve difficult choices and
will require well-informed decisions on:
■ Trade-offs between the interests of biodiversity

conservation and conventional forms of economic
production, in both the short and long term

■ Trade-offs between those who gain the benefit
and those who bear the cost.

The importance of each of the 10 principles is
explored the following section, in relation to 
examples taken from the papers presented at the
workshop and published in this volume.

Awareness and political will from the highest
levels, providing support for implementation
The importance of this level of support is shown
clearly in Carlos Toledo’s paper on mainstreaming
biodiversity in rural development programs in

Mexico.Toledo shows the difficulties faced by main-
streaming projects working with marginalized rural
farming communities, in the absence of high-level
political support. He points to the contradictions
between mainstreaming projects based on a model
of integrated conservation and development on the
one hand, and a political environment on the other
hand, which favors direct financial compensation to
peasant farmers who are adversely affected by trade
liberalization.Toledo’s case study also stresses the
importance of environmental institutions having a
significant influence within the arrangement of
national governmental institutions, in order to win
support for mainstreaming initiatives.

Box 14.1 
Principles for Effective Mainstreaming 

Effective mainstreaming requires:

1. Awareness and political will from the highest levels,

providing support for implementation

2. Strong leadership, dialogue, and cooperation at all levels

3. Mutual supportiveness and respect between bio-

diversity and development priorities

4. A strong focus on economic sectors, supported by

cross-sectoral approaches, securing sector-based bio-

diversity conservation

5. Analysis and understanding of the changing motiva-

tions and opportunities of each sector, including the

effects of globalization

6. Identification and prioritization of entry points and the

development of sector-specific tools and interventions

(such as international codes of conduct or standards)

7. Awareness within sectors of the relevance of bio-

diversity conservation and the capacity needed for

implementation

8. A coherent set of economic and regulatory tools and

incentives that promote and reward integration and

added value, while discouraging inappropriate behaviors

9. Sustained behavioral change within individuals,

institutions, and society, and in both public and 

private domains

10. Measurable behavioral outcomes and biodiversity

impacts.
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Strong leadership, dialogue, and 
cooperation at all levels
The paper in this volume by Trevor Sandwith,
Kristal Maze, Mandy Barnett, Sarah Frazee, and
Mandy Cadman on bioregional conservation pro-
grams in southern Africa illustrates the importance
of a multiple-scale approach to mainstreaming.The
authors report on landscape-scale conservation ini-
tiatives that have been effective by using a combina-
tion of “bottom-up” and “top-down” approaches
involving Implementing Agencies in the manage-
ment of projects at several scales, with site-specific
interventions both responsive to and informing
higher-level policy and programs.

Mutual supportiveness and respect between
biodiversity and development priorities
Several of the papers in this volume highlight the
need for biodiversity conservation initiatives to
address socioeconomic development priorities-not
merely internalizing the goals of biodiversity conser-
vation into economic sectors and development pro-
grams, but also ensuring that development goals are
internalized in conservation programs. Gonzalo
Castro’s paper on biodiversity in the GEF portfolio
points out that individual, narrowly focused, site-
specific projects have in the past largely failed to
address the root causes of biodiversity loss, including
economic and social policies, and that project links
to social and political aspects of sustainable develop-
ment need to be improved in the future.

A strong focus on economic sectors, sup-
ported by cross-sectoral approaches, securing
sector-based biodiversity conservation
The need for an approach that crosses economic
sectors is illustrated by Robert McCallum’s paper on
mainstreaming biodiversity conservation initiatives
in New Zealand.The paper reports on a recent shift
away from relying on the support of government
agencies, conservation nongovernmental organiza-
tions (NGOs), and other “traditional” conservation
proponents to working with a range of role-players
including those in the industries reliant on conser-
vation estate-forestry, agriculture, and tourism.The
paper by Trevor Sandwith and others reports on an

approach that goes beyond this focus on economic
sectors to one that is truly cross-sectoral and
includes, for example, initiatives with collaboration
between sectors on social priorities such as address-
ing rural poverty, youth development, and commu-
nity health by including a component of
biodiversity conservation.

