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PREFACE

African Biodiversity: Foundation for the Future. A Framework for Integrating Biodiversity
Conservation and Sustainable Development is the principal product of the first phase of the Biodiversity
Analysis for Africa (BAA) Project, implemented by the Biodiversity Support Program (BSP)t and
funded by the Africa Bureau of the United States Agency for International Development (USAID). The
goal of the BAA Project is to help improve efforts in Africa to conserve biological diversity while
promoting human prosperity through an analysis of biodiversity conservation approaches currently in
use or being tested in Africa.

The analysis is intended to help USAID's Africa Bureau and missions in Africa, African governments,
and both international and African nongovernmental organizations (NGOs) shape organizational
strat'~gies and programs that are more effective in conserving biological diversity while promoting
sustainable development. This will be achieved by providing implementors with current information on
the lessons learned from on-going efforts in the field.

The first stage of the project was to develop the strategic framework of critical issues in African
biodiversity conservation described in this report. This framework is intended to help guide on-going
USAID and other efforts in the field as well as shape the BAA analysis. In order to develop an
analytical framework that would be most successful in meeting these objectives, it was evident that the
definition and prioritization of the critical issues for the conservation of biodiversity in Africa should
emanate directly from the point of view of Afrkans themselves.

To learn of the African perspective on biodiversity conservation, BSP established the African
Biodiversity Advisory Group. The women and men of the Advisory Group were selected to represent
diverse regions (east, southern, central, and west Africa), disciplines (both the natural and social
sciences), institutions (governments, NGOs, academia), gender, and biomes (forest, marine, savanna,
arid). We sought the most balanced and realistic view of conservation possible in a small group.
While most of the members are African, one is American, providing the perspective of a Western
conservationist with many years of experience in implementing NGO and donor-funded conservation
activities in Africa.

The Advisory Group identified, discussed, and prioritized the critical biodiversity conservation issues
included in this report. Based on their guidance, a team of BSP staff and consultants wrote the
majority of the report. The Advisory Group reviewed drafts and wrote individual analytical reports that
are included, in part, in this document. (Thesl~ individual reports will be published in a separate
volume.) The hard work, patience and wise counsel of the members of the Advisory Group were
invaluable in the development of this report.

The success of the Advisory Group has generated a great deal of interest from USAID and other
donors, in part because past biodiversity conservation strategies in Africa have often been developed

I The BiodiversilySupport Prollram is a consoltium ofWorld Wildlife Fund, World Resources Institute and The Nature Conservancy, funded
by the United SIa1C8 Agency for International Development.
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with limited African input. The Advisory Group was in a unique position to articulate new ideas, some
of which challenge conventional wisdom, and to identify issues that are priorities for Africans. This
process of collaborative action between U.S. and African individuals and organizations was an
educational and rewarding experience for everyone involved.
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EXECUTIVE SUMMARY

As the worldwide loss of biodiversity has accelerated in recent decades, awareness has grown of the
potentially disastrous consequences of this trend for the earth's ecological functions and the fulfillment
of basic human development needs. This trend is especially important in sub-Saharan Africa where
people depend on biological resources to a far greater extent than most other parts of the world.
Throughout the continent, biological resources are fundamental to human well-being: agricultme,
livestock, logging, and fisheries, for example, account for most subsistence survival, employment,
export earnings, and economic output in much of sub-Saharan Africa.

Africa's enormous dependence on biological resources brings with it a particular vulnerability. In the
event of declining productivity due to environmental degradation, few alternative development paths are
readily available and financial resources for carrying out environmental restoration are limited. The
ecosystems that provide critical biological resources are diverse at many levels including genetic
variability, species richness, and overall ecosystem characteristics. Important ecological functions may
depend to differing degrees on this biodiversity. Environmental degradation that leads to the
destruction of these ecosystems must therefore be viewed as a serious threat to Africa's futur~.

Africa's ecosystems are coming under increasing pressure, and it is evident that ways must be found to
raise production and incomes and, at the same time, learn how to better manage the biological resource
base. Africa is, and will continue to be, dependent on its biological resources for food, shelter, and
income. The maintenance of healthy, productive, and diverse ecosystems will allow Africa to meet the
challenges of the next decades.

In Africa, about two-thirds of the land that could support habitats for wild plants and animals is now
used for other purposes (MacKinnon and MacKinnon 1986). Nevertheless, Africa still contains a
wealth of biodiversity. Whereas in certain parts of the world it may be too late to stem the loss of
much of the biodiversity that formerly existed, in most of Africa the opportunity still exists for
proactive intervention. To the extent that biodiversity represents an important international as well as
national and local resource, Africa's competitive advantage is enhanced not only by the fact that its
environment is among the world's richest biologically but also by the fact that it has not yet sacrificed
its endowment of these resources.

Efforts to Conserve Biodiversity in Africa

In the past, conservation efforts in Africa have tended to emphasize the international, scientific values
of biological diversity and focus on areas of high species richness and endemism (places where there
are species and varieties that are found nowhere else). These values have largely dictated what, where,
and how conservation efforts have taken place in Africa. However, given sub-Saharan Africa's
overwhelming dependence on biological resources, new, aggressive strategies for biodiversity
conservation that incorporate local and national values are urgently needed.
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Defining Biodiversity, Biological Resources, and Comervation

Biological diversity. or biodiversity, is a concept that is used to describe the variety of life fOmIs.
Biodiversity can be measured in tenns of: biomes (e.g. tropical moist forest or coastal wetland);
ecosystems (a portion of the biome in which the living organisms seem to bl: self-sustaining); species; and
genetic varieties (McNeely et al, 1990; Salwassl:r 1990; USAID 1988).

Another widely used definition of biodiversity is "the variety and variability among living organisms and the
ecological complexes in which they occur" (OTA 1987). The ecological complexes are the intricate and
interdependent relatioll!lhips that often occur among coexisting organisms, including the ecosystem processes
that are more than just the collection of its parts.

Biological Resources include genetic resources, organisms or parts thereof, populations, or any
other biotic component of ecosystems with actual or potential use or value for humanity. (United Nations
Convention on Biodiversity 1992) These biological resources represent an indispensable resource endowment:
the food that is eaten, the fuel with which the food is cooked, and the products that sustain livelihoods and
generate wealth.

Conservation is defined as the managerr,cnt of huruan use of the biosphere so that it may yield the greatest
sustainable benefit to present generations while maintaining its potential to meet needs and aspirations of
future generations. Thus, conservation embraces preservation, maintenance, sustainable utilization and
restoration, and enhancement of the natural environment (IUCN, UNEP, WWF 1980).

Both biological diversity and biological re~;ources need to be conserved. The conservation of biological
resources depends on the continued health and productivity of local ecosystems. The African ecosystems that
provide biological products are diverse systems in terms of genetic variability, species richness, and
ecosystem characteristics. The diversity I)f these systems is an important factor in their stability and
productivity. In general, more complex and diversified systems exhibit greater resilience and less
vulnerability to environmental stresses than do less complex systems. In the words of biologist E. O. Wilson,
"An ecosystem kept productive by multiple species is an ecosystem less likely to fail" (Wilson 1992). Thus
it is not enough to simply protect selected, highly valued biological resources. In order to maintain these
desirable products, the genetic, species, and ecosystem diversity of Africa's biological systems must be
conserved.

Conservation of biological resources in specially selected sites in Africa began many years ago, and
arose from several motivations: the desire of colonial authorities to preserve game populations for
(white) hunters, misunderstanding of traditional African patterns of hunting and resource use, and
concerns about deforestation and other environmental problems such as drought, tsetse fly, and
rinderpest. The alienation of land for national parks, forest reserves, and hunting reserves was part of
a larger pattern of colonial restructuring of African land-use traditions. Over time, as the conservation
ethic grew in the North, concerns to set aside land for protection of endangered species and habitats
were also transferred to Africa.
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There are multiple studies that have been influential in the establishment of priorities for biodiversity
conservation projects; however in almost all of them, African knowledge and value systems have been
consistently marginalized by "Northern" values (see glossary for definition). The priorities are based
only on scientific information that often has little or no relation to the indigenous knowledge base,
which has led to an emphasis on national parks and other protected areas. As a result, local people
remain marginalized in conservation efforts across the continent. For Africans, the creation of national
parks has often meant that rural people are excluded from traditional grazing and farm lands, in the
interest of protecting wildlife and natural habitat'5. Thus, efforts to protect the natural environment in
Africa have often sacrificed the interests of Africans for foreign interests.

New strategies for conserving biodiversity in Africa are urgently needed that:

1) respect and incorporate African values, knowledge systems and priorities;

2) involve local people in the management and use of biological resources;

3) can control or reverse the loss of biodiversity in every country in the region; and

4) treat biodiversity conservation and economic development as integral aspects of the same
process of sustainable development.

Incorporating African Values, Priorities, and Knowledge S~·stems

Many past biodiversity conservation strategies and approaches have failed to effectively address African
values, priorities, and practices. International values, as opposed to national and local values, have
tended to dominate biodiversity conservation efforts. Africa's dependence on biological resources for
economic and cultural purposes has not been given appropriate recognition. In many traditional African
societies, natural resource use tended to cause little damage to biodiversity, in part because of low
population density. In addition, these societies fostered belief systems as well as social norms that
encouraged or even enforced limits to exploitation. Such production methods, and the values that
underlie and reinforce them, were well adapted to local conditions in the past, but in some cases at
least, they are now becoming obsolete and perhaps counterproductive. How to best retain the best
attributes of traditional societies under conditions of rapid modernization and urbanization must
considered one of the most pressing issues for African nations.

Involving Local People

Human activity is often associated with environmental degradation, and with the loss of biodiversity.
Rural African people throughout most cultures and societies have traditionally been practitioners of
complex environmental processes designed to conserve, and in some instances nurture their
environment. Northern conservation efforts were introduced during the colonial period, when
specially-selected sites were set aside and most human exploitation within them was prohibited. Rather
than being an integral component of the existing social system, these national parks and reserves were
imposed from outside. Given the historical antecedents of today's protected area system in sub-Saharan
Africa, it is perhaps not surprising that the attitudes of local people living near national parks and
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reserves often reflect suspicion and mistrust of conservation policies. This legacy is one of the reasons
that new approaches toward people-oriented conservation have been introduced in recent years, and
must be fostered in the future.

Conserving Biodiversity in Each African Nation

Many current biodiversity conservation strategies focus 011 countries that have large numbers of
endemic species. Understanding that the loss of biodiversity ultimately affects all people-Africans and
non-Mricans alike-leads to the conclusion that it is important to conserve biodiversity in all African
cOlmtl'ies, not just in those with the greatest number or uniqueness of species. Most African nations
now are aware of the value of biodiversity conservation, and want to pursue programs that will ensure
the long-term conservation of natural resources as a means of ensuring sustainable development. An
important element of the approach articulated in this report is that every nation should strive to better
manage its biological resources for the long-term welfare of its own citizens as much as for global
benefit.

Linking Biodiversity Conservation and Sustainable Development

Economic development in sub-Saharan Africa is unsustainable largely because biological resources are
being mismanagecl and cannot be sustained at their present rates of use. The transition to sustainable
economic growth requires a broad-based change in thinking about Africa's natural resource base and in
the ways that decisions about investment and exploitation are made.

There is a new awareness among international donors and African governments that sustainable
development and biodiversity conservation are intricately linked (IUCN 1991). Human use of
biological resources is fundamental to development in Africa. Biodiversity conservation must therefore
be relevant to the needs of Africans, and people must be part of the decision-making process.

The loss of biodiversity in Africa may have less to do with the amount of land under protection than
with the forms of land use taking place on the rest of the landsc.ape. Through the introduction of better
land-use planning and more appropriate matching of production technologies to local ecological
constraints, it might be possible to stabilize and perhaps even reverse the trend toward environmental
degradation. Strategic natural resource and land-use planning at the national level as well as the
provincial and local levels is needed to ensure that Africa's unique biological heritage is not needlessly
sacrificed to the inadvertent effects of poorly managed economic development policies.

Poverty is one of the prime forces eroding biodiversity in Africa. Development can be a potent force
in conservation, provided that economic growth improves the well-being of all members of society. As
agriculture and land use management practices change, the availability and uses of wild resources
change, having profound implications for the food and economic security of marginal populations, as
well as for biodiversity. An important part of the enabling environment for the conservation of
biodiversity, therefore, is meaningful progress toward the reduction of poverty in Africa. Thus,
combining conservation efforts with initiatives for sustainable development is one of the key
recommendations of this report.

r
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An Action Program

This report outlines an "Action Program" to assist decision-makers in their efforts to conserve Africa's
biodiversity while promoting sustainable development. Details would v¥y between and within
countries, depending on ecological and human conditions, but tlle guiding principles and
recommendations outlined here are intended to provide a starting point for implementation of a strategic
framework for conserving biodiversity and sustaining development in sub-Saharan Africa.

This report identifies numerous recommendations for action to slow the loss of biodiversity in Africa
and to make development more sustainable. These recommendations, and a sample of specific action
items illustrating in more detail how these measures can be put into effect, are discussed in Chapter 2.

Six recommendations merit particular emphasis because of their fundamental role in laying the
groundwork for other measures to conserve biodiversity in sub-Saharan Africa. While these six actions
are not necessarily prerequisites to the other recommendations in terms of timing or phasing of
activities, these actions would considerably enhance their implementation. In this sense, they should be
considered priorities for implementing this report's framework for conservation.

1. In each African country, establish a strategic natural resource and land-use planning system that
incorporates biodiversity issues.

2. Decentralize power to manage biological resources thereby enabling local communities to use resources
sustainably, supported by local government.

3. Create a policy environment conducive to land-use systems that conserve biodiversity.

4. Develop participatory management systems for formal protected areas as well as for production systems
on non-protected lands.

5. Combine the best of indigenous and modem knowledge systems to develop a deeper understanding of the
full range of biodiversity conservation concerns.

6. Incorporate into biodiversity-related projects effective research, monitoring, and evaluation components
which measure progress in terms of conservation and community well-being.

Critical Issues

The African Biodiversity Advisory Group identified seven major issues that need to be addressed in
order to conserve biodiversity in Africa. These issues briefly summarized below, are discussed in
detail in Chapters 3 through 9 of mis report.

Executive Summary xv



1. Values in Biodiversity Conservation

People value biological resources in different ways: spiritually, economically, aesthetically, culturally,
and scientifically. Biodiversity values also differ at the international, national, and local levels.
Conservation of biodiversity is directly relevant to local residents, for whom biological resources often
represent their primary source of livelihood, medicine, and spiritual values. Nation-states may also
express values related to biological resources, often in relation to economic benefits brought about
through biological resource use, both consumptive (timber harvesting, hunting) and nonconsumptive
(tourism). Biodiversity conservation has become an international issue as well, based on a global
concern for maintaining the existing species richness on earth, expressed in terms of the common
heritage of humans. (Johnson, in prep.)

These different values can be difficult to reconcile. It is important to be able to clarify different values
that underlie positions taken on various sides of a given issue relevant to biodiversity and to understand
how values can affect willingness to adopt different patterns of resource use or to reach compromises.

Many traditional societies fostered belief systems as well as social norms which encouraged or even
enforced limits to exploitation of biological resources. Economic change, population growth, and other ,
factors, however, have brought far-reaching shifts in traditional patterns.

There is a need to assess the ways in which cultural practices and value systems have fostered
conservation in specific settings and to investigate how such cases can be encouraged, strengthened, and
replicated. Value systems compatible with sustainable development cannot be prescribed, but must
emerge through local participation, and with respect for traditional beliefs and practices that have
effectively conserved biodiversity for centuries. African perspectives on the need to utilize as well as
conserve existing resources need to be incorporated in any new biodiversity conservation initiatives.

2. Indigenous Knowledge

Lack of recognition, understanding, and use of Africa's indigenous knowledge, technology and
practices have contributed to environmental degradation and to biodiversity loss. The knowledge and
skills developed by Africans in many millennia of adaptation to, and manipulation of, their land, flora
and fauna constitute an invaluable and largely untapped resource. The use of the African knowledge
base together with input from Northern biological science is required in order to realize the goal of
sustainability in biodiversity and development programs.

Many aspects of biodiversity and its conservation may be found embedded in Africa's indigenous
taxonomies, food production practices, and religions. Attention to specie::s diversity is reflected in
highly detailed classification of plant and animal species. Concern for maintaining and devdoping
cultivar and herdstock diversity is well documented for numerous populations. Finally, concepts
affirming an ecological balance or interdependency between human, plant, and animal life can be
identified in may indigenous religions. Indigenous knowledge has been available for som.e time, but
until recently, much of this information has been largely ignored in conservation work.
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3. Biodiversity Conservation Systems

Valuable ecosystems are found in all African countries. Each country should therefore formulate and
adopt a national strategy for conserving its natural resources. National parks and many other kinds of
protected areas serve a vital function in conserving biodiversity. With the vast majority of biodiversity
on land and water outside r,fotected areas, however, it is necessary for biodiversity conservation efforts
to extend beyond national parks and protected areas. Improved land-use planning at all levels, the
national, provincial, and local, is recommended as an important action for more effectively conserving
biodiversity.

People need to use natural resources, so innovative ways of conserving biodiversity through sustainable
use and other alternatives must be explored for areas that lie outside of strict nature preserves.
Biodiversity conservation in Africa should involve longer-term, more comprehensive, proactive
measures, rather than fragmented responses to the loss of species and habitats. In addition, there
should be a change in focus from conserving primarily conspicuous animals and plants to a recognition
of the need to conserve all kinds and sizes of living organisms, as well as the ecosystems within which
they have evolved.

To control the rate of biodiversity loss and to increase production, foreign conservation technologies
must be adapted to the African context to complement traditional technologies. Neither traditional
production methods nor modern production methods alone can do the job (see Glossary for definition of
"modern"). New combinations of traditional and modern methods can be sensitive to biodiversity
conservation while providing adequate levels of sustainable production. This approach, however, can
succeed only with local participation. Local people must have a voice in, and be part of, the process of
developing and implementing such innovative systems. Local people, too, must be the principal
beneficiaries.

4. Policies

An array of policies in many different sectors affects biodiversity in various ways, ranging from
indirectly creating incentives to exploit natural resources in unsustainable ways to directly requiring
improved management of biological resources. At pre:,ent, few countries have adopted comprehensive
policies on biodiversity. Although many countries have strong laws related to conservation within
protected areas, these laws often are not enforced.

Land tenure and other legal issues related to land ownership and land use are important areas in which
the national policy environment can contribute to destructive p~ltterns of landscape change. The lack of
appropriate land tenure and land-use planning in general, and I:md-use planning sensitive to biodiversity
specifically, represents one of the most significant omissions within the policy environment in most
African countries. Better land-use planning is needed, which can appropriately match various forms
and levels of intensity of production with specific agro-ecological zones.

Land pressure, the need for foreign exchange, and high levels of poverty also pose major barriers to
improving sustainability of resource use and conservation of bicdiversity. Decision-makers may feel
they have little choice but to acquiesce to activities that may prove to be detrimental to biodiversity.
One challenge, therefore, will be to find ways of minimizing thl~ adverse biodiversity impacts of such
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enterprises, without imposing an unrealistic burden on governments unable to provide alternative jobs
or other means of gaining livelihoods.

Successes, failures, and less'Jns learned from recer.t policy reform efforts targeting biodiversity
conservation are important research topics. The way in which m:w policies are implemented, not just
formulated, however, will be a key factor in the success of policy re.form programs.

5. Participation

Throughout the last two decades, the development community has moved away from "top-down"
approaches towards more participatory, "bottom-up" approaches. In general, there has been a growing
recognition that local cooperation, participation, and management are crucial to achieving both short
term and long-term objectives. Similarly, the conservation community is beginning to appreciate the
necessity of incorporating local participation in biodiversity conservation efforts. Conservationists are
now looking to the development experience for useful lessons in how to bring local people into the
conservation process in Africa.

It appears that the future viability of protected areas in Africa hinges on the cooperation and support of
local people. One of the main problems in engendering participation in conservation efforts is that
local people often view conservation as antithetical to development (GartIan 1992). Efforts to involve
local people in the conservation of biodiversity in Africa will not succeed in the long-term unless local
people perceive those efforts as serving their economic and cultural interests (Brown and Wyckoff
Baird 1992). It follows, therefore, that in order for communities to be effectively involved, they also
must have a degree of control over the resources to be conserved.

Involving local people in the conservation of biodiversity is a complex, time-consuming task. Many
donor organizations and project managers are under pressure to spend money quickly and do not
commit the time, necessary to assess community variables, initiate community dialogue, and encourage
community involvement in every phase of a project. The need for patience May also conflict with
feelings of urgency about the need to change or stop destructive patterns of degradation (Wells and
Brandon 1992). In order to facilitate community participation at all these stages, existing community
institutions must be strengthened or new ones established where necessary.

Experimentation with new, more participatory models for conserving biodiversity is especially
important in light of the need to conserve biodiversity throughout the African landscape. With
Africa's new wave of democratic reforms on local and national levels, now more than ever, it may be
possible to build institutions and devise policies that will enable the participation of people at all levels
to engage in sustainable natural resource management and biodiversity conservation.

...
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6. Education, Training, and Networking

Awareness and understanding of biodiversity conservation issues need to be improved throughout the
popuillce, including national government officials and lender/donor agencies. Awareness-raising,
training, and human-resource development are necessary steps to the implementation of strategies for
conserving biodiversity.

It is not enough to educate future generations through the formal education system. Many Africans will
receive no such education, yet deal with biological resources on a day-to-day basis. Widespread
degradation of these resources is a pattern which many observe but are unable to halt without
assistance. Non-formal education is one form ('If help required. Basic literacy is a means of
empowerment, enabling people without formal education to better deal v,rith bureaucracies that affect
their lives. Environmental issues, including biodiversity conservation, could usefully be included in the
material used in literacy campaigns. Properly trained and oriented extension services can include
biodiversity conservation among their concerns.

National governments must address training needs and staff development. Technical staff :n a wide
variety of line ministries and departments should be made aware of how their work impinges upon
biodiversity conservation and other environmental matters. Greater cross-sectoral understanding and
co-ordination is vital to the broad strategies advocated in this report. In-service workshops, seminars
and study tours are important conventional means of updating information. Field training should also
be an integral component of staff development.

Within conventional conservation organizations (e.g., wildlife departments, national parks systems)
substantial re-orientation and retraining is needed in two respects. First, attention should be paid to all
taxa and all elements of the landscape rather than concentrating upon megafauna and protected areas.
Second, community participation in protected area management and biodiversity conservation activities
outside protected areas needs to become an integral concern of these organizations.

7. Monitoring, Evaluation, and Research

In much of sub-Saharan Africa, there is a serious lack of natural resource inventories and other baseline
data that are of fundamental importance for monitoring biodiversity trends. Consequently, biodiversity
conservation projects and development projects often are designed and implemented using inadequate
'information. The projects usually lack built-in provisions for monitoring changes in biodiversity and
ecological relationships, as well as the economic and social well-being of local residents.
Consequently, it is impossible to accurately assess the success of most projects and to provide adequate
feedback for making corrections and refinements.

The purpose of monitoring is to recognize changes (direction, size, rate) when they occur, to assess the
reasons for the changes, and to predict their consequences. Inventories provide information on ex.isting
levels and patterns of biodiversity. This basic information provides the foundation for project
monitoring and evaluation, and a framework for management decisions. Baseline inventories of
biological and ecological characteristics, human conditions, and other factors allow later comparisons.
Such trend information can be used to make refinements and course corrections in conservation
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projects. If carefully selected, indicators can help identify both positive and negative trends in
conservation.

For project monitoring, precisely defined questions must be formulated, which will provide reliable
answers in a timely manner. Monitoring of a project is a never-ending task; monitoring must be done
as cost-effectively and simply as possible, so that it can continue indefinitely beyond the initial few
years of a project. There is a role for modern "high-tech" approaches to monitoring, especially when
huge areas are involved, but the most important and fundamental monitoring for biodiversity
conservation and sustainable development is done by simply getting into the field, walking, looking,
measuring, recording, talking, and collaborating with the local residents.

Local participation is a prerequisite for research, monitoring and evaluation, and must be encouraged
and enhanced at the onset of a project. A long history and tradition of using biological resources has
developed an inherent tendency among local people to monitor biological resources. Because of the
closeness of most rural communities to nature, local people may be quick to detect changes anticipated
in projects. Where necessary, local participation could be fostered through specialized training. It is
likely that local residents can recognize: changes in effort required to harvest a product; changes in
habitat boundaries; disappearance of a formerly common plant, animal, or fungal species; and arrival of
alien invading species.

Guiding Principles

From the"discussion of the seven critical issues in Part II of this report, eight important principles
emerge that can be helprul in setting priorities and implementing biodiversity conservation initiatives in
Africa.

• Valuable ecosystems are found in all African countries. These ecosystems are valuable not only
in local or national terms but also, in many cases, in global terms. A framework for the
conservation of biodiversity must take into account the multiplicity of ecosystems that exist in
sub-Saharan Africa. Different approaches are necessary in different situations.

• Local traditions, knowledge systems, institutions, and environmental conditions are important
factors in biodiversity conservation. The task of modifying or limiting activities destructive of
biodiversity is "simplified if efforts are made to reinforce, encourage, and further develop local
practices or traditions that are already consistent with biodiversity conservation.

• All biological resource users should be treated equitably. Subgroups within a community, or
different communities, often have different perspectives on the use and conservation of the same
set of biological resources. Women and the poor, in particular, have often been ignored or
disadvantaged by development activities, to the detriment of biod~versity conservation.

• Broadly based participation is essential. Local people must be involved at every step from
planning to implementation to evaluation and redesign. Initially, governments and other funding
agencies may need to suggest new integrated projects. In time, local communities and the
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private sector are likely to want to initiate similar projects but will need technical and financial
assistance to do so. Projects should be carried out with local communities, rather than for
them.

• Biodiversity conservation must be understood in terms of the whole system. Even small
decisions should be made with regard to the broader (national or ecosystem) perspective. The
utilitarian focus on preserving endemism and genetic resources needs to be modified, with
increasing emphasis placed on conserving ecological systems as a whole.

• It is important to accept that people will continue using resources. It is the kind and intensity
of resource uses that are important. Many conventional conservation efforts have advocated
protection without human use; conversely, modern agricultural systems have emphasized
production without conservation. The move now must be toward programs and projects that
meet human needs in ways less destructive to the environment. Production systems that are
sensitive to biodiversity are more likely to be sustainable in the long term.

• A range of biodiversity conservation systems should be supported and replicated wherever
possible. Every African country has its own set of biodiversity resources. The full range of
biomes in a country must be considered, and within each biome there may be several major
types of ecosystems. Innovative new complexes of production activities should aim at
protecting representatives of each ecosystem type. Replication is necessary, because of the
unpredictable resource losses from natural disaster, wars and civil strife.

• Appropriate incentives are needed to encourage all participants to become involved with
conservation. Direct economic incentives include provision of tax breaks for communities or
businesses involved in biodiversity conservation. Secure land and resource tenure can stimulate
investment (of both human energy and financial resources) in conservation of natural resources.
Government officials should have incentives for effective work in rural areas. A local
community voice in biological resources governance can, of itself, be an incentive to sustainable
management. Also, disincentives should be applied to actions destructive of biodiversity.
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PART I

INTEGRATING BIODIVERSITY AND SUSTAINABLE
DEVELOPMENT

IN AFRICA



CHAPTER ONE

BIODIVERSITY, NATURAL RESOURCE
MANAGEMENT, AND SUSTAINABLE

DEVELOPMENT ][N AFRICA

Perspectives on Biodiversity

For Africans, biodiversity is a matter of survival. Their livelihoods depend on free and open access to
a great variety of biological resources for food, fuel, medicines, housing materials and economic
security. Because the protection of biodiversity is necessary for the maintenance of the biological
resource base, biodiversity is not an abstract or theoretical issue for Africans; it is critical to life at the
grassroots level. Furthermore, the presence of diversity provides the ecosystem resilience necessary to
cope with periodic stresses on the environment such as drought, climatic change and war-events which
have been occurring in Africa with disturbing frequency in recent years. Biodiversity is declining at
rapid rates throughout the world, but nowhere is it going to be felt more dramatically than in rural
Africa, where most people are dependant on biological resources for their basic subsistence'and are
counting on them for their future prosperity.

In developing a framework for the conservation of biodiversity, therefore, it is imperative that we
recognize biodiversity's fundamental role in the development of all of sub-Saharan Africa. International
conservation efforts by donors and NGOs have traditionally been focussed only in those nations with
the greatest number or uniqueness of species, an approach which is based on non-African perspectives
of the importance of biodiversity. A key element of the framework articulated in this report is that
every African nation should strive to better manage its biological resources for the long-term welfare of
its own citizens as much as for global benefit.

Critical species and habitats exist throughout the landscape: from parks to pasture lands and from
forest reserves to fallow fields. In fact, much of Africa's biodiversity exists outside of the protected
area system. Conservation should not, therefore, be limited to conventional protected areas such as
national parks. It should begin with parks and work outward to the vast expanses of land and water
that are still ecologically productive, but are currently used by humans. Improvements in biological



resource management need to be applied across the full spectrum of ecosystems and habitats within
each country.

Whereas in certain parts of the world it may be too late to stem the loss of much of the biodiversity
that formerly existed, in most of Africa the opportunity still exists for proactive intervention. Africa's
environments are among the world's richest biologically and Africans have not yet sacrificed their
endowment of thelle resources to economic development. Traditional African societies maintained
production systenls that effectively conserved-and even enhanced-biodiversity. This knowledge
needs to be creatively blended with the best of modern approaches to make development more
sustainable across the continent. This blending will require greater recognition of the positive historic
role of African women as conservators and users of biodiversity, and will demand the participation of
aU user groups in the planning and execution of these approaches.

For most African communities, reliable access to a diversity of biological resources-animal and plant,
marine and terrestrial-is a fundamental requirement of life. Unfortunately, this access is presently
being threatened by a variety of unsustainable production practices. The resulting environmental
degradation is causing a dangerous decline in productivity. Yet, with their limited economic and
technical resources, Africans will not be able to afford alternatives to these resources or to pay the cost
of restoring the environment to its former levels of productivity. This report uses a framework based
on the concept that sustainable development and biodiversity conservation in sub-Saharan Africa are
inseparable and that efforts to promote one must also make appropriate provision for the other.

In the long term, the benefits from implementing the conservation measures identified here depend to a
considerable extent on the development of a suitable enabling environment. Government policies,
public attitudes, and institutional capability collectively represent an intangible but crucial environmental
factor for good or for ill. The complex, long-term initiatives that are needed can be easily undermined
by a wide variety of unanticipated pressures and conflicting priorities.

For this reason, an important linkage between sustainable development and biodiversity conservation
lies in the need for progress in the political, social, and economic spheres. By combining skillful
leadership that is accountable to the public, a democratic "social contract" of shared rights and
responsibilities, genuine participation at all levels of society, and significant reductions in today's severe
levels of poverty, both sustainable development and the conservation of biodiversity can be the result.

This report suggests a series of practical (but by no means simple) steps that African governments and
NGOs can take to link sustainable development and biodiversity conservation, thereby increasing the
likelihood that both will be successful over the long term.

Structure of the Report

The report is divided into two parts. Part I, "Integrating Biodiversity Conservation and Sustainable
Development in Africa," presents an overview of the challenges facing Africans in terms of conserving
their biological heritage and proposes a framework of recommendations and actions that address those
challenges.
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Box 1. A New Approach

A new approach is needed for biodiversity conservation in sub-Saharan Africa that:

• respects and incorporates African values, knowledge systems and points of view;

• involves local people in the management and use of biological resources;

• can control or reverse the loss of biodiversity in every country in the region; and

• treats biodiversity conservation and economic development as integral aspects of the same process of
sustainable development.

Part II, "Critical Issues in Biodiversity Conservation in Africa," develops the framework described in
Part I (Chapters 1 and 2) by providing a more in-depth discussion of its specific components,
recommendations, and action statements. Part II contains Chapters 3 through 9, each chapter
discussing a critical aspect of biodiversity conservation in sub-Saharan Africa.

• Chapter 3, "Values in Biodiversity Conservation," examines issues related to questions of
social, economic, and other values, and discusses ways in which biodiversity conservation in
Africa can be improved by acknowledging and incorporating African yalue systems.

• Chapter 4, "Indigenous Knowledge and Biodiversity," is concerned with an often-overlooked
aspect of development and conservation in Africa: the importance of traditional knowledge of
the environment and, in particular, the role women play in deriving sustenance from nature in
sustainable ways.

• Chapter 5, "Biodiversity Conservation Systems," presents new approaches to biodiversity
conservation, combining the best aspects of various traditional and modern systems. One
approach highlighted is the use of landscape planning techniques.

• Chapter 6, "The Policy Environment," reviews some of the ways that biodiversity in sub
Saharan Africa is affected by the national and international policy environment. Policies
concerning land tenure systems, export promotion, and intellectual property rights can have
major impacts on how much, and where, biodiversity is conserved.

• Chapter 7, "Participation in Biodiversity Conservation," stresses the importance of genuinely
involving local people in planning and decision making in natural resource management. This
chapter discusses different approaches that can be used to strengthen biodiversity conservation
by bringing local resource users fully into the process.
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• Chapter 8, "Education, Training, and Networking," highlights numerous opportunities to
advance biodiversity conservation through better sharing of information and through
strengthened human resource development in African countries.

• Chapter 9, "Monitoring, Evaluation, and Research" reviews some of the methods and
techniques available for better project management and accountability and identifies specific
constraints and opportunities in this sphere.

Africa's Dependence on Biological Resources

To a far greater extent than most other parts of the world, Africa is dependent on biological resources.
Subsistence and commercial agriculture, livestock production, logging, and fisheries account for the
bulk of employment, economic output, and export earnings in much of sub-Saharan Africa. This
dependence transcends what is captured in economic statistics. For example, subsistence production,
which in many African countries represents a substantial proportion of total output, relies entirely on
the continued productivity of biological resources for the daily survival of rural households. The
abundance and diversity of species found in the natural system are often critical to the survival of the
poorer, more marginal populations in rural Africa. Non-staple food crops are a vital component of
their subsistence diet. Throughout the region, biological resources are of fundamental importance to
human well-being, and present trends strongly suggest that this importance is likely to continue into the
future (see Box 2).

Among the developing regions of the world, only South Asia shares Africa's dependence on biological
resources from agriculture relative to industry. And even in South Asia, where agriculture also
employs two-thirds of the labor 'force, the manufacturing sector is much more significant than in Africa,
accounting for over 16 percent of Gross Domestic Product (GDP) in the former, compared with only 8
percent in the latter (see Table 1).

Table 1. Agriculture and Manufacturing Output as Percentage of GDP

&Ii.!m

Sub-Saharan Africa
Middle East/North Africa
East Asia/Pacific
South Asia
Latin America/Caribbean

Source: World Bank 1992 b

Agriculture

31.3%
11.6
26.4
36.1
10.1
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Manufacturing

8.0%
15.0
2.7
16.4
20.7



Box 2. The Human Use of Forest Biodiversity In Central Africa

In the Korup forest of Cameroon, people make use of species diversity on a daily basis. Trees produce many kinds
of seeds rich in edible oil and protein, while forest plants provide nwnerous foods, spices, and flavorings, including
at least IS species of mushrooms. Honey is abundant and highly valued but difficult to harvest from hives high in
the forest canopy. Palm wine is made from the raffia palm (Raphia vinijera and R. hookeriana), as well liS from
an oil palm (Elaeis quineensis). Subsistence agriculture depends on the presenc!: of wild, woody plants and
secondary forest to restore soil fertility during the long periods of fallow. Nearly every kind of wild animal is eaten:
ungulates, primates, rodents, elephants, hyraxes, cats, bird~, reptiles, amphibians, insects, and mollusks.

Villagers know hundreds of medicinal applications based upon rainforest flora as well as the secondary growth on
fallowed fields. Eyedrops extracted from local plants (for example, Scleria boivinii, Ancholnnnes difformis, Cle01ne
rutidiospermn) are used to prevent river blindness. Antiviral properties are attributed to several species of
Angylocalyx. a genus currently being investigated as a possible treatment for AIDS, and the seeds of Strophanthus
are exported as a source of alkaloids for the phannaceutical industry.

Housing and crafts depend on local plant materials. Raffia palms, for example, provide long rattan stems t113t are
split and woven into baskets, trays, drums, ceremonial masks, climbing harnesses (for collecting coconuts, honey,
and oil palm fruits), and backpacks for carrying babies. Rattan stems are used whole in wicker furniture and beds.
Houses are built from poles and palm-frond roofing thatch tied with lianas. Bamboo fences keep goats away from
crops, while suspension bridges across local rivers are woven from rattan palms and spiny Hanas.

Wood carvers select specific trees for different purposes. Bows, for example, are made from highly resilient wood
from.one species of tree, while hard-wearing tool handles are made from another species. Fish nets are woven from
the fibrous bark of Triu"l!etta, a forest shrub. The reed-like stems ofMegaphrynium macrostachyum are woven into
floor mats. The leaves of Rothmnnnia provide a black dye that is used on mats and woven bags, and the camwood
tree (Pterocarpus soyauxii) provides red dye for local cosmetics and jewelry. The leaves of at least four plant
species are commonly used to wrap food for cooking or for transport.

-Thomas et al. 1989

Exports of agricultural products represent a very high proportion of foreign exchange earnings in many
countries in sub-Saharan Africa. In some cases, only one or two crops account for well over half of all
export revenues (see Table 2). Even in countries with somewhat more diversified exports, the bulk of
foreign exchange earnings may be accounted for by a small list of biological products. Examples
include cotton, livestock, gum arabic, and groundnuts in Chad; coffee, cotton, tea, and sisal in
Tanzania; shrimp, cashew nuts, cotton, sugar, copra, and citrus in Mozambique; and cocoa, coffee,
timber, bananas, and cotton in Cote d'ivoire (Fraser 1991).
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Table 2. Percent of Foreign Exchange from Sale of Biological Products

Equatorial Guinea
Gambia
Ghana
Kenya
Malawi
Mauritania
Mauritius
Somalia
Sudan
Uganda

Source: Fraser 1991

cocoa; timber
groundnuts
cocoa
coffee; lea
tobacco
fish
sugar
livestock
collon
coffee

63%
80
60
46
64
64
32
44
42
95

In relatively diversified Kenya, tourism, a key foreign exchange earner, is largely based on the
presence of such biological systems as open savanna and coral reefs. Adding the foreign exchange
from tourism to revenues from coffee and tea production brings Kenya's total dependence on biological
systems for foreign exchange to more than 90 percent.

Another indication of the region's heavy dependence on the biological resource base is the fact that
biomass energy accounts for a much higher proportion of total energy consumption in Africa than in
other developing areas. Fuelwood is by far the largest energy source in rural areas, while urban
consumers in many cases depend on charcoal produced from forest cleaFing. These biologically
produced sources of energy not only meet the needs of African households but also fuel schools,
hospitals, restaurants, bakeries, brick kilns, and many other commercial and small industrial activities.
In some countries, biomass-in such forms as sugarcane and sawmill residues-is also an important
source of energy for large agroindustrial operations.

The absence of a diversified manufacturing or industrial base in most African countries suggests that
this dependence on biological resources brings with it a particular vulnerability. In the event of
declining productivity due to environmental degradation, few alternative sources of income are likely to
be readily available, while financial and technical resources for carrying out environmental restoration
would be severely limited. Stagnant economic performance and the world's highest regional level of
foreign debt (see Table 3) suggest that sub-Saharan Africa would find it difficult to offset short:alls in
domestic output through resource imports or technology transfers from other regions.

Declining levels of per capita food production in sub-Saharan Africa as a whole suggest that the
biological resource base is already under pressure and has not been able to meet the demands of a
growing population. Between 1979 and 1989, per capita food production in sub-Saharan Africa
declined by 5 percent. During the same period in East and South Asia, it rose 23 and 12 percent
respectively, and in Latin America and the Caribbean it increased by 5 percent (World Bank 1991).
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Table 3.

Region

Sub-Saharan Africa
East Asia
South Asia
Latin America/Caribbean

Source: World Bank 1991

Economic Growth and External Dfbt

AmL • Growth in GDP
(per capita, 1965-89)

0.3%
5.2
1.8
1.9

External Debt
(as % of GNP, 1989)

96.~%

23.7
29.6
45.8

Yet, in comparison with other developing regions, Africa's land area is not, on the whole, under
unusually severe population pressure at present. Indeed, only in the region of Latin America and the
Caribbean is the average density of population relative to available agricultural land lower than in sub
Saharan Africa (see Table 4). In the Middle East and North Africa, the same area of agricultural land
must support four times as many persoPJ, while in East Asia and the Pacific this figure is six times
higher than in Africa.

It is important to recognize, of course, that significant regional variation occurs in the density of human
settlement in Africa and there is considerable variation in the quality of soils on agricui!:ural land. For
example, the Great Lakes area of the East African Rift Valley and certain highland area~j have much
higher population densities than do most other parts of the continent. The population per square
kilometer of agricultural land in 1980 stood at nearly 360 in Rwanda, and 276 in Kenya (World Bank
1983). (Nevertheless, even these two figures are considerably below those for many countries in other
parts of the world). Significant differences in patterns of human settlement and intensity of resource
use also exist. In Tanzania, for example, which borders both Kenya and Rwanda, the population per
square kilometer of agricultural land was 46 persons, less than half the average for sub-Saharan Africa
as a whole.

-
Table 4. Population per Square Kilometer of Agricultural Land

Region

Sub-Saharan Africa
Middle East/North Africa
East Africa/Pacific
South Asia
Latin America/Caribbean

Source: World Bank 1983.

Personslkm1

(1983 estimates)

III
451
675
415
80

The above facts on African productivity, energy use and income lead to the conclusion that Africa's
prospects for future development depend heavily on maintenance of the biological resources that are the
foundation of most sub-Saharan economies. In sub-Saharan Africa, biological resources represent an
indispensable resource endowment: the food that is eaten, the fuel with which food is cooked, and the
export products that generate foreign exchange. These all depend-to a degree that may be unique in
the world-on the continued health and productivity of local ecosystems.
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These ecosystems are coming under serious pressure, however, and it is evident that ways must be
found to raise productivity without damaging the underlying resource base upon which Africa depends
so heavily. In sub-Saharan Africa, the challenge of sustainable development revolves around solving
the problem of increasing output and incomes from biological resources while learning how to better
manage the biological resource base.

Biological Resources and Biodiversity: Maintaining Healthy, Productive
Ecological Systems

Africa is, and will continue to be, dependent on its biological resources for food, shelter, and income.
Africa needs, therefore, to maintain its healthy productive ecosystems to meet the challenges of the
coming decades. How do concerns over biodiversity relate to the goal of maintaining healthy,
productive biological systems? What specific attributes of biodiversity are linked to sustaining healthy
and productive biological systems?

The ecosystems that provide the biological products so important to Africans are also diverse systems in
terms of genetic variability, species richness, and, at the macro level, ecosystem characteristics. The
diversity within and among these ecosystems is an important factor in their stability and productivity; in
general, more complex and diversified systems exhibit greater resilience and less vulnerability to
environmental stresses than do less complex systems. In the words of biologist E. O. Wilson, "An
ecosystem kept productive by multiple species is an ecosystem less likely to fail" (Wilson 1992).

In other words, important ecological functions may depend on the continued presence of biodiversity.
Trends that affect water catchments, soil erosion, nutrient and energy cycles, and even climate may
depend to a significant extent on the presence of biodiversity. In much of the Sahel, and in the
highlands of Ethiopia and Lesotho, environmental degradation and loss of biodiversity have had
negative impacts in such areas as agricultural productivity and access to fuelwood (Stuart, Adams and
Jenkins 1990). Biodiversity is also what makes African ecosystems especially valuable to humans.
Highly diversified tropical flora and fauna, for example, offer many more natural products for human
use than are found in temperate zones. Biodiversity is one of the most important natural assets of sub
Saharan Africa.

Biodiversity has been defined as "the variety and variability among living organisms and the ecological
complexes in which they occur" (OTA 1987). (See Executive Summary and Glossary for more detailed
definitions.) Because Africa encompasses a wide range of topographic and climatic zones spread across
tropical and subtropical latitudes, as well as temperate regions with a Mediterranean climate, high levels
of biodiversity are found across the continent. Countries with vast tracts of lowland tropical moist
forest, such as Zaire and Gabon, contain unusually high numbers of species of plants and animals
("species richness"), while the island of Madagascar is home to many globally unique ("endemic")
species such as lemurs. The mountain regions of Cameroon, Tanzania, Ethiopia, and Rwanda also
contain major concentrations of endemism (Stuart, Adams and Jenkins 1990).

Even areas with fewer species than are found in the tropical moist forest zones are home to a wide
range of unique habitats and ecosystems. Dry tropical forests are more prevalent across sub-Saharan
Africa than moist forests and may be more complex ecologically than moist forests, even though they
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support fewer species (Janzen 1988). In other words, significant biodiversity at the genetic and
ecosystem levels may be present even where species richness is not especially high. Many animals and
food crops used by humans originated in these habitats, and no one is sure of the long-term implications
of the loss of the habitats within which these biological resources evolved.

Human activity is often associated with environmental degradatiJ)n, and with the loss of biodiversity.
Many traditional African practices, however, have helped to cOl\serve-and even
increase-biodiversity. For example, forest farming has been p'racticed in Africa for at least 1,000
years, and the distinction between "natural" forests and those all'ered by human activity is often difficult
to discern. In the central African rainforests, traditional shifting agriculture may have increased
ecological diversity and provided more food for forest animals (Wilkie 1988). Similarly, traditional
cultivation methods in miombo woodlands of southern Africa sometimes result in higher species
diversity than in old-growth miombo areas (Chidumayo in prep.; see Box 3). In other words, the
definition of biodiversity cited above should be understood to of:en include human-managed
ecosystems-a point that is usually overlooked. '

Genetic Diversity and Ecological Adaptation

Historically, African people (and, more recently, their governments) have recognized how closely the
genetic diversity of crops and animal populations is linked with the ability of agricultural production
systems to survive the vagaries of disease and climate. The advantages of a diversified seed stock have
long been recognized by African cultivators, who reduce the risk of crop failure by planting a wide
range of seeds with different traits (Cherfas 1992; Juma 1989) (see Box 4).

For example, the Lese people of northeastern Zaire plant as many as 15 varieties of plantain. Some are
known to grow well during heavy rains, while others resist drought, and yet others are resistant to
pests. In this way, the Lese are able to protect their crop investment against unpredictable events, and
distribute crop yields and products over time. Different varieties are also planted according to such
criteria as local soil conditions, slope and drainage, and shade tree cover (Wilkie, pers. comm. 1992).

A single field planted by the Ngbaka people of the Central African Republic may contain 19 varieties of
plantains,S yam cultivars, and 3 varieties of taro. Similarly, the Mvae people of southern Cameroon
cultivate some 30 varieties of cassava, and, while the neighboring Yassa people grow only three
cassava cultivars, they diversify food production through numerous supplementary crops, including fruit
trees, bananas, plantains, and taros.
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Box 3. Cultivation Systems of the Miombo Woodlands In Southern Africa

In the miombo woodlands of southern Africa, traditional cultivation systems use different techniques for ensuring
soil fertility. The Bemba of northern Zambia practice a form of shifting cultivation known as chitemene. in which
an ash garden, produced by burning loppings and trimmings from a large area of woodland, is used to fertilize crops
such as millet and cassava. The outlying area is left fallow and exhibits higher species diversity than old-growth
miombo. Through a pattern of clearing, burning, cultivation, shifting, and fallow cycles, chitemene can be
sustained indefinitely, so long as human population densities remain below approximately 4 person per square
kilometer.

In northeast zambia, the Mambwe people practice jundikiln, a more intensive cultivation system than chitemene,
and one that is suited to population densities as high as 30 persons per square kilometer. Fundikiln uses compost
mounds and a legume-cereal crop rotation to maintain soil fertility and productivity in deforested miorobo woodlands
over longer periods than are possible with chitemene.

In addition, in the communal farming areas of Zimbabwe, manure from browsing cattle is used to fertilize fields
of maize in cleared miombo woodland and savanna areas. Farmers plant indigenous browse crops in both fallow
and grazing areas, thereby increasing the availability of nutrients within the system.

-Chidumayo, in prep.

The people of the Nuba hills in Sudan have traditionally cultivated dozens of varieties of sorghum, each
of which is known l:1Ild valued for particular characteristics. The replacement of these "inferior"
traditional seeds with modern varieties promoted by government extension services has had serious
consequences. The modern cultivars have proved to be far less resistant to drought and pests and to be
dependent on inputs such as fertilizer and pesticides, which are often unavailable (Bedigian 1991).

Genetic variability or diversity within crops or animal populations increases resistance to disease and
other environmental threats, an attribute of great importance from a global point of view. In Northern
countries, the producers of high-yielding hybrid seeds used in commercial agriculture rely to a
significant extent on germ plasm from wild relatives of such grains as corn, wheat, rice, barley, and
sorghum.

Much of this germ plasm is collected from developing countries, including many African countries, in a
continuous effort to identify and transfer special genetic characteristics such as resistance to drought,
disease, or pests. Barley from Ethiopia, for example, has protected the California barley industry, with
an annual value of $160 million, from a highly destructive virus (Miller and Tangley 1991).
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Box 4. The Neglect of Women's Role In Biodiversity Conservation In Africa

Patricia McFadden (in preparation) notes rightfully that there is an almost complete absence of documentation and
discussion of women's central role as conservators of biodiversity through the selection and maintenance of crop
varieties, and the perpetuation of indigenous forms of healing using medicinal plants.

How is this possible:

• when in sub-Saharan Africa, women grow 80% of the food destined for their households, and roughly 50% of
all cash crops (Jacobson 1992);

• when most of the crops that women plant are a species diverse set of local varieties that have provided food
security to their families for generations;

• when Bakusu women in Kenya practice a remarkable combination of prudent economics and sound management
of biological diversity by selecting, cultivating and marketing traditional varieties of vegetables (Juma 1989);

• when a woman's crop varieties are so important that it is common for a newly-married woman to bring her seeds
with her when she moves into her husband's compound (Juma 1989); or

• when African women cultivate as many as 120 different plants in the spaces alongside their husbands' monoculture
cash crops? (Jacobson 1992)

Women's knowledge and practices are vital to the preservation of crop genetic diversity, the sustainable use of
natural resources, and the future of food production in Africa. This invaluable information has been passed on from
generation to generation as part of the enculturation process undergone by children and reinforced in adult life
(Alcorn 1989). However, given present agriculture and land-tenure policies, women's knowledge is becoming as
threatened as the biological diversity that it preserves.

Species Diversity and Local Values

Biological diversity at the species level has important economic and cultural advantages. As described
above, diversity in the range of cultivated species allows farmers to hedge against risks associated with
environmental stress such as changes in rainfall patterns (a phenomenon becoming disturbingly more
frequent in many parts of Africa). In addition to diversity in cultivated species, rural Africans rely on
a wide variety of species found in the natural environment for maintaining an acceptable standard of
living (see Box 2). For example, most rural Africans rely on naturally growing trees for housing
construction materials. Different species of trees and plants are used for different purposes depending
on hardness, resilience, resistance to termites or other attributes sought in producing the walls,
structural supports, roofing slats, roofing material, etc. In one village in Ghana, for example, more
than 36 plant species were used in house building (Falconer, 1992). Differing attributes such as
hardness and resilience are also important when choosing wood for producing tools (hoes, pestles,
mortars and baskets), furniture, art (masks and statues), and fuelwood.
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Figure 1.
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•

Africans rely on a significant diversity of wild plants and animals to supplement cultivated produce in
order to meet their basic nutritional requirements. In many areas of Africa the only regular animal
protein sources are fish, small game and insects such as caterpillars and termites. Wild fruits gathered
and eaten mostly by children add important vitamins and minerals during the key growth years. Wild
greens eaten as "condiments" with the staple cassava, corn or rice crops are often the only source of
vegetable protein and vit4mins on a given day. During the "hunger" seasons or droughts, when stored
foods have run out, wild foods are often the main source of calories and nutrients.

Africans meet many of their medicinal needs with naturally occurring plant species. Common
treabnents are known and used by the majority of people before seeking the help of specialist healers or
modern medicine. Women have the primary responsibility of ensuring family health and as such, often
have inherited from their mothers a complex knowledge of the medicinal uses of leaves, roots, barks,
etc. (Falconer 1992; Dianzinga et al. 1992) (see Box 4).

As these construction, food and medicinal items are for local consumption, they never enter the market
economy nor the monetary accounting systems set up by national or international economic analysts.
The replacement value of these species, however, would be very high if calculated in terms of future
international donor food aid or increases in the cash \ncome of rural dwellers sufficient to purchase
foods or pharmaceuticals of the same nutritional or medicinal value (Warshall 1989).

In addition, the availability of diverse commodities in the national economy affords some protection
against the consequences of fluctuations in world or local markets. In central Africa, for example, the
former Eastern European market for reddish hardwoods has fallen sharply following the political
realignments of the late 1980s. Timber exporters must now either seek alternative markets for these
species or develop new markets for previously unexploited species (BSP 1993). In retrospect, central
African exporters are fortunate to have a highly diversified forest inventory to work with: more than
500 species of trees grow to commercial timber size, although fewer than 10 species are regularly
exploited at present (liED 1988). In Swaziland, in comparison, planted stands now dominate the
timber industry, which accounts for nearly one-fifth of total exports (Fraser 1991).

Ecosystem Diversity and National Economic Benefits

High levels of ecosystem diversity are found across sub-Saharan Africa. This ecosystem diversity is an
important characteristic of the continent's biological resource endowment. Sub-Saharan Africa
encompasses highly contrasting vegetation zones, including rainforest, bushland, and deserts, as well as
montane forests, mangrove forests, inland lakes, coral reefs, and wetlands. These different biomes
support vastly different plant and animal communities, which are used in quite different ways by
humans. Wise use of such ecosystem diversity can have profound economic implications for African
populations and for their governments.

One country in which the economic advantages of ecosystem diversity are readily apparent is Kenya.
Economic activities are concentrated within particular zones according to elevation, rainfall, and other
climatic and soil characteristics. Tea and coffee production dominate highland areas, zones that also
support many subsistence farming communities~ Indian Ocean beaches and coral reefs draw large
numbers of visitors with foreign currency, while commercial ranching for cattle and wildlife, and maize
production are found in lowland areas of the interior. National parks, another major source of tourism
revenues, are mostly located in dry, grassy savanna areas. Fisheries are important on the coast and
along the shores of Lake Victoria, while a significant dairy industry is found at higher elevations.
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Economic downturns in one sector, or natural disasters in one region, are less likely to prove
catastrophic where the productive base is more diversified. For example, Kenya has faced economic
problems in recent years due to declining prices for coffee, a major export (see Table 2 above). Even
so, the impact has been less severe than in neighboring Uganda or in Burundi. Both are economies that
are less diversified and almost totally dependent on coffee for foreign revenue-95 and 80 percent,
respectively (Fraser 1991). More than most other African countries, Kenya has taken full advantage of
its ecosystem diversity to build a relatively diversified and resilient economy.

The Human Use of Biological Resources in Africa: Cultural Diversity and Indigenous Knowledge

Biological resources are highly valued by African people, and an extensive base of traditional
knowledge has been developed concerning the characteristics and uses of these materials. Africa's
ethnic diversity is also a significant aspect of the pattern of biological resource utilization, as groups
have made distinct adaptations to special aspects of their environment. Trade in natural products
among ethnic groups is widespread.

Among pastoralist groups, seasonal transhumance and frequent daily moving of herds between
pasturages help prevent overuse of a single area's biomass and help avoid disease in their livestock.
Herd diversification (cattle, camels, sheep, goats, and donkeys) ensures that both'browsers and grazers
are present and that a single disease is less likely to wipe out an entire herd. In the Sahel, symbiotic
relationships between herders and agriculturalists (meat, milk, and manure exchanged for cereals and
for grazing and stock-watering rights) are effective techniques for exploiting the rainfall-dependent
environmental resource base in a sustainable way. (See Chapter 4 for more detail.)

Cultivators exhibit a detailed knowledge of locally available plants of all kinds and employ specialized
production techniques based on this knowledge and their understanding of the environment. The
Bukusu people of western Kenya, for example, use more than 100 different vegetable and fruit species
and have developed a highly differentiated botanical classification system for the flora of the region
(Juma 1991). In West Africa, the Dogon create elaborate compost piles and carefully tend and modify
the structure and quality of their soils. They also plant and tend groves of a variety of the
soil-enriching Acacia, whose leaves they use for fodder and whose shade shelters their crops, with the
result that the Dogon have lived continuously in certain areas of Northern Mali for hundreds of years.

Threats to African Biodiversity

While the links between genetic, species, and ecosystem diversity and ecological functioning are seldom
obvious and are not well documented, it is known that species/community losses at one level can induce
serious consequences elsewhere in the ecological system. Habitats that are not especially rich in large
numbers of species but in which a few species are occupying important ecological niches can be
especially vulnerable. For example, the loss of a predator species in a savanna region could result in a
population explosion of rodents or monkeys, with devastating effects on local crop production. Another
example is the role of the acacia kirkii in the Sahel which not only supplies browse to livestock,
branches for fish traps, and bird nestlings for supplemental food, it also provides the main nesting
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material for cattle egrets. These birds feed in fields and can dampen the severity of locust attacks on
cultivated plants and pasture. The presence of many nesting waterbirds fertilizes the waters beneath the
acacia kirkii with guano which, in turn, increases fish production (Warshall 1989).

The point has already been made that African people depend heavily on the productivity of the local
biological resource base and that this in turn requires the continued presence of diversity within that
system. Ensuring that this base remains healthy and productive calIs for a deeper understanding of its
diverse components as well as their improved management. Yet, in many cases, biological systems are
coming under threat from a number of sources. A report by IUCN-the World Conservation Union
identified eight major threats to Africa's biodiversity (Stuart, Adams, and Jenkins 1990):

• inappropriate agricultural methods;

• foreign debt servicing;

• over-harvesting of natural resources;

'. population and migration pressure;

• commercial land-use practices;

• fragmented populations of species;

• climatic changes; and

• introduction of alien species.

To a significant extent, these threats to African biodiversity can be understood as different
manifestations of a widespread and accelerating pattern of uncontrolIed landscape change in Africa and
dramatic worldwide economic and social changes. The expansion of urban areas and permanent
cropland, the construction of infrastructure such as roads, and many other human activities are resulting
in an often-unintentional loss of biodiversity. The conversion of forests and woodhmds and the
development of areas previously thinly settled or not readily accessible to outsiders have resulted in the
fragmentation of many African habitats, threatening the loss of many of the species they contain. (See
Box 5 for an African perspective on population growth.)

According to one study, roughly 65 percent of the original wildlife habitat of sub-Saharan Africa ha::
been lost to various human interventions (MacKinnon and MacKinnon 1986). While some habita.t loss
may be inevitable, given human population growth and the need for economic development, much of
the present pattern of biodiversity loss and ecological degradation results from unnecessary or
unintentional sources or from the inappropriate transfer of Northern production systems without an
understanding of their long-term ecological consequences in an African context. (See Box 6)

The large-scale cultivation of cotton in the Sahel, coffee in the East African highlands, cocoa in West
Africa, and cattle in southern Africa has resulted in massive clearing and transformation of natural
habitats, with a serious loss of biodiversity. Large-scale monocultures have signifit::antly displaced
traditional production systems, which in many cases were highly diversified and better adapted to local
ecological conditions. Some attempts such as wildlife ranching and agroforestry systems are underway
to recreate these diversified land use patterns.
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Box 5. Population Growth and Conservation of Biodiversity: An African Perspective

It has become almost the dominant view that population growth is a major cause of natural resource depletion and
environmental degradation. Many scholars and some multilateral organizations such as the World Bank, which have
long linked high population growth with poverty and underdevelopment, have now turned their attention to
uncovering a linkage between population and environmental degradation. According to the World Bank (1992b),
rapidly growing populations have led to "overgrazing, deforestation, depletion of water resources and loss of natural
babitat. " In a separate report, the World Resources Institute, IUCN·the World Conservation Union, and the United
Nations Environment Programme also identified ·unsustainable high rates of human population growth and natural
resource consumption" as the first of the six fundamental causes of biodiversity loss (WRI, IUCN, and UNEP
1992).

In this essay, a slightly different perspective-an African perspective-is advanced to the problem of population
and depletion of biodiversity. The basic argument is that, while population is no doubt a factor in biodiversity loss,
the question of whether it is the proximate or fundamental cause still remains to be proved. Various socioeconomic
factors mediate the relationship between population and natural resource depletion or degradation. Therefore, the
·population problem· must be seen in a larger context that goes beyond the absolute number of people, and their
density or rate of increase. Other critical factors such as access to and patterns of production, distribution, and
consumption must be incorporated into any meaningful analysis. This is particularly relevant in relation to
biodiversity, where people's perception, attitudes, and values may be more important than sheer numbers ofpeople.
In Africa, the socioeconomic and cultural contexts may be as important as (or more important than) the demographic
factor in understanding the loss or conservation of biodiversity.

It is true, for example, that an additional person in a developed country consumes more and puts more pressure on
the global natural resource base than a person in a developing nation. According to the Brundtland Report, "a child
in a country where the level of material and energy use are bigh places a greater burden on the Earth's resources
than a child born in a poorer country. A similar argument applies within countries· (WCED 1987).

Clark and his colleagues (1991; cited in Wiltshire et ai. 1991), who examined data for 12 countries from 1925
through 1985, identified~ actual patterns of relationships between pollution, population growth and increasing
consumption. The same loading of pollution on the environment came from radically different combinations of
populationsize, consumption, and industrial production. They concluded, therefore, that it was meaningless to make
global statements about the relationship of population and the environment. A United Nations Research Institute for
Social Development (UNRISD 1990) analysis of data based on Food and Agriculture Organization (FAO) sources
has revealed a striking absence of any close correlation between deforestation rates and eitht:r the rates of total
population growth or agricultural population growth.

Many studies have found that population is only one of a complex nexus of factors inter"cting to contribute to
deforestation and resources degradation (ODA 1991). The unanswered question is: under W:lat conditions does
population pressure result}n deforestation and degradation rather than afforestation and inmwiltion?

...continued
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There is no simple answer, for there simply are too many factors to take into account. Wiltshire, et at. (1991) list
at least nine variables or a complex of specific contingencies on which the answer depends.

Obviously, that answer varies from case to case, and it is hard to find simple generalizations that are invariably true.
If sense is to be made out of the myriad of cases and meaningful policy measures on biodiversity conservation are
to be developed, it is necessary to examine the social, economic, and political mechanisms that mediate between
population and the human activities that affect forests and biodiversity. It also is important to identify the classes
ofpeople who benefit from activities resulting in biodiversity loss, who decide whether or not those activities occur,
and who bear the cost.

The African population problem must be seen in the larger context of global and national systems of production,
distribution, and consumption which largr.ly determine why and how people engage in activities that result in the
depletion of biodiversity. In many parts of Africa, deforestation is often the result of the affluence (not size) of
external groups, chiefly the industrialized countries, which demand the products of African forests and employ the
services of their multinational corporations to extract these products. In Africa, the expansion of cash crops for
export has often directly or indirectly displaced forests (Franke and Chasin 1980).

A telling consequence is the huge debts that these developing countries incur. By 1988, they owed more than a
trillion dollars in debt and were transferring $32.5 billion net to the industrialized countries, excluding resource
transfers not involving direct financial flows (WRI, mCN, and UNEP, 1992). In the face of such huge debts and
incredibly high debt-service ratios, the countries involved are ready to mortgage their forests and resources, and
as a result, they put aside any concern for conservation or environmental protection. In Nigeria, for example, sound
laws against flaring of gas by oil drillers could not be enforced. Oil companies thus pollute with impunity the land
and waters of the Niger Delta with untold biodiversity loss.

With their mounting debts, the affected developing countries have to tighten their belts and consume even less.
However, inadequate consumption and poverty do not mean that conservation is a result. On the contrary,
exploitation becomes overexploitation to meet the demands of the creditor countries, whose affluence rather than
their population size determines their overconsurnlJtion at the expense of the debtor countries. Overexploitation of
natural resources may thus or can have far less to do with feeding or improving the welfare of the teeming local
populations than with serving external markets or servicing international debt. Similarly, Northern
"consumption"-for example, of hides and skins for luxury leather goods, of safari hunting expeditions for
recreation and tourism, and of ivory for art works-have led to overexploitation of species and biodiversity loss
in the African countries whose own populations have not done the consuming.

The crux of the problem is that the global economic system has for too long permitted the rich and powerful
consumers to pay far from the true cost of their consumption. Currently, agricultural and primary materials are
clearly undervalued. Producers do not get fair remuneration for their labor. The cycle of poverty this creates takes
a severe toll on the environment.

...continued
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Three general conclusions are apparent. First, population "is a proximate or intermediate cause" of natural resources
degradation but it is'not the ·ultimate, the only cause or the most important cause" (ODA 1991). Second. population
is only one part of a complex nexus of factors that affect (and are affected by) biodiversity and its loss. Finally,
because of the first two conclusions, the attention being paid to population control in Africa as the answer to
biodiversity loss and environmental degradation is misdirected. Such an emphasis on populationgrowth as the major
factor responsible for biodiversity loss fits in perfectly with the unfortunate, long-term bias ofsome conservationists,
who seemingly consider the local people as the enemy of wildlife-as "poachers," "encroachers," and violators of
protected areas.

The view that people are the problem must b:: changed to one that sees people as the solution. Biodiversity and
development must not be mutually exclusive. The key to the survival of wildlife and wild plants lies in their
increasing value to human beings. Africans will never accept the conservation or preservation of biodiversity without
use. Africa should not be turned into a global zoo for Europe and North America.

Salau, in prep.

Many of these threats to biodiversity have resulted from numerous structural factors that collectively
undervalue biodiversity and stimulate the forces that reduce it. One report identified six trends that
account for a significant share of the loss of biodiversity worldwide (McNeely, et ai. 1990; see also
Chapters 3 and 6 of this report):

1. Biodi'(ersity is in economic terms a public good, and its use is not subject to normal market
signals.

2. The benefits of conserving biodiversity tend to be seriously underestimated in comparison with
the anticipated benefits from development projects that erode biodiversity.

3. The full costs of environmental degradation and biodiversity loss are seldom included in
financial and economic analysis. These costs are usually borne by society as a whole (and by
future generations), rather than by the resource users or others directly responsible for the loss
of biodiversity.

4. Weak land tenure and resource management systems are often found in areas of overexploited
natural resources.

5. Economic planners typically apply discount rates that undervalue the future and overvalue
present consumption.

6. Current methods of national income accounting (calculation of GNP or GOP) do not identify the
long-term costs of natural resource depletion such as deforestation, and treat unsustainable
exploitation on the same basis as sustainable production.
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Box 6. Northern and African Historical Conceptions of Nature

•

The dominant metaphor that governs the Northern conception of the universe and human-nature relationship traces
its roots to the scientific foundations established by a number of philosophers during the Scientific Revolution.
Science was seen as a new instrument to dominate, exploit and change nature. The b.ranch of frontier economics,
for instance, regarded biological resources and other material resources as infinite in s,upply. The notion of infinite
resources, with the growing conviction in the instrumentality of science, fostered a view of unbridled economic
growth. and infinite progress for humankind.

The capacity to enhance humans' control over the environment and indeed, ind,~pendem;e from that environment,
was a notion deeply embedded in the North's 19th century idea of progress. Tbe idea of progress did not simply
rest with its strong connotations about advancement, but also in the presumption that progress is limitless in scope.
As a result, in the North, nature has been treated as an inexhaustible resource to be exploited, conquered and
subdued for the benefit of human beings.

Historically, traditional communities in Africa have treated nature as an integral part of their day to day existence.
These communities had an organic conception of nature. They believed that the animate and inanimate worlds were
inextricably interwoven. Both animate and inanimate forms of existence were regarded as sacred, and both were
to be maintained and harnessed in mutual symbiosis. Indeed, some societies made no distinction between spiritual
and physical concerns in relation to forests and agricultural lands. Ancestral souls were said to reside in thriving
forests, which were also used to cater for a community's daily need. An adverse imbalance in any of the worlds,
animate and inanimate, would be expected to trigger reverberations in an entire system. Therefore, the emergence
of negative externalities was invariably seen as a spiritual reaction by ancestors for a community's sense of
imbalance in her treatment of nature.

-Khalil, in prep.

Gender roles also playa part in patterns of biodiversity conservation and loss in sub-Saharan Africa.
In many traditional societies, women are the cultivators, and it is women who have been responsible for
nurturing diverse landraces of important food plants (see Box 4). Where commercialized agriculture
has made inroads against subsistence agriculture, however, this has often resulted in the displacement of
female cultivators by males. As a consequence, men often become farmers of monocropping systems,
with women's hereditary knowledge of and custodial responsibility for plant diversity being
marginalized and perhaps eventually dying out. Another factor is the erosion of traditional local values
in the face of economic pressure and the influence of external forces.

The prospect of climate change represents another potential threat to the productivity of African
ecosystems. One recent study has concluded that atmospheric warming could lead to a significant
decline in crop yields in tropical areas, hitting Africa particularly hard. In one simulation, the study
found that :lome African countries could see agricultural output decline by 30 to 50 percent by the year
2060, even if modest technological and management adap14tions to try to cope with climate change
were introduced. While such studies admittedly represent very preliminary efforts at understanding
complex environmental trends, they indicate that Africa is becoming increasingly vulnerable to changes
beyond its control (Monastersky 1992).
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The specific threats to biodiversity-and the remedial actions they require-vary from country to
country and from site to site. Yet the general patterns of inappropriate production methods and
uncontrolled landscape transformation are widely found throughout sub-Saharan Africa, and the
structural factors listed above significantly influence the persistence of these patterns. The conservation
of biodiversity in Africa depends to a considerable degree on implementing more sustainable modes of
economic development.

Sustainable Development and Biodiversity Conservation in Africa

Economic development in sub-Saharan Africa, which is and will continue to be based largely on the
exploitation of biological resources, is presently unsustainable precisely because many of those
biological resources are being mismanaged and cannot long sustain their present rates of use.
Movement in the direction of sustainability is essential. Logically, this movement should begin with
the factors identified above as contributors to the loss of biodiversity in Africa.

Numerous policy reforms are needed to address the ways in which economic decision making affects
Africa's biological resources. These policy reforms are examined in greater detail in Chapter 6. In
general, however, the transition to sustainable economic growth requires a broad-based change in
thinking about Africa's natural resource base and in the ways that decisions about investment and
exploitation are made. The following section discusses some of the ways j~ which the conservation of
biodiversity has been addressed, and suggests ways by which these might oe improved upon and made
more relevant to the range of landscapes within which African biodiversity is presently being degraded.

Approaches to Conservation of Biodiversity

Government efforts to preserve certain biological resources in sub-Saharan Africa were introduced
during the colonial period, when specially-selected sites were set aside and most human exploitation
within them was prohibited. Historically, similar restrictions had been practiced in some traditional
African societies-for example, tlle sacred forest groves of Ghana and former royal hunting areas in
Zambia (see Chapter 4).

However, modern conservation initiatives differed from traditional African approaches in several
respects. Typically, the areas set aside by colonial authorities were much larger than traditional
restricted-use areas and were often instituted and managed in ways that caused local resentment. Rather
than being an integral component of the existing social system, modern national parks and reserves
were imposed from outside.

While modern protection initiatives sometimes reflected a genuine concern for the preservation of
Africa's flora and fauna in the face of overexploitati(ln, it is also evident that less altruistic motives
were often at work. For example, hunting reserves primarily served the interests of European sport
hunters, with little regard for the subsistence needs of local people. Colonial forestry and agriculture
officers forced local people to grow exotic species for export to Europe and the United States using
cultivation methods inappropriate to local ecosystems. These foreign officers frequently exhibited

\
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ignorance about the ecological basis of African horticultural practices, and thus encouraged destructive
cultivation and forest management practices in their stead (Anderson and Grove 1987).