Analysis and understanding of the changing
motivations and opportunities of each sector,
including the effects of globalization
This significance of this principle is highlighted in
Pramod Krishnan’s case study of the tea industry in
the mountainous High Ranges area of the Western
Ghats region of India.The paper outlines the his-
torical contribution of the large tea estates to main-
taining corridors of biodiversity in remnants of rain
forests along mountains and valleys. In today’s con-
text, the paper highlights the damaging effects of
fluctuations in global markets on the tea industry
and the social and ecological crisis that is resulting.
Krishnan points to the opportunities thrown up by
the crisis for mainstreaming biodiversity into the
tea industry by establishing effective partnerships
for the long-term sustainability and conservation of
the region, and the possibility of replicating this
model elsewhere.

Identification and prioritization of entry
points and the development of sector-specific
tools and interventions (such as international
codes of conduct or standards)
This principle is illustrated by Carl Grant and John
Gardner’s paper on mainstreaming biodiversity in
Alcoa’s bauxite mining operations in Western
Australia. In this setting, the definition of a clear
environmental policy, restoration objective, and
completion criteria have been drivers for continual
improvement and internal standards that exceed reg-
ulatory requirements, and the development of stan-
dards throughout the company’s worldwide
operations. It is argued that prioritizing entry points
and interventions specific to the company’s mining
operations has enabled conservation goals and tar-
gets to be effectively mainstreamed into day-to-day
company operations.
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Awareness within sectors of the relevance of
biodiversity conservation and the capacity
needed for implementation
This principle is illustrated by Sachin Kapila’s paper
on the response of the oil and gas industry in gen-
eral, and Shell in particular, to the dual challenge of
managing its risks with regard to biodiversity
impacts.These companies are seeking to make a
positive contribution to biodiversity conservation
using the approach of mainstreaming biodiversity
into their operations. Biodiversity is a real business
issue that, if not addressed properly, can increase
risks and potentially jeopardize a company’s “license
to operate.” Simultaneously there is an awareness
that biodiversity conservation presents great oppor-
tunities for companies to work in partnership,
empower staff, make a positive contribution, and
play an active role in the public policy debate.The
experience of this industry shows the importance of
raising awareness of biodiversity concerns in a man-
ner that focuses on core business operations rather
than corporate philanthropy.

A coherent set of economic and regulatory
tools and incentives that promote and reward
integration and added value, while discourag-
ing inappropriate behaviors
The paper by Paul Elkan and Sarah Elkan on
mainstreaming wildlife conservation in multiple-
use forests of the northern Republic of Congo
reports on an initiative that provides a good exam-
ple of this principle in action.The initiative has
involved working with logging companies to put
in place a detailed set of incentives and disincen-
tives to achieve the objectives of halting hunting
encroachment and pressures around a national
park, extending protection to endangered and rare
species across a large area of important habitat,
establishing a locally recognized and supported sys-
tem of community hunting and no-hunting zones,
identifying and protecting key wildlife habitat areas
within logging concessions, and creating the con-
ditions necessary for the sustainable off-take of
legally hunted game species in combination with
alternative protein sources.The economic and reg-
ulatory tools and incentives used in the case study

are an innovative response to the challenges of
meeting these objectives.

Sustained behavioral change within 
individuals, institutions, and society, in both
public and private domains
This principle is explored in Richard Cowling’s
paper on the conditions necessary for successful
mainstreaming initiatives, and the constraints fac-
ing such initiatives. Cowling points out that main-
streaming is achieved “by changing the behavior
of individuals and organizations through the cre-
ation of institutions (including incentives) that
bind actors to supporting norms, values, and prac-
tices that promote biodiversity persistence.” He
discusses the constraint on effective mainstreaming
posed by the dwindling awareness of biodiversity
among the citizenry of most countries of the
world, as people become increasingly disconnected
from nature. He argues that there is a high degree
of ignorance of ordinary people about the impor-
tance of biodiversity to their livelihoods, and that
sustained behavioral change can only come about
once the biodiversity community takes up the
challenge of communicating its messages more
effectively, through media that strike the right
emotional chords by telling stories that touch
people’s values.