The alienation of customary African lands for conservation purposes formed part of a larger pattern of
colonial restructuring of African land-use systems. Policies of banning cattle raiding, of making trees
and wild animals the property of the State, and of allocating arable land to European commercial
farmers while resettling Africans on marginal lands, were widely resented aspects of colonial
administration (Anderson and Grove 1987). Given tb~ historical antecedents of today's protected area
system in sub-Saharan Africa, it is perhaps not surprising that the attitudes of local people living near
national parks and reserves often reflect suspicion and mistrust of conservation policies.

This legacy is one of the reasons that new approaches toward conservation have been introduced in
recent years. While many different techniques and systems can be identified, in general these new
approaches tend to share an emphasis on the involvement of local people in decision making. Local
participation is sought when deciding where protected areas will be located, how they will be managed,
and for whose benefit. In some cases, local people are being offered an economic stake in successful
conservation measures. Some local communities are receiving a share of tourism or logging revenues.
In other cases, nondestructive ways of harvesting natural resources (such as nontimber forest products)
are being introduced to ensure that the use of biological resources is sustainable in the long term.
Chapter 5 of this report expands on recent conservation approaches, by stressing the importance of
conserving biodiversity within all African landscapes using the most participatory and sustainable
methods feasible in each case.

Planning and Management of Landscapes

In sub-Saharan Africa as a whole, approximately 4.5 percent of the land surface is presently included in
some form of official conservation management program, such as national parks, or forest and game
reserves. On a country-by-country basis, the percent protected varies widely: in Botswana, the area of
land under some form of protection exceeds 17 percent, and in Malawi, Namibia, Rwanda, Senegal,
Tanzania, and Togo, this figure is between 11 and 14 percent. In contrast, there are no protected areas
at present in Equatorial Guinea, Guinea-Bissau, or Mozambique (Groombridge 1992).

Yet the fUlidamental problem of the loss of biodiversity in Africa (as elsewhere) may have less to do
with the amount of land under protection than with the forms of land use taking place on the remaining
portions of the landscape, which in almost every case represent far larger areas than those classified as
protected. Forest clearing for commercial agriculture and charcoal production, destructive dry-season
savanna burning, monoculture cropping and forestry, overfishing and introduction of alien species,
misuse of chemical fertilizers and pesticides, and many other human activities across the African
landscape are collectively causing environmental changes that seriously undermine the future of Africa's
biodiversity.

Different forms of land use often have quite different impacts on the environment and on the
conservation of biodiversity. Table 7 in Chapter 5 roughly illustrates the comparative degree of
biodiversity destruction typically associated with certain common land uses, ranging from highly
destructive open-pit mining or urban expansion, to relatively benign activities such as those of hunter
gatherer groups.
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Many production activities, such as commercial agriculture, forestry, and fisheries, span a wide range
on this scale, and their biodiversity impact can vary significantly depending on local circumstances and
management regimes. For a number of reasons, which are analyzed in greater detail in the chapters of
Part II of this report, many of these land uses are currently more damaging to biodiversity than they
need to be if they were properly managed and better matched to the specific conditions of particular
sites. As a result, many contemporary development activities in sub-Saharan Africa are unsustainable,
as they directly or indirectly damage the biological resource base whose long-term health and
productivity is so essential to Africans.

Through the introduction of better land-use planning and more appropriate matching of production
technologies to local ecological constraints, it might be possible to stabilize and perhaps even reverse
this situation. Strategic natural resource and land-use planning at the national and local or provincial
levels is needed to ensure that Africa's unique biological heritage is not needlessly sacrificed to

. inadvertent or poorly managed effects of economic development policies. The recommendations on a
number of reforms and interventions that may accomplish this type of planning are detailed in
Chapter 2.
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CHAPTER TWO

AN ACTION PROGRAM FOR CONSERVING
BIODIVERSITY IN AFRICA

Introduction

To improve biodiversity conservation in sub-Saharan Africa, it is crucial that a new framework for
conservation be developed. This framework must be applicable to all countries within the region and
must integrate the conservation of biodiversity with sustainable development. In addition, such a
framework must reflect Ali'ican priorities, viewpoints, and realities.

The objective of this chapter is to outline an action program based on this type of conservation
f~amework. This program should allow decision makers to strengthen their efforts to maintain African
biodiversity by implementing sound sustainable development strategies based on wise management of
biological resources. Oriented from an African perspective, the program combines the best aspects of
both traditional and modern uses of biological resources - that is, those that are economically and
socially productive while simultaneously protecting biodiversity. The following recommendations and
proposed actions are intended to provide general guidelines to be used as a starting point for
implementation of a comprehensive biodiversity conservation program for sub-Saharan Africa. Details
on how the program would be implemented 'Nill vary between and within countries, depending on
ecological and human conditions.

The Importance of an Enabling Environment

The following action program is derived from the seven issues identified in Part II (Chapters 3 to 9).
These issues are critical to the long-term success of conservation and development efforts in Africa and
must make up the foundation of all comprehensive conservation programs. However, any biodiversity
conservation efforts will only succeed in the long term where there is a suitable enabling environment.
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There are two key elements that must be addressed to establish this type of enabling environment:
increased social democratization and the alleviation of the oppressive poverty continuing to suffocate
African productivity.

Political will and a democratic "social contract" of shared rights and responsibilities between all tiers of
government and constituents are important to sustainable biological resource governance. The
contemporary resurgence of democratic institutions across Africa affords an opportunity to initiate truly
participatory biodiversity conservation. This change in political climate, however, brings potential
dangers as well as opportunities. Populist political movements may advocate short-term economic gains
at the expense of long-term protection of biodiversity.

Balancing of international, national, regional and local interests affecting biodiversity requires skillful
leadership, dissemination of relevant information, and mutual respect. Some African governments are
now moving towards the types of policies, institutions, and attitudes advocated in this report. Even in
countries where democratic institutions are not yet in place, the opportunity to begin programmatic or
smaller-scale project interventions to enhance biodiversity conservation and rural livelihoods is often
present.

Poverty is one of the prime forces eroding biodiversity in Africa. It affects evtryone-from the rural
farmer who, since she cannot purchase the inputs that would allow more intensive agricultural
production, must permanently clear new land every few years-to the national governments who must
use most of their foreign exchange earnings to service external debts, crippling their ability to develop
an adequate protected area infrastructure. Development can be a potent force in conservation, provided
that economic growth improves the well-being of all members of society, including the women and the
poor. As agriculture and land use management practices change, the availability and uses of wild
resources change, having profound implications for the food and economic security of marginal
populations, as well as on biodiversity. An important part of the enabling environment for the
conservation of biodiversity, therefore, is meaningful progress toward the reduction of poverty in
Africa.

Guiding Principles

From the discussion of the seven critical issues in Part II of this report, eight important principles
emerge that can be helpful in setting priorities and implementing biodiversity conservation initiatives in
Africa. They are cross-cutting and fundamental to all biodiversity conservation actions and should be
taken into consideration when implementing any of the recommendations in the next section.

• Valuable ecosystems are found in all African countries. These ecosystems are valuable not only
in local or national terms but also, in many cases, in global terms. A framework for the
conservation of biodiversity must take into account the range of biomes and the multiplicity of
ecosystems that exist in all of sub-Saharan Africa and even within each country; different
approaches are necessary in different situations. In each country a range of conservation
techniques should be put in place that addresses the conservation needs of each ecosystem type.
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• A diversity ofproduction systems and conservation techniques is necessary in a landscape.
Such a diversity provides economic and food security as well as maintenance of biological
systems because of the unpredictable stress and losses from natural disaster, climatic change,
wars, and civil strife.

• Biodiversity conservation must be understood in terms of the whole system. Focused
interventions should always be made with regard to the broader (national or ecosystem)
perspective. The international focus on preserving endemism and genetic resources needs to be
broadened to include increasing emphasis on conserving ecological systems as a whole.

• Local knowledge systems, traditions, institutions, and environmental conditions are fundamental
to biodiversity conservation. The task of modifying or limiting activities destructive of
biodiversity is simplified if efforts are made to respect, reinforce, and further develop local
practices or traditions that are already consistent with biodiversity conservation.

• All biological resource users should be treated fairly and equally. Subgroups within a
community, Cli different communities, often have different perspectives on the use and
conservl':ion of ue lj,lme set of biological resources. Women and the poor, in particular, have
ofren bt:cl1 :~mor ..:d or disadvantaged by development activities, to the detriment of biodiversity
conserv.1thn.

• Broadly iJas<!d paj'!c;pntion is essential. Local people must be involved at every step from
planning and imnk:,r<~ntation to evaluation and redesign. Initially, governments and other
funding ",gl.~!!::ics may need to suggest new integrated projects and take the lead in motivating
local corr,m:..nitit:s t(, make projects a reality. In time, local communities and the private sector
should be i:!iti~ji'.:~; similar projects. Projects should never be carried out for local communities,
'Jut with th"n.

• Appropriate incentives are needed to encourage all participants to become involved with
conservation. All people are rational decision makers and balance cultural, social and economic
considerations. Local community participation in biological resource governance is often, of
itself, an incentive to sustainable management. Secure land and resource tenure can stimulate
investment in those resources and gives individuals the incentive to manage their resources more
wisely. Direct economic benefits from conservation efforts encourage local communities to
adopt better resource management practices. Government officials need incentives for effective
work in rural areas. Finally, disincentives should be applied to actions destructive of
biodiversity.

• People will continue using and depending on biological resources, but it is the kind and
intensity of resource uses that are important. Most conventional conservation efforts have
advocated resource protection without human use; conversely, modern agricultural systems have
emphasized production without conservation. The move now must be toward programs and
projects that meet human needs in ways less destructive to the environment.
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Recommendations and Action Items

This report identifies numerous recommendations for action to slow the loss of biodiversity in Africa
and to make development more sustainable. These recommendations, and specific action items
illustrating in more detail how these measures can be put into effect, are discussed in this section.

Six recommendations merit particular emphasis because of their fundamental role in laying the
groundwork for other measures to conserve biodiversity in sub-Saharan Africa. While they are not
necessarily prerequisites to the other recommendations in terms of timing or phasing of activities, they
would considerably enhance their implementation. In this sense, these recommendations should be
considered priorities for implementing this report's framework for conservation in every African
country.

Box 7. Priority Recommendations for Conserving African Biodiversity

1. Establish a strategic natural resource and land-use planning system that incorporates biodiversity issues.

2. Decentralize power to manage biological resources, thereby enabling local cOlwnunities to use resources
sustainably, supported by local government.

3. Create a policy environment conducive to land-use systems that conserve biodiversity.

4. Develop participatory management systems for formal protected areas and production systems on non-protected
lands.

5. Combine the best of indigenous and Northern knowledge systems to develop a deeper understanding of the fun
range of biodiversity conservation concerns and to find the most appropriate and successful solutions.

6. Incorporate into biodiversity-related projects effective research, monitoring, and evaluation components which
measure progress in terms of conservation and community wen-being.

The following recommendations are numerous and many may be difficult to implement in the near
term, but this is a framework for conservation not a project design. In some places all of these actions
may be able to be implemented, in other places only a few, but decision makers must consider the
impact of nlli addressing many of these key issues in their countries. The consequences may be the
permanent loss of resources vital to either local or national interests. The recommendations form a
framework around and within which the specific characteristics of the country or locality can be woven.
The framework is composed of the following fundamental concepts, each an inextricable component of
an integrated system.

Each African country must have a policy environment that allows management of biological resources
by local communities, supported by national-level land-use planning. Both national-level plans and
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local activities should be the product of participatory negotiations by all stakeholders in the use of those
resources: from local-level farmers, to national-level economic plannerfJ, to international conservation
specialists. People at each level have differing~ toward biodiversity that must be recognized,
respected and incorporated into plans and activities. The plans and activities must recognize and
respect traditional know1ed~e systems and integrate them with Western scientific knowledge systems in
order to ensure the most appropriate and sustainable approaches to conservation. There must be an
examination of currently used conservation techniques, particularly the existing protected area systems,
to determine if and how they are addressing the local, national, and international interests. N~w

conservation techniques required to develop successful actions under present social, economic and
environmental conditions should then be identified. These techniques can be found through research
and experimentation. Projects implementing new techniques should incorporate a system of monitorin~

and eyaluation that would allow implementors to adapt project activities to reflect lessons learned and to
understand the impacts of their actions and investments. Trainin~ and further education at all levels of
society must be supported in order to allow people to understand and participate fully in projects and
the planning process, and to appreciate the importance of biodiversity to their lives.

The recommendations listed below have been pulled from the analysis of the critical issues underlined
above and developed fully in Part II. Each recommendation is discussed in more detail later in the
chapter and followed by specific action items. The actions items range from very focussed activities
that can be undertaken right away to more complex actions that must be implemented over the long
term with broad international and governmental support. Action can begin now with the targeted
efforts, but planners and policy makers should never lose sight of the fact that without any effort to
address the longer-term, more difficult issues, investment in the shorter-term activities will have been
wasted when biodiversity is permanently lost.

Summary of Recommendations

Biodiversity Conservation in the Landscape

1. Establish a system for strategic natural resource and land-use planning at the national level that
incorporates local as well as national biodiversity concerns.

2. Develop a pilot program to assess and demonstrate the landscape planning approach to
biodiversity conservation.

3. Create a policy environment conducive to land-use and production systems that conserves
biodiversity.

4. Develop and adopt more biodiversit;y-"friendly" production systems across the landscape.

5. Reassess tlle ettectiveness of the protected area systems to conserve biodiversity.
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Participation

6. Decentralize responsibility to manage biological resources to the local level, thereby giving
communities greater incentive and ability to sustainably man~ge these resources; and increase
the capability of the government to assist with this process.

7. Develop participatory management structures for formal protected areas as well as production
systems on non-protected lands.

8. Develop appropriate incentives to stimulate local participation in biodiversity conservation.

9. Strengthen the role of the private sector in biodiversity conservation.

10. Ensure that the entire project prQcess, from identificatiQn thrQugh design, implementatiQn, and
evaluation, invQlyes participatiQn Qf local cQmmunities, individuals, government, and the
private-sectQr.

Human Resource Development

11. Combine the best of indigenQus and modern knowledge systems to develop a deeper
understanding Qf, and solutions tQ, the full range of biodiversity cQnservatiQn CQncerns.

12. Expand fQrmal and nQnformal environmental educatiQn prQgrams to include biQdiversity
infQrmation at all levels.

13. Provide appropriate training fQr prQgram and project persQnnel, cQmmunity groups,and
individuals.

14. PrQvide adequate resources for career development of biodiversity specialists in African
governments, NGOs, and lender/donor agencies.

15. Improve awareness among administrators and natural resources professiQnals and technicians in
fields that affect biodiversity conservation.

16. Incorporate awareness compQnents into all field-based biQdiversity related projects.

17. ImprQve flows of biodiversity informatiQn.

Research, Monitoring, and Evaluation

18. IncorpQrate effective research, monitoring, and evaluation components into biodiversity-related
projects that measure progress in terms of conservation and cQmmunity well-being.

19. DevelQp and initiate an applied biQdiyersity research agenda at the national level.
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20. Develop appropriate programs for monitorinLt. eyaluation. and follow-up of biodiversity
conservation at the national leyel.

Regional and International Cooperation

21. African nations and the international community should adopt specific policies that enhance
biodiversity conservation.

22. Develop reLtional coqperation policies and institutions that strengthen biodiversity conservation
efforts.

Biodiyersity Conservation in the Landscape

Conservation of biodiversity has, up to now, largely revolved around the creation and maintenance of
formally designated protected areas. Recently, increased attention also has been given to promoting
conservation activities in buffer zones around protected areas. It is crucial, however, that biodiversity
conservation be extended even further, beyond buffer zones and protected areas, to include all elements
of the African landscape and all ecosystems. In this report's framework, protected areas represent but
one element of a comprehensive conservation strategy.

Recommendation 1: Establish a system for strategic natural resource and land-use planning at the
national level that incorporates local as well as national biodiversity concerns.

Many African countries have embarked on one or more general or sectoral natural resource strategies
such as National Conservation Strategies, National Environmental Action Plans, or Tropical Forestry
Action Plans. Such programs need better coordination in general, and sometimes might best be
combined into a single strategic plan. Such a strategy should take a landscape-level planning approach
to identify the types and locations of protection, conservation, and production systems most appropriate
for different areas, taking into account local environmental, economic and social characteristics. Plans
should be negotiated in a participatory manner with all levels of society (Chapter 5).

At the national level, professional knowledge and skills relating to biodiversity often are scattered
among government agencies, NGOs, universities, museums, herbaria, and other institutions. In places
where such bodies do not exist, it may be appropriate to establish technical biodiversity coordination
committees. These committees could maintain a strategic overview of national biodiversity issues as
one element of natural resource planning and draw attention to unpredicted events that might threaten
biodiversity. In addition, countries should adopt systems of environmental or socio-ecological
assessment during the preinvestrnent stages of major projects. These assessments would judge the
potential impacts of the project on biodiversity. The biodiversity content of such assessments could be
reviewed by the types of coordinating committees recommended above. To ensure that these
committees have adequate recognition and objectivity, it might be appropriate for them to be convened
by the country's Office of the President or Prime Minister.
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Actions;

• Combine natural resource strategies into one comprehensive format, such as a national
conservation strategy, that fully integrates biodiversity issues.

• Ensure that national conservation strategies are integrated in national development plans.

• Develop systems that ensure participation from all levels of society in the national planning
process (Chapter 7).

• Assess the landscape in terms of the biodiversity significance within and among all ecosystems
and the suitability of each area for various forms of high- and low-intensity resource utilization.

• Establish and empower formal biodiversity coordination and monitoring groups comprising
technical specialists from relevant institutions.

• Mandate a system of environmental assessments (including socioeconomic and cultural factors)
where significant development interventions are proposed.

Recommendation 2: Develop a pilot program to assess and demonstrate the landscape planning
approach to biodiversity conservation.

As is the case with many development interventions in complex environmental and cultural milieux, the
approach suggested in Chapter 5 is experimental. Strategic land-use planning at the national level is a
major undertaking, and implementation of such plans is highly complex. Initial attempts must be very
carefully and flexibly executed on a relatively small scale. If the approach is successful, people will
wish to adopt it elsewhere. Less project assistance would be needed for replication as local community
institutions and the private sector begin to play an increasing role.

Actions:

• Select a multiple-use, predominantly rural, landscape that includes areas of importance for
biodiversity conservation.

• Conduct a participatory land-use assessment of the area, including any existing formal or
indigenous protected areas, production systems, and relevant government and community-based
institutions.

• Conduct a participatory land-use planning exercise with the objective of zoning the landscape by
mutual agreement of all interested parties, taking into account land tenure issues.

• Utilize and further develop traditional technologies or introduce modern biodiversity-"friendly"
technologies appropriate to the different land-use zones.

• Utilize and further develop local government, NGO, and community-based institutions capable
of implementing agreed land-use plans.
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Recommendation 3: Create a policy environment conducive to land-use'and production systems that
conserve biodiversity.

Action at the policy level is needed to ensure a system of strategic land-use planning as recommended
above. Policies in sectors other than conservation and resource protection can also have unconsidered,
often adverse impacts on biodiversity (Chapter 6). Such effects need to be identified and evaluated,
with policies modified in light of biodiversity concerns. Appropriate systems of valuation are also
needed to weigh the gains from biological resource exploitation against cultural and environmental
losses that may be sustained. Too often, simple cost-benefit analyses have greatly exaggerated
projections of financial gain, while paying inadequate attention to environmental, cultural and financial
losses.

Actions:

• Adopt a biodiversity conservation policy as part of a comprehensive land-use policy.

• Review, and revise as appropriate, policies in other ::lectors that impact biodiversity, including
decentralization and land/resource tenure.

• Discontinue policies that favor unsustainable use of biological resources and exploitation of local
communities for short-term economic goals.

• Develop a methodology that ensures that valuation of biological resources includes ecosystem
substitution costs, service functions, genetic and cultural values, and financial gains.

• Modify the system of national income accounts to reflect the full costs of resource depletion and
environmental degradation.

Recommendation 4: Develop and adopt more biodiversity-"friendly" production systems across the
landscape.

Land use can be productive and conserve biodiversity at the same time. The "set-aside" approach to
conservation in protected areas generally assumes that other land will maintain relatively little
biodiversity value. The strategy developed in this framework envisages a zoning approach to land use
in which production and protection of biological resources are combined in different proportions on
different elements of the landscape allowing biodiversity to be conserved outside of protected areas as
well (Chapter 5). A synthesis of traditional and modern production and conservation systems should be
adopted so that the balance of these systems in different use zones is optimized.
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Actions:

• Adopt and enhance features of traditional production systems that help to conserve biodiversity
and remain viable.

•

•

Develop activities to ecologically sustainable levels (such as game ranching and collection of
gums and resins) that directly utilize biodiversity assets for financial gain, particularly to local
people.

Promote the use of indigenous species and varieties of field crops, trees, and other biological
resources, rather than exotics.

•
•·
•

• Increase the flow of environmentally benign or biodiversity-protective technologies from
developed countries on financial terms favorable to Africa.

• Restrict the use of technologies (such as pesticides and wetland drainage) that directly threaten
biodiversity.

Recommendation 5: Reassess the effectivem!ss of the protected area systems to conserve
biodiversity.

The formal protected area system in most African countries has performed a useful service in
conserving biodiversity over tlle last half century. However, the previous approaches used, and the
continued alienation of large tracts of land for protected areas, present many problems. In savanna
nations, for example, protected areas largely reflect the distribution of larger mammals and birds, and
insufficient priority has been accorded to the flora and smaller elements of the fauna.

Moreover, the prohibition of traditional resource use in protected areas has put additional pressure on
land and biodiversity elsewhere. Local populations often resent the existence of conservation areas
because benefits have rarely accrued to them, or they have been forcibly removed from and not
compensated for their ancestral lands.

Actions:

• Review distribution of protected areas in light of where biodiversity is located and where the
most acute threats to biodiversity are. New formal protected areas may be needed in some
instances; revision of boundaries or degazetting of protected areas in others.

• Establish a classification of protected areas that clearly allows and defines levels of permissible
use.

• Recognize, ev~duate, and include indigenous protected areas (such as sacred groves) as part of
the protected area network. Based on perceived benefits to them, the community should
determine whether the grove should enter the government's protected area system, or remain the
domain of the local people.
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• Develop modes of participatory management and benefit sharing in and around formal protected
areas.

Participation

Local and broad participation has become a priority for development activities over the last decade.
However, as Chapter 7 indicates, tb~ concept is not a simple one to implement. In this section, the
term is used broadly to encompass all the stakeholders with interests in the conservation of biodiversity.
Effective conservation cannot be realized simply by turning over all responsibility for biological
resources to a vague concept of a rural "community." In most instances, several communities (or
different members of the same community) will be using the same set of biological resources in
different ways. Local government can have a role in resolving these differenc~s. National government
and the international community have larger-scale strategic biodiversity interests that stretch beyond the
purview of a local community. The private commercial sector also has a role to play.

Participation involVfll mutually agreed upon arrangements between all these groups as they pursue
sustainable use of biological resources and conservation of biodiversity. Nevertheless, in most cases it
is clear that day-to-day governance of biological resources at the local level is best organized around
recognized community-based institutions.

\II

Recommendation 6: Decentralize responsibility to manage biological resources to the local level,
thereby giving communities greater incentive and ability to sustainably manage these resources; and
increase capability of the government to assist with this process.

It is widely reco~nized that highly centralized bureaucracies are not effective means of governing
biological resources at the local level. However, complete autonomy for resource users is seldom

.... likely to be a viable option. A better approach is to develop a working partnership between local
government officials and community groups within the framework of national policies and guidelines.
A substantial proportion of responsibility for local resource governance should be placed on
cOlnrnunity-level institutions, with technical and financial assistance channelled through local
government or NGOs.

Actions:

• Evaluate the actual and potential roles of central government, local government, and
community-based institutions with a view to allocating substantial responsibility for biological
resource governance to the local community level.

• Reorient the role of extension services to be more responsive to community needs and to act as
a more effective interface between government and rural communities.

• Devolve major rights and responsibilities for biological resource governance to appropriate
community-based institutions.
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Recommendation 7: Develop participatory management structures for formal protected areas as
well as production systems on non-protected lands.

Large-scale government schemes using rural lands-whether for formal protected areas, production
forestry, or agriculture-have generally used a top-down management approach. Local people either
have been alienated from their former lands or have had little say in how biological resources are
governed. An approach with a greater chance for success is to enable local communities to participate
in the management of these activities, whether they are a national park, production forest, range
management area, or an irrigation scheme.

Actions:

• Involve local community institutions and individuals in routine management decisions that affect
them.

• Negotiate limited, sustainable local use rights for certain protected area resources (such as
collection of medicinal plants or access to ritual areas).

• Ensure that financial (primarily tourist revenues and facilities) and other benefits (such as water
and electricity supply) are extended to and jointly managed by protected-r:rea agencies and
neighboring communities.

• Develop participatory management systems for agricultural estates, forestry, rangelands, and
other existing large-scale production systems.

Recommendation 8: Develop appropriate incentives to stimulate local participation in biodiversity
conservation.

People are unlikely to incorporate new systems of biological resource use and biodiversity conservation
unless they receive direct benefits. Such benefits can be financial-for example, a share of revenues
from a national park, or compensation for production foregone as a result of conservation activities.
Often less direct incentives, such as secure land tenure or officially recognized access to resources, are
also critical.

Actions:

• Develop secure resource tenure systems (particularly for land) that make it worthwhile to invest
in sustainable management of biological resources.

• Ensure that tax and price structures are conducive to maintaining sustainable production and
biodiversity conservation systems.

• Provide adequate compensation for financial losses incurred as a result of biodiversity
conservation activities.

• Enable local communities to have an effective voice in biological resource governance.
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Recommendation 9: Strengthen the role of the private sector in biodiversity conservation.

Local community institutions, such as cooperatives, are one element of the private sector which should
be included in biodiversity conservation. NGOs and private businesses should also be mobilized to
participate in biodiversity conservation. For example, nature tourism activities are often best handled
by private enterprise. However, adequate safeguards must be in place to ensure that local communities
and local entrepreneurs are the prime beneficiaries of business activities as owners or concessionaires of
biodiversity resources. Appropriate codes of conduct are also needed to ensure that businesses use
biological resources and biodiversity assets in a sustainable manner.

Actions:

• Provide fiscal incentives such as tax relief for activities sensitive to biodiversity conservation
including nature reserve development on corporate land, sponsorships, and donations.

• Encourage the development of private-sector capability in biodiversity conservation, maintaining
or enhancing technologies such as sustainable use of indigenous biological resources (for
example, commercial collection of nuts or medicinal plants), game ranching. tourism, and land
restoration.

• Ensure that marketing opportunities exist that encourage sustainable harvesting of indigenous
biological resources.

• Promote the use of national consultants and consulting groups in biodiversity-related activities.

• Formulate, implement, and monitor appropriate codes of conduct for private sector activities
that affect biodiversity.

Recommendation 10: Ensure that the entire project process, from identification through design,
implementation, and evaluation, involves participation of local communities, individuals, government,
and the private sector.

The very nature of participatory activities implies that they will operate primarily at the local level.
Biodiversity conservation activities must ensure that all local institutions and resource users are
identified and given a role in biological resource management. Even a small project will probably
experience conflicts over use of resources between different users. Mutually acceptable and adaptable
systems of dispute resolution are essential to sustainable m.magement of biological resources and
biodiversity.

Actions:

• Use appropriate rural appraisal techniques to incorporate local interests, perspectives, and
capabilities into pre-project activities.
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• Identify all indigenous community-based institutions and other rdevant NGO or private sector
interests involved in use of biological resources in the project area.

• Develop the capability of indigenous self-governing institutions to assume responsibility for most
aspects of resource governance at the local level.

• Ensure that institutions involved in biological resource governance represent the diverse interests
of their constituents, paying particular attention to groups (such as women) that are often
marginalized in resource management activities.

• Develop indigenous (or new, as necessary) mechanisms to resolve disputes between biological
resource users or between resource users and project/government staff.

• Provide local credit facilities 'for small loans to community groups or small private sector
activities that enhance biodiversity conservation.

Human Resource Development

Information about the nature and practice of biodiversity conservation needs to be disseminated to the
whole population involved in development. Most fundamental in a democratic society (whether at the
level of a community group, government or international body) is to enable everyone to have a clear
understanding of environmental and biodiversity issues on which they can base informed decisions. In
addition, decision makers, government technicians, and biological resource users, as well as the
institutions they work within, need to have strong technical capabilities to ensure effective biodiversity
conservation. Appropriate formal and nonformal biodiversity eL '·i0n and training programs are vital
to successful conservation.

A fundamental feature of effective information flows is that they must be two-way. Northern scientific
ideas of biodiversity and biological resource marlagement are only one aspect of knowledge. Equally
important are indigenous knowledge systems that have evolved site- or resource-specific information on
the use and conservation of biological reSOUl:ces (Chapters 4 and 8).

Recommendation 11: Combine the best of indigenous and modern knowledge systems to develop a
deeper understanding of, and solutions to, the full range of biodiversity conservation concerns.

Indigenous knowledge of biodiversity and biological resource management has largely been ignored in
the past. Yet traditional syswms often contain important elements of sustainability and biodiversity
knowledge. Implementors of conservation activities need to respect, understand and effectively
incorporate indigenous knowledge and its practitioners into the project cycle. Biodiversity conservation
systems in the future should combine the best compatible elements of traditional and modern systems of
biological resource management.
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Actions;

• Document and evaluate. as a matter of urgency. the diverse range of indigenous knowledge that
relates to biodiversity.

• Employ rural experts in traditional practices. such as herbalists and folklorists. to convey their
understanding of the importance of biodiversity to schools. communities. NGOs. government
officials, and international agencies.

• Develop, in collaboration with indigenous expertise, new sustainable systems of biodiversity
conservation and biological resource management.

Recommendation 12: Expand fonnal and nonfonnal environmental education programs to include
biodiversity infonnation at all levels.

Rural communities have an intimate understanding of the biological resources around them. However,
many millions of Africans have grown up in urban environments or have in other ways become
displaced from traditional roots. Others have spent their lives in degraded environments using
management systems that are no longer viable. In most countries, education curricula are weak in
biodiversity information. Against this background, effective environmental education that combines the
best of indigenous and modern information is perhaps the single most important activity in ensuring
long-term biodiversity cunservation.

Actions;

• Develop locally relevant and practical environmental education curricula that incorporate
biodiversity conservation throughout primary and secondary school and higher education
systems.

• Utilize all available channels, including mass media, folklore, and commercial sponsorship, to
disseminate the biodiversity conservation message to the population at large.

• Support tertiary education for Africans in the biological, environmental and social sciences
necessary to develop appropriate conservation strategies.

Recommendation 13: Provide appropriate training for program and project personnel, community
groups, and individuals.

Biodiversity projects in the field must include adequate training programs for staff and biological
resource users. In addition to technical skills, community-level institutions and local NGOs often need
assistance in developing management and financial systems acceptable to government or lender/donor
financiers. It is especially important to ensure that marginalized members of the community are full
participants of training schemes.
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ActiQns:

• DevelQp fQrmal training prQgrams for project staff that are multidisciplinary and include
traditiQnal knowledge systems, dispute resQlutiQn, and community develQpment skills.

• Train NGO staff and community-level institution members to develop technical, managerial, and
financial skills necessary fQr prQject implementation.

• Mobilize and develQp the skills Qf existing indigenQus specialists to assist project implementation
(fQr example, the use Qf herbalists as parataxQnQmists).

Recommendation 14: Provide adequate resources for career development of biodiversity specialists
in African governments, NOOs, and lender/donor agencies.

Government personnel in most African countries are nQt granted adequate recognition fQr work in rural
areas. Indeed, thQse who remain at headquarters are Qften favQred fQr promotion and training.
Incentives are needed tQ ensure that well-qualified biQdiversity practitioners desire to wQrk in the field.
One such incentive is tQ enable staff to undertake study visits Qr training relevant tQ improving their
fieldwork capabilities.

InternatiQnal develQpment agencies have only recently begun tQ adjust staffing pQlicies tQ reflect the
importance Qf biodiversity as an element in biological resource management. Many more professiQnals
are needed in such agencies tQ ensure that apprQpriate cQnservatiQn practices are implemented.

ActiQns:

• Ensure that effective work by field-based persQnnel is prQperly rewarded in terms of pay, living
conditions, training, and promotion opportunities.

• Provide the means for government officials, university staff, and others involved in conservation
to take sabbatical leaves, study tours, exchange visits, or training oPPQrtunities in other African
cQuntries and the North.

• Adjust staffing policies in internatiQnal agencies tQ ensure that biodiversity, cQmmunity
development, and indigenous knowledge specialists are adequately represented within the
appropriate disciplines.

Recommendation 15: Improve awareness among administrators and natural resources
professionals and technicians in fields that affect biodiversity conservation.

Many people working in natural resource management, such as agronomists, foresters, and range
managers, are poorly informed about biodiversity. To ensure the effective collabQratiQn and
cQoperation required for landscape level biodiversity conservation systems (Chapter 5), all natural
reSQurce personnel and administrators need to understand the importance of biodiversity and how it
relates tQ various natural resources fields.
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Actions:

• Ensure that training (ranging from long-term to regular in-service programs) includes updated
information on the importance and implementation of biodiversity conservation.

• Use site visits within or between countries to demonstrate the importance of biodiversity
conservation activities.

• Develop academic institutions and curricula to produce an adequate supply of well-trained
professionals and technicians involved in biological resource management and biodiversity
conservation.

Recommendation 16: Incorporate awareness components into all field-based biodiversity related
projects.

National awareness campaigns take many years to implement fully. It is vital, therefore, that field
projects incorporate activities at the local level that can reach all members of the r;ommunity.

Actions:

• Mandate that project personnel and related local government officials visit schools and other
local institutions to disseminate biodiversity awareness in general and project activities in
particular.

• Encourage traditional herbalists, folklorists, and other local "specialists" to disseminate their
biodiversity-related knowledge in schools and other local institutions.

• Employ the range of available nonformal education techniques to carry project-related
biodiversity concerns to the population at large.

• Target specific resource-user groups such as women and herdboys with biodiversity
conservation information relevant to their specific uses of biological resources.

Recommendation 17: Improve flows of biodiversity infonnation.

Transfer of information between African countries is generally poor. Indeed, communication is often
easier between African capitals and Europe or the United States than between neighboring African
countries. This problem is even more accentuated between African regions, or between Africa and
developing countries elsewhere. Even within a country, successful biodiversity conservation efforts are
often not known to communities that otherwise might wish to emulate them. International agencies
should take the lead in facilitating information flow from developed to developing countries. African
nations could also assist by development of regional (Chapter 8) and in-country institutions that operate
as information networking centers. NGOs could be appropriate institutions to stimulate local
dissemination of information.
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Actions:

• Improve the availability in Africa of new biodiversity-related research and management
findings.

• Return existing information gathered and published by foreign scientists and others to the
countries of origin to ensure that all appropriate information is available for planning and policy
development, including original data and "grey literature. " .

• Improve biodiversity networking capabilities within Africa, between developing nations in all
regions, and between developed and developing nations, including conferences, workshops, site
visits and journals.

• Develop local capacity to disseminate information between community groups involved in
biodiversity conservation.

Research. Monitoring, and Evaluation

Baseline information, monitoring, and evaluation are fundamental to understanding progress in
biodiversity conservation in particular and development in general. At the national level, it is vital to
understand existing biodiversity assets and trends. However, the need for baseline research need not
delay conservation and development efforts. A wide array of information is available in most
countries. Although quality, completeness, and accuracy are variable, sufficient information usually is
available to identify key weaknesses. In most cases, research and its institutional bases can be
developed as part of an implementation program.

Recommendation 18: Incorporate effective research, monitoring and evaluation components into
biodiversity-related projects that measure progress in tenns of conservation and community well
being.

Project success cannot be evaluated unless it is measured against adequate baseline data through long
term monitoring (Chapter 9). Success should be evaluated in terms of biodiversity and other
development objectives, rather than meeting, for example, financial-disbursement or degree-level
training targets. It is also important to ensure that monitoring and evaluati6n are institutionally and
financially sustainable beyond the life of the project or program.