Measurable behavioral outcomes and 
biodiversity impacts.
The importance of having measurable project out-
comes is demonstrated in the paper by Tehmina
Akhtar and Jeffrey Griffin, which reviews the expe-
rience of mainstreaming initiatives in six countries
in economic transition: Bulgaria, Croatia, Hungary,
Mongolia, Russia, and the Slovak Republic.The
paper analyzes the project results in detail and criti-
cally examines what kinds of impact the projects are
looking to measure, what types of indicators are
used to assess project success, and the broad question
of how project implementers can know whether
mainstreaming has been successful.The paper points
out how infrequently actual impacts on biodiversity
on the ground are measured, while highlighting this
as a central area for future initiatives to address.
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Priority Areas for GEF Intervention

In mapping a way forward for mainstreaming biodi-
versity initiatives, the Cape Town workshop focused
on recommending the kinds of activities that could
be supported by the GEF and its Implementing
Agencies in the future.The activities identified here
are indicative of the types of initiative that may be
supported by GEF on a cost-sharing basis under the
GEF’s Strategic Priority 2 for Biodiversity:
Mainstreaming Biodiversity in Production Landscapes
and Sectors—to integrate biodiversity conservation
into agriculture, forestry, fisheries, tourism, and other
production systems and sectors, in order to secure
national and global environmental benefits.

The workshop noted that the GEF will finance the
incremental costs of measures to mainstream biodi-
versity in production landscapes and sectors, without
subsidizing the costs of enterprises in doing regular
business, and taking due precautions to ensure the
sustainability of outcomes, and that the GEF will
fund country-driven activities that respond to
national priorities.The focus in Strategic Priority 2
is on conservation efforts outside of protected areas,
although opportunities will be sought to comple-
ment GEF-funded and other interventions to
strengthen protected area networks. Knowledge
management activities in support of mainstreaming
opportunities may also be funded under Strategic
Priority 4 for Biodiversity: Generation and
Dissemination of Best Practices.

The activities recommended below fall into three
priority areas:
(1) Strengthening capacity at the systemic level
(2)Establishing markets for environmental goods

and services
(3) Improving production practice.

These are in line with the GEF’s commitment to
fund efforts to remove key barriers to the develop-
ment and uptake of mainstreaming opportunities in
different production landscapes and sectors, by
strengthening capacities at the systemic, institutional,
and individual levels, and undertaking demonstra-

tion activities to catalyze innovation in production
processes and increase management know-how.

1. Strengthening Capacity at

the Systemic Level

Strengthening policy
■ Policymaking: Strengthen capacities among poli-

cymakers outside the traditional environmental
institutions to accommodate biodiversity man-
agement objectives in policy-making processes
within and across production sectors.

■ Legislation: Integrate biodiversity management
objectives into legal reform processes in produc-
tion sectors.

■ Best practice guidelines: Incorporate best practice
guidelines into national legislation covering 
specific production sectors.

Incorporating biodiversity management con-
siderations into spatial and sector planning
■ Sector planning: Strengthen institutional capacities

to integrate biodiversity conservation objectives
into sector planning and growth strategies at
local, national, and global scales.

■ Spatial planning: Strengthen capacities for inte-
grating conservation objectives in cross-sectoral
spatial planning systems at the landscape level,
including poverty alleviation strategies.

■ Bioregional programs: Establish multi-stakeholder
programs at the level of the ecoregion or bio-
region, as an effective approach to mainstreaming
biodiversity across a production landscape, pro-
viding institutional and governance mechanisms
for vertical integration between scales.

■ Strategic environmental assessments (SEAs):
Strengthen capacities at the institutional and
individual level for undertaking SEAs as a
means of identifying the cross-sectoral impacts
of production activities on biodiversity in 
target landscapes.

■ Information systems: Construct user-friendly infor-
mation and knowledge management systems to
inform planning activities within and across 
different production sectors at different scales
(local, national, regional, global).
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■ Networking: Strengthen partnerships and net-
works between different institutions and stake-
holder constituencies, including governments,
industries, civil society, and NGOs.

Awareness/advocacy
■ Awareness: Build awareness of the ecological

goods and services provided by species and
ecosystems, and their contribution to production
sectors, sustainable livelihoods, and the wider
economy.

■ Mass media: Strengthen the capacity of mass
media to highlight the importance of biodiversity
conservation and sustainable use.

■ Advocacy: Sensitize top decision makers and
investors across public institutions and private
enterprises to the economic and social benefits of
biodiversity conservation and the public and private
costs of ecosystem degradation and biodiversity
loss, including the impact of invasive alien species.

■ Business monitors: Support the establishment of
business monitors in countries where these are
not yet present.

■ Community empowerment: Support innovative
demonstration projects that educate local com-
munities and empower them to benefit from
biodiversity conservation and sustainable use.

2. Establishing Markets for Environmental

Goods and Services

Markets for ecological services
■ Knowledge management: Distill, evaluate, and

disseminate in a user-friendly format lessons
and best practices in establishing markets for
ecological services in different countries.

■ Resource valuation: Work to establish or strengthen
the policy, legal, and institutional framework for
resource pricing to signal the true economic val-
ues of ecological services to production activities.

■ Market-based instruments: Design and pilot cost-
effective, market-based instruments for bio-
diversity conservation suitable for different
jurisdictions to complement regulatory measures
(including tradable development rights, mitiga-
tion banks, or other schemes).

■ Payments for ecological services: Design and pilot
payment schemes for ecological services to com-
pensate resource users for off-site ecological serv-
ice benefits associated with
conservation-compatible land-use practices; such
schemes should be developed and adapted with a
view to mass replication, and to ensure their
financial sustainability.

Supply chain initiatives 
■ Certification: Strengthen fair trade or eco-labelling

schemes to improve their biodiversity content;
provide one-time support to small and medium-
sized producers to remove barriers to market
access for certified produce. Examples may
include the creation of producer cooperatives to
assure economies of scale in supply to commu-
nity-based enterprises, improvement of product
distribution systems, measures to shorten market
chains so as to improve value capture at the pro-
ducer end for local enterprise, and capacity sup-
port to meet the initial social and environmental
criteria for market entry.

■ Procurement: Work with large national and multi-
national companies and the public sector to cre-
ate supply chain guidelines, accommodating
biodiversity objectives and procurement systems
that motivate small and medium-sized suppliers
to meet these guidelines.

■ Deal flow facilitation: Facilitate financial deal 
flows between investors and financial intermedi-
aries and prospective small and medium-sized
ecoenterprises by sensitizing capital markets to
the business case for such enterprises, bundling
investments to reduce transaction costs, or 
other one-time activities to remove barriers to
sustainable financing.

3. Improving Production Practice 

Promoting best practice in different sectors
■ Demonstration activities: Demonstration projects

may be supported at the local level to test and
adapt production systems to protect biodiversity
better, while assuring profitability at the enter-
prise level.
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■ Partnerships: Promote the systematic adoption of
best practice guidelines and protocols through
strategic partnerships with industries, and utiliza-
tion of industry associations or other vehicles.

■ Adapting production: Provide technical support to
small and medium-sized enterprises to adapt
existing production systems so as to better 
conserve biodiversity, building on traditional
knowledge where appropriate.

■ Integrated extension: Provide technical assistance
for the establishment of integrated extension 
systems to inform small and medium-sized 
enterprises of the impacts of production on 
biodiversity, and win-win mitigation options.

■ Voluntary measures: Support the establishment 
of schemes to recognize good practices at the
enterprise level, including award schemes.

Mitigating secondary impacts in sectors that
open up wildlands
■ Mitigation measures: Strengthen the capacity of small

and medium-sized enterprises to identify, plan, and
implement mitigation measures against secondary
impacts associated with their primary business.

■ Secondary impacts: Integrate requirements to
address secondary impacts into permit conditions.

■ Monitoring: Provide technical assistance for the
establishment of monitoring systems by small and
medium-sized enterprises to monitor their
impacts on biodiversity and to create links with
global monitoring systems.

Impact Indicators to Assess the

Effectiveness of Mainstreaming

The Cape Town workshop considered some of the
kinds of indicators that could be developed in future
mainstreaming initiatives and categorized these
according to the various targets of mainstreaming
biodiversity, as outlined in this section.The nature of
the target will influence the way in which indicators
for the impact of mainstreaming are defined.