Actions:

• Compile pertinent information on a specific project area; including the biophysical and
socioeconomic characteristics, as well as the indigenous and modern production systems used in
the area.

• Identify and initiate research on key gaps in existing baseline information.
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• Develop and incorporate monitoring and evaluation techniques that measure and respond to
changes in biodiversity and community-level indicators, such as increases in wildlife habitat or
sustainable supplies of fuelwood. These techniques should be designed so that they can continue
to be used by loc~l community institutions and/or local government beyond the life of the
project.

• Ensure that any research, monitoring, and evaluation is carried out by, or in collaboration w.' ~h,
local communities to the fullest extent possible and that indigenous perspectives are
incorporated.

Recommendation 19: Develop and initiate an applied biodiversity research agenda at the national
level.

Actions:

• Compile, evaluate, and identify gaps in existing information relating to biodiversity as part of a
national conservation strategy.

• Develop a biodiversity research program that provides essential baseline information while
strengthening effective national (and/or regional) applied research institutions.

• Ensure that the biodiversity research agenda is broadly based to include natural and social
sciences, indigenous knowledge systems, and participatory research methods, and is grounded in
applied conservation needs.

• Initiate research that results in a clearer understanding of the value of biodiversity, particularly
as it relates to the sustainability of production systems in Africa such as agriculture, livestock
and fisheries.

Recommendation 20: Develop appropriate programslor monitoring, evaluation, andlollow-up 01
biodiversity conservation at the national/evel.

A comprehensive national monitoring system for natural resources requires a large financial investment
and diverse technical skills (Chapter 9). Where such national systems exist, biodiversity indicators
should be included. To maximize results with limited funds, it may be possible to develop regional
institutions involving neighboring countries to supply specialist skills and equipment. A less expensive
approach may be to integrate rural communities and existing data-gathering agencies (such as extension
services) that use biological resources regularly into monitoring groups. A national monitoring
institution would then be mainly responsible for coordinating, compiling, analyzing, and evaluating
data.

Monitoring data is useful only if it is analyzed, evaluated, and presented in ways that can be used by
people who can apply corrective adjustments to field activities. A national monitoring service must be
able to disseminate digested information in appropriate forms to appropriate audiences.
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Effective national-level systems of research, monitoring, and evaluation take time to develop.
However, projects should be mindful of compatibility with national systems for research, monitoring,
and evaluation that may already exist or be under development.

Actions:

• Include biodiversity indicators in existing monitoring programs of biological resources, where
they exist.

• Develop participatory modes of biodiversity monitoring, including local "speciaiists" such as
herbalists or artisanal fishers.

• Reorient extension systems to act as conduits for routine monitoring of information and specific
biodiversity alarm signals.

• Ensure that monitored data are quickly evaluated and shared with the institutions that can be
responsive to threats to biodiversity.

• Provide relevant information and options in a comprehensible and usable form to decision
makers at all appropriate levels, from international agencies, to communities, to resource-user
institutions.

Rel:ional and International Cooperation

Most of the following recommende!i actions relate to the international community and its relationship
with African nations. This should not be interpreted as precluding the possibility and desirability of
policy initiatives that come from the local level.

Recommendation 21: African nations and the international community should adopt specific policies
that enhance biodiversity conservation.

Several important treaties and conventions that relate to biodiversity have been devised in recent years
(Chapter 6). Of particular significance are the recent "Convention on Biological Diversity" and the
"African Convention." Most of these mechanisms have problems in formulation and implementation
that are still being debated. Nevertheless, African membership is important both for biodiversity
protection and to have a voice in future review and revision of those conventions.

Grants, rather than loans, should be the primary mode of assistance for biodiversity conservation
activities in poorer countries. Possible funding mechanisms include debt forgiveness, trust funds and
endowments, long-term projects, debt-for-nature swaps, and the Global Environmental Facility
(Chapter 6).

Short-term economic policies often conflict with longer-term aims of sustainable management of
biological resources. For example, structural adjustment can have perverse effects on biodiversity
(Chapter 9). International policies that increase rural poverty also tend to erode biodiversity.
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International terms of trade clearly operate to the disadvantage of rural primary producers in Africa.
Natural or human-induced disasters such as drought, warfare, climate change and famine similarly have
negative impacts on biodiversity in addition to their terrible human toll.

Actions:

• Adopt and fully implement international treaties and conventions that directly enhance
biodiversity conservation.

• Further develop granting and debt-relief mechanisms that promotr. biodiversity conservation.

• Regulate transnational corporations in home and operating countries to minimize adverse
environmental (including biodiversity) and cultural impacts.

• Ensure that government or lender/donor-required policies are analyzed and reformed to remove
negative effects on biodiversity.

• Develop policies and institutions to reduce the effects of disasters on human populations and
biodiversity.

Recommendation 22: Develop regional cooperation policies and institutions that strengthen
biodiversity conservation efforls.

Biodiversity and other environmental issues do not coincide with international boundaries. Introduction
of exotic fish in international waters has impacts on aquatic biodiversity in neighboring states.
Deforestation or pollution occurring upstream can adversely affect ecosystems in countries downstream.

Specialist institutions performing certain technical functions (such as taxonomy, traditional knowledge
systems, remote sensing), training, and advisory services need not be duplicated at great expense in all
African countries. Regional institutions, established by mutual agreement between groups of
neighboring countries, could be developed or existing ones enhanced. These institutions should be
practical, modest, grassroots-oriented centers. The wildlife management training schools at Mweka,
Tanzania and Garoua, Cameroon, are suitable models for the scale and orientation required.

Actions:

• Develop regional centers of expertise in disciplines relevant to biodiversity conservation.

• Formulate and monitor bilateral and multilateral agreements to deal with cross-boundary issues
of biological resource management and biodiversity conservation.

• Encourage regional economic development or natural resource research institutions to
incorporate biodiversity considerations into their work.
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CHAI'TER THREE

VALUES IN BIODIVERSITY CONSERVATION

The Issue

People value biological resources in different ways: spiritually, economically, aesthetically, culturally,
and scientifically. Values may also be influenced by the different perspectives found at the local,
national, or international levels. Collective and individual values in turn, can significantly influence
patterns of natural resource use to form the foundation of biodiversity conservation.

The concept of values encompasses a constellation of social norms and individual attitudes, all of which
may playa role in the conservation of biodiversity. Planners and policy-makers need to have
techniques for clarifying and assessing differences in values as they relate to biodiversity conservation.
However, the empirical study of biodiversity conservation values is generally limited at present to
microeconomic analysis, as other disciplines have been slow to develop suitable techniques.

Values and Levels of Analysis

Biodiversity values may differ at the local, national and international levels. Conservation of
biodiversity is directly relevant to local residents, for whom biological resources often represent their
primary source of livelihood, medicine, and spiritual values. Nation-states may also express values
related to biological resources, often in relation to economic benefits brought about through biological
resource use-both consumptive (timber harvesting, hunting) and nonconsumptive (tourism).
Biodiversity conservation has become an international issue as well, based on a global concern for
maintaining the existing species richness on earth, expressed in terms of the common heritage of
humans (Johnson, in prep.). Differences in values can be difficult to reconcile. It is important to be
able to clarify different values that underlie positions taken on various sides of a given issue relevant to
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biodiversity and to understand how these values can affect the willingness to adopt different patterns of
resource use or to reach compromises.

Differences in values often depend on the relationship to the resource in question. For local residents,
a given biological resource may represent an essential economic activity and may also be important for
cultural or religious reasons. Where other options or substitutes are not readily available, too exp
ensive, or unacceptable, local resource users may defend their right of access vigorously (see Box 8).

At the international level, the protection of a given resource may be justified by symbolic associations,
or because it plays a role in the global environment, or both. For example, the tropical forest of the
Amazon basin plays a global climate function, and for many its deforestation has become a symbol of
irresponsible resource destruction. Often, these factor.;; are said to outweigh individual, corporate, or
national benefits gained from exploitation. From this perspective, it may be felt that those directly
responsible for natural resource exploitation should modify their behavior toward less damaging
patterns, a process that is often said to require a change of values, attitudes, or environmental ethics
(Nelson 1979).

In general, changes in patterns of local resource utilization are more easily advocated as one moves up
from the local level to the national and international levels. While the costs of finding alternatives
typically fall on local residents, many of the benefits ("option value," "existence value," and certain
environmental services) accrue to all levels.

Methods of Studying Values

In the spciological sense, values are "abstract and often unconscious assumptions of what is right and
important" (Rodgers and Burdge 1972). A value system is "a system of established values, norms, or
goals existing in a society" (Webster's 1986). Values are social and cultural phenomena, and their
influence on biodiversity conservation may be subtle and difficult to ascertain. Environmental and
conservation issues are frequently described as conflicts of values (Petulla 1980). Articles on
conservation frequently mention a need for changes in values.

Environmental values or attitudes toward nature-as well as values concerning wealth, posterity, and
development-may be reflected in different patterns of resource utilization. They can also point to
potential conflicts where values and actions are inconsistent or where the value systems of different
groups are not in accord. Three levels of analysis can be used to study values: (1) individual
expressions of value commitments, (2) group behavior that reflects underlying values, and (3) cultural
expression through art, literature, or other symbolic forms that reveal values (Means 1969).

In principle, the study of these values should be both cross-cultural and interdisciplinary, but in practice
the most widely used techniques are those of economists. Economic values associated with biodiversity
can be measured by how much people would be willing to pay for various attributes or functions of this
diversity or to accept for their loss (Randall 1988). However, tracing a linkage between value systems
and economic transactions involving biological resources is not an easy task, and many important values
may be lost or obscured in the process.
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Box 8. Value ConOicts: The Ban On Ivory Trade

The present controversy over the management of the elephant in Africa illustrates a clear conflict of values. Several
countries in southern Africa perceive elephants as an economic resource that can be managed sustainably. Other
members of the international community hold that elephants have a special status among the world's species and
should not be exploited by humans.

The Convention on International Trade in Endangered Species (CITES) governs the global trade in endangered
species, banning or regulating trade in specific species or populations primarily on the basis ofhow threatened they
lae. Worldwide, 113 countries are signatories to this treaty (Groombridge 1992), including 34 out of 48 countries
in sub-Saharan Africa (Stuart, Adams, and Jenkins 1990). The African elephant is .:urrently listed in CITES'
Appendix I, effectively bauning international trade in ivory. However, several countries in southern Africa have
proposed a resumption of trade in ivory and other elephant products in those countries where elephant herd sizes
are growing due to successful control of poaching. Increasing the revenues generated by the wildlife sector through
the regulated sale of ivory would, they argue, greatly increase the incentives for local people to participate in
management and protection of this resource. The present CITES policies limit anyone from benefiting economically
from successful management, which could ultimately induce a backlash in the fonn of habitat loss and poaching for
meat, crop damage control and other reaso'.lS. In addition, the region's severe drought is likely to result in the death
of many elephants through starvation, and, from these countries' perspective, a humane response would be to permit
controlled sale of ivory harvested under strict supervision.

'fhe international community and other countries in Africa take a different view, however. According to this view,
some of the countries campaigning to lift the CITES ban have not adequately managed their elephant population,
nor have they eliminated poaching. Estimates of herd sizes are not reliable in many cases, and the case for culling
is based on inadequate research. In addition, even a limited lifting of the ban could cause a sharp rise in the world
price for ivory, stimulating a resumption of poaching and illegal trade, with a risk that this could affect other
endangered species as well. In the past, the African elephant had been on CITES' Appendix II, which meant that
some regulated trade in ivory was allowed, and attempts had been made to introduce sustainable quotas. These
quotas were never effectively enforced, and the African elephant was eventually transferred to Appendix I, where
it remains today (Groombridge 1992).

Finding a solution to this dilemma has proven elusive, in part because the conflicting views iilvolve different values.
Advocates of controlled harvest and sale of ivory feel that this activity should be treated no differently than other
forms of natural resource explo.itation: under conditions of sustainable management, and given the use of humane
techniques, why should there be an objectil}n to the exploitation of this particular resource? They hold that the
prev:ous failure of the management quota system for the African elephant could be redressed by a more effective
management regime.

On the other band, some of the international conservation community views the ivory trade with repugnance similar
to that evoked by whaling or fur trapping. Certain wildlife species, sur;h as the elephant, have attained a special
status in this value system that does not allow for exploitation by humans under any circumstances.

In part, this is because neoclassical economics makes the assumption that people value the things they
do for their own private and rational reasons (RandaI11988). Economic analysis therefore takes at face
value individual statements concerning utility and preferences. In this sense, economics is an individu
aJjstic discipline, treating society as an arithmetical aggregation of individuals, or "sovereign
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consumers." Group dynamics and collective or national values are not topics that lend themselves to
economic analysis.

The study of values reflects the arbitrary boundaries of various disciplines within the social sciences.
The anthropologist Cyril Belshaw described how this problem inhibits application of social science
analysis to public policy making:

Many of the issues impinging on the life of the household can and should be thought of
in terms of the structure of social relations (sociology and anthropology), the formation
of values (anthropology and education), small group analysis (social psychology), power
interactions (political science), choice of ends and means (economics), prior influences
(history), jural status (sociology and law), the influence and relevance of space in social
relations (geography), and the application of mathematical models-such as systems
analysis, linear programming, and the like-scattered through all the disciplines
(Belshaw 1976).

Most of the techniques discussed below have been developed by economists and are used for appraisal
of publicly financed projects (for example, a new dam or airport or the creation of a national park).
These techniques, which can be quite complex and time-consuming, and therefore costly, provide a
"snapshot" of values and preferences captured at the time of the analysis. Few techniques exist as yet
for monitoring or assessing values over time, and for ap~:iing these in broader policy-making or
administrative situations, even though the latter may be more relevant to the conservation of
biodiversity in Africa.

Furthermore, in practice these techniques are often applied in rather simplistic ways that ignore
important social and other factors that are not readily quantified. As a result, project decisions have
often been based on faulty assumptions, and the track record of microeconomic tools for public policy
decisions has been, at best, mixed.

FiOOmmtic Valuation of Biodiversity

Actions that produce changes in aggregate welfare can be analyzed with cost-benefit analysis (CBA), to
determine their effect on economic efficiency (Hyman and Stiftel 1988). This is done by comparing
slreams of costs and benefits over time, adjusted by a discount rate often defined as the opportunity cost
of capital. Market prices may be adjusted to compensate for market imperfections or to reflect policy
or social objectives. Thus, s~adow prices and social discount rates extend financial analysis, by
including nonmarket benefits and highlighting consequences for society as a whole rather than for
htdividuals or firms (Hufschmidt, et al. 1983). For example, benefits from watershed protection may
be estimated, incorporating ecological services into the analysis. A social rate of time preference
different from the opportunity cost of capital may also be selected to capture society's concern for the
welfare of future generations (Pearce, Barbier, and Markondya 1990).

An extended CBA on Kocup National Park in Cameroon demonstrated that the loss of environmental
services, such as watershed protection, can provide an economic justification for halting deforestation
(WWF-UK 1989). An analysis of the Hadejia-Jama' area floodplain in northern Nigeria similarly
showed that returns from agriculture, fishing, and fuelwood collection exceeded those from proposed
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development upstream (Aylward and Barbier 1992). Aylward and Barbier have also proposed that the
attribute of biological diversity should be given more emphasis in economic analysis of ecological
services (Aylward and Barbier 1992).

Where benefits are not quantifiable, cost-effectiveness analysis may be used to select the least costly of
a range of choices accomplishing the same goal (Dixon and Sherman 1990). If a given level of
biodiversity could be selected for conservation in a given case, cost-effectiveness analysis might indicate
the most economic means of achieving that level of conservation, without needing to identify and
quantify all relevant benefits in terms of option value, existence value, and so forth. In situations in

I which a "safe minimum standard" approach to biodiversity conservation is selected (Randall 1988),
cost-effectiveness analysis might be an appropriate technique for studying options. Also, where

• quantification is difficult and analysts disagree about precise measures, lower-bound values often can
provide sufficient basis for decision making (Hyman and Stiftel 1988).

Various indirect techniques are also available for analysis of nonmarket environmental values. Some of
these involve surveys, bidding games, or other participant-observer procedures for studying the
preferences of those who would be affected by proposed developments (Hyman and Stiftel 1988;
Hufschmidt, et al. 1983). Many of these techniques have been developed in connection with
environmental impact assessments in industrialized countries, and most are based on microeconomic
theory, although some also claim origins in information or decision theory, social psychology, or other
disciplines (Hyman and Stiftel 1988). Using these techniques, environmental options can be empirically
analyzed even in the presence of value conflicts (Nelson 1979). However, such methodologies may be
subject to several sources of bias (Hyman 1981), and it is not clear how well they might apply to
biodiversity conservation problems in sub-Saharan Africa.

Value Change and Biodiversity

Values and value systems can affect how natural resources are used or abused, conserved or wasted.
These patterns may change over time and other trends may also affect the relationship between values
and r ..:ource use. In many traditional societies, natural resource use tended to cause little damage to
biodiversity, in part because of low population density. In addition, these societies fostered belief
systems as well as social norms that encouraged or even enforced limits to exploitation. Some of the
mechanisms by which these values were expressed included seasonal bans on hunting or setting aside
certain areas for the exclusive use by a king or other leaders (Musonda 1987).

Economic change, population growth, and other factors have brought far-reaching shifts in traditional
patterns. Urbanization is especially identified with changes in lifestyles and value systems and with a
distancing from customary relationships between humans and nature. Even in rural areas, the
expanding role of national governments has displaced traditional responsibilities for resource allocation
and management (Little and Brokensha 1987).

In the area that is now Zambia, the chitemene, or shifting cultivation system, represented a stable and
sustainable production system for centuries, if not longer (see Box 3, Chapter 1). Relying on forest
biomass for natural fertilizer, the chitemene system was ecologically sustainable at low population
densities. However, at densities higher than approximately three persons per square kilometer,

51



deforestation can occur as forest biomass becomes overexploited and faIlow periods become too short
for natural regeneration (Chidumayo, in prep.).

Such production methods, and the values that underlie and reinforce them, were well adapted to local
conditions in the past, but, in some cases at least, they are now becoming obsolete and perhaps
counterproductive. How to retain the best attributes of traditional societies under conditions of rapid
modernization and urbanization must be considered one of the most pressing issues for African nations.
As difficult as this challenge may be, it is necessary because modern values and methods have proven
in many cases to be highly damaging to biodiversity and incapable of providing acceptable standards of
living for many African people.

Because of the rich and varied ethnic composition of sub-Saharan African societies, it can be misleading
to generalize about "African" values and value systems. Such generalizations often are little more than
simplistic stereotypes that shed little light on important distinctions and subtleties. Thus, as a basis for
policy recommendations, the search for traditional values that can reinforce biodiversity conservation
should avoid comparing African societies against one another or against non-African societies. Instead,
there is a need to assess various ways in which cultural practices and value systems have fostered
conservation in specific settings and to investigate how such cases can be encouraged, strengthened, and
replicated in appropriate ways.

The sacred groves of Ghana offer one example of tangible conservation benefits that result from the
continued observance of traditional beliefs. Also in Ghana, taboos have exerted a restraining influence
on the harvesting of certain species of fish and mollusks in sacred lagoons. These and oth~r cases are
discussed in Chapter 4, along with suggestions for better understanding indigenous ideas and applying
them to biodiversity conservation (see Box 9). Although considerable anthropological work has been
done on belief systems and agricultural practices in sub-Saharan Africa, more work that explicitly
focuses on the role of biodiversity within traditional systems is needed.

Changes in values may also depend, to a certain extent, on increasing the knowledge and understanding
of the uses of biological resources and the ecological systems in which the resources are obtained. As
knowledge of an important new use of a resource is recognized, the value is often increased. For
example, the value of certain plants to the development of medicines or as genetic sources for new crop
varieties has increased their value in all levels of society. Similarly, the value of certain ecological
functions increases as the level of understanding increases, such as the value of intact forests to
watershed management for local agriculture and climate stabilization for entire regions. This linkage
between changes in values and education or increased awareness is further developed in Chapter 8.

Values and Sustainable Development

For development to become sustainable in Africa, the present rate of biodiversity loss must be brought
under control. Adapting certain aspects of traditional African production systems to present-day
conditions may offer a practical means of accomplishing this. In this sense, it is important to
emphasize traditional African value systems and the specialized roles of producers and providers of
knowledge about the surviving systems of biodiversity. Indeed, these traditional systems and roles may
be as important as specific conservation techniques in helping to reverse present trends of deslrUction of
biodiversity. Yet these value systems must also be able to function in rapidly changing and
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industrializing societies. Modifying or combining aspects of traditional and modern value systems is no
easy, however, nor is it clear who bears the responsibility for doing so. Moreover, it is evident that
better tools are needed for empirically analyzing values and their relationship to the conservation of
biodiversity.

It is important to remember that African values are not static. Modern or contemporary, as well as
traditional, values exist in Africa today, and it should not be assumed that all change will be in one
direction, from "traditional" to "modern." Value systems compatible with sustainable development
cannot be prescribed. They must emerge through local participation and with respect for traditional
beliefs and practices that have effectively conserved biodiversity for centuries. In this respect, Africa's
great ethnic diversity constitutes one of its greatest assets. Each distinct culture represents a unique
human "solution" to the challenges of living in a particular ecological zone, yet this knowledge-and
the values that underlie it-has barely begun to be recognized in the process of development. These
factors will be discussed in Chapter 4.
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Box 9. Biodiversity Values In Ghana

The importance of forests and wildlife to West Africans is well documented. Forest products and wild
animals provide valuable sources of income, food, building materials and many household tools. In Ghana,
the timber industry is the third most important foreign exchange earner after cocoa and gold, accounting for
4.5 percent of the total GDP (GEPC 1991; lIED 1992). Forest products and wildlife contribute even more
significantly to the livelihood of the rural Ghanaian. A study of perceptions and values of forests and wildlife
in four village communities in the vicinity of forest/wildlife reserves in western Ghana showed that wildlife is
highly valued as a food resource and income earner, and forests are highly valued for maintenance of
ecological stability, a source of timber, land for cultivation, and food (Tables 5 and 6). Several species of
wild animals are considered symbols of the people's cultural identity, and a large number of animal and plant
species are used in medicines for a variety of diseases.

Table 5. Value of Wild Animals to Communities Living in the Vidnity
of ForestlWildlife Reserves in Western Ghana

Value Score %Total

Source of Food 257 53
Direct income generation 92 19
Cultural 48 10
Recreational/aesthetic 38 8
Maintenance of environmental/

ecological stability 17 4
Medicinal 17 4
Educational/scientific 12 2

Total 481 100

Over 90 percent of the 334 respondents considered the establishment of protected areas by central government
as a useful step and contended that there would be no primary forests left in the region if the government had
not taken the initiative of establishing reserves. As many as 97 percent of the people favored wild animal
protection. They emphasized the need for protecting species that were not very prolific, but protested against
the protection of species known to be crop pests, as well as species perceived to be dangerous to human life.

It is clear that wildlife resources are immensely important to the rural Ghanaian. It is also clear that the
people appreciate the need for protection and the role of protected areas. The people are familiar with the
concept of forest preservation and sustainable utilization of resources. Despite all this. communities living
around reserves continue to show antagonism to the protective activities of government agencies.
Relationships between people in the communities studied in western Ghana and wildlife staff are particularly
strained. Pressure on protected areas arising from encroachment by the local people continue to increase and
conflicts frequently lead to fighting and assaults on the staff.

(...continued)
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Table 6. Value of Forests to Communities living In the Vicinity of ForestlWildlife
Reserves In Western Ghana

Value Score %Total

Maintenance of environmental/
ecological stability 173 27

Source of timber 171 27
Source of land for cultivation 118 18
Source of food 76 12
Source of household utilities 57 9
Medicinal 26 4
Direct income generation 17 3
Cultural 1

Total 639 100

The question that emerges is why people continue to destroy forests and overexploit forest resources that are
so vital to their own survival, and remain antagonistic to a system that seeks to conserve those resources. Six
main factors can be identified as militating against protected area management and underlying the continued
pressure on forest resources and the antagonism and conflicts between local people and conservation
authorities. These are:

• poverty, lack of basic necessities of life, and the struggle for survival;

• the alienation of local communities in the management of protected areas and the resources they
contain, which the people consider to be theirs by birthright;

• ignorance and lack of comprehension of the limited rate of renewability of natural resources, and of the
fact that populations of most wild animal species are so low that the current rate of exploitation is
simply unsustainable;

• low public awareness of general conservation issues and regulations;

• misunderstanding of the policies and functions of the government conservation agencies; and

• poor public relations on the part of conservation officers.

Clearly, basic issues such as these must be seriously addressed, not just in Ghana but in all of Africa, in
evolving a protected area system that is acceptable to the people, and will endure to ensure survival of
biological resources in Africa for the world at large.

-Ntiamoa-Baidu, in prep.
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CHAPTER FOUR

INDIGENOUS KNOWLEDGE AND BIODIVERSITY

The Issue

Environmental degradation and the loss of biodiversity in Africa results from a variety of factors,
including, and perhaps most importantly, the lack of recognition, understanding, and use of Africa's
indigenous knowledge, technology, and practices. The knowledge and skills developed by Africans
over many millennia to adapt to and manipulate their land, flora, and fauna constitute an invaluable
resource. Indigenous knowledge and skills are key resources that should be used in conjunction with
their Northern counterparts in the effort to craft sustainable biodiversity conservation programs.

Many aspects of biodiversity and its conservation may be found embedded in Africa's indigenous
taxonomies, food production practices, and religions. Attention to species diversity is reflected in
highly detailed classifications of plant and animal species. Concern for maintaining and developing
cultivar and herdstock diversity is well documented for numerous populations. Finally, concepts
affirming an ecological balance or interdependency between human, plant, and animal life can be
identified in many indigenous religions.

Respecting Indigenous Knowledge

Recognition of indigenous knowledge is the first step in the evaluation and selective use of such
knowledge in biodiversity conversation programs. Indigenous knowledge has been available to
outsiders for some time, but until recently much of this information was largely ignored for a variety of
reasons:

• It was assumed during the colonial era that Africans had little knowledge to impart and that
African land-use practices were primitive and destructive relative to European and Asian
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techniques. Widespread practices such as slash and burn agriculture, for example, were cited as
destructive of forests and of soil fertility, and as responsible for environmental degradation.

• Over time an image evolved of African societies as timeless, unreflective, tradition-bound, and as
passive adaptors to their environment rather than as analysts and manipulators of it. Top-down
development projects which ignored the existence of local expertise were a logical consequence.

• Post-colonial educated Africans were supportive of Northern models of development. Only
recently has there been substantial interest among African elites in indigenous knowledge and
skills.

Indigenous Knowledge of Flora

Cultivated Species

Diversity of cultivars is highly prized by African cultivators. In the Zaire River basin, cultivators have
been recorded as planting as many as 60 different cultivars in their fields, and fields containing over 30
cultivars were common (Miracle 1967). In West Africa, individual rice farmers may plant 8-10
different varieties per farm, carefully matching types of rice to specific soil moisture conditions (see
Box 10). At any given time, 25-50 varieties of rice might be in use in a single village (Richards 1985).
In East Africa, Bukusu diets include over a hundred different fruits and vegetables drawn from at least
70 genera (Juma 1989).

African cultivators stress food diversity and security over high productivity in their resource
management. Their techniques include carefully managed crop species and cultivar diversity, staggered
planting and harvesting dates, mixed cropping, relay cropping, cultivar mixtures within plots, and the
planting of scattered crops in a variety of microenvironments. They also have numerous insect-control
techniques. Cultivators use techniques such as intercropping to stabilize yield fluctuations, facilitate
pest, weed, and disease control, provide soil cover far longer than single culture crops, and optimize
available soil moisture for crop production.

The Dogon in Mali create elaborate compost piles and carefully tend and modify the structure and
quality of their soils. They also plant and tend groves of a variety of the soil-enriching Acacia whose
leaves they use for fodder and whose shade shelters their crops. These techniques .have enabled them
to remain in certain areas of Mali for centuries.

Many techniques once labelled "primitive" have been vindicated by modern soil science, particularly
those associated with shifting cultivation. Incomplete clearing of fields, leaving stumps and some large
trees, keeps root systems intact to help bind the soil when the rains come, thus reducing the potential
for erosion. Another example of appropriate traditional practices, the ancient technique of shallow
plowing, has more recently become known as "minimum tillage" (Lal 1979). It is a superior technique
particularly in low-quality rain-intensive soils. After 30 years of testing alternatives, Belgian
agronomists eventually embraced "slash and burn" as the optimum clearing and cultivation method.
Burning proved, in forest zones, to be more effective in soil enrichment than burial of green compost.
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Box 10. Cultivating Blodivenlty In West Africa

African cultivators have developed techniques which tend "to ride with rather than override natural diversity"
(Richards 1979). In Sierra Leone's hilly escarpment zone, Mende cultivators have ionovatively combined upland
dry rice cultivation with lowland wet rice cultivation. They carefully distinguish rocky (kotz) soils from stony
(ngoye) soils on upland slopes, silty (twnu), sandy (nganya) or mixed soils (kotindurnu) on lower slopes, and
swampy (potopoto) or valley-bottom hydromorphic soils. The latter are further subdivided into seasonally-flooded
grasslands (bati), "shallow· wet-season swamp (kpete), or "deep· pennanently waterlogged swamps (yenge gbete).

Rice varieties are closely matched to soil types. The gravelly soils of the upper slopes are planted with
medium-duration rices, silty lower slope soils are planted with quick-ripening rices, and valley bottoms with long
duration swamp varieties. In this manner, cultivar diversity is carefully mapped onto the landscape's natural
diversity.

Mende actively experiment with their stock of cultivars and work to create new ones. In 1983. a researcher found
a farmer undertaking trials with selected material from an earlier harvest of quick rice called jewule. He was
selecting for long awns and long outer glumes, traits textbooks generally target for elimination. Local farmers saw
the properties as desirable, however, as they were perceived to offer protection against birds, a major quick-rice
pest.

Such traditions ofexperimentation are not restricted to the Mende and are not new. The propagation of new varieties
of rice from field selections among farmers of the Scarcies region in Sierra Leone was reported by a colonial
agricultural officer in 1938 (Glanville 1938). He also noted the voluntary adoption of the technique of seedling
transplantation from neighboring groups, and the independent invention of a forked instrument for planting
transplanted seedlings. So environmentally fine-tuned was indigenous swamp rice cultivation that. an Indian
agriculturalist brought by the colonial office in 1922 to instruct local farmers in superior Asian techniques reported
that local farmers' yields were already higher than in Madras. He stated that he had little to advise that farmers did
not already know and practice (Richards 1985).

Other Flora

Wild plants are valued as !.ources of food, medications, and numerous other uses. Studies of IKung
hunter-gatherers in southern Africa have documented a rich and detailed knowledge of local flora.
Individuals queried by a plant taxonomist supplied names for 206 out of 211 plant varieties collected.
!Kung often made finer distinctions between plants than did the taxonomist. In one recent survey
among Kenya's Bukusu, 47% of households reported gathering fruits and vegetables from the wild.
Some 12% reported tending plants in the wild and 32%brought wild plants into the homestead for
purposes of domestication (Juma 1991a).

Cultivators' knowledge of the characteristics and habits of medicinal trees and herbs, is extensive.
Frequently, this knowledge is the domain of women. In West Africa, the non-recognition by most men
of women's knowledge of medicinal plants, has been documented (Marilyn Hoskins, cited in Norem, et
al. 1989). And in east Africa, an elaborate inventory of such plants has been compiled with indexing
both by Northern and African botanical terms.

59



Groups such as Kenya's Mbeere classify trees using the criteria of size, flowers, shade, general
appearance, and, most notably, usefulness. Trees are classified as sources of: the hard slow-burning
charcoal essential for the local blacksmithing industry, house-construction poles, sapwood for a honey
collector's barrel-hive, fodder for livestock, edible leaves and fruits, termite-resistant heartwood for
implement handles, and the virtually indestructible black heartwood used for ritual objects and
furniture. The Mbeere even germinate and plant seeds of the Mukau tree in order to profit from its
valuable wood. While agricultural deforestation is admittedly a growing problem, indigenous models of
resource use that promote biodiversity can be identified.

Indigenous Knowledge of Fauna

Domesticated Livestock

African herders, like African cultivators, maintain genetically diverse stock and vary the composition of
their herds to match local environmental characteristics. Such knowledge among pastoralists helps them
adapt to their environment in ways that advance long-term conservation. Seasonal and frequent daily
movements of herds between pasturages help prevent overuse of a single area's biomass. Herd
diversification (cattle, camels, sheep, goats, and donkeys) ensures the presence of both browsers and
grazers and reduces the probability that a single disease will wipe out an entire herd.

Herders search for scarce pasturage by monitoring environmental elements such as changes in
temperature, the appearance of fog or clouds, air movement, or sky colors and conditions. Numerous
groups of herders have specific terms for diverse kinds of pasturage. Southern Sudanese herders, for
example, classify cattle by criteria of color, skin patch patterns, horns, sex, and age.

In the Sahel, symbiotic relationships between herders and agriculturalists (meat, milk, and manure
exchanged for cereals and for grazing and stock-watering rights) effectively exploit the rainfall
dependent resource base. With "modern" resource-use strategies in the area (cash-crop monoculture
and nomad sedentarization) proving environmentally devastating, sedentary and destitute pastoralists are
successfully employing indigenous strategies and practices to reestablish herds. In Niger, mimicking
the local practice of stock sharing, the "animal of friendship" or Habbanaie, (a nongovernmental
organization) purchased livestock locally, then loaned it to destitute pastoralists. After three calvings,
each borrower would return the original animal or its equivalent value in kind or cash, while retaining
the three offspring (Scott and Gormley 1980).

African pastoralists have also developed sophisticated techniques to maintain stock health.
Ethnoveterinary soodies have documented elaborate classifications of cattle diseases and their remedies
among East African pastoralists (Mathias-Mundy 1980). In Nigeria, one survey identified some 92
herbs and plants used in ethnoveterinary medicine. Fulani, WoDaabe and Maasai all vaccinate against
bovine pleuropneumonia, and the Maasai vaccinate against rinderpest as well. These pastoralists'
indigenous technique of vaccinating through the nose proved superior to early Northern commercial
vaccines administered in the tails; as the latter vaccinations often resulted in necrosis and the loss of the
tail (Mathias-Mundy 1980).
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Livestock reproduction is manipulated by some groups. In the Sahel, Tuareg knowledge of the timing
of the sheep reproductive cycle and its relationship to that of the seasonal cycle gives them considerable
control over stock breeding. The Tuareg are able to selectively use penile sheaths on rams to ensure
that lambs are not born at the end of the dry season when the nutritional status of the ewes is very
poor.

Other Fauna

South Africa's IKung knowledge of animal species and their behavior is extensive, particularly prey
species. Hunters clearly distinguish, for example, between newborn caching and following behaviors
after births among ungulates. Accounts of carnivores' stalking, killing, eating, and meat burying or
hiding behaviors were, with only one exception, consistent with ethologists' field observations
elsewhere in Africa. In tracking game, IKung weigh environmental elements-time of year, time of
day, heat, wind direction, terrain, depth, shape and displacement of tracks, condition of feces,
condition and displacement of grass, twigs and shrubs along the spoor, amount, position, and color of
blood on the ground, grass, and bushes-as well as a store of knowledge concerning behavior and
habitat (Blurton-Jones and Konner 1976).

Among hunter/farmers of north central Zaire, the forest environment is highly differentiated. The
Apagibeti distinguish between three different kinds of forest-namely white, black, and vine
forest-depending on the prevalence of specific species of trees in each. And within this overarching
division, Apagibeti distinguish a multiplicity of other domains. There is forest with or without kongo (a
leaf crucial to shelter roofing), with or without water (meaning not only an absence of streams but also
lacking in any of the half-dozen species of water-bearing vines or trees on which hunters depend), with
or without woke (shallow forest lakes, stream-fed and emptied, whose banks serve as a habitat for
specific species sought by hunters), with or without wume (grassy clearings favored by buffalo and
other game), and so on.