The top three indicators suggested as possible prior-
ities for the GEF were:

(1) Spatial—the percentage of a priority area/key
biodiversity area (defined at any level from
ecosystem to species) under biodiversity-
compatible management is significantly
increased. (This requires understanding and
agreement on priority areas, as well as standards
to define what is considered biodiversity-
compatible management.)

(2) Institutional—the level of resource allocation to
biodiversity conservation by key government
departments other than the environmental
departments is increased and departments are
leading biodiversity programs.

(3)Market—the volume of biodiversity friendly
products is increased.

These, plus additional potential indicators in relation
to specific targets, are detailed in the following sec-
tion.These need to be carefully considered in the
context of specific mainstreaming interventions, and
refined in order to be effective in guiding the rele-
vant actors. Consideration should also be given to
the possibility of linking these indicators to existing
monitoring and evaluation programs of public and
private sector actors and donor agencies (for exam-
ple, to processes such as the World Bank’s Poverty
Reduction Strategy Papers or the United Nations’
Millennium Development Goals).This would enable
those programs to improve the extent to which they
explicitly evaluate the mainstreaming of biodiversity
considerations.Additional comments from workshop
participants included the need to maintain a focus
on biophysical indicators as well as stress reduction
indicators.These would, however, need to be identi-
fied in relation to specific contexts.

1. Potential indicators for spatial targets

include:

■ The percentage of a priority area/key biodiver-
sity area (defined at any level from ecosystem to
species) under biodiversity-compatible manage-
ment is significantly increased. (This requires
understanding and agreement on priority areas,
as well as standards for defining biodiversity-
compatible management in a particular context.)
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This may include:
■ The area of land under protected area man-

agement within production landscapes
(emphasis on encouraging industry to cede
parts of their landholding to protected area
management, which does not necessarily
require a change of ownership)

■ The area of land under biodiversity-compati-
ble management (biodiversity friendly/com-
patible land uses) which is also meeting
technically informed biodiversity standards.

■ There is a decrease in habitat fragmentation.
■ Siting of major infrastructure is guided by 

biodiversity priorities.
■ Species diversity is maintained or enhanced (for

example, for species requiring large ranges,
increase in numbers can measure impact of
improved connectivity in the landscape).

2. Potential indicators for 

government targets include:

■ Planning authorities have integrated biodiversity
priorities into a greater number of their plans.

■ Communication and partnership mechanisms
focused on biodiversity concerns are institution-
alized (including intergovernmental and public-
private expertise).

■ A greater number of policy statements reflecting
biodiversity priorities are in place.

■ Number (or percentage) of government staff
with an environmental qualification is signifi-
cantly increased.

■ Biodiversity issues have a significant presence in
election campaigns.

■ A wide range of nonenvironmental government
departments/sector agencies is participating in
and/or coordinating biodiversity programs or
projects, to which sufficient resources have been
committed (indicated by percentage of budgets,
number of staff, policies, publications, and so forth)

■ There is a national consensus on valuing ecosys-
tem services (indicated, for example, by a sur-
charge on water services).

■ No perverse incentives are in place (can apply at
national and international levels).

■ A government is a signatory to or has ratified
relevant international conventions, and demon-
strated progress on implementing them, for
example, through producing a national biodiver-
sity strategy and action plan (NBSAP).

■ NBSAPs incorporate strategies to mainstream
biodiversity in production landscapes and sectors.

■ Legislation that contributes positively to biodi-
versity conservation is in place and is enforced.

■ There is a significant increase in the percentage
of bilateral/multilateral funding allocated to bio-
diversity conservation.

■ Speeches by ministers (nonenvironment, and
especially finance ministers) make reference to
biodiversity issues.

■ Biodiversity issues are integrated into the
national education curriculum.

3. Potential indicators for private sector

targets include:

■ An increased number of sector players have
adopted best practices and standards relating to
biodiversity.

■ Key sectoral players are acting as champions on
biodiversity issues.

■ There is an increase in the number of partner-
ships for collaboration on conserving biodiversity.

■ Corporate planning departments have internal-
ized biodiversity priorities into their plans.

■ Biodiversity departments have been established in
key large companies.

■ There is a presence of priority biodiversity issues
in policy statements.

■ Budgets include biodiversity conservation
allocations.

■ There is an increase in the percentage of budgets
allocated to biodiversity conservation through
nontraditional internal alliances and realignment.

■ Government policy frameworks are influenced
by the actions of companies in conserving 
biodiversity.

■ Processes are in place to develop and internalize
biodiversity standards in key sectors and industries.

■ Incentives are provided for maintaining biodiver-
sity friendly land uses and production systems,
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and more people are employed in such uses and
systems (for example, farmers planting indige-
nous crop varieties).

4. Potential indicators for individual 

targets include:

■ There is a marked change in relevant consumer
behavior, with a significant increase in willing-
ness to pay for biodiversity-sensitive or lowest-
impact products.

■ Greater shelf space in shops is allocated to 
merchandise produced through biodiversity
friendly activities.

■ There is an increase in visitor numbers to sites
of biodiversity value, with appropriate safeguards
in place.

■ There is increased awareness by consumers of the
links between biodiversity and their purchasing
(mind shift as an intermediary activity).

■ Greater numbers of volunteers and other actors
are participating in biodiversity conservation
activities.

■ There is an increase in viewership of nature 
programs, and the number of advertisements
with a biodiversity conservation message on 
television channels.

■ Sustainable use is made of indigenous species.
■ There is an increase in membership numbers 

and active participation in biodiversity/“green”
organizations.

5. Potential indicators for multilateral

donor organization targets include:

■ Representatives of biodiversity issues are partici-
pating in international forums (such as the World
Trade Organization).

■ There is a significant increase in the percentage
of budgets of donor organizations allocated
toward biodiversity conservation.

■ More training programs for staff on biodiversity
issues are in place.

■ Conditionalities relating to impacts on biodiver-
sity are placed on projects to a greater extent.

■ More biodiversity safeguards are in place.

■ There is an increased number of pages in annual
reports focused on biodiversity activities.

■ Speeches by leadership figures mention biodiver-
sity issues more frequently.

■ A greater number of staff are participating in 
carbon-offset programs for their travel.

■ Best practices are institutionalized for organiza-
tional activities (for example, recycling, decision
making on environmentally responsible products,
carbon-offset, and videoconferencing when
appropriate).

■ Initiatives are in place and funding sourced to
replicate routine private-sector best practices
relating to biodiversity.

■ There is an increased number of projects in port-
folios that are supporting new biodiversity-based
products or services.

6. Potential indicators for poverty 

alleviation agenda targets include:

■ Programs are using biodiversity sustainably to
eradicate poverty (for example, ensuring food
security, employment generation, invasive alien
species removal).

■ Crisis funds are available to mitigate the effects of
natural disasters/stresses (such as droughts, floods,
tsunamis) on ecosystems.

■ Biodiversity conservationists are engaging 
with poverty alleviation agendas, to minimize
negative impacts on biodiversity and increase 
the contribution of biodiversity resources to 
alleviating poverty.

7. Potential indicators for markets-for-

ecosystems-services targets include:

■ New biodiversity-based commodities are 
emerging.

■ Biodiversity considerations are taken into
account in setting up supply chains.

■ There is an increase in the number and diversity
of products certified as biodiversity friendly.

These are broad suggestions for the kind of indica-
tors that could be built into project design in main-
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streaming initiatives in order to ensure that the
process, products, and outcomes of such initiatives
are being thoroughly recorded, monitored, assessed,
and analyzed.The exact nature of specific indicators,
as well as mechanisms for monitoring and follow-up
actions, will need to be developed in the context of
particular projects.

Conclusions

The challenges of internalizing values and goals
relating to the conservation and sustainable use of
our planet’s biological diversity into the mainstream
of social and economic development are enormous.

The Cape Town workshop provided an opportunity
to pause and assess how far we in the environmental
community have come, drawing on a broad range of
experience and expertise from around the world.
At the same time, the gathering was able to make
constructive suggestions for the way forward in the
three areas outlined in the previous section-princi-
ples and conditions for effective mainstreaming,
priority areas for GEF intervention, and impact
indicators to assess the effectiveness of mainstream-
ing. It is hoped that the recommendations of this
document will be taken forward by the GEF and its
Implementing Agencies and will help to shape this
area of work as it grows in size and importance over
the next few years.