Game resource use with clear biodiversity conservation implications can be identified in these various
forest zones. Some hunter/farmers in Zaire conserve forest resources by forbidding hunting during the
dry season to "let the animals rest" until the next rainy season. They also rotate the sections of forest
in which they trap game during the hunting season, again explicitly so as to "let the animals rest" or to
"let the animals give birth" (Almquist 1991).

Understanding of Indigenous Knowledge

Baseline research on indigenous knowledge, technologies, and practices is a priority for sustainable
biodiversity conservation programs. It is crucial that the contents of a community's environmental
knowledge be compiled. Methods are needed to effectively elicit, analyze, and elucidate what local
inhabitants know and the process by which they obtain knowledge.
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Box 11. Matching Population Distribution til) Resource Distribution

Social practices can be a key tool in adaptation to and management of the l)Dvironment. For lKung, the practice of
population concentration during the dry winter season and of population dispersion during the wet season, together
with a set of rules and practi,es allowing reciprocal or joint access to key resources, permitted them an effective
but nondestructive exploitation of the biodiversity present in their r.nvironment.

One study in the 1970s identified II IKung bands-each with its own territory centered on a water
source-dispersed over the land. Only two, however, had water sources that could withstand severe winter
droughts. A flexible form of social organization permitted individuals to move easily from camp to camp. Entire
bands had the right to relocate around others' water holes and did so when drought required it. Rules mandating
the sharing of food among all camp members ensured that all would partake of available food. Reciprocal access
permitted a much higher population density than could be supported if every band territory was required to have
a permanent water source; in this case, II bands could be supported rather than two. Yet frequent movement
averted overuse of any single areas' flora and fauna resources (Lee 1976).

Research Methodologies and Desigu

Research methodologies should respect the complexity of human environments. Only after the
conventions governing communication in a group under study have been given at least rudimentary
examination should information-gathering techniques be selected. Like farming and hunting, speaking
and question-asking are culturally-based activities that have their own rules. These rules can become
clear to researchers thfough ethnographic studies of speaking and linguistics. If such long-term studies
are not possible, it can be appropriate to consider methods that allow indigenous structuring of
information flow, such as open-ended questionnaires or the presentation of "what-if" scenarios.
Ideally, any such research method selec~d should in some way be analogous to local communicative
conventions.

Research designs should consider the ways in which knowledge is distributed within a social group.
Among the Mbeere, for example, older women know the most about small annual herbs; herd boys, the
range of wild edible fruit; and honey collectors, the local environments' flowering sequences. Gender,
age, and occupation can all affect the distribution of knowledge. It is particularly important for
researchers to remember that, historically, their counterparts have overlooked indigenous women's
knowledge of plant species and their uses (Norem, Yoder and Martin 1989).

Researchers should make full use of existing data bases on indigenous knowledge systems, such as
those maintained by the Center for Indigenous Knowledge for Agriculture and Rural Development
(CIKARD) at Iowa State University. Some nine such centers currently exist worldwide, with 18 others
in the process of being established (Warren 1992).
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Ownership of Knowledge

Knowledge may be owned either individually or corporately. Knowledge can also embody relations of
power. The importance of who owns and receives benefits from knowledge is illustrated by the
ongoing controversy in developing countries concerning Northern pharmaceutical corporations'
exploitation of indigenous knowledge of valuable medicinal plants. If, for example, a biodiversity
conservation program includes a flora survey component, it is important that questions of ownership of
the local knowledge used in that survey be addressed (see Chapter 6).

Applying Indigenous Knowledge to Conservation Programs

Indigenous knowledge and practices that conserve or advance biodiversity should be used as the basis
for developing and implementing indigenously rooted biodiversity conservation programs. Indigenous
knowledge can be used within a biodiversity program from its inception. This not only integrates local
knowledge into program planning but also increases the likelihood of the program being sustainable.
Forest conservation or regeneration programs could reference and exploit indigenous traditions of tree
care and cultivation instead of basing them exclusively on non-African models.

National or international project personnel could be key catalytic agents in disseminating and adapting
indigenous biodiversity-relevant knowledge from one group to another. Local knowledge can help
advance conservation efforts in a variety of ways. For example:

• When program planners understand the full range of fauna and flora that different indigenous
groups use, the planners can better assist the transfer ofknowledge among groups. In one
conservation initiative, it was found that one group's use of a medicinal plant to protect young
fruit trees from termite attack was unfamiliar to another group with the same problem. The
second group was, however, already aware of the plant and its mode of preparation and used it in
another context, that of fish poisoning. Recognition by planners of knowledge that the second
group already had about the plant helped facilitate its transfer and adoption to a new use
context-a tree protection program (Sharland 1989).

• Local knowledge can be tapped as a shortcut to compiling an inventory of biological resources.
This has been done successfully in the conduct of soil and crop surveys in southern Sudan.

• Local knowledge can serve as a basis for environmental monitoring and as an early warning
system of ecological changes. Knowledge of indigenous indicator species such as the
cassava-eating grasshopper Zonocerus in Nigeria is one useful example. Local knowledge of the
dates, severity, and geographical extension of specific Zonocerus outbreaks, not observed by a
Northern research team, together with data on the range of crops attacked and the local
significance of those crops, proved an invaluable addition to one research team's findings
(Richards 1985).

• Local observers can act as monitors offaunal and floral growth, distrib and change. They
can structure their observations in their own terms, rather than passivel) .g Northern terms.
This can allow Africans to capture distinctions that cannot be noted using Northern categories.
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• • Finally I indigenous ideology can serve as a resource for conservation metaphors and practices.
The Northern contrast between knowledge and belief obscures the significance of non-Northern
accounts and practices that predicate the activity of spiritual agents. The North honors
indigenous knowledge but dismisses indigenous beliefs as "primitive" or "superstitious." Many
African conservation practices are unintelligible without reference to ideas that are labeled
beliefs. Yet those i.deas have significant potential for use in biodiversity conservation programs.
As Richards has argued for agronomists, "an idea borrowed from the people, developed by the
agronomist and returned to the people, is much more likely to be adopted than something alien to
the culture" (Richards 1985). While the one-way agency in Rich,lfds' formulation is problematic,
the underlying idea is useful.

i

Applying Indigenous Ideas

Protected Areas

The ~emarcation of large areas ,,3 restricted hunting zones for indigenous elites, as among the Lozi, can
be fuund in African societies and has sometimes served as the basis for modern parks. Lesser known
are the many scattered, smaller areas protected from hunting and agricultural use by the force of local
belief. Protected areas believed to be the residence of spiritual agents can still be found throughout
much of the continent. While their small size generally precludes their serving as substantial reservoirs
of biodiversity, they do sometimes serve to preserve individual species of plants and animals and are
useful, visible reminders to local populations of the rich value of local flora and fauna (see Box 12).

The Boabeng/Fiema Wildlife Sanctuary in Ghana protects a local species of monkey. This sanctuary
was established through the initiative of the local Boabeng and Fiema cOmr.:lunities who view this
monkey as a representative of local forest and land spirits. As an example of biodiversity conservation
programs initiated "from the bottom up," this model deserves close attention.

Marine Conservation in West Africa

[n West African coastal areas, certain lagoons traditionally were considered sacred places by the local
inhabitants. Specific species of fish and mollusks were protected, with their harvest regulated by a
system of closed seasons, sacred days, and taboos. The old rules and regulations are no longer
respe.;.·t.ed, however, and most lagoon fisheries are heavily overexploited. Neverthele:;s, tabooed species
continue to be protected (Ntiamoa-Baidu 1991b). Similar taboos are widespread in Mrica. and their
potential utility in biodiversity conservation programs should be assessed by biodiversity conservation
planners.

Territorial Cults

Among the Shoua and some other peoples of central and southern Africa, the ancestors of the
indigenoti:i inhabilants of the land are believed to speak to the living through spirit mediums. The
medium is identified wiL~ a specific hill or rock or grove-and its territorial environs are protected
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from disturbance. Historically, the mediums have been consulted regarding rain and land-use practices.
On some occasions, mediums have actively counseled resistance to specific colonial land-use policies
and tillage techniques (Ranger 1985).

Zimbabwe's Joseph Matowanyika argues that these territorial cults articulate an implicit Shona
environmental ideology:

All people in a specific area have to participate in the work of the territorial cult. By
virtue of residence, one shares with other inhabitants the same environment and the same
responsibilities toward it. Immigrants into the area are expected to make an act of formal
recognition of, and submission to, the local territorial cult and to observe communal duties.
These are fundamental facets of the Shona ethic, an ethic which needs further investigation
for what it can offer to local sustainability (Matowanyika 1991).

Regulated Resource Exploitation

Educational programs on biodiversity conservation have a vast array of indigenous ideas on which to
draw. Proscriptions on digging up plants and killing wild game among many Maasai groups are based
on the idea that they are gifts of a creator-god that must be respected. The idea that the welfare of an
individual lineage depends on its members maintaining a relation of respect towards a particular species
of animal (refraining from killing and eating; turning away or avoiding a site where such an animal has
died or been killed) i:s another widespread phenomenon. Even in areas where the actual practice has
broken down, its affirmation of the ecological truth that human welfare depends on plant and animal
welfare is worth noting and highlighting.

The domain of what Northern academia labels "magic" offers similar sources of ideas for the
elaboration of biodiversity conservation educational programs. Among Zaire's Pagibeti hunter/farmers,
for example, certain techniques believed to be successful in dramatically increasing forest kills,
particularly one called pomoii, are feared because of their lethal effects on the user's community. The
use of this technique is thought to guarantee an increase in game kills for the individual hunter
employing it, but at the cost of provoking a corresponding increase in deaths among the human hunter's
kin. Pomoli can serve in biodiversity conservation programs as a valuable metaphor for the long-range
destructiveness that resource-~xploitation techniques may have to human life, even though they may be
dramatically successful in the short run.

Supporting Indigenous Conservation Initiatives

African government agencies that pioneer attempts to provide legal support for locally managed
sanctuary or natural areas based on indigenous ideology (for example, Ghana's Environmental
Protection Council) should be assisted in their efforts. Non-African conservationists' support for such
efforts should include respect for priorities that may not seem consistent with international conservation
priorities. Specifically, African perspectives on the need to utilize as well as conserve existing
resources need to be addressed before nl~W biodiversity conservation initiatives are launched.
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Box 12. Indigenous Protected Area Systems In Ghana

,..

In the past, small patches of forest were set aside, nonnally close to settlements, as sacred lands which could not
be touched, and were strictly protected by customary laws. Such areas still exist in rural Ghana and are referred
to by various vernacular names like Abosompow/Asoneyeso (shrine); Mpanyinpow (ancestral forest); Nsamanpow
(burial grounds); and collectively as sacred or fetish groves. A numb~r of sacred groves have been destroyed as
a result of urban and other infrastructural development but many still survive.

The basis for declaring a patch of forest as sacred varies and several categories ofgroves exist (Dickson 1969; EPC
1976; Dwomoh 1990; Ntiamoa-Baidu et at. 1992). Many are very small (less than one hectare), often comprising
an object (for example, a tree, stone, rock, etc.) considered to be a god or the abode of a god, and its immediate
surroundings, which together constituted a shrine (for example, Malshegu sacred grove near Tamale in northern
Ghana (Dorm-Adzobu 1991b; Ntiamoa-Baidu et at. 1992». Such small areas may not be important in tenns of
habitat and wildlife conservation, but the single tree in the shrine, which may be several hundred years old, could
possibly be a valuable source of genetic material for plant breeding purposes.

More commonly, the patch of forest in which the royals of a particular village were buried would be protected
because of respect for the dead and the belief that the ancestral spirits lived in that forest. Entry into such forests
was strictly prohibited, and was allowed to a limited class of people within the community (for example, members
of the royal family, village elders and clan heads) only for the burial of a member of the royal family. The Chief
of the village or the Abusuapanyin (elder) of the ruling clan authorize entry after pouring libation and offering
sacrifices. The restrictions on access also helped to ensure that unscrupulous persons did not get the chance to
tamper with the ornaments which were traditionally used to bury the dead. In many cases, such relict forests are
the only natural forest remaining in. the area.

Many rivers and streams which provide the main source of drinking water for a village community were regarded
as sacred, and the surrounding forest lands were protected on the basis that the spirit of the river resided in the
forest. Taboos associated with such sites included prohibition of cultivation, cutting of trees and any form of
development of the forest lands along the river bank, restri;!~on of access to the river on certain days and to persons
in certain conditions (for example, women in their menstrual period). Most of these taboos sought to prevent
defilement of the resource, such as the prohibition of bathing in the river and eating of fish from such rivers. Such
taboos ensured that the village's main source of drinking water was not polluted. Thus, although the protection of
the forests around the rivers was based on religious and cultural beliefs, it also was a clear case of river corridor
management and is no different from the protective forest reserves established under central government
administration to preserve the headwaters of major rivers.

Often, patches of forests were protected because they supported wild animal species considered to be sacred, totem
or tabooed. Totem/tabooed species have special spiritual or cultural values and associations and are accorded
special protection. The significance of such species and the respect or fear/abhorrence for them were always based
on beliefs of common ancestry and superstitions associated with some kind ofprotective or evil deeds involving the
species in the past. For example the Leopard Panthera pardus is the symbol of the Bretuo clan of the Akan people
and members of that clan identify their spiritual ancestry with the Leopard; that of the Asona clan is a Pied Crow
Corvus alba; the Buffalo syncerus c. nanus is a symbol of the Ekoona clan; the African grey parrot Psittacus
erithacus is the symbol of the Agona clan; and the Raffia palm Raffia hookeri symbolizes the Oyoko clan.

...continued
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Traditionally, such species were strictly protected, and in some cases eating, killing or even touching of the species
were forbidden. Often totem/tabooed animals and the forest in which they occurred were strictly protected. The
Boabeng-Piema Monkey Sanctuary is an example of a sacred grove protected because the forest supports black and
white Colubus Colobus polykomos and Mona CercopithecUf mona monkeys, which are considered sacred and are
accorded strict protection and respect by the people of Boabeng and Fienta villages (Ntiamoa-Baidu 1987; Fargey
1991; Ntiamoa-Baidu et al. 1992). A number of sacred forests also originate from some historical event linked with
the culture of a community. These tend to be sizable tracts of forests and often become associated with fetishes and
religious beliefs. Examples of such groves at~ the Pinkwae sacred grove (near Katamonso), tlle Nkodurom sacred
grove (Paakoso) and the AsantematlSo sacred grove. The Pinkwae grove is a 1.2 km2 forest which signifies a
battleground of a war between the people of Katamanso and the Ashantis in 1826, and is believed to be the abode
of the spirits of the ancestors who died in the war and the Afiye god whose spiritual powers enabled the Katamanso
people to defeat the Ashantis (Lieberman, 1979; Donn-Adzobu, 1991b; Ntiamoa-Baidu et al; 1992). The Nkodurom
forest is believed to contain the cave from which the seven clans of the Ashanti tribe (Aduana, Asona, Bretuo,
Asakyiri, Ekoona, Oyoko and Asene) originated (Ntiamoa-Baidu et aI, 1992).

Obviously, the establishment and protection of sacred forests was primarily based on cultural and religious beliefs,
but many of these have either intentionally or inadvertently protected natural ecosystems and promoted conservation
of biological resources. The total number of sacred groves in Ghana is unknown. A questionnaire survey by the
Ghana Forestry Commission returned a figure of 1,904 of which 79.1 %were in the southern parts of the country.
Information was not available from a number of districts. While many groves are too small to be of significance
in terms of biological importance, a number have apparent potential for biodiversity conservation which must be
explored and developed. .

- Ntiamoa-Baidu, in prep.
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CHAPTER FIVE

BIODIVERSITY CONSERVATION SYSTEMS

The Issue

Various methods are currently being used to slow the loss of biodiversity in Africa, each with its own
advantages and disadvantages. Biodiversity conservation planners need to understand these existing
methods, as well as several new approaches for extending biodiversity conservation from protected
areas alone to land and water inside mill outside protected areas. These new approaches are based on:

• incorporating biodiversity management in all land-use planning and practices;

• developing innovative combinations of traditional and modern production and conservation
systems, based on the needs and desires of the local communities and the requirements of
governments; and

• strengthening the role of local communities and the private sector in biodiversity conservation.

Established Methods for Slowing the Loss of Biodiversity

Protected Area Systems

Traditionally, in many parts of Africa, Africans have protected biodiversity by means of cultural a'ld
religious rules. As discussed in Chapter 4, trees have been protected in sacred groves, taboos have
limited the harvest of certain species of plants and animals, farmlands have been allowed to remain
fallow periodically, and local plant varieties have been nurtured.
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Beginning in colonial times, forest and game reserves were established to conserve flora and fauna. In
1915, for example, the colonial administration of Kenya introduced national park legislation aimed at
protecting game from deterioration. By 1919, three territories in Kenya had been designated as
national parks-Nairobi, Tsavo, and Mt. Kenya (Khalil, in prep.).

Protected areas today serve the vital function of preserving concentrations of biodiversity and provide
many additional benefits. They serve as reservoirs of wild plants and animals. Forests and woodlands
in national parks and other protected areas reduce soil erosion by shielding the soil and influence
climate by affecting temperatures and water cycling. Over time, sites that are free of human
exploitation provide researchers and planners with referents for identifying trends in disturbed
ecosystems. Finally, strict nature reserves and national parks-as well as some kinds of forest
reserves, buffer zones, and controlled areas-are also important for education and tourism.

In many protected areas, however, biodiversity is under serious pressure. The establishment of national
parks and protected areas often results in the displacement of communities from their traditional lands
and hence may lead to local economic hardships and resentment. Few communities are involved in the
establishment or management of neighboring protected areas. Consequently, local communities tend to
have little incentive to protect the resources in protected areas, especially in times of worsening
economic or climatic conditions. Furthermore, new protected areas cannot be expected to conserve the
wealth of biodiversity outside existing protected areas.

Sustainable Exploitation of Wildlife

Increasingly, efforts are being made to manage and accurately assess the size of animal populations so
that sustainable harvest limits (mostly outside of protected areas) can be defined. In controlled-hunting
zones adjacent to Arli and "W" National Parks of eastern Burkina Faso and in game management areas
in Zambia and Zimbabwe, the government sets harvest quotas and leases parcels of land to private
safari operators (Pascal Roamba, pers. comm.). In southern Africa-where farmers have realized that
meat, live-animal capture, and trophy values of wild animals can more than offset the losses due to
wildlife depredations on farms-eommercial game ranching has evolved. In southern Burkina Faso, a
government-owned game ranch established in and around the site of the former Nazinga Forest Reserve
has demonstrated that the management of wild animals for sustainable harvest can earn a profit while
conserving biodiversity (see Box 13). Unfortunately, however, many efforts at sustainable utilization of
wildlife have been instituted as i'eplacements to traditional production systems and therefore have
resulted in tension between local communities and government or between local communities and
private land owners.

Reforms in Modem Production Systems

Traditional African production systems-such as hunting and gathering, pastoralism, subsistence
agriculture, and subsistence fishing-generally require and foster the maintenance of biodiversity.
However, modern production systems-such as monoculture farming with hybrid seeds, fertilizers, and
pesticides-are replacing traditional ones as the demands for higher levels of production for growing
populations and for export have increased.
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It is now widely argued that the introduction of specialized and mechanized agricultural systems, clear
cut timber harvests in natural forests, large-scale cattle ranching, and mechanized fisheries are not
sustainable avenues toward economic development in sub-Saharan Africa. Even in the industrialized
countries outside of Africa, increasing attention is being given to modifying food production
systems-for example, to control soil erosion and reduce fertilizer and pesticide inputs. In addition,
new timber-harvest methods, such as low-intensity selective harvesting of trees in natural forests, may
prove to be more compatible with biodiversity conservation. Such reforms, however, are only slowly
being tested.

Ex Situ Conservation Techniques

Currently, two basic approaches are used in Africa to help conserve biological resources-in situ (on
site) and u situ (off site). In optimal conditions, both should be considered together. There are, for
example, important related roles for botanical gardens (u situ) and the conservation of natural habitats
(in situ). In general, however, u situ techniques are not a substitute for biodiversity conservation at
the ecosystem and landscape levels through maintenance of habitat.

In crisis situations, u situ techniques may be able to help save some species or landraces from
extinction. Gene banks and captive breeding are methods of last resort to rescue threatened germ
plasm. In the Horn of Africa, for example, many landraces of agricultural plants as well as species of
wild animals and wild plants are thought to be disappearing because of civil unrest and the consequent
famines and migrations of people. In cases of civil strife or natural disasters, u situ methods can play
an important role, particularly for economically important species or varieties.

The Plant Genetic Resources Center (PGRC) in Ethiopia has demonstrated how gene banks can be
established for crop genetic material and other plant species. PGRC has developed an extensive
collection of crop landrace germ plasm of indigenous and introduced species, including coffee and
cereals, and more limited additions of herbs, spices, and medicinal plants. The center has been
designated as the coordinating institution for crop germ plasm conservation in Africa by the
International·Board for Plant Genetic Resources. With external funding, PGRC is also promoting the
use and selection of indigenous landraces of crops by smallholders.

Othe;' ex" J techniques, such as captive breeding by zoos and other institutions, are useful for
presen.:._"n of threatened larger animal species. Captive breeding and subsequent reintroductions,
however, are expensive. Moreover, the long-term success of biodiversity conservation by this method
is unproven, and there are few cases of successful animal reintroductions. Finally, many African
nations etill lack the technical expertise and financial resources for most u situ interventions.
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Box 13. Nazinga Game Ranch

..

The Nazinga Game Ranch in Burkina Faso is a protected area in which wild animals are harvested. It covers an
area of 940 sq. kID in south central Burkina Faso, adjacent to the Ghana border. The government of Burkina Faso
established the game ranch in collaboration with the African Wildlife Husbandry Development Association
(AWHDA), a Canadian nonprofit organization, as an experiment in rural development to provide a dependable
supply of game meat to local resident3, while at the same time conserving biodiversity. Although many private game
ranches exist in southern Africa, and there are several in East Africa, Nazinga is at present the only game ranch
in West Africa.

In contrast to nature reserves, the expenses of administration, research, and law enforcement at Nazinga are covered
by the sale of animal products, sport hunting, and tourism. Nazinga functions as a govemment-operated game ranch•.
but the government has agreed to transfer its ownership of the ranch to local communities over a period of five to
ten years, giving nearby communities control over production systems and a greater share of the profits. The plan
also includes provisions for the communities to hire specialists to manage the game ranch, so that its operation will
be efficient, profitable, and in compliance with national laws and the requirements of biodiversity conservation.

The Nazinga example illustrates a number of ways in which game ranching can contribute to biodiversity
conservation:

1) Size of Ecosvstem. The Nazinga Game Ranch ties together the Sissili and the Nazinga Forest Reserves and,
with the aid of a proposed 10 kID corridor, may soon connect with the Kabor~ Tambi (Po) National Park and
Nazinon Forest Reserve (Frame and Herbison Frame 1990). Establishing the game ranch adjacent to a
protected area has added the area of the game ranch, plus the areas of the surrounding village hunting zones
and pastoral zones to the protected area, thus greatly increasing the effective size of the conserved ecosystem
(WAGREP 1992).

2) Restoration of~. Prescribed burning programs and the construction of small dams aid the restoration
of species and habitats. Natural vegetation diversity in Nazinga is maintained by applying controlled burning
in a patchwork and at different times throughout the dry season. Only about half the game ranch is burned in
anyone year. The construction of 11 small dams in the Nazinga Game Ranch has assured the permanent
availability of water. Now food, water, and cover are more abundant and available to the animals throughout
the entire year. As a result, the ecological carrying capacity for mammals. birds, fishes, reptiles, amphibia.
and probably invertebrates has increased substantially (Frame and Herbison Frame 1990).

3) Species Preservation. By restoring habitats, species are preserved. In Nazinga, the reduction in frequency of
destructive dry-season fires has saved some plant species from disappearing. More noticeably, the establish
ment of the ranch has saved southern Burkina Faso's elephant population from extinction. About 400 elephants
now live within the ranch. Some of these elephants always lived in the vicinity, but others apparently i?'","''',
immigrated to Nazinga from nearby Kabore Tambi National Park to avoid poachers and to use the improved
supply of forage and water in the game ranch. Elephants are now rare in the national park but are a popular
tourist attraction in the game ranch, where they are viewed but not hunted. As a consequence, tourism has
grown rapidly (Jachmann 1988, 1989, 1990; Jachmann, O'Donoghue, and Rood 1989).

...continued
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4) Animal Reintroductions. The restoration of habitats allows rare or locally extinct birds, mammals, and other
animal species to reestablish themselves through immigration. At the Nazinga Game Ranch, the recently
extirpated Buffon's kob was reintroduced by translocating 8 individuals from the vicinity of Arli National
Park in 1983. The reintroduction was successful, and the new population of kobs at Nazinga is
growing-and now may number about 100 (Frame 1989).

5) Sustainability of Uses. Game ranching contributes to economic improvements for the local residents, while
maintaining the resource base upon which their cultural, social, and spiritual well-being depend 0NAGREP
1992). One of the goals of the Nazinga Game Ranch is to provide meat. One important source of meat is
warthogs, the most abundant large mammaI on the ranch. Roan antelopes, hartebeests, busbbucks,
waterbucks, kobs, reedbucks, oribis, grey duikers, red-flanked duilcers, buffalos, and elephants also are
found on the ranch. Local hunters who have been trained by the project cull about 5 percent of each species
per year (within a strict quota system), so that meat can be sold locally and in the capital city of
Ouagadl'ugou. The quota for each species is set at a level which will not deplete herds. The hides and homs
also are sold. Elephants, however, are not hunled for meat, as poachers are still succeeding in taking the
number permitted under the quota each year and there is a national ban on killing elephants. Limited sport
hunting is allowed on the game ranch, providing jobs for local people as guides and helpers. Sport hunters
pay large fees for each animaI shot, and part of the proceeds is paid to local communities. Although the
management of the game ranch depends primarily on introduced modem technologies, some traditional
technologies are utilized, such as fishing by nets, hooks, and baskets; gathering plant products for medicine,
food, firewood, thatch, and building poles; and collecting honey.

Innovations for Effective Biodiversity Conservation

National parks and many other kinds of protected areas serve a vital function in conserving
biodiversity. With the vast majority of biodiversity existing on land and water outside protected areas,
however, it is necessary for biodiversity conservation to extend beyond national parks and other
protected areas. Current methods for slowing biodiversity loss will not be adequate to meet the many
threats that biodiversity in Africa now faces.

Changes are necessary in approaches to both production of biological resources and their conservation.
Innovative ways of conserving biodiversity through sustainable use and other alternatives must be
explored for all areas that lie outside of strict protected areas. In addition, there should be a general
shift from crisis management to strategic planning (see Soule 1991 for a discussion). Biodiversity
conservation in Africa should involve longer term, more comprehensive, proactive measures, rather
than fragmented and uncoordinated responses to the loss of species and habitats. In addition, there
should be a change in focus from conserving primarily conspicuous animals and plants to a recognition
of the need to conserve all kinds and sizes of living organisms, as well as the ecosystems within which
they have evolved.
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Valuable ecosystems are found in all African countries. These ecosystems are important not only in
local or national terms but also, in many cases, in global terms. Every African country should
formulate and adopt a national policy and strategy for conserving natural resources. Fortunately, some
countries already have a strategy. Biodiversity conservation must be included in National Conservation
Strategies and National Environmental Action Plans (see Chapter 6), with the biodiversity conservation
measures clearly and precisely stated in every project plan. Biodiversity conservation components must
also be incorporated in National Development Plans and in d~strict and local development plans.

Biodiversity Management in Land-Use Planning

Improved land-use planning at the national level should be undertaken as an important step in the
biodiversity conservation process. People need to use natural resources, so ways must be found to use
those resources in the least destructive manner.

Table 7 categorizes various kinds of land uses according to the magnitude of their impact on
biodiversity. The degree of destructiveness of some forms of land use is predictable. Most forms,
however, are highly variable in their impact, depending on the biome or ecosystem type and details of
uses and management. While some activities are inherently more destructive to biodiversity th'an
others, most production activities could be improved in terms of meeting human needs as well as
contributing to biodiversity conservation.

One model of a land-use plan might be to surround protected areas with concentric or adjacent zones of
increasing, exploitation and therefore lesser degrees of biodiversity protection. For example, a central
national park or core non-use area could be surrounded by conservation areas (or corridors or buffer
zones) and abutted by a traditional hunter/gatherer zone or a pastoral zone. In turn, these could be
surrounded by game ranches, forest reserves, ag:-oforests, and traditional agriculture. Still further out
from the core could be zones of specialized mechanized agriculture, urban areas, and manufacturing
industries. Some uses or production systems could overlap several zones, such as traditional
pastoralism overlying a traditional hunter/gatherer zone, a controlled hunting zone, and a game
ranching zone. Every African country has its own unique biodiversity resources, and the full range of
biomes in a country must be considered in a land-use plan. Within each biome, there may be several
major types of ecosystems.

In a given country, the process of incorporating biodiversity conservation in land-use planning should
begin with the selection of a landscape containing one or more ecosystems. Then, within the selected
landscape, zones can be planned according to their biodiversity value and sensitivity to biodiversity
loss. Land uses should be varied, including strict protection, various forms of sustainable use, and
carefully selected sites for intensive exploitation.
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Table 7. Relative Effects of Various Laud Uses on Biodiversity

Potential Destructiveness to Biodiversity at a Particular Site

Land Use Moderate

Open-pit mining
Deep-shaft mining
Petroleum extraction
Commercial forestry
Urban development
National infrastructure
Manufacturing industry
Dams
Water diversion
Commercial agriculture
Subsistence agriculture
Pastoralism
Commercial fisheries
Subsistence fishing
Cropping meat
Sport hunting
Tourism
Hunting and gathering
Research
Spiritual and aesthetic

Note: The destructiveness of any use or production activity varies according to site conditions, details of
uses, and management.
-- = Estimated range of effect on biodiversity under various combinations of conditions.

Such land-use zoning could result in a complex system of production activities arranged around a core
area of less-intensive exploitation. Within a proposed network of production systems employing mixed
technologies, zones should be clearly defined specifying where the priority is to preserve biodiversity
and where production is the priority. Basic biodiversity information, land-use planning, participation
by local communities, and skillful decision makers are needed for deciding the best combination of land
uses and conservation methods. Local traditions and conditions are important factors in the land-use
planning process, and local people must be involved at every step, from planning to implementation.

Policies must be set in place to decentralize the management of resources to the local communities. A
move in this direction already has begun: Namibia currently is using the landscape approach and
community-based management techniques for planning biodiversity conservation (Namibia 1992). The
same has been recommended in several projects planned for Ethiopia and Burkina Faso, where the
approach is referred to as "gestion des terroirs" - land management (Faure 1992). (For further
information on protected landscapes, policy making, and planning see Lucas 1992).
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Recommending one plan for all landscapes is inappropriate, of course, because the details will vary
according to pockets of endemism, existing traditional communities, centers of urbanization, and other
variables such as mineral deposits. Including all kinds of uses and production systems in a given
landscape is also not necessary. The best mix depends on the characteristics of each landscape. In
general, modern technology systems for intensive production should be zoned for already modified
lands, rather than on sites still containing high natural biodiversity. Finally, community participation
and careful ecological and economic planning can result in a network of production systems that will be
both sustainable and sensitive to biodiversity in the long term.

Innovative Combinations of Traditional and Modern Systems

To control the rate of biodiversity loss and to increase production, foreign conservation technologies
must be adapted to the African context to complement traditional technologies. Neither traditional
production methods nor modern production methods alone can do the job. These new combinations of
traditional and modern methods can be sensitive to biodiversity conservation while providing adequate
levels of sustainable production. Once again, however, this approach can succeed only with local
participation. Local people must have a voice in, and be part of, the process of developing and
implementing such innovative systems. They must also be the principal beneficiaries.

Examples of mixed systems, employing combinations of traditional and foreign technologies and values,
are described below. Biodiversity conservation can, to varying degrees, be added to the spectrum of
production activities. The systems discussed below are among the easiest for attaining effective
biodiversity conservation.

As starting points for sustainable development and for biodiversity conservation, the following
production systems and uses can be used to assemble various combinations of traditional and modern
technologies to form improved production systems. The best combination and spatial distribution of
production systems for satisfying all human needs for the longest time is also likely to be the one that
tends to conserve biodiversity in the long term.

Limited-Access Strict Nature Reserves

In most cases, a limited-access, strict nature reserve is appropriate at the core of the ecosystem being
conserved. The use of such an area might be limited to research (e.g. a species-rich site within a
national park) and to religious or aesthetic purposes (such as with sacred groves), thereby continuing
the core area's accessibility to both modern and traditional uses. Even these uses, however, should be
recognized as imposing a light level of exploitation; no use is without impact and cost. Tourism
probably should be prohibited, or at least very strictly limited and regulated in the core area. Zones of
more intensive use (for example, tourism, hunting and gathering, or even game ranching) could
surround the limited-access strict nature reserve.
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National Parks

The single most widely accepted form of use in national parks is tourism, the advantages and
disadvantages of which have been reviewed (e.g. Boo 1990a, b and IRG 1992). Tourist viewing of .
wild animals, tropical forests, mountain tops, and coral reefs generates substantial foreign exchange and
employs thousands of people. These areas also contribute to the maintenance of environmental
processes (for example, climate and the hydrological cycle), aesthetics, and national pride.

Additional forms of legal production from national parks, such as the harvest of animal and plant
products, occur in some countries. In Malawi, for example, community relations with National Park
staff dramatically improved when the community was allowed access to the park to sustainably harvest
such highly valued commodities as caterpillars, thatch and honey. In South Africa's Kruger National
Park, ungulates are harvested as part of the park authority's management of animal populations, and the
meat is sold. Kruger, however, is the exception rather than the rule. Cropping at other sites usually
takes place outside national parks in buffer zones and other areas that are designated for sustainable
exploitation.

In some parks and reserves, live capture of mammals and birds is done for the purposes of restocking
other protected areas or for sale to zoos and the pet trade. In the national parks of virtually every
African country, considerable illegal and unrecorded harvesting of mammals, fishes, and plants occurs
by local communities and by poachers from nearby countries. The main disadvantage of national
parks, as well as all the other protected categories described by mCN-The World Conservation Union
(in, for example, mCN 1987), is that the few permissible activities provide only minimal revenue to
nearby communities even when special efforts are made to increase those benefits.

Forest Reserves

The value of foreat reserves for biodiversity conservation varies. In some countries, such as Cameroon
and Tanzania, many of the reserves still support indigenous vegetation. By contrast, in Togo many of
the forest reserves are managed by the government for commercial exploitation, and the original
vegetation has been replaced with plantations of indigenous and exotic species such as teak, Tenninalia,
Anacardium, Kaya senegalensis, GmeUna arborea, at least three species of Eucalyptus, coffee, cocoa,
and corton (Tanghanwaye and Frame 1991).

In many African countries, forest reserves have been declassified because the land no longer contains
any forest. Wild animal.s are protected in only a few of Togo's forest reserves, and some forest
reserves contain villages and schools. Nevertheless, forest reserves often offer creative opportunities.
In Ghana, for example, wild animal conservation could be introduced into the forest reserves.

Traditional-Use Conservation Areas

These areas include lands used traditionally for hunting or gathering, for pastoralism and
agropastoralism, or for religious, sacred, and cultural purposes. These types of traditional production
systems and uses could, in some cases, be allowed to overlap adjacent prodnction zones. For example,
seasonal movements of people and domestic livestock could be permitted into an adjacent game ranch
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or controlled-hunting area. Such sites, where low-intensity harvest by local residents is permitted, are
sometimes called "extractive reserves. "

Areas designated for traditional-use management should have built-in flexibility with regard to
production methods, because traditional practices change in time. Sometimes relatively simple
interventions can bring desirable improvements, such as occurred when the minor technical input of
introducing mango trees to the Tana River area in Kenya produced the extra cash income that relieved a
need to clear more land for cultivation. Simply stopping dynamite fishing and boat anchoring on coral
reefs may make local exploitation more sustainable. Although some traditional-use conservation areas
are limited in size, they can be of fundamental importance to the well-being of some African
communities.

Hunting and gathering are important activities in biomes ranging from rainforests to the semiarid
woodlands to the coastal-marine zone. Wildland products include bushmeat and other animal foods
(birds, fish, and invertebrates), firewood, construction materials (poles, thatch, fibers), plant foods'
(vegetables, fruits, seeds), medicinal plants, honey, and animal products other than meat (Woodford
1990). In the dry lowlands of Ethiopia, gums and resins are gathered from Acacia, Commiphora, and
Boswellia trees; over three million tons were harvested commercially in 1988-89, with the value
exceeding US$7 million and hundreds of people employed. Honey and beeswax are produced in
Ethiopia at annual rates of 3,300 and 3,500 tons each, respectively, with a combined value of about
US$70 million per year (Ethiopia 1992). Burkina Faso's karite fruit (Vitellaria paradoxa) is harvested
and exported for its oil. In Kenya, marine mollusk shells are an important product for sale to tourists.

In several countries in Southern Africa, including Namibia, Zambia (ADMADE Program), and
Zimbabwe (CAMPFIRE Program), a type of conservation activity commonly referred to as
"Community Based Conservation" reinforces local communities' rights and capabiiities to realize
financial and other benefits from the sustainable management ~f natural resources on their land. These
benefits m~y be the result of profits from safari hunting, tourism or the sale of animal products from
culling or cropping. In each case a large percentage or all of the profits from these enterprises are
returned to the community, offering direct incentives to continue to manage the resources sustainably.
Pure pastoralism is disappearing in Africa, as pastoralists become sedentary and more dependent on
supplementary foods. Agropastoralism may be desirable in some areas to increase-production by
adding agricultural foods to the diets of pastoralists and their livestock. In Somalia, agropastoralists
grow grain for food, but they also use the same plants as fodder for their livestock. Agropastoralism is
now much debated in the Ngorongoro Conservation Area of Tanzania, as families of Maasai pastoralists
currently are illegally growing maize and vegetables inside the conservation area and are asking also to
be allowed to grow exotic fruit trees.

Religious, sacred, and cultural uses of traditional lands are important but are difficult to measure in
economic terms. In West Africa, sacred groves (see Chapter 4) represent a significant i!.lcentive for
community participation in biodiversity conservation and a link with local heritage. The protection of
sacred groves or other culturally protected areas should be encouraged, and these areas should be given
official status.
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Box 14. Three Traditional Fanning Systems in Miombo Woodland

In many developing countries, the sustainabiIity of traditional farming systems, as well as human welfare, depends
on the maintenance of basic biodiversity-based ecological processes such as soil productivity, carbon fixation,
nutrient cycling, watershed and water quality control. For example, in the miombo ecosystem of southern Africa,
traditional farming systems make use of natural fertilizers from plant biomass to improve crop production ei.ther
directly through biological and thermal decomposition or indirectly through cattle manure.

The miombo ecosystem of southern Africa is characterized by a continuous layer of herbaceous plants under a
semiclosed canopy of trees. The 2.7 million sq. Ian of miombo vegetation (Millington et al. 1986) extend over
seven southern African countties: Angola, Malawi, Mozambique, Tanzania, Zaire, Zambia, and Zimbabwe.
Generally, miombo woodland has a higher species diversity than, for example, acacia woodlands, which grow Dn
eutrophic soils. This high species richness in miombo probably increases the probability for different strategies of
nutrient retention. For example, differences in nutrient concentration in plant tissues in miombo woodland species
ensure the storage of adequate stocks of a variety of nutrients in the plant biomass at the community level. High
species diversity in miombo may therefore be important to the maintenance of nutrient cycling and ecological
homeostasis.

Chitemene is a shifting cultivation system practiced by the Bemba of northern Zambia. This system is unique in that
crops are grown in an ash garden made from the burning of a pile of branches cut from trees from an outlying area
ten times larger than the ash garden. Chitemene is an extensive user of woodland resources and ,therefore only
S'.JStainable under low population density. When population density exceeds chitemene's ClUTying capacity, forest
fallow periods are reduced, and the system breaks down and is replaced by more intensive cultivation Systelll;'.

The fundikila system, as practiced by the Mambwe tribe of northeastern Zambia, is more intensive. Fundikila
cultivation is a compost-based agricultural system adapted to the derived grassland after deforestation of miombo
woodland. The system depends on nutrients in the grass biomass and a legume cereal crop rotation to maintain soil
fertility and crop production. The use of a grass compost and the growing of nitrogen-fixing legumes on the mounds
illustrates how fundikila depends on nutrients in phytomass and microbes to sustain crop production over a longer
cultivation period than is :he case under chitemene cultivation with its dependence on a single initial input of ash
nutrients and heat.

The communal area farming system (CAFS) of Zimbabwe is a low-input agropastoral farming system in which
croplands and areas of miombo savanna used for livestock grazing coexist in close proximity. Many of the farmers
rely on cattle manure to maintain crop production (Swift et al. 1989). In fact, browse supplies the cattlestock with
a large proportion of its protein intake during the critical late dry season when there is little grass. Because they
recognize the importance of cattle browse, CAFS farmers acn.l31ly plant indigenous browse species. The CAFS
system illustrates how the sustainability of livestock and maize production and human welfare are dependent onplant
resources in the miombo woodland.

Traditional farming systems in the miombo ecosystem of southern Africa are dependent on I11Itural plant resources.
In all these systems, nutrients locked up in phytomass are transferred to arable land for crop production. These
examples underline the need to integrate cropland and grazing woo,Uand into land-use planning. The growing
human population in the miombo ecosystem requires that land-use planning integrates patterns of use of the natural
environment by local communities in the planning process.

-Chidumayo, in prep.
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i Controlled-Hunting Areas

Most African countries have designated certain zones for hunting in which licensed "safari" hunting
operators exploit the zones for profit. The operators usually are required to control poaching, develop
water points, construct roads and tourist facilities, and manage fire in the zones. Numerous controlled
hunting areas are found in eastern Burkina Faso, adjacent to Arli and "W" National Parks, and
throughout southern Africa. Generally, controlled-hunting areas do not permit local residents to have
legal access to the diverse biological resources, although a few jobs are created. More attention should
be devoted to increasing the access to these areas for local communities. If well managed, such areas
can serve as reservoirs to replenish animal populations in heavily exploited surrounding areas.

Game Ranches

Game ranching is especially well developed and widespread in southern Africa, where it has become a
lucrative supplement to modern cattle ranching and farming. A variation of game ranchi~g is being
developed in West Africa, in which local communities will become the Qwners and principal
beneficiaries. Game ranches are expected to earn their revenue mainly from sport hunting, tourism,
cropping for meat, and live capture of animals for restocking other protected areas (WAGREP 1992).
Local residents, however, often retain access to the traditional natural products of the site, such as
honey, small animals to eat, plants for food and medicine, firewood, and building materials.

The development of local fisheries can be another important benefit to communities. At Burkina Faso's
Nazinga Game Ranch, nearby residents responded enthusiastically to the fishing opportunities created
when small dams were constructed to provide permanent water holes. Six different fishing methods are
used at Nazinga, according to the gender of the fisher and the season (Ou~aogo 1988). Game
ranches can restore biodiversity to degraded areas. They can also help to satisfy the demand for
bushmeat, an important part of the diet in both rural communities and cities, particularly in West Africa
(Kalivesse 1991). Nonmeat products such as eggs, feathers, hides, skins, horns, heads, and safari
hunting trophies are other products making game ranches attractive in many areas.

Live-animal capture is another lucrative form of exploitation of wildlife, particularly in Zimbabwe and
Ethiopia. During the 1980s, Ethiopia annually exported about 9,000 primates, worth about
US$SSO,ooo. Ethiopia has some 190 civet farmers, who raise approximately 3,000 captive civets from
which they annually obtain roughly US$1 million worth of anal-gland musk for the perfume industry
(Woodford 1990). Such income-generating activities can be carried out sustainably on game ranches or
game farms, with positive implications for the conservation of biodiversity.

.Small-Scale Agriculture and Agroforestry

A mix of small-scale agriculture and forestry can enable local communities to be self-sufficient in food
and construction material5. Traditional small-scale agriculture is done in many different ways, most of
which are ecologically sound as long as the human population density does not rise above a certain
level (see Box 14). The profitability of small-scale farming can also be raised by improving market
roads so that a portion of the crops can be sold. Agroforestry is being developed in most sub-Saharan
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African countries, with the assistance of the U.S. Peace Corps, CARE, and many other
nongovernmental organizations. Greater use should be made of indigenous species in these schemes.

Commercial Biological Resource Production

Commercial production and exploitation systems, such as monoculture farming, logging, cattle
ranching, and mechanized fisheries, are demanded by governments and some local communities as a
means of providing jobs and cash income, but often result in decreased biodiversity. For example,
commercial timber harvests have destroyed natural rainforests in Cote d'Ivoire and other West and
central African countries, where biodiversity conservation was compromised to generate export earnings
(ITF 19,85). Selective harvesting of trees according to species and size and using appropriate methods
(see, for example, Hendrison 1990) would have better contributed to both economic development and
biodiversity conservation.

In recent years, commercial production techniques for some systems have improved, rendering them
less destructive to biodiversity. For example, selective harvesting of trees, changes in plowing
techniques, less destructive ranching of domestic livestock, less wasteful fishing methods, and the
development of fish, mollusk, and crustacean farming all can help biodiversity conservation and make
economic development more sustainable.

Intensifying production in sites that have relatively low importance for biodiversity conservation, or in
which the land is already degraded, may help to relieve the pressure on other sites that still retain high
levels of biodiversity. The problems are not all technical, however, and fundamental changes in
government policies also are needed (see Chapter 6; see also Winterbottom 1990).

Commercial Non-biological Resource Production

Commercial production and exploitation systems include mining, petroleum extraction, and
manufacturing industries-all of which tend to be destructive to biodiversity. The transfer of modern
technologies from developed countries could aid in making these systems safer for biodiversity. Within
the framework of a better-zoned landscape, these commercial systems could be made more compatible
with biodiversity conservation.

Urban Centers and Natioual Inf~cture

Human population centers and roads, railroads, airports, power-generating stations, dams, electric
transmission lines, harbors, military bases, and other modern establishments are found in every nation
on every continent, but their effects often can be catastrophic for biodiversity. National policies and
land-use planning that address the necessity of biodiversity conservation can contribute immensely by
restricting destructive forms of development in certain areas.
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The Role of the Private Sector and Local Participation

Financing for the production systems described above need not depend on donor organizations, once
demonstration projects have been established. Indeed, it is unrealistic to expect donor funds to accom
plish all that must be done. Strong private sector involvement is important to sustain programs, as well
as to initiate new ones. Where government policies permit private ownership of land and biological
resources, the private sector can invest in-and efficiently operate-biodiversity conservation projects.

Money for private investment is available, in even the poorest African countries. In several West
African nations, for example, wealthy local businessmen have already expressed interest in investment
once laws and policies have been changed to make private game ranching possible. Some development
activities will require financial assistance in the form of credit, as well as changes in land tenure laws.
Tax breaks and vouchers could provide incentives for corporations to locate in designated zones and to
use methods less harmful to biodiversity conservation. Most ventures are likely to require technical •
assistance to ensure that ecological sustainability and biodiversity conservation are fully addressed.

Indigenous scholars have much biodiversity information that should be used. Indigenous technology
should be encouraged and its use compensated. Using indigenous information, pilot programs should
be initiated to enhance the availability of economically valuable and useful species and to reduce
pressures on natural systems.

Human well-being should not be sacrificed in the decision-making process. People need alternatives if
they are deprived of the natural resources from which they formerly earned their livelihoOd. Some
people will readily accept these alternatives, while others may not. Informed, open participation in the
design of conservation strategies is therefore an essential component of this approach. Biodiversity
conservation and use can enable the development of local communities and their nations. If
development is in harmony with nature, it will tend to be more sustainable. (See Box 15)
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Box 15. An Example of Conservation, Management and Sustainable Use of Biological Diversity: The
Tana River Delta, Kenya

The Tana River Delta is the largest delta ecosystem in Kenya, covering an area of about 130,000 ha. The delta's
habitats include floodplain grasslands, bushlands and woodland associations, sand-dune forests, salt marshes,
mangroves, riverine forests, coastal waters, and inland freshwater bodies. The delta is bordered on three sides by
arid and semiarid areas, and together with the river acts as the lifeline on which almost all neighboring
socioeconomic activities depend.

Long-t~stablished traditional land-use activities of small-scale riverine agriculture, pastoralism, and subsistence
fishing have maintained the ecological balance of the delta habitats for thousands of years. In the past, land use has
been integrated with the balanced functions of the delta ecosystem. However, several development projects now
threaten the fragility of the delta ecosystem and the local communities that depend on it.

The Tam Delta Irrigation Project is one of these projects with significant implications for the delta's biodiversity.
This project has initiated a system of dikes for paddy rice production. The overall project is expected to cover
16,000 ha. The area to be irrigated includes within its boundaries nine villages with an estimated population of
3,000 fanners, pastoralists, and fishermen. The project proposes to relocate these traditional users.

The irrigation project may have significant impacts on the surrounding habitats by: altering the hydrological regime
of the Tana River; deteriorating the water quality due to eutrophication and biocide pollution; altering the
freshwater/saltwater balance; and altering the vegetation cover, thereby disrupting the traditional system of grazing,
small-s.cale riverine agriculture, and fishing, and interfering with the migratory movement of large mammals,
waterfowl, and marine fauna.

To promote sustainable development, environmental considerations must be integrated into the management and
development of the delta areas. The struggle to produce more food, reduce disease, and raise the standards of living
could be accomplished in the Tana Delta on a sustainable basis without disrupting the existing dynamic but fragile
ecological balance. Initiatives for the compatible management of land-use activities together with the conservation
of biological diversity are needed, with two main objectives:

• dc.'Veloping and implementing management plans for the Tana River Delta so that multiple utilization of
biodiversity on a sustainable basis is combined with the conservation of wetland functions; and

• dl:veloping the capacity of local people to extract substantial production, thereby contributing to the national
goals of income generation, employment creation, and the attainment of food security.

The following actions should be implemented:

I) identify the uses, functions, and users of the Tana River Delta's biodiversity and wetlands;

2) identify the government and nongovernmental agencies involved in the planning and management of the Tana
River Delta's biodiversity and wetlands;

3) develop a Tana Delta Management Plan that takes into account the needs of all users (resident and nonresident)
lind that involves the local people in decision making;

...continued
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4) develop specific activities within the delta to alleviate over-use of biodiversity and wetland resources and
to promote suslainable use of natural products;

5) provide technical assistance in agriculture, pastoralism, forestry, fisheries, and ecotourism necessary for
the introduction of economically sound and ecologically viable projects;

6) integrate technical assistance with traditional knowledge to enhance the sustained use of the delta's natural
resources;

7) investigate ad influence the upstream activities of the Tana River catchment for maintenance of essential
wetland functions;

8) implement and publicize the integrative management system of the delta and its successes as· a
demonstration of multiple wise use for the management of other ecosystems;

9) establish a Tana River Management Board, with representation from interested parties including the local
communities; and

10) establish a monitoring and evaluation program that would include local participation in its design and
implementation.

Properly managed, the Tana Delta has the potential to become a model for compatible management of human
activities together with the conservation of biological diversity. If left uncoordinated, however, conflicting interests
in the Tana River Delta are likely to cause irreversible degradation of the delta's biological diversity.

·Njuguna, in prep.
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CHAPTER SIX

THE POLICY ENVIRONMENT

The Issue

Biodiversity is affected by a wide array of policies in many sectors. The ways that policies affect
biodiversity are also varied, ranging from indirect creation of incentives for the unsustainable
exploitation of natural resources, to direct requirements that management of biological resources be
improved. Although many countries have strong laws related to conservation within protected areas,
these laws often are not enforced. As a result, the most significant impact of the policy environment on
biodiversity tends to result from perverse or unintended effects of policies in other sectors, which
dirt..'Ctly or indirectly have adverse consequences for the conservation of biodiversity.

These unintentional effects represent more or less hidden costs of policies intended, for example, to
boost agricultural production or stimulate economic development. These policies need to be identified
and their implications fully analyzed, so that appropriate adjustments or reforms can be instituted.

Finally, a set of poHcies specifically addressing biodiversity conservation is still needed in most
countries. Thus far, few countries have adopted comprehensive policies on biodiversity. Adopting
such laws could enable biodiversity issues to be brought to the attention of decision makers more
clearly and systematically than is possible at present. Within national governments, different sectors
and ministries should share their concerns for biodiversity. In addition, each country should establish
or designate a single national institution to take the lead role in planning, coordinating, and monitoring
the conservation of biodiversity.
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International Policies with Impacts on Biodiversity

Intellectual and Genetic Property Rights

The absence of fair and widely accepted international standards of protection for intellectual, genetic,
and cultural property raises equity issues and may also discourage some forms of biodiversity
conservation, research, and development. Developing countries have much to gain from effective
policies providing economic incentives for in situ conservation through developing local capClcity to
survey and screen resources for potential use. International seed banks, private companies, and
research institutes collect samples of germ plasm freely from developing countries. The products that
are marketed as a result of research and development using such material, however, are subsequently
held to be protected by the collecting nation's copyright, with little if any benefit returning to the
countries from which the samples originated (Juma 1989).

Such equity issues have been difficult to resolve. For example, traditional farmers who maintain
landraces and cultivars with commercial value on the international market should reap some economic
benefit from their use. But systems to capture a share of the value added and return it to traditional
farmers have not been adequately demonstrated up to now. Since much of the value added arises from
development by international research laboratories or private sector firms, and is subsequently realized
through sales on global markets, establishing fair compensation to all parties is not a simple task.

International seed research bodies have strongly opposed restrictions on access to germ plasm. For
example, in the late 1970s the government of Ethiopia was warned that it risked being cut off from
international seed research activities if it maintained an embargo on the export of indigenous coffee
germ plasm (Juma 1989). To some extent, this has become another "North-South" issue, with
industrialized countries tending to support free access to the genetic material found in nature, while
developing countries argue that control over local biological resources is an issue of national
sovereignty. Industrialized countries also hold that once patented or copyrighted, the distribution of
genetic material should be subject to legally enforceable contractual arrangements, while developing
countries tend to see this as a restriction of technology transfer and therefore an impediment to
development.

If developing countries maintain different levels of protection or control over indigenous germ plasm,
international firms will probably deal primarily with those from which the best terms are available
(except in cases where unique material is available exclusively from one source). In this context, the
best terms may not always be the cheapest financially: for many international firms, an unstable policy
environment may represent a more significant disincentive than a consistently applied system of fees or
royalties.

Shifting control from the international marketplace into the hands of national governments does not
necessarily address the issue of equity for the traditional farmers or indigenous peoples upon whom
much of the supply of germ plasm depends. A parallel exists in the case of revenues from logging or
tourism, which traditionally have been captured by national governments with little benefit accruing to
the local communities directly affected by the activity in question. Recent trends in conservation are
emphasizing the need to ensure a more fair distribution of economic rents, partly on equity grounds but
also to provide stronger economic incentives to local populations to help conserve the resource base that
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generates this revenue (McNeely 198~). A similar approach might be indicated in the case of
biodiversity royalties.

Bridging this gap to the satisfaction of all parties would bring obvious benefits, although it will not be
easy to achieve. A widely-cited case in Costa Rica offers a precedent: a U.S. pharmaceutical firm,
Merck, has established an arrangement with the Costa Rican research institute Instituto Nacional de
Biodiversidad (INBio), by which the latter receives compensation for samples of plant material sent to
the United States for testing. The agreement stipulates that royalties will also be paid against the
proceeds from eventual commercial sales, which will help provide long-term financing for INBio to
continue its research program in the Costa Rican forest.

Similar ventures might be explored in Africa, although the situations are unlikely to be as clear-cut and
simple to organize. One important difference is that most of the Costa Rican samples will be collected
from closed-canopy moist-forest sites; thus, equity for local farmers has not been a major issue in that
situation. In contrast, most of the cases of genetic property rights that have been raised in Africa
involve germ plasm from domesticated crops such as coffee, thereby raising the issue of local rights to
participate in decision making as well as rights to share in revenues from seed improvement.

An international convention on biodiversity was signed by 157 nations during the United Nations
Conference on Environment and Development (UNCED) in Rio de Janeiro in June 1992. This treaty
explicitly recognizes genetic and intellectual property rights, and its language stresses equity and
national sovereignty issues with regard to ownership of and compensation for biological resources.
From the point of view of many of the conference participants, the language of the treaty was softened
so as not to jeopardize its acceptance, but the refusal of the United States to sign even the modified
convention highlights the fact that biotechnology has become a significant North-South issue.

Economic Policies, Instruments, and Trends

The international trade system is an important indirect source of pressure on African biodiversity. A
mix of subsidies (the Lome Convention, industrialized country agricultural subsidies), trade agreements
(most favored nation status, the General agreement on Tariffs and Trade [GATT]; Preferential Trade
Agreement [PTA]; United Nations Conference on Trade and Development [UNCTAD], customs and
currency unions (Southern Africa Customs Union Agreement [SACUA], Communaute Financiere
Africaine [CFA], and tariff as well as non-tariff barriers exert significant influences on the structure of
imports and exports, both regionally and globally.

The terms of international trade have generally been very unfavorable to African countries, resulting in
depressed prices for primary commodities, stagnant exports of manufactured goods, persistent trade
deficits, and extremely high levels of external debt. Multilateral development banks and some bilateral
donors have pressed for policy changes, with mixed results. Some reforms have taken place, but
documentation of negative impacts on the poorest levels of society is increasing. In addition, some
analysts believe that the stabilization and structural adjustment programs initiated by the International
Monetary Fund and the World Bank have had clearly harmful environmental effects (see Box 16; Reed
1992). Biodiversity has been affected: in some countries, the response to economic crisis has been
expansion of production of export monocultures--especially coffee, tea, and cocoa-at the expense of
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more diversified traditional systems or through clearing of forested land. Some countries in West and
central Africa have expanded commercial logging for the same reasons.

Global Support for Conservation

The international community influences the establishment and management of protected areas and
provides financing for many conservation activities. This international support influences national
policies toward biodiversity, as well as funding levels, training, and the types of activities that will or
will not be implemented. For example, there has been an upsurge in interest in the development of
protected-area buffer zones in recent years, due to a growing belief among donors and nongovernmental
organizations (NGOs) that, for equity and other reasons, total human exclusion from the protected-area
system is neither feasible nor desirable. This approach is now being implemented through new land-use
policies and multiple-use projects in several countries, as host country governments are being persuaded
to modify their earlier conservation strategies. (As noted elsewhere in this report, however, some
countries have been reluctant to adopt this approach or have lacked the legal/administrative framework
to do so.)

International policies on biodiversity conservation can significantly influence, and sometimes even
prevail over national policies, for example through trade or other sanctions. The United States has
used GAIT, for example, as a tool to pressure developing countries to comply with international
agreements protecting intellectual property rights (Clark and Juma 1991). These agreements are often
viewed within developing countries as favoring the interests of corporations based in industrialized
countries, at the expense of technology transfer to developing countries.

On the other hand, in 1992 GAIT ruled against a U.S. regulation that limited the import of tuna caught
in nets that can kill dolphins. The Mexican fishing industry had charged that this regulation constituted
an unfair non-tariff barrier ~o access to U.S. markets, an argument that GATT accepted. Similar
situations could be faced by countries such as Sweden, where strong national environmental legislation
may need to be modified to accommodate less-stringent standards elsewhere in Europe. At the same
time, countries with weaker standards may be forced to strengthen these as a condition of their
membership in the European Community.
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Box 16. Structural Adjustment Programs: The Kenyan Example

Structural adjustment programs (SAPs) are major economic and financial packages forged by the world's leading
multilateral institutions, the International Monetary Fund (IMF) and the World Bank. At the heart of structural
adjustment is the ambition to stimulate developing nations' recovery and to set them on a path of self-sustaining
development. These concerns stemmed from the economic malaise that had long gripped these nations and had
become more acute in the last two decades as the international economy has worsened.

At the same time, many developing countries were financing public projects that triggered large domestic budget
deficits. The various countries' widespread failu....e to raise financial resources (due to weak economic performance)
meant that major reforms were necessary. Not only were they unable to meet their international debt obligations,
but their growing domestic budget deficits meant also that more external aid was essential to satisfy domestic
financial needs and stabilize their current accounts. The harsh realities of the international economy exposed the
fragility of developing countries' domestic policies and at the same time revealed their macroeconomic structural
weakness.

In addressing these difficulties, policy options suggested by IMF and the World Bank stressed the need for
developing countries to achieve shon-term stabilization by improving their export performance, and long-term
structural change by bringing domestic costs and prices into line with their international equivalents.

Since 1980, growing hardships have compelled developing countries to adopt those measures as conditions for IMF
and World Bank money to flow into their economies. In recent years, however, the application of these policies has
raised concerns about their environmental implications. The World Bank, for example, has devoted its 1992 World
Development Report to the theme of "Development and Environment. "The question that arises is whether structural
adjustment is a recipe for sustainable development or ecological decline.

III Kenya, the SAP's strategy has reinforced colonial and postindependence policies that have led to ::cologieal
degradation. Agricultural programs are being designed for market consumption without considering their impact
on wildlife. Response to market signals has led to more subdivision of land, more fencing, and hence greater
obstruction of wildlife migrations. The desire to increase agriculturai production has raised levels of pesticide use,
which has led to higher levels of pesticide pollution. In addition, the expansion of agriculture in the arid and semi
arid lands has considerably reduced the land available for wildlife.

Ultimately, the impact ofdevelopment policies on the natural resource base may depend on the capacity ofa country
such as Kenya for regulation, enforcement and instil'ltional innovation. The SAP's strategy, however, fails to
include n:gulatory controls. This is not surprising since SAPs rely heavily on market incentives to solve problems,
and those who believe in the market mechanism are suspicious of any form of regulation and control. Failure of
markets, however, to fully reflect external costs such as the depletion and degradation of the natural resource base
requires some degree of regulation to ensure that these external costs are adequately addressed. The SAP, even
though designed to enhance efficiency in resource use, relies too heavily on the free market to be ecologically
sound. It is this reality that reinforces adjustment programs' tendencies toward ecological decay.

Nevenheless, even though the SAP's strategy does not take into account resource degradation and ~osystem

destruction, it provides an opportunity for developing countries to chart a course of sustainable development if
ecological imperatives are integrated in the framework. In its present form, the SAP is not a viable strategy
environmentally, and its future will depend ultimately on how ecology and regulatory concerns are fused into the
framework.

-Khalil, in prep.
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National Policies with Biodiversity Impacts

Agriculture and Forestry Policies

Agriculture

Government policies in the natural resources sectors can play an important role in the loss of
biodiversity. Nations as a whole bear the long-term consequences of environmental degradation and
loss of biodiversity that result from investments and other activities undertaken in response to the tax,
tariff, and subsidy structures found in many African countries.

In countries where food self-sufficiency has been established as a national goal, one result has often
been preferential support for large-scale monocropping systems, often using imported seed. As a
consequence, the area devoted to traditional crops has tended to decrease. Similarly, policies stimulat
ing export crop production have led to both deforestation and monocultures, and to the abandonment of
indigenous plant varieties and species. Credit and extension support may be available only for
"modern" crops, indirectly undermining biodiversity through a gradual loss of traditional species,
varieties, and cropping systems more compatible with biodiversity conservation.

Agricultural extension systems typically promote the use of specially developed seed, often imported
hybrids, and discourage the use of traditional seed and "inferior" cultivars. In Sudan, for example,
extension services and donor agencies have promoted s(lrghum monocultures and discouraged traditional
methods, even though the latter have proved far more resistant to drought and pests and are more
sustainable in the long term (Bedigian 1991). Many "improved"seed varieties lack resistance to
drought, and 'in much of Africa t.'lis factor has proved to be a significant drawback to their introduction.
The Northern strategy of optimizing seed stock for yield, rather than for reliability of a harvest across a
range of climatic conditions or availability of inputs, is arguably inappropriate for most of sub-Saharan
Africa.

In Ghana, promotion of alternative cash crops such as yams has resulted in unanticipated deforestation.
Not only do farmers clear land for cultivation, but they also clear forest to obtain poles needed to
support the vines of growing yams (P. Veit, pers. comm.). In addition, agricultural extension services
in many countries tend to operate along highly centralized lines, using top-down approaches that fail to
engender the active participation of the farmers and frequently also fail to reach women farmers.
Extension workers should focus more attention on women farmers and encourage the use and
preservation of indigenous varieties and landraces.

Unnecessarily high levels of fertilizer and pesticide use have sometimes been stimulated through
inappropriate price subsidies (Repetto 1985, 1989). This can directly as well as indirectly reduce
biodiversity by killing other species along with pests and by causing contamination through runoff. A
World Bank study found that the dependence on pesticides in the Gezira Province of central Sudan led
to a massive and permanent reduction of beneficial invertebrates and that an aid program linked to
multinational chemical companies inhibited rational pest control in Gezira (World Bank 1991).
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Forestry

Forest policies in much of coastal West Africa stimulated a timber harvesting boom that resulted in
some of the world's highest deforestation rates during the 1970s and 1980s (Gillis 1988). Governments
in the region have tended to significantly undervalue their indigenous forest resources through low
stumpage and export tax levels. In addition, these governments have operated logging concession
systems that lead to larg(.·scale waste as well as damage to noncommercial species. Similar trends are
now developing in central Africa for many of the same reasons, and the biodiversity loss resulting from
widespread deforestation could be even more serious than in West Africa (WRI 1993). Throughout
Africa, many reforestation programs have emphasized planting of exotic species, such as Eucalyptus or
Leucaena, further eroding local biodiversity.

In some countries, policies have been introduced to restrict or ban cutting of trees, but in some case:l
these have had the effect of discouraging new planting. Farmers have little incentive to plant if they
are forbidden to benefit from the eventual harvest of a mature tree. Often, patterns of tree tenure and
rights to forest resources can h2ve significant ecological consequences (Fortmann and Bruce 1988). In
some parts of Kenya, agroforestry is inhibited by the gazetting of coffee and tea estates, which legally
enforces monocropping (C. Juma, pers. comm.). The purpose of this policy is to protect crops deemed
to be of national importance, but, by creating a disincentive to plant or intercrop other species, the
policy has brought unintended negative effects on biodiversity.

Land Tenore, Land-Use Planning, and Land Markets

Land tenure and other legal issues related to land ownership and land use are additional important areas
in which a national policy environment can contribute to destructive patterns of landscape change.
Until recently, secure tenure rights in many African countries were often contingent on "improving"
land-that is, clearing it of trees. Customary land tenure practices that were more appropriate to local
conditions have often been ignored by the state or have been replaced by laws and policies that
encourage deforestation (Talbott and Furst 1991).

Land-use planning can and should influence the ways in which resource users have access to and impact
on biodiversity. In many developing countries, however, land-use planning is typically practiced at
rudimentary levelS, at which the necessary skilled workers and data bases may not exist. A major
source of pressure on biodiversity results from deforestation caused by agricultural encroachment,
which often follows the opening of new roads or logging trails. Although such opportunistic
conversion of forestland to agricultural use is a significant factor in African deforestation, it is seldom
monitored or taken into account by land use plans (WRI 1993).

Government policy (and lack of appropriate policy) on demographic issues such as growth rates,
urbanization, and internal migration also affect land use and biodiversity. In some countries, refugee
movements and resettlement may be affecting biodiversity. In Zaire, for example, the migration of
landless poor from the densely populated Kivu region reportedly is resulting in negative impacts on the
Ituri forest, as well as in sparsely settled areas further west (WRI 1993).

In the Horn of Africa, refugees are often concentrated in semiarid areas at levels well beyond the local
capacity to provide fuelwood for cooking, resulting in environmental degradation from overharvesting
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of biomass fuel. In eastern Sudan, government policy has prohibited Ethiopian refugees from
collecting fuelVl.'ood; as a result, donor agencies have sought alternative sources of cooking fuel, such as
briquetting of agricultural or other residues. In southern Somalia, Ethiopian refugees may have been
responsible for environmental damage on fragile arid and semiarid lands. The rdationship between
civil unrest and environmental degradation in the Horn of Africa has recently been documented in a
study published by mCN-The World Conservation Union (Hutchison 1991).

On the other hand, in Nigeria and Kenya, some studies have shown that rising population density can
lead to increased planting in existing agricultural land of trees and shrubs for such needs as fuelwood,
fodder, fruit, and honey (Cline-Cole, Main, and Nichol 1990). In some cases, economic deterioration
has resulted in the abandonment of colonial era plantations, some of which have now reverted to forest
cover. This effect has been noted in Zaire (WRI 1993) and Mozambique (8. O'Keefe, pers. comm.).

In general, the treatment of land as a market commodity is a fairly recent phenomenon in most of sub
Saharan Africa and may have implications for biodiversity. In some cases, the availability of freehold
land has led to purchase of large tracts by wealthy investors, displacing local residents who then seek
new areas for subsistence cultivation. This may take place through the clearing of forested land, with a
long-term impact on biodiversit'j.

Parks and Protected Areas

International interest in unique African species and ecosystems has stimulated the growth of a large
tourist industry, especially in East and Southern Africa. These resources are generally seen by
governments as national assets, whose control and protection is generally the responsibility of the state
(Kiss 1990). Most countries in sub-Saharan Africa have set aside land for conservation areas, including
167 national parks and more than 500 other protected areas (MacKinnon and MacKinnon 1986; cited in
Hannah 1992). Many of these protected areas have come under pressure, in part due to rapid
population growth and also due to the lack of resources to adequately manage areas that in some cases
are very extensive (Hannah 1992).

Typically, conservation (like tourism) is assumed to be the responsibility of the state, which enforces
laws and administers parks and protected areas. As has been noted elsewhere in this report, local
resource users frequently come into conflict with governments over rights of access to resources in
protected areas. In some cases, governments have reformed policies to permit greater local use and
control over biological resources (Kiss 1990). In Kenya, game reserves, such as Maasai Mara :tnd
Samburu, are controlled at the county council level. When the status of Amboseli Game Reserve was
raised to the level of national park, however, the county lost its control over the area to the central
government. In practice, county council control of game reserves often has resulted in disputes
between local residents and councils over use of revenue from tourism, and better management systems
are needed if local control is to be reintroduced (Marekia 1991).

Multiple-use areas and buffer zones have also been introduced as ways to balance local resource needs
with conservation priorities (Wells and Brandon 1992). In Zambia and Zimbabwe, legislation allows
for the return of benefits to local communities. In Kenya, a system for paying compensation to farmers
for crop damage or other losses from wildlife was dropped due to abuse of the rolicy. However, the
present lack of a compensation mechanism could, over the long term, seriously undermine local
cooperation in Kenya's proposed multiple-use areas (Marekia 1991). Some policy goals, such as
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improving local economic growth by building market roads, may also f~lcilitate poaching and other
activities detrimental to biodiversity conservation (Wells and Brandon 1992).

In many African countries, there is growing recognition of the role of the private sector, and numerous
multilateral and bilateral aid programs have been instituted to encourage entrepreneuriallictivity, often
in conjunction with a scaling back of public and parastatal agencies. However, in some countries the
potential for private sector initiative in biodiversity conservation is hindered by a legal framework that
does not permit certain types of private venture such as game ranching. With limited exceptions, game
cropping in Kenya has not been legal since the ban on hunting in 1977 (Marekia 1991). Therefore,
policy reviews need to examine incentives and disincentives for appropriate private sector investment
and should modify or reform the legal framework as necessary. The government of Burkina Faso has
recently revised laws to permit game ranching, and Mali and Cote d'Ivoire are also considering similar
policy changes.

In addition, governments often need to be more flexible in their approaches to the establishment and
management of protected areas (Wells and Brandon 1992). In some cases, proposals to develop
multiple-use areas bringing benefits to local people have been handicapped by a lack of alternatives to
str:ctIy protected areas. For example, the government of the Congo, in considering options for a new
protected area, found itself limited to the establishment of a conventional national park from which
local resource users would be excluded. In this case, and in other countries as well, there is a need for
more effective conservation than is possible in most existing forest and hunting reserves, in which
excessive resource exploitation is common, yet a fully fledged national park may not always be
appropriate (W. Weber, pers. comm.). The lack of an administrative or legal category. of protected
areas between the level of national parks and that of forest or hunting reserves handicaps the
development uf multiple-use areas that combine conservation with sustainable use.