Endnote

1 A list of names of the Cape Town workshop participants appears in an appendix at the end of this volume.



164

Mainstreaming Biodiversity in Production Landscapes and Sectors

Workshop of the Scientific and Technical Advisory Panel 

of the Global Environment Facility

Cape Town, South Africa

September 20-24, 2004

Tehmina Akhtar, UNDP, New York, NY, USA   tehmina.akhtar@undp.org

Phoebe Barnard, Global Invasive Species Programme, Cape Town, South Africa   barnard@sanbi.org

Mandy Barnett, Cape Action for People and the Environment (CAPE), Cape Town, South Africa 
mandy@capeaction.org.za

Karla Boreri, BP America Inc.,Washington, DC, USA   karla.boreri@se1.bp.com

Gonzalo Castro, GEF, Washington, DC, USA   Gcastro@thegef.org

Mark Collins, UNEP, Nairobi, Kenya   mark.collins@unep.org

Richard Cowling, University of Port Elizabeth, Port Elizabeth, South Africa   rmc@kingsley.co.za

Holly Dublin, IUCN Eastern Africa Regional Office, Nairobi, Kenya   holly.dublin@ssc.iucn.org 

David Duthie, UNEP, Nairobi, Kenya   david.duthie@unep.org

Paul Elkan,Wildlife Conservation Society, New York, NY, USA   pelkan@uuplus.com

Saliem Fakir, IUCN, Pretoria, South Africa   saliem.fakir@iucn.org

Sarah Frazee, Conservation International, Cape Town, South Africa   sfrazee@conservation.org

Nicole Glineur, GEF,Washington, DC, USA   nglineur@worldbank.org

Carl Grant,Alcoa World Alumina Australia,Applecross,Australia   carl.grant@alcoa.com.au

John Hough, UNDP, New York, NY, USA   john.hough@undp.org

Brian Huntley, SANBI, Cape Town, South Africa   huntley@sanbi.org

Appendix: Workshop Participants



165

Jon Hutton, Fauna and Flora International, Richmond, UK   jon.hutton@fauna-flora.org

Sachin Kapila, Shell, London, UK   sachin.kapila@shell.com

Pramod Krishnan, Periyar Tiger Reserve, Kerala, India   edo@periyartigerreserve.org

Kathy MacKinnon,The World Bank,Washington, DC, USA   kmackinnon@worldbank.org

Kristal Maze, SANBI, Pretoria, South Africa   maze@sanbi.org

Robert McCallum, Department of Conservation,Auckland, New Zealand   rmccallum@doc.govt.nz

Jeffrey McNeely, IUCN, Gland, Switzerland   jam@hq.iucn.org

Robert Nasi, CIFOR, Montpellier, France   r.nasi@cgiar.org

Khungeka Njobe, CSIR, Pretoria, South Africa   knjobe@csir.co.za

Caroline Petersen, SANBI, Cape Town, South Africa   petersenc@Sanbi.org

Guy Preston,Working for Water Programme, Cape Town, South Africa   GPreston@dwaf.gov.za   

Glenn Prickett, Conservation International,Washington, DC, USA   g.prickett@celb.org

Kent Redford,Wildlife Conservation Society, New York, NY, USA   kredford@wcs.org

Alan Rodgers, UNDP—GEF, Nairobi, Kenya   alan.rodgers@undp.org

Trevor Sandwith, CAPE, Cape Town, South Africa   trevor@capeaction.org.za

Peter Schei, Fridtjof Nansen Institute, Lysaker, Norway   pjs@fni.no

Nik Sekhran, BDP-GEF, Pretoria, South Africa   nik.sekhran@undp.org 

Carlos Toledo Manzur, Mexico Sustainable Development Network, Mexico City, Mexico
toledocarlos@prodigy.net.mx 

Jo Treweek, International Association for Impact Assessment, Devon, UK   jo@treweek.fsnet.co.uk

Christopher Whaley, STAP Secretariat,Washington, DC, USA   christopher.whaley@rona.unep.org



For more information contact:

Global Environment Facility
1818 H Street NW
Washington, DC 20433 USA
Tel: 202-473-0508
Fax: 202-522-3240
Email: Secretariat@theGEF.org

www.theGEF.org

Printed on Environmentally Friendly Paper.