In the Central African Republic, a protected core area surrounded by a multiple-use zone has been
established for the Dzanga-Sangha National Park. One innovative feature of this plan is that 90 percent
of park revenues are retained locally. This is an example of the recent trend of trying to make
development more sustainable by giving local resource users a tangible stake in the biodiversity of their
communities. In many cases, policy reforms are needed to provide the legal, land-use, and budgetary
mechanisms necessary for such concepts to be introduced successfully. In some countries, however,
political and economic uncertainties have shifted the attention of policy makers away from conservation
issues, and innovative proposals often fail to make progress as a result.

Impacts from Missing Policies

Negative impacts on biodiversity can also stem from the absence of appropriate policies. The lack of
land-use planning in general-and of land-use planning sensitive to biodiversity specifically-represents
one of tile most significant omissions within the policy environment of most African countries. Better
land-use planning is needed, so that various forms and levels of intensity of production can be matched
appropriately with specific agroecological zones in the manner described in Chapter 5 of this report.
More generally, the system of national development plans found in most African countries (five year
plans and so forth) in most cases makes little or no mention of biodiversity loss, reflecting the fact that
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policy makers are often only minimally aware of the scope and importance of this issue for
development planning.

Other examples of missing policies include cases of economic externalities such as the emission of air
or water pollution, which damages ecosystems or threatens species but whose costs are not borne by
those responsible for the pollution. Regulatory policies may be necessary in such cases to compensate
for the absence of economic incentives or disincentives. Enforcement of the "polluter pays" principle
can help to control environmental damage in cases where responsibility can be ascertained. However,.
most biodiversity loss in Africa is not the result of industrial pollution, and reforms of this type should
not be expected to alter present patterns of biodiversity loss substantially.

The fisheries sector represents another case in which the omission of policies is a factor if' the loss of
biodiversity. Most countries maintain little if any oversight over maritime resources and appear unable
to establish guidelines for sustainable harvests or to monitor the operations of commercial fisheries.
Large foreign operations are believed to be overexploiting many African coastal waters, and
commercially valuable species (for example, crustaceans) are becoming increasingly scarce. Coral
reefs and other fragile ecosystems are also being damaged with little effective response from
governments, even though tourism in such areas represents a valuable source of foreign exchange.
Even in the case of marine parks, enforcement is minimal and collection of souvenirs and trophies,
illegal fishing, and destructive use of boat anchors on coral reefs are common practices (Stuart, Adams,
and Jenkins 1990).

The introduction of the Nile perch into Lake Victoria is believed to have eliminated numerous endemic
fish species (Juma 1991a; Lamb and McHugh 1986). Drought, overfishing, sedimentation, dynamiting,
and pollution represent significant threats to biodiversity in Africa's coastal areas, rivers, and lakes
(Groombridge 1992), which are among the world's richest, yet appropriate policies have yet to be
produced except in a very few cases. Overharvesting has lead to serious resource depletion in the
Niger River; a fish drying and smoking project proposed by GeseUschaft for Teknische Zussamenarbeit
(GTZ) was cancelled as local catches dwindled below levels necessary to make even small-scale
ventures commercially viable (M. Djedje and U. Fischer, pers. comm.).

Malawi has a policy banning the introduction of exotic species into Lake Malawi, which has more
endemic fish species than any other lake in the world (Stuart, Adams, and Jenkins 1990). However,
the long-term success of this policy could be undermined by the fact that Tanzania and Mozambique,
which share the lake's coastline, have not adopted similar policies (I. Deshmukh, pers. comm.). In the
other African Great Lakes as well, policies of the countries bounding lakeshores may affect
biodiversity; these lakes together hold the world's greatest diversity of fish fauna (Stuart, Adams, and
Jenkins 1990). Regional bodies, such as Southern African Development Community (SADC) in
southern Mrica, or Communaute Economique des Pays des Grands Lacs (CEPGL) in the Great Lakes
area, could be useful mechanisms for negotiating multinational agreements to protect biodiversity.

However, few countries have yet established policies explicitly treating the issue of biodiversity. While
some aspects of biodiversity are included in National Environmental Action Plans (NEAPs) or national
conservation strategies, not all countries in sub-Saharan Africa have instituted such programs. In
addition, some important aspects of biodiversity policy, such as intellectual and genetic property rights,
are not normally addressed in NEAPs or existing conservation strategies. This suggests a need for
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specific policies addressing such issues, preferably to be integrated within a comprehensive national
biodiversity policy or strategy.

Finally, the standard system of national income accounts does not reflect the environmental costs of
resource depletion and ecosystem damage in existing measures of economic performance. Some
economists have proposed to modify the calculation of GNP or GOP to better identify a range of
negative effects arising from depletion of nonrenewable resources or to account for other forms of
environmental degradation (TSC and WRI 1991; Repetto 1989; Ahmad, EI Serafy and Lutz 1989).
WRI and others have shown that unsustainable natural resource use has serious economic consequences
that are not reflected in standard macroeconomic statistics. In Costa Rica, for example, a recent study
has calculated that the cumulative effects of deforestation, soil erosion, and overfishing between 1970
and 1989 resulted in the loss of natural resource "capital" equivalent to one year's GOP (TSC and WRI
1991).

By drawing attention to the long~term costs of unsustainable resource use, policy makers would have a
stronger incentive to modify or reform policies that encourage investments carrying negative
environmental consequences. Several Organization for Economic Cooperation and Development
(DECO) countries, including the United States, Japan, the Netherlands, Canada, and Norway, have
begun to include various types of natural resource or environmental accounts in macroeconomic
planning, and France has extended this concept to include cultural and historic assets as well as natural
resources, under the rubric of "patrimony accounts" (Ahmad, EI Serafy, and Lutz 1989). Such
approaches might also have relevance for many countries in sub-Saharan Africa, which tend to be even
more dependent on natural resources than the OECD countries. Cote d'Ivoire, for example, has
experimented with a "qualitative and quantitative soil account," which models land-use changes and soil
erosion, and then projects their future economic implications for the consideration of policy makers
(Theys 1989).

Obstacles to Policy Reform

The need for policy reform is widely recognized, but several kinds of problems are handicapping
implementation. These can be classified into two basic categories: conceptual and practical constraints
on policy reform.

Conceptual Obstacles

The underlying premise of proposals for modifying national accounts is that depletion of natural
resources should be assessed as a cost to society. In contrast, current accounting systems show the
returns to activities depleting such resources as net income, rather than as a drawing down of finite
capital stock. Furthermore, while the cost of cleaning up environmental damage is normally accounted
as a benefit economically, the cost of the damage itself never appears in national accounts.

Alternative methods for national income accounts fully reflecting the costs of resource depletion are not
yet well developed and have not been adopted by the international financial community, although
various approaches have been proposed. Several industrialized nations have begun to incorporate
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natural resource endowment, or environmental heritage ("patrimony"), components into the United
Nations' system of national accounts (SNA). Several studies have shown that rates of economic growth
in timber exporting countries would be much lower, or even negative, if resource depletion and
environmental damage were factored in national accounts (TSC and WRI 1991; Repetto 1989). Several
of those current proposals, however, are incompatible with each other, having different assumptions
about the role of the SNA and about the range of changes that would be needed to address the
environmental concerns noted above (Ahmad, EI Serafy, and Lutz 1989).

Some economists defend the current system on the grounds that "depletion" is too vague a concept to
be included in the SNA. The concept of "resource endowments" is not static: stocks that are not
economically useful under one set of market prices or technologies for recovery or utilization might be
much more attractive under different prices or technological conditions. Furthermore, rates of
sustainable yield, definitions of overexploitation, and other necessary criteria may be subject to widely
varying interpretations that could endlessly complicate, and possibly politicize, the efforts to make the
SNA more environmentally sensitive. Whether to incorporate natural resource or environmental
accounts in physical units, or alternatively to value these in financial terms, is another unresolved issue.

Nevertheless, a consensus appears to be developing among economists that the present system is
flawed. Initiatives to better incorporate environmental factors within national accounts are likely to
continue in the industrialized countries and, ultimately, to be introduced in many developing nations
too. There is, at present, no widely agreed method for doing this, but incremental steps toward such a
goal could be possible even without a formal amendment to the current SNA, and might help speed the
negotiation of a new standard. From the perspective of this report, an unresolved question is whether
biodiversity might be included as a distinct component of the SNA or whether it would be subsumed
within a broader category of "natural resource endowments. "

Practical Obstacles

Political Context

As has been noted in this report, land pressure, the need for foreign exchange, and high levels of
poverty pose major barriers to improving sustainability of resource use and conservation of
biodiversity. Decision makers may feel that they have little choice but to acquiesce to activities that
may prove detrimental to biodiversity. In most African countries, high population growth rates
combined with the youthful age structure of the population mean that the number of job-seekers
entering the economy is rising rapidly. Decision makers may look favorably on natural resource
exploitation in rural areas, even at the expense of biodiversity, if this reduces demand for jobs,
housing, and other services in overstressed urban areas. Shifting cultivators, who open forested areas
for agriculture, charcoal burners, and artisanal miners, can be aU be seen as self-employed, and their
initiative might be welcomed by governments that are hard pressul to cope with economic crises. One
challenge, therefore, is to find ways of minimizing the adverse biodiversity impacts of such enterprises,
without imposing an unrealistic burden on governments unable to provide alternative jobs or other
means of gaining livelihoods.

In general, domestic constituencies for biodiversity are lacking, in comparison with natural resource
users who benefit economically from existing modes of resource exploitation. In addition, conservation
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may sometimes be seen as a Northern, middle-class, or intellectual preoccupation imposed on
developing countries, which may be incompatible with the economic realities faced by Africans.
Education for biodiversity, therefore, needs to illustrate the ways in which the conservation of
biodiversity is in the direct interest of African countries, to stimulate the creation of appropriate interest
groups, and to develop channels for communication of support for biodiversity conservation to decision
makers. (Further discussion of this topic can be found in Chapter 8.)

Assigning institutional mandates for multisectoral problems can be a significant obstacle where
governments are organized along classic sectoral lines without effective mechanisms for handling
complex issues that overlap agency jurisdictions. Policies and activities of different ministries may
work at cross-purposes, while other important issues may lie outside the purview of existing
departments. Because biodiversity is a complex and multidisciplinary topic, any strategy for
conservation must involve actions and reforms across many existing sectoral lines (see Box 17), as well
as across academic disciplines. The government of The Gambia, for example, has established an
Environmental Unit within its Ministry of Natural Resources and the Environment, which among other
things is responsible for coordinating donor agency inputs to the planning and implementation of an
integrated conservation and development project in and around Kiang West National Park.

Parastatal bodies-such as grain, oilseed, and dairy marketing boards, agricultural and other research
institutes, and seed banks-may also be relevant. In addition, a country's central bank plays an indirect
role through such functions as control of access to foreign currency. National development banks often
control access to credit, which can influence patterns of :::vestrnent potentially harmful to biodiversity.

Clearly, a comprehensive policy analysis and reform program for biodiversity must include a wide
range of institutions with overlapping activities and practices. Their impacts on biodiversity vary in
degrees of subtlety or directness, and the capacity to modify certain aspects of present policy or
practice may be constrained in many respects. It is important to develop a set of priorities for analysis
and action, as efforts to reform the policy framework might otherwise risk becoming dissipated by the
scale and complexity of the task, and the apparent intractability of some aspects of it.

In Kenya, the National Biodiversity Unit has designed a matrix correlating policies at the
microeconomic, macroeconomic, socia-legal, and research/training levels with categories based on
ecosystem classifications or forms of land use: forestry/arid lands, agriculture, wetland/marine, and
wildlife/other (NBU 1992). This approach can offer a useful way of structuring analysis and of
establishing priorities for empirical research that might be needed to justify proposals for policy reform.

A final practical obstacle to policy reform is the fact that decision makers' attitudes to conservation are
sometimes ambiguous, so that the scope for action may be limited. Priority may be given to
conventional development projects, especially those identified as foreign exchange earners, while
suggestions for restraint in natural resource exploitation may be labeled as "anti-growth. II This often is
the case in industrialized countries as well. Conservation activities with substantial recurrent costs may
be problematic for governments already facing severe budgetary constraints.
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Box 17. Government Agencies Involved in Biodiversity Policy

A wide variety of African government agencies can play II role in policies affecting biodiversity conservation on
the continent. The specific agencies will vary by country, but a general list of ministries or departments, followed
by the policy concerns they could affect, could include:

• Agriculture: export, cash, and subsistence crop policies; fanngate prices and subsidy levels; seed production;
extensionprograms; pesticideand fertilizer use, hybrid seed development; irrigation; coordinationwith research
institutes.

• AttorneY General's Chambers: intellectual property rights; enforcement of government policies and laws;
compliance with international agreements.

• Commerce and Industry: export promotion incentives for foreign investment; licensing and regulation of local
enterprises.

• Culture. Youth, and Women's Aff;ill:s: indigenous peoples; documentation of traditional knowledge; gender
policy; research on and export of artifacts; museums.

• Education: environmental awareness and education; national/cultural heritage awareness.

• Energy and Mining: development of hydropower; biomass and fossil fuels; regulation of mining.

• Enyironment: environmental action plan; environmental impact assessments for development projects; natural
resource inventories.

• ~: fiscal and monetary concerns: export promotion; incentives for foreign investors.

• Fisheries: regulation of commercial fishing; introduction of exotic species; management of coastal areas,

• Foreign Affairs: negotiation of international agreements such as CITES; negotiation with bilateral and
multilateral donors.

• Forestry: protected area management; commercial and small-scale logging supervision; plantation forestry;
exotic and indigenous species policies; promotion of nonconsumptive forest products harvesting; collection of
forest taxes.

• lkil!!b: vaccinationprograms; mosquito spmying ; regulation ofmedicinal products; research and development
of traditional medicines; negotiation with foreign firms and researchers.

• Intmm;: allocation of rights to explore and exploit natural resources; control of immigration and refugees.

• LiYestock: veterinary service; breeding plOgrams for exotic or indi.genous species; tsetse fly emdication; hoof
and mouth disease control.

• Local Goyernment: land-use planning; regional planning oversight of local authorities; coordination with
central government bodies.

• Parks and Wildlife: protected area management; superviSIOn of hunting or trade/export of local species; herd
management and culling; opemtion of zoos.

• Public Works: development of infrastructure (roads, railroads, power plants, harbors); draining wetlands.

.. ,continued
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• ]~: tourism policy; development of facilities for tourism; coordination with other agencies (for
tfwnple, transportation, interior, finance).

• },l/aler Resources: development of dams and irrigation; control of pollution in lakes and rivers; policy on
welIs and borehole;;.

Debt-for-nature swaps and other innovative financing mechanisms are being introduced as possible
avenUf:S for making conservation activities more attractive. The opportunity costs for such investments
may be very low, as countries might not otherwise have access to such funds. On the other hand, such
finand'ng proposals might in some cases be perceived in an unfavorable light in situations where
intemational debt has become a political issue.

Local Authority

M21I1Y of the initiatives recommended for more effective action in conserving biodiversity require
com.petent and responsive local-level government services. The need to devolve decision-making power
to local levels is increasingly accepted by governments, and efforts toward this end are being supported
by various donor agencies. However, progress is often slow and has been inhibited by many realities
o,f the policy environment in sub-Saharan Africa.

Funding and implementation constraints, as well as institutional and staffing constraints, are important
obstacles to policy reform. Downsizing of the public sector has been a major objective of IMF and
'Norld Bank sectoral adjustment programs. In the long term, streamlining of governmental services is
Ilot inconsistent with decentralization and may in fact require it. In practice, however, it is not unusual
to find that regional or local services are cut before those at the central government level. One result
has been that many extension services and field agencies are paralyzed by lack of funds for
transportation. In some cases, entire departments may be left without operating funds, and salaries may
be months in arrears. In central Africa, the extremely low wage level of forestry officials has created a
strong motivation for logging companies to avoid harvest restrictions and taxes through bribery (lIED
1988).

In the late 1980s, the government of Tanzania instituted a policy of "decentralizing" government
services. In practice, this meant that local authorities were left without budgetary support yet had few
options for replacing needed funds through local resources. One result was a marked decline in the
efficiency of local schools, with many teachers abandoning their classrooms to seek other sources of
income. In many cases, the need for cash to pay rapidly rising school fees has forced farmers to
switch from subsistence crops to cash crops, a move that has long-term implications for biodiversity.
In the long term, weakened educational systems can clearly have negative implications for the
conservation of biodiversity (see Chapter 8).

The capacity to analyze policies and to document impacts for decision makers also needs to be
strengthened. Providing skilled staff at the local level, given the situation of most African
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governments, is likely lO remain an extremely difficult proposition for some time to come. Making
better use of local organizations, including what remains of traditional or tribal authority systems, and
greater reliance on NGOs may offer one strategy for addressing this problem. In Niger, for example,
Africare plans to organize natural resource management projects in conjunction with traditional
authority structures, which are seen to be gaining in credibility and relevance as budgetary and political
crises make the central government less able to function at the local level (J. Grey, pers. comm.). In
contrast, the Kenyan government has on several occasions refused proposals to devolve certain natural
resource management activities, such as forestry extension, to local levels (Zimmerman 1992).

There will continue to be a need for local authorities to coordinate effectively with national agencies for
a variety of technical, as well as policy, reasons. For example, access to remote sensing data, or
coordination with national development planners on siting of proposed infrastructure or other activities,
will require coordination of this kind. Ensuring the effectiveness of this link will be another challenge
in the process of decentralization of decision making.

Effectiveness of Policy Reform

Successes, failures, and lessons learned from recent policy reform efforts targeting biodiversity
conservation are important research topics. However, the way in which new policies are implemented,
not just formulated, will be a key factor in the success of policy reform programs. While specific
policy or legislative instruments may be successfully put in place for the protection and conservation of
biodiversity, certain day-to-day decisions can have the opposite effect, and actual trends may contradict
stated policy goals.

For example, it may be official policy to include an environmental impact assessment as a condition of
approval for certain kinds of investments. Yet it is common for fairly broad discretionary powers to be
lodged with government officials judging the merits of specific cases. If these issues are typically
resolved in ways that lead to depletion of natural resources, it can be concluded that the total policy
environment is unfavorable toward biodiversity, despite the existence of legislation formally protecting
it.

In some cases, the inability of the central government to meet its own payrolls has led to a strategy of
expecting officials in departments such as forestry or customs to fend for themselves by raising
whatever revenues they can. Implementation of policies in such situations can become haphazard, and
here too actual events may differ substantially from official positions.

Another important aspect of the present climate for policy reform in sub-Saharan Africa concerns the
need for greater "transparency" in government. This is not only a matter of controlling pecuniary
corruption. Perhaps more important, it suggests the need for a broader spectrum of public participation
in the decision-making process. For example, in many developed countries, executive decisions
undergo public commentary and debate prior to becoming effective. This permits a wider range of
opinions to be voiced and enables interest groups and others to express their views. In contrast, in
some developing countries, executive decrees entail little if any public review, and external commentary
on the decision-making process may even be actively discouraged.
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In addition, in many African countries there are few legal checks on executive power, and groups
opposed to certain developments have little recourse available to them. The findings of feasibility
studies or environmental impact assessments may be kept secret, and it is often not possible to take
legal action against the government to block ecologically damaging activities. Greater openness and
accountability in public administration may be important steps toward the conservation of biodiversity.
In addition, judicial reform and separation of powers may be important steps in strengthening the
process of participation. In the industrialized countries, the courts have been a critical factor in the
development of stronger environmental protection; such a development is also needed now in sub
Saharan Africa.
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CHAPTER SEVEN

PARTICIPATION IN BIODIVERSITY CONSERVATION

The Issue

Throughout the last two decades, the development community in Africa has moved away from "top
down" approaches towards more participatory, "bottom-up" approaches. The shift has occurred as
recognition has grown that local cooperation, participation, and management are crucial to achieving
both short-term development results and long-term sustainability. Similarly, the conservation
community is beginning to appreciate the necessity of incorporating local participation in biodiversity
conservation efforts. Conservationists are now looking to the development experience for useful
lessons in how to bring local people into the conservation process in Africa.

What is Participation?

Local or community participation has been defined in a variety of ways in the literature. According to
Paul (1987), community participation is the process "whereby people act in groups to influence the
direction and outcome of development programs that will affect them." Participation may be thought of
as the deliberate action of the people and government to respond jointly in the formulation, planning,
and implementation of a strategy to satisfy a particular need. Brown and Wyckoff-Baird (1992) provide
a broader definition by stating that participation "may best be defined as a continuum, from limited
input into decision making and control, to extensive input into decision making, and ultimately
stewardship of the resources. "

In defining local or community participation, it is important to recognize that a "community" is a self
defined entity. Only those within a community know who belongs and who does not. Communities are
made up of different "stakeholders" that have a variety of defining characteristics (for example, gender,
class, power, ethnicity, religion, age). In the context of this report, the term "stakeholder" is used to
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refer to any individual or group with a distinct interest in the use and management of a particular
natural resource. Stakeholders may include a variety of people, from members of government and
industry to indigenous and international nongovernmental organizations (NGOs), and may engage in
diverse activities to make a living, thereby using resources in a multiplicity of ways.

Participation mUSL also be viewed more broadly than simply local participation. In the development of
national strategies, for example, participation must come from those professionals who can identify and
classify the biological resources that exist in the various habitats of the countries and who can then
assist in defining clear objectives for their conservation and use.

Evolution of Participation in Conservation

Traditionally, international and national conservation efforts have tended to rely on strict protection
through the establishment of national parks and other protected areas. Communities surrounding
protected areas, however, have often borne the costs and rarely received the benefits associated with
neighboring protected areas and hence have usually had little vested interest in the protection of the
biological resources in those protected areas. As a result, local people's attitudes often have been
biased against the protected areas. Communities in western Ghana, for example, prefer forest reserves
over wildlife reserve:; because their use of resources in wildlife reserves is more limited. In cases
where the management of a protected area is weak, pressures of growing populations, widespread
poverty, and unsustainable land-use practices outside the protected area boundaries can cause people to
engage in illegal and destructive encroachment within protected areas (Wells and Brandon 1992).
These pressures on protected areas in Africa are expected to increase with ever-increasing demands for
resources.

The future viability of protected areas in Africa appears to hinge on the cooperation and support of
local people. This cooperation and support, in turn, depends on whether the areas can provide local
communities with benefits that are sufficiently concrete for people to want to maintain the areas as
reserves. This point is illustrated in the case of Amboseli National Park in Kenya. In 1984, the
Wildlife Extension Project (WEP), a community-based participatory project, was established around
Amboseli. According to Hannah (1992), the "efficacy of this bottom-up method showed limited
progress." Following the WEP project, however, the Kenya Wildlife Service (KWS) started
implementing new policies aimed at securing constructive cooperation and dialogue with local
communities around Amboseli through revenue sharing (Lembuya 1992). In January 1991, KWS set
aside four million Kenya shillings (12 percent of 1990 Amboseli fees) to distribute among the four
group ranches around the park. This initiative is still in its initial stages, but it is already beginning to
positively influence local attitudes toward wildlife (P. Lembuya, pers. comm.). (See Box 18 for
another example of community participation in Kenya.)

Efforts must also be made to mitigate land-use pressures in areas outside protected areas. In western
Ghana, for example, people often view forest reserves as sources of land for future cultivation. There
is an urgent need to develop practical options for meeting the growing demands of local communities.
Such options include agricultural technologies and facilities to increase productivity through increasing
yield per unit area, rather than increasing acreage of arable land; farming of useful wild animal and
plant species (for example, rodents such as grasscutters [Thryonomys swinderianus] and a forest tree
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Box 18. Community Conservation in Tsavo West National Park, Kenya

Based on the principle that local communities should be involved in and benefit from the conservation of protected
areas, the African Wildlife Foundation (AWF) has developed a program called "Protected Areas: Neighbors as
Partners.· As part of this program, AWF initiated the Tsavo West National Park Community Conservation Project
(TCCP) in 1988. Funded by the U.S. Agency fOi" International Development (USAID), the project addresses
conflicts between government authorities and local communities.

Livestock incursions have been a problem in Tsavo West for at least 15 years. Park authorities have tried to keep
livestock out of the park by arresting and fining local herders. These enforcement efforts, however, have failed to
stop grazing in the park.

Under the TCCP, AWF has attempted to solve the grazing problem in Tsavo West through dialogue, rather than
fines and detention. AWF brought together the local people, park authorities, and district officials and helped break
down the barriers of misunderstanding between them. Based on this dialogue, discussions of alternative grazing
schemes and development of income-generating activities, the local communities agreed to remove their cattle from
the park in 1990.

Because of AWF's experience in Tsavo West, the Kenya Wildlife Service (KWS) formed a joint AWF/KWS team
to design an overall community conservation program for KWS. Based on the team's recommendations, KWS
decided to establish a formal Community Wildlife Service (CWS) unit within KWS. Under its Conservation of
Biodiverse Resource Areas (COBRA) Project. USAID will assist KWS to develop a f..mctioning CWS unit and help
KWS implement its new community conservationapproach to wildlife management to demonstrate people's financial
and social interest in protecting wildlife resources.

While the establishment of a Community Wildlife Service Unit within KWS is a noteworthy achievement,
community conservation is still a relatively new approach in Kenya. The CWS Unit comprises only a small fraction
of KWS's overall program, and it will take a significant amount of time and effort to change the way that park
personnel view local people and to institute constructive rather than confrontational approaches for addressing
conflicts between people and wildlife.

In Tsavo West, despite initial successes, livestock have returned to grazing in the park. BecauGe of drought
conditions in 1991, KWS gave the local population permission for limited grazing in the park. However, when this
permission expired, the livestock remained in the park. Only recently have the communities begun to remove the
cattle again.

The Tsavo Community Conservation Project illustrates both the potential and the complexities ofattempting to break
down the existing barriers between local people and government authorities. For community conservation efforts
to be successful, government authorities must be convinced that local people can use resources sustainablyand local
people need to be assured that governments will protect their rights and interests. Initial progress at Tsavo suggests
the need for further study and support of community conservation efforts.

lOS



[Garcinia] used for chewing sticks in Ghana) and/or provision of alternatives to relieve pressure on
wildlife populations (Ntiamoa-Baidu in prep.).

The importance of linking protected-area management with the economic activities of local communities
was highlighted in the 1980 World Conservation Strategy (IUCN, UNEP, and WWF 1980). Across
Africa, an increasing number of projects are attempting to involve local communities in efforts to
conseNe biodiversity in protected areas. In Madagascar, for example, the local community agreed to
create the Beza Mahdaly Reserve in anticipation of development activities to improve their livelihoods
(Wells and Brandon 1992). In the Administrative Design for Game Management Areas (ADMADE) in
Zambia, local communities are directly involved in the protection and management of their wildlife
resources in game management areas, and a significant portion of wildlife revenues (particularly from
safari hunting) are returned to them (Kiss 1990). The ADMADE program has laid a foundation for the
future empowerment of local communities to manage their natural resources on a sustainable basis.

Innovative mechanisms for ensuring the participation of local communities in the management of natural
resources in neighboring protected areas must be explored and instituted. This will help to eliminate
the feeling of reserves being "for the government" resulting in the general antipathy toward such
reserves. As a first step, representation of relevant local gl'Oups on site management committees of
reserves can greatly facilitate communication of project objectives and activities to the people, promote
a participatory feeling, and eliminate misunderstanding (Ntiamoa-Baidu 1991b).

Extending Participation to Nonprotected Areas

Any future strategies for conserving biodiversity in Africa must be extended to include the biodiversity
on the 96 percent of land outside of protected areas. This is land on which humans and nature interact.
Conserving biodiversity on this land, therefore, requires the involvement of local people-people who
utilize natural resources to survive and who make resource management decisions every day.

The need to address biodiversity loss in unprotected areas has prompted conservationists to take a
closer look at the links between conservation, development, and development strategies involving local
communities in conservation efforts. The World Commission on Environment and Development's P.Jll
Common Future (1987), for example, detailed the complex links among poverty, development, and the
environment, and helped direct a search for ways to tie conservation with development, make
"sustainable development" work, and make conservation people-oriented (Wells and Brandon 1992).

The Communal Area Management Programme for Indigenous Resources (CAMPFIRE) in Zimbabwe is
one of the most widely known efforts to simultaneously promote conservation and development in
unprotected areas in Africa. The paucity of other good examples of participatory conservation and
development projects in Africa is due, in part, to a limited understanding of the process that leads to
effective participation and, in part, to the difficulty in achieving genuine participation.

Complexities of Local Participation

One of the main challenges in engendering participation in conservation efforts is the fact that local
people often view conservation as antithetical to development (Gartlan 1992). Efforts to involve local
people in the conservation of biodiversity in Africa will not succeed in the long term unless local people
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perceive those efforts as !:erving their economic and cultural interests (Brown and Wyckoff-Baird
1992). For communities to be effectively involved, they also must have a degree of control over the
resources to be conserved. According to Renard (1992), "[olne of lhe greatest obstacles to the
establishment of community-based management regimes is lhe reluctance of government agencies to
permit a formal transfer of management responsibilities to the community. "

National governments may not support local participation or empowerment, especially if they regard it
as a threat to central aulhority or as an encouragement to opposition groups. On the other hand, to lhe
extent that biodiversity conservation is associated with Northern donors or national governments, such
conservation may be seen by local communities as a tool for exerting influence and control and reject it
on these grounds (Gartlan 1992).

Involving local people in the conservation of biodiversity is a complex, time-consuming task. Many
donor organizations and project managers are under pressure to spend money quickly and cannot
commit the time necessary to assess community variables, initiate community dialogue, and encourage
involvement in every phase of a project. The need for patience may also conflict with feelings of
urgency about the need to change or stop destructive patterns of degradation (Wells and Brandon 1992).
This dilemma has been clearly expressed by the principal adviser to a project in Niger attempting to
promote increased local participation in the tourist industry:

The intention is to involve local people in the design of projects.... However, while
local communities may identify the problems which concern them (and which mayor
may not match the objectives of various projects or donors), true participation is oft~n

only developed after a project has already been accepted and is under implementation....
The urgency of the region's conservation problems dictates against the lengthy process
of developing local support and participatory capacity, however important this may be
for'long-term success.... The project's philosophy is that popular support and,
eventually, voluntary and internally motivated participation, can only be achieved
through a belief in what one is doing. Therefore, the approach which the project is
taking is to produce tangible evidence of the beneficial results of its various activities
(quoted in Wells and Brandon 1992).

Participatory Strategies and Biodiversity Conservation

Participation commonly refers to some aspect of involvement of local populations in the design,
implementation, and evaluation of projects. To initiate such a process, it is necessary to determine the
primary stakeholders in the project-individuals and groups with a vested interest in the outcome of the
project. Often, women comprise one of the most important stakeholder groups. An understanding of
ownership and management rights and responsibilities over resources as differentiated by gender is
critical for projects to be properly designed. Once stakeholders have been identified, equitable
partnerships must be established, so that all stakeholders feel comfortable with their roles in the project
design process to empower the resource user groups and the rural organizations within which they are
incorporated (Brown and Wyckoff-Baird 1992).
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Participatory Approaches

Participatory approaches can have numerous and diverse objectives, operational strategies, and results.
It is necessary to understand how different participatory strategies work and what they can be expected
to accomplish, from both the perspective of the "actor/participant" and the "external agent." It is also
necessary to understand that different strategies for encouraging participation and different levels of
participation may be appropriate to different circumstances and different groups. The following are
three types of p~.rticipation strategies:

1. Mobilization Strate2~. With this type of strategy, a project's plan for action is decided and
designed by outsiders, usually by specialists within the initiating donor or government institutions,
~ local involvement begins. The program leadership then "mobilizes" the selected beneficiaries to
endorse, collaborate with, ,md adopt the decisions taken. Control remains in the hands of the external
agent. The participatory strategy of "mobilization" is relatively easy to initiate and manage but offers
little prospect of engendering a sustainable base.

2. Community DeyelQpment Strategy. This type of strategy calls for surveys to be carried out or for
meetings to be held to better understand community and institutional perceptions about a specific
problem that already has been identified as a constraint to development. In the more participatory
situations, groups may then be involved, using participatory techniques, in the design and maintenance
of specific initiatives and/or services to solve the problem. Actor/participants share a specified amount
of control with the external agent, but decisions as to the actual amount rest with the external agent.
As participatory community development strategies share some level of control with local participants,
they are capable of generating significant levels of sustainability if the project output meets a strongly
felt community need (e.g., improved water supply).

3. Empowerment Strateu. With this approach, community-based groups, often assisted by an outside
facilitator, initiate a learning/empowerment process that enables them to define their own goals and
objectives. The groups then assess the implications of options open to them, and decide and assume
responsibility for actions to achieve their agreed objectives. This strategy places control in the hands of
the participants, who claim both their rights and responsibilities. Empowerment strategies demand that
the participants design as well as implement activities, thereby placing the highest levels of
responsibility and control in participant hands, potentially resulting in high levels of sustainability.

The above strategies differ substantively in terms of process and results. In essence, they become
increasingly complex, yet more conducive to sustainable conservation and development as participant
responsibility and control are increased. Unfortunately, most participation strategies in present use
seem to fall within the "mobilization" and "community development" categories.

Participatory Assessment

Any truly participatory effort will involve stakeholders in defining and assessing problems and
opportunities, ascertaining the various options available, defining the implications of those OptiOIlS, and
making decisions as to what option(s) to pursue. Participatory assessment is a flexible documentation
and analysis pro~ess that allows a group to move through these steps. Ongoing monitoring and
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assessment of the selected option can return the group to the participatory assessment when needed.
The following is an outline of the steps to participatory assessment:

1. Analyze Community Situation. Community participants first need to clarify goals and objectives,
and identify their existing resources: What do people mean when they talk about "conservation," or
what do they think outsiders mean when they talk about it? Is their definition different from the
government's or the project's? What resources and methods for conservation exist within the
community right now? How are they being used? Is this the most effective use, or is it diminished by
other situations that affect efforts? How is conservation tied to production activities?

A major emphasis is on creating an understanding among the community participants that their
perspective is valid and necessary, and although it may differ from project or national perspectives,
neither is necessarily better than the other. This process depends upon adequate information and
kn'Jwledge exchange between community and external sources so that both the community and outsiders
have the necessary facts at their disposal.

2. Define QptiOIJ.t. Community participants then need to identify the range of options available to
them. For example, if conservation and/or production activities are judged to presently be inadequate
from the community analysis perspective, the options for improvement need to be identified. A major
emphasis at this stage is on ensuring that community participants adequately identify all options,
including traditional practices that may have been discarded in favor of "modern" practices.

3. Evaluate Options. Not every option is a viable one. Therefore, at this step the participants must
evaluate each option in terms of its applicability and implications. Questions that need to be asked are:

• What level of access to necessary resources exists at the community level
to initiate the option?

• What level of control and responsibility can the group exercise in
management of the option?

• Where does control lie for situations that prove to be obstacles and are not within
the authority of the community to change?

• What are the implications of initiating this option in terms of
maintenance, cost, environment, and social factors?

4. Prioritize Options and Select Actions. Community participants by this time have created and
produced, through their own work and analysis, new levels of knowledge from which to make decisions
and take action. Prioritizing options and actions is normally undertaken at two levels at this point. The
first level is what the community groups can do for themselves with resources they have access to; the
second group of priorities is what the groups can do for themselves with assistance from outside
conservation programs.

The major emphasis here is that the participatory assessment, through joint dialogue and analysis,
produces knowledge that puts the community participants more responsibly in control of events that will
affect them.
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Beyond Assessment

Participation does not stop with assessment. Participation should be a ~,.:tral feature of implementation
and of monitoring and evaluation. At the stage of implementation, the roles and responsibilities of each
of the partners must be clearly articulated and understood. Participatory implementation can range
from the community providing labor, materials, or cash to joint project management, community
control, or decision making. Determining the degree of community participation will determine what
mechanisms must be put into place for effective project implementation.

Participatory monitoring is the systematic recording and periodic analysis of information. Participatory
monitoring provides an ongoing picture of the project's progress that is visible to both community
members and project staff. It enables problems to be identified and solutions to be sought early. It
also helps ensure that project and community resources are used effectively. Participatory evaluation
carried out by a team of community representatives, local technical experts, and outside facilitators also
enables a periodic assessment of how project objectives are being accomplished.

To facilitate community participation at all these stages, existing community institutions must be
strengthened or new ones established where necessary. Local institutions can act as a focus of
participants among local people and as a link belween local people and external organizations, whether
governmental or nongovernmental (Wells and Brandon 1992).

A Future for Participation in Africa

"Top-down" models for development and conservation have not achieved their expected results. The
"bottom-up" approach, and the range of possibilities between top-down and bottom-up, are now being
tried. Experimentation with new, more participatory models for conserving biodiversity are especially
important in light of the need to conserve biodiversity throughout the African landscape.

It should be remembered, however, that many of the new, more participatory approaches to
conservation have only been in effect for a short time. Immediate results cannot be expected. The
conservation community must be willing to wait and watch, monitoring the progress of these initiatives
carefully, to learn from the successes and failures of the process and incorporate these lessons in their
work.

Africa is experiencing a new wave of democratic reforms at local and national levels. Despotic
govel11I11ents are falling, and geopolitically motivated international support for oppressive regimes is in
decline. In this context, it is now more possible than ever to build institutions and devise policies that
will enable the participation of people at all levels to engage in sustainable natural resource management
and biodiversity conservation.
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CHAPTER EIGHT

EDUCATION~TRAINING, AND NETWORKING

The Issue

Across Africa, there is a wealth of traditional knowledge about, and an appreciation for, biological
resources. Many Africans today, however, have been displaced from the environment in which their
traditional knowledge applies. Officials in government departments and international agencies are
increasingly being educated in the North or Northern-modeled systems and becoming disconnected from
their traditional knowledge systems.

Awareness and understanding of biodiversity conservation issues, the importance of biodiversity and
biological resource conservation to sustained development, and ways to conserve biodiversity need to be
improved throughout the populace, including national government officials and lender/donor agencies.
Present efforts in education and training to strengthen awareness and understanding of biodiversity
conservation are inadequate. Awareness raising-using both formal and informal mechanisms of
education, training, and human-resource development-is a necessary step in the implementation of
strategies for conserving biodiversity.

Education

For the vast majority of rural Africans, education in the ways of a specific culture was an informal, but
integral, part of everyday life. The traditional knowledge imparted by elders and others often involved
a detailed understanding of local biological resources (see Chapter 4). Often, colonial governments saw
indigenous schools of formal training (for example religious or cultural) as subversive.

Colonial governments introduced models of formal education from Europe. Some did so only slowly;
the Portuguese, for example, did not build any schools until late in colonial history. Systems of
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primary and secondary education were established in most countries with slowly increasing enrollments.
Various types of colleges were also established to cover higher education, although favored individuals
usually obtained university degrees in Europe.

Mass education, at least at the primary level, was and has remained a major objective in the post
independence period. The "haranibee" movement in Kenya built and established many schools
throughout the country before they became eligible for government funding. Colleges were upgraded to
universities either shortly before or after independence, and many African countries now have several
universities. Villages across Africa often raise money collectively to enable promising students to
attend institutions of higher education.

Formal educational systems in Africa, however, have come under great stress in recent years. The
population age-structure is skewed towards younger age groups, thereby placing large demands on
educational facilities. Funding and availability of skilled teachers have not kept pace with the increase
in student numbers in most countries. University education has also suffered from inadequate funding
(World Bank 1989). In many countries, the lack of university funding has resulted in hostility between
students and government.

The emphasis on formal education, in general,l)as been at the~xpense of traditional knowledge
systems. Most schools use curricula and teaching materials b&sed on those of Europe. Young Africans
tend to grow up with input from two disparate knowledge systems (traditional and Northern), with very
few links between them.

Environmental Education in Primary and Secondary Schools

The single most important activity that will enhance biodiversity conservation in the medium- to long
term is to raise well-informed future generations with a strong commitment to sustained management of
biological resources and biodiversity. Biodiversity conservation should be an integral component of
environmental education throughout formal education systems.

Results from environmental education may not be readily apparent, and such results should not be
expected in the short term. That said, preliminary "results" of environmental education can be seen in
such countries as Kenya, where environmental education of various types has prevailed for some time.
Environmental activism among the educated middle class and grassroots rural groups is now apparent.
School curricula and teaching materials have become much more locally relevant. Wildlife clubs have
spread throughout the country, creating a constituency for wildlife conservation. Such clubs are also
active and widespread in Tanzania and many other African countries.

Both traditional and modern knowledge systems and values need to be integrated into school curricula.
It is important to pass local knowledge to young people through such means as folklore and proverbs,
before it is lost. The Tin Aichia project in Mali, for example, has successfully integrated traditional
farming, herding, handicrafts, and Koranic education into the French-based educational system. In this
project, teachers are from the same ethnic group as their students.

Formal primary and secondary education in ecology and biodiversity conservation needs to be
strengthened and made more relevant to rural life. Locally written textbooks and other instructional

112

-



materials are needed to explain ecology and biodiversity conservation wit.lin the framework of both
traditional and modern knowledge. Environmental and conservation concep~" should be integrated into
all aspects of education, including the science curriculum and other disciplines buch as history,
literature, agriculture, home economics, health, business, manufacturing, and construction. The topic
should be placed in the context of sustainable development and quality of life. In Namibia, curricula
have been developed for the teaching of "life science"-which includes not only biology but also
ecology ood agriculture. Particular emphasis is given to ecology and the environment, and how these
subjects rfelate to the lives of all Namibians (Seely, Du Toit, and Marsh 1991).

It i~: also advantageous to have practical work as an integral part of school curricula. Simple
biodiversity analyses of nearby habitats and ethnobiological surveys could be carried out. Restoration
of school grounds with indigenous trees and studies of characteristics of crop varieties are other
possibilities. Perhaps school visits from extension agents with biodiversity training, folklorists, and
herbalists could become a routine feature of school syllabi. Biodiversity project competitions could be
held, possibly sponsored by the private sector, within and between schools.

Extracurricular activities can also embrace environmental and biodiversity issues. Wildlife clubs, for
example, undoubtedly play a significant part in supporting current types of conservation activities
including protected areas. Perhaps the scope of these clubs could be broadened to embrace broader
issues of biodiversity conservation across all elements of the landscape (see Box 19).

Higher Education

It is vital that institutions of higher education equip th~ir graduates with an understanding of sustainable
natural resource management issues, including biodiversity conservation. Although higher education
inevitably involves a measure of disciplinary specialization, a case can be made that curricula should
include certain basic topics for all students. For example, all first-year students at Addis Ababa
Uliiversity in Ethiopia attend a course in environmental conservation.

Postgraduate training is also advantageous in some areas to produce an echelon of decision makers and
technocrats with specialist knowledge. Biotechnology and materials sciences, for example, are expected
to produce an array of new products that may make conventional processes and products in Africa
obsolete. For Africa to benefit from these advances, Africa must improve its science and technology
training and aim at the highest standards for at least a minimum core of specialists (World Bank 1989).

From the perspective of biodiversity conservation, specialists need to be trained to deal first of all with
the problems of identifying and classifying biological resources. Lack of adequate identification is
generally the most serious bottleneck to ecological, economic, and many other types of research on
tropical ecosystems. One factor leading to the scarcity of adequately trained specialists is inadequate
support for taxonomic botany. Another is that relatively few institutions offer strong courses in plant
systematics. Competition for funds reduces the budget share for herbarium support, systematic
teaching, and research (Campbell and Hammond 1989).
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Box 19. Env'ronmental Education Project in Ethiopia

Natural resource degradation in the Ethiopian highlands is exacerbated by drought. Tne Ministries of Agriculture
and Education recognized several years ago that educating schoolchildren in resource conservation is essential to
the long-teon goal of reversing environmental decline. With assistance from the Swedish Agency for International
Development (SIDA), a pilot environmental education project was initiated in 1985. The original intention was to
use the school system to deliver a conservation message from the Ministry of Agriculture (which oversees all
biological resource management affairs). The scope has been broadened considerably to include material on a wider
range of topics, including health and biodiversity. FOf example, a children's magazine is produced in collaboration
with the government wildlife organization and a nongovernmental organization.

The project operates in 6 regions (representing different ecological situations) and has established 66 pilot centers
in schools, teacher-training institutes, and adult education centers. There is a strong emphasis on practical activities
such as sustainable gardening, soil erosion measures, tree planting, and beautification of school compounds. More
than one million trees were planted between 1985 and 1991, with a survival rate of 70 pereent-higher than any
other tree-planting scheme in the country. Native species are emphasized, although the forestry department primarily
supplies exotics. Studies have also been made of local environmental problews that affect biodiversity, such as water
pollution and environmental health problems. More than 13,000 new teachers have been trained in environmental
issues, and many more have received in-service training.

Support is also given to the establishment of wildlife clubs, nature clubs and other environment-related
extracurricular activities. A recent project evaluation concluded that the project is highly successful. In the future,
the environmental education curriculum will be incorporated into subject areas of geography, biology, agriculture,
and home economics countrywide. Major constraints are financial and obtaining suitable teaching materials. The
project may also experience problems as a new political and institutional framework is established in Ethiopia.

Specialists are also needed in areas such as conservation biology, natural resources management, rural
sociology, and traditional knowledge systems. The University of Nairobi offers a master's degree
program in "biology of conservation," which has trained professional wildlife managers from many
African countries, as well 8.t: Aliierican students. This course began more than 20 years ago, long
before conservation bioiogy becam\~ a recognized area of study in the United States.

Biologists alone, however, cannot and should not devise and implement biodiversity conservation
measures. Effective conservation needs the collaboration of all sectors involved in natural resource
management and community development. In some African countries, the natural and applied sciences
are emphasized at the expense of social sciences. Social scientists, however, are vital to sustainable
development and biodiversity conservation. More emphasis could be placed on producing professionals
who can work in a transdisciplinary mode between, for example, applied ecology and anthropology.

African capacity could be strengthened by linking with foreign universities. "Twinning" arrangements
in which student and faculty exchanges are formalized can be particularly fruitful. Regional
(international) centers of excellence could be emphasized, rather than expecting each country to develop
an internal capability through investment of its own resources. Previous attempts to optimize use of
scarce human and financial regional resources-such as at the University of East Africa and the
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University of Botswana, Lesotho and Swaziland-have foundered .. A new spirit of regional
cooperation, however, is apparent in some parts of Africa (World Bank 1989). It may not be
appropriate to regionalize undergraduate instruction, but regional graduate schools, possibly connected
to regional centers of excellence, should be considered.

Specialized technical educational materials, instructional methods, and research topics could be made
more appropriate to African situations. Institutions of higher learning in Africa are modeled on similar
institutions in former colonial countries. There are good reasons for this situation, such as remaining
part of the international academic network. Curricula could be made more locally relevant, however,
by including elements of traditional knowledge systems without degrading international academic
standards. For example, research and practice of traditional medicine could be more widely integrated
into the curricula of medical schools. Some African governments do recognize and use the
ethnomedical system to some extent, but the gulf between Northern and traditional approaches remains
wide. Schools of agriculture ought to place more emphasis on traditional production systems and how
they can be adapted to changing lifestyles.

Nonformal Education

It is not enough to enlighten future generations through the formal education system. Many Africans
will never have access to such formal education, yet they deal with biological resources on a day-to-day
basis. Widespread degradation of these resources is a pattern that many observe but, for a variety of
reasons, are unable to halt without assistance. Nonformal education is one form of help required.

Basic literacy is a means of empowerment that enables people without formal education to better deal
with bureaucracies that affect their lives. Literacy campaigns have been executed in several African
countries with some measure of success. Environmental issues, including biodiversity conservation,
could usefully be included in the material used in these campaigns.

Properly trained and oriented extension services can include biodiversity conservation among their
concerns. Ideally, a single cross-sectoral development agent would provide the interface between
government and rural populations at the local level. These agents could then provide useful advice on
conservation in response to the needs of communities. Assistance of this type is an important
component of sustainable conservation systems such as those described in Chapter 5.

Many other informal ways to increase awareness in both cities and villages exist and can be enhanced
by building on community input. Experience shows that people respond positively when they
understand the long-term consequences of the loss of forests or other resources. Women's groups offer
a particularly effective means of outreach at the community level. In general, it is better to modify,
reform and strengthen existing grassroots structures and organizations than to create new ones. In
situations where appropriate organizations do not already exist, however, they may have to be created.

Modern methods of outreach can also be effective tools for raising awareness. Exhibitions, fairs, and
shows can be organized around themes relating to biodiversity. Promotions, bumper stickers,
calendars, pop songs, and signs on roads are other potentially useful techniques. Radio in particular is
one of the most effective means of mass communication in Africa. In Zaire, a private radio station
includes an environmental broadcast that targets rural areas. In the 1980s the National Environmental

115



"

Secretariat in Kenya visited regional agricultural shows with an interactive computer system. This
software enabled ordinary citizens to visualize the consequences of their lifestyle decisions (for
example, number of children) on natural resources. Newspapers in several African countries carry
well-written articles on environmental concerns and editorially support "green" issues. Governments
could declare a year for biodiversity conservation awareness. In addition, private-sector involvement in
awareness campaigns should be promoted. For example, biodiversity messages could be carried on
packaging, or conservation activities could be sponsored by local companies.

One often-overlooked means of receiving large returns from a small investment is to help exceptional
individuals. Assistance should be given to outstanding individuals in recognition of their achievements
in helping to conserve biodiversity.

Other Institutions

A variety of institutions not primarily involved in education can nevertheless make a significant
contribution. Zoos, botanical gardens, and museums are appropriate institutions that can take a leading
role in developing and implementing conservation education. Education units within these organizations
might develop pedagogic materials for in-house exhibitions and could instigate outreach programs for
schools and local communities.

Protected-area management authorities could further develop educational programs and ensure that local
schools and other community groups have access to national parks and reserves. Vehicles are necessary
to gain entry to most protected areas in Africa, thereby effectively excluding most local people.
Management could acquire vehicles and provide guides to enable local groups to tour and better
understand the rationale for protected areas. In countries where community conservation systems are
being established as, for example, in Kenya and Tanzania, education is seen as an integral component
of buffer-zone management.

Training

As with higher education, training institutions in all relevant sectors could include courses on
environmental concerns in general and biodiversity conservation in particular. In many countries,
training programs for teachers, extension workers for line ministries, and other government officials
pay scant attention to these issues. Staff of international lender/donor agencies and nongovernmental
organizations (NGOs) also need training in these fields, as well as training in understanding the African
cultures in which they work.

National governments must address training needs and staff development. Technical staff in a wide
variety of line ministries and departments should be made aware of how their work impinges on
biodiversity conservation and other environmental matters. Field training should also be an integral
component of staff development. Many officials are city-based and cut off from the realities of rural
life. Within conventional conservation organizations (for example wildlife departments and national
parks systems) substantial reorientation and retraining are needed in two respects. First, attention ought
to be paid to all taxa and all elements of the landscape, rather than concentrating on megafauna and
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protected areas. Second, community participation in protected-area management and biodiversity
conservation outside protected areas needs to become an integral concern of these organizations.

Refresher and in-service courses on biodiversity conservation techniques and participatory methods are
useful steps toward strengthening the understanding of professionals, managers, and technicians on
biodiversity conservation. Exchange among students and specialists, as well as workshops, are also
useful. Training and refresher courses offer the possibility of transfer of knowledge and experience
among different countries and within countries. Courses, workshops, and professional exchanges could
be conducted on a variety of themes related to biodiversity conservation that cut across a range of
disciplines.

Training and development of local expertise is critical. Specialists are needed in various fields. There
is a pressing need for qualified taxonomist') to identify species and to assess areas of rapid loss of
biodiversity. Training programs should emphasize the employment of local people for collection and
identification. Rural people with specialist knowledge, such as herbalists, can greatly assIst in
compiling information on distribution, abundance and vulnerability of plant species.

ill Regional centers of expertise have an impofitant role to play in specialist training. It is more cost
effective to have regional institutions in fields where relatively few practitioners or expensive facilities
are required than to duplicate them in each country (World Bank 1989). For effective biodiversity
conservation, such centers could include instlUction in remote-sensing, geographic information systems,
taxonomy, ex situ conservation techniques, monitoring, wildlife management, indigenous knowledge
systems, and applied anthropology. Institutions already exist that could serve as models-for example,
the regional remote-sensing centers in Nairobi, Kenya and Ouagadougou, Burkina Faso and the colleges
of wildlife management in Mweka, Tanzania and Garoua, Cameroon. The Burkina Faso government
and the University of Ouagadougou use the Nazinga Game Ranch as a training institute for wildlife
principles (see Chapter 5).

Dissemination of new or improved techniques to rural communities is vital to sustained management of
biological resources. Appropriately trained e:{tension agents and peer training are two effective routes
for dissemination. Individuals or groups of mral people can visit a neighboring community (or
country) where a technique has proved successful and learn directly from the practitioners.

Networking

Efforts should be made to identify and strengthen activities that transfer or disseminate lessons learned,
for example, through regional sharing of information. The transfer of ideas and technologies is an
important aspect of the challenge to strengthen the capacity of African societies to take responsibility
for the management of biodiversity in ways that are sustainable in the long term. The efficiency and
effectiveness of communication and technology transfer can be enhanced through use of computer
networks such as ECONET and PEACENET. Sharing of research findings and other information
should be an important aspect of African networking among government, communities, and private
organizations.

•
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CHAPTER NINE

MONITORING, EVALUATION, AND RESEARCH

The Issue

In much of sub-Saharan Africa, there is a serious lack of natural resource inventories and other baseline
data that are of fundamental importance for monitoring biodiversity trends. Consequently, biodiversity
conservation projects and development projects often are designed and implemented using inadequate
information. In addition, conservation projects usually lack built-in provisions for monitoring the
biodiversity and ecology, as well as the economic and social well-being of local residents.
Consequently, it is impossible to accurately assess the impact of most projects and to provide adequate
feedback for making corrections and refinements.

The purpose of monitoring is to recognize changes (in direction, size, rate) when they occur, to assess
Lie reasons for the changes, and to predict their consequences. Information should be compiled on the
levels and patterns of biological resources, ecology, human conditions, and other factors prior to the
start of a conservation initiative. This basic information can provide the foundation for project
monitoring and evaluation, as well as a framework for management decisions. Such baseline
inventories allow later comparisons of important trends so that project implementation can be improved.
If carefully selected, indicators can help identify both positive and negative trends in conservation.

How to Conduct Monitoring and Evaluation for Changes in Biodiversity

Monitoring begins with deciding at what level to conduct data gathering and analysis. The levels
selected depend on the questions that need to be answered. In general, biodiversity conservation
projects should monitor ecosystems, habitats, populations, species, and genetic variability. The issue of
genetic variability is frequently overlooked in monitoring, yet should be given more attention. Entire
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ecosystems must be monitored because what is happening in one part of an ecosystem may be different
from what is occurring in other p~rts of the same ecosystem. Consequently, changes in one area are
likely to have effects elsewhere eventually. In addition, physical information will be needed, such as
rainfall, streamflow, soil erosion, and pollution levels. Socioeconomic data will be needed on
individuals, households, villages, towns, and regions. It is essential to be able to compare before and
~ a project at a specific site, but it is also enlightening to continue comparing that site with other
sites over a long period of time.

There is always a need for coordination of monitoring activities and standardization of methods among
the gover.nment, institutions, nongovernmental organizations (NGOs), projects, and communities. A
distinction must exist, however, between government monitoring and project monitoring, because the
priorities and long-term interests of the two are different. Every project must have its own built-in
monit(jring and evaluation, despite anything that the government may be doing. This does not mean
that there will be a duplication of effort, because each level needs different kinds of monitoring data.
Despite these differences, the results of the project monitoring must be made available to the
government for its decision making, and data from government sources should contribute to the
baseline for a given project.

A system for monitoring must be adopted, preferably using the simplest techniques capable of
producing the required answers. The monitoring methods selected should be compatible with existing
systems at the national and international levels, and the sustainability of monitoring systems should be
assessed from the outset. Monitoring can frequently be conducted by local people, and this practice
should be encouraged whenever possible.

Project Identification and Planning

Within any African country, information available from national development plans, land-use plans,
maps of biomes and vegetation, and other sources can provide a baseline for planning biodiversity
conservation efforts. If a national biodiversity conservation strategy already exists, that is a good
starting point. All countries, however, should establish a national-level system of strategic natural
resource and land-use planning that incorporates biodiversity issues.

Project planning should reflect the objective of conserving representative ecosystems from each of the
biomes within a given country. Within the selected ecosystems, biodiversity conservation efforts should
be planned in the context of human economic and social needs-in other words, by integrating
conservation with sustainable development (see Chapter 5).

Government departments and private institutions already have gathered considerable data on
socioeconomic factors, ecology, and biodiversity in each African country. Much of tlle existing

- baseline biodiversity and ecological information, however, is of limited usefulness, because of
inconsistencies in spatial and temporal scales and in duration and precision (Huntley 1988). For some
critical aspects of biodiversity, such as the clearing of moist forests and the floristic impoverishment of
arid lands, the data shortage is particularly serious. Because this kind of information is fundamental to
identifying project sites and planning rrojects, there should be increased efforts to collect more and
better-quality data.
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New approaches that integrate biodiversity conservation with sustainable development may require
additional basic research for final project site selection and planning. Even though baseline information
is often inadequate, there is seldom the luxury of being able to wait for an adequate data base. Often,
two to three months of applied field research in a preproject planning stage, such as survey transet;t5 or
discussions with local communities (that is, rural appraisal), may be sufficient to address mcijor gaps in
the information base prior to the start-up phase. During the planning process, it is important to ensure
that a project will have sufficient flexibility to permit corrections, additions, deletions, or refinements
that may be indicated once the baseline data havc~ been collected and interpreted.

The Need to Establish a Baseline

Defining the baseline is a crucial step in successfully implementing and maintaining long-term
biodiversity conservation projects. Baseline data collection can be expensive and time consuming.
Therefore it is important to carefully determine the most essential baseline data required and to ensure
that the project allocates appropriate funding to obtain necessary information in a cost-effective manner.

Baseline information should be gathered on all factors relevant to the project, including social,
biological, ecological, institutional, economic, ~md policy conditions and trends. Basic inventory data
may need to include species and varieties, boundaries of habitat types, social and economic conditions,
and demography of the human populations. Baseline data for monitoring biadiversity status include
in~entory of species and varieties, ecosystem processes, habitat types, and population densities of
different species. From a sociar perspective, baseline data are needed on the existing socioeconomic
and demographic conditions and on existing policies that influence biodiversity.

Data collected on species distribution, habitats, and ecosystem structure and function are important
indicators of biodiversity status and viability. Establishment of short-term and long-term conservation
priorities is generally based on inventory data. Assessment of the real impact of conservation activities
in species-rich areas, however, is problematic, because inventory data alone seldom is adequately
detailed for monitoring at the project level.

Zambia offers an example of the value of baseline data. In Zambia, bamboo is used in crafts, such as
making baskets for sale. When local bamboo began dying throughout the area, the foresters did not
know the cause. Plans were formulated to develop an expensive plantation for bamboo. However, on
examining forestry department archives, they discovered that a similar die-off had occurred in the same
area around 1949. In fact, these die-offs were found to occur at long intervals, when the bamboo
flowers and produces seeds. Thus, what was needed in this situation was not an expensive new
plantation but alternative activities for the local people during a period of several years until the
bamboo regrew.

Methods of Monitoring

There is a considerable body of literature on monitoring biological diversity worldwide. Biological
techniques vary from large-scale assessments using remote sensing and satellite imagery to small-scale
transect surveys. Some monitoring is done at the national level and as part of basic research to
describe biological and climatic cycles and socioeconomic trends. This kind of monitoring is costly,
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because of the huge volume of data that is collected and analyzed. For project monitoring, preci.;ely
defined questions must be formulated, so that reliable answers can be provided in a timely manner.
Monitoring of a project is a never-ending task; thus, it must be done cheaply and simply, so that it can
continue indefinitely beyond the initial few years in which a project is initiated. Modern "high-tech"
approaches to monitoring have a role in biodiversity conservation, especially when huge areas are
involved, but the most important and fundamental monitoring for biodiversity conservation and
sustainable development is done by simply getting into the field, walking, looking, measuring,
recording, talking, and collaborating with the local residents.

The following monitoring methods for changes in biodiversity (not social or other indicators) are
ordered by decreasing scale from landscape down to the community level, although many methods can
be used at different levels.

Remote Sensing

Remote sensing or satellite imagery may be used to measure trends in land use and can sometimes
detect patterns of change in vegetation types. Much of the satellite imagery presently available through
regional centers in Ouagadougou, Burkina Faso and Nairobi, Kenya, lacks sufficient detail for certain
forms of anCilysis. In some cases, field technicians may have more detailed information for a project
site than is available from satellite imagery.

Remote sensing requires ground truthing, which tends to be time-consuming and costly. For
monitoring the condition, boundaries, and trends of broad vegetation types over very large areas,
however, remote sensing can offer significant advantages. This technique has been widely used in the
forest region to monitor deforestation and to map forest extent (see, for example, Green and Sussman
1990).

In many parts of Africa, and especially in the high rainfall areas, compiling time series imagery from
remote sensing is complicated by the incidence of heavy cloud cover. Rugged terrain can make its use
even more difficult. Also, trade-offs may need to be made on the scale, or resolution, to be used.
Certain satellites, such as SPOT and Landsat TM, offer higher resolution than others, but data
acquisition costs are also much higher (UNSO 1990). In addition, high-resolution images may require
more time for analysis, due to the larger size of scenes; in other words, more images are needed to
cover a given area than would be true for imagery from lower-resolution sources. Recent efforts have
been made to assess whether lower resolution but less costly imagery from the AVHRR weather
satellites can be useful for monitoring deforestation in Africa (BSP 1993). In general, imagery is
expensive and difficult to get, but it is useful for both monitoring and community participation. In
Zambia, for example, local chiefs appreciate being shown the images of what is happening to their
areas and have used this information to participate in conservation projects (D. Lewis, pers. comm.).

Geographic Information Systems

Geographic Information Systems (GIS) are computerized methods for generating maps and organizing
data, based on spatial and other data stored in digital form. Socioeconomic data also can be organized
in the GIS format. This material is often acquired through satellite imagery or aerial photography, and
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may also be enhanced by means of global positioning systems (see below). GIS software is becoming
an essential tool for land-use management. It permits the rapid and accurate assessment of alternative
development scenarios, comparison of trends, and other essential management functions. As the
necessary computer hardware and software decline in price and increase in speed, flexibility, and "user
friendliness," these systems will become increasingly practical options for African countries seeking
ways of improving conservation initiatives and environmental monitoring.

Global Positioning Systems

Global Positioning Systems (GPS) can improve field research by providing accurate mapping data for
inventories and monitoring systems. GPS systems are often used in conjunction with GIS systems.
GPS can also be used to facilitate "ground truthing" of remote sensing imagery and aerial photographs.
An experimental effort to test GPS for this purpose was recently carried out in eastern Zaire, in
conjunction with a gorilla population study (BSP 1993). In Sudan, a USAID project introduced the use
of GPS techniques for forestry extension workers studying desertification.

Indicator Species

The maintenance of an ecological process in an ecosystem may be linked to the activities of a single
species. For example, several tree species may depend on a single insect species to pollinate their
flowers. Since loss of the insect species would mean the loss of the several tree species as we!!, the
insect's status can be considered an indicator of forest status. Thus, it may be important to monitor the
insect in this case. The disappearance of an indicator species does not, however, in every case signal a
decline in the rest of an ecosystem's biodiversity. Conversely, an indicator species may persist despite
serious losses of other taxa within its ecosystem.

Nevertheless, indicator species may be used for monitoring biological conditions, with one or more
needed for each ecosystem. Because the indicator species should be conspicuous, vertebrates-typically
birds or mammals-are chosen. The indicator species must also be sensitive to ecological changes, so
that it can provide an early warning. For plants, the presence of exotics, pathogens, pioneer or
invasive species can be useful measures. In wetlands, a big vulnerable animal species such as the
African crowned crane can be a good indicator species, if its a.1lJ1ual reproductive success is monitored.
,Simply monitoring the number of adults, however, may be inappropriate for a long-lived species,
because it may take too many years to recognize a problem. Elsewhere, carnivores or even amphibians
may be the most useful indicator species. (For further discussion, see Landres, et al. 1988 and
Huntley 1988).

Scientific Sampling

Objective assessments of biodiversity can be made by employing other scientific sampling techniques,
for example, transect surveys or stratified random sampling. The social and economic condition of
local communities also can be measured by surveys based on statistical sampling methods. Local
technicians can contribute to the systematic collection of monitoring data-for example, by regularly
reading rain gauges, streamflow, and lake levels.
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Subjective Observations

A community's awareness of diminishing returns is an important tool in monitoring biodiversity trends
in specific locations. This kind of monitoring is appropriate at the village level; the repeated surveys
are valuable for involving people and for communication. Diminishing returns can be measured by the
effort required to find an individual plant or animal or by the size of harvest per unit of time expended.
Older residents know where the forest edge used to be. Elders also have the perception of whether
people have enough land to subdivide for their children. The younger hunters know how far or how
long they had to walk to find game two or three years ago, compared with today. Local people who
use medicinal or other plants may notice trends in plant populations through changes in effort needed to
collect them. Many fisheries departments have long relied on c;atch data and effort data in their
monitoring of fish stocks. People also can record noteworthy ecological events. The limitation of such
measures is that they are largely a compilation of subjective perceptions, but the reliability of the
conclusions probably is adequate for the needs.

I.

Interviews and Collaboration

People in the local communities have much traditional knowledge, some of which is vital to the success l\
and sustainability of any development and biodiversity-conservation program (see Chapter 4).
Unfortunately, all this information may not be collected and assimilated in time for the planning stage
of the project. If, however, this information is incorporated into the monitoring process, it can provide
important feedback for refining the course of the project.

Choice of Parameters

Deciding~ to measure is of fundamental importance in monitoring, so that unnecessary expenditure
of time and money can be avoided. The most meaningful indicators of true success in biodiversity
conservation must be identified in advance. Noss (1990) lists the attributes of a good biological
indicator of biodiversity change. An indicator should be:

• sufficiently sensitive to provide early warning of change;
• distributed over a broad geographical area, or otherwise widely applicable;
• capable of providing a continuous assessment over a wide range of stress levels;
• relatively independent of size of the area;
• easy and cost-effective to measure, collect, assay and/or calculate;
• able to differentiate between natural cycles or trends and those induced by anthropogenic stress;

and
• relevant to ecologically significant stress.

The parameters to be monitored should be chosen before the project begins. Sometimes, as a project
develops, it will be necessary to include new parameters for measurement, because objectives may
change or important or efficient parameters may not have been recognized during the planning phase
(Donovan 1984).
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Six criteria to be considered for selecting parameters for monitoring the success of projects and for
monitoring overall environmental change are (Donovan 1984):

1. Objectivity. Is the indicator impartial, tangible, or material (as opposed to subjective)? Could both
a skeptic and a project advocate agree on facts generated by the measure?

2. Verifiability. Are the information sources reasonable, available, or accessible? If special studies or
surveys are required, are funds and skilled personnel available to conduct them?

3. Plausibility. Is the measure believable or genuine? It should vary with the project's progress but
not be significantly affected by changes in unrelated factors.

4. Comprehensiveness. Are all major aspects of the project being measured, and, if not, what
additional indicators are needed?

5. Targeted. Is the measure explicit or specific, including the amount, time, and, if appropriate, target
audience or place?

6. Independence. Is the indicator separate, discrete, and distinct from other measures?

The characteristics of three parameters (composition, structure, function) for describing baselines,
monitoring, and evaluating terrestrial biodiversity are described in Noss (1990). Similar frameworks
could be used to develop a set of indicators that can be used to influence conservation policies and to
assess whether the plans and programs carried out to implement those policies actually achieved their
stated objectives.

Applied Research

In the course of project implementation, specific problems may arise that cannot be resolved using the
data available from the project monitoring system. In such cases, additional data gathering may be
necessary. It sometimes is possible to find the needed information by communicating with departments
in the government, universities and other institutions, private voluntary organizations, businesses, or
individuals. Using already available data is faster and cheaper than starting anew. If the existing data
prove to be inadequate, however, then clearly and precisely defined research may be appropriate.

There may also be occasional need to investigate new components for a project. For example, a
project may need to study the social, economic, and biological feasibility of a new component, such as
introducing community farming of snails and rodents for food. As new opportunities or concepts arise,
a project should have the flexibility to incorporate these into the existing project framework.

Traditional African approaches to land use may also require applied research to better understand how
decisions regarding traditional uses of biological resources are made. The social, economic, cultural,
spiritual, and political aspects of land use are important components for understanding how modern
societies can implement biodiversity conservation programs and are important subjects for further
research. Finally, public policy research that is relevant to biodiversity conservation may be needed.
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Implementation of Monitoring, Evaluation, and Research

Monitoring and evaluation of biodiversity conservation may be implemented by various entities:
governments and institutions, private organizations and individuals, and local communities. Project
personnel and local people should be responsible for a significant portion of any monitoring and
evaluation. External assessments and evaluations may also be advisable, at intervals of one or two
years, to provide the opportunity to draw on expertise from outside the project and to provide
independent verification of the project's achievements and progress.

Detailed technical knowledge and professional experience are necessary for formulating the questions,
designing the monitoring methods, and conducting the evaluations. Technicians with minimal training,
however, can collect most of the data. For example, the training and participation of local-level
"parataxonomists" (as has been successful in Costa Rica) and other initiatives could be undertaken in
Africa. Each project must identify appropriate questions that will provide meaningful answers to
important questions with an economy of data collection investment.

The diversity of approaches and methods used to conserve biodiversity makes it difficult to evaluate the
impacts of different projects. Conservation agencies and institutions sometimes even use several
methods within a single project. Projects may also vary in their specific objectives and long-term
goals. Because of the differences among projects, evaluation questions must be targeted for specific
projects. A project's true success, however, is measured by what it does for the socioeconomic
condition of the local communities and for biodiversity conservation. Project success has sometimes
been assessed primarily in terms of the achievement of administrative targets related to funding,
spending, personnel management, or construction. While this may be important in the short term, it
must not be confused with the evaluation of the true success of a project. Responsibilities for
monitoring, evaluation, and research can be distributed at different levels, and training and technical
assistance may be necessary to strengthen capacities and provide coordination.

International Centers for Technical Cooperation

Centers for specialized biodiversity study may need to be regionally based, since this kind of
investment is often beyond the financial resources of individual countries. For example, centers for
rainforest management or for game ranching could be established regionally. Such centers would
facilitate exchange of information among countries with overlapping ecosystems or biomes. This would
also allow equal access to valuable information that would otherwise be unaffordable for some
countries. The remote sensing centers in Nairobi, Kenya and Ouagadougou, Burkina Faso could also
introduce and coordinate standardized systems of environmental, monitoring and, data collection.

National Technical Institutions

If monitoring and evaluation activities are to be institutionalized at national and local levels, a
reorientation of needs and methods-from international perspectives to country and local conservation
use perspectives-is needed. Collection of adequate baseline data and implementing prescribed
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monitoring schemes require appropriately trained nationals. National-level monitoring can only be
guaranteed by developing government-level institutions.

It is important that~ African country develop expertise in biodiversity conservation, including the
capacities to conduct research, monitoring and evaluation, and for hands-on training. A
multidisciplinary program or agency in each country could assist projects that combine sustainable
development with biodiversity conservation. (This may require funding over a longer term than is
normally available through donor-financed projects, however.) Such an institution could assist in
designing monitoring and evaluation systems for conservation projects and ensuring the sustainability of
these monitoring systems. If conservation monitoring is multidisciplinary, economies might be possible
by developing relationships with on-going activities in other sectors. Multidisciplinary review
committees can assess monitoring efforts and whether a country's national conservation strategy, if one
exists, is being implemented in all sectors.

The national institution could monitor local communities' biodiversity management and socioeconomic
trends. The staff should include a team of ecologists and social scientists. The ecologists would
oversee biological and ecological surveys throughout the country, at each project site. They should be
proficient at surveying natural resources and in identifying ecological trends. They could survey all
project sites at intervals of three to five years, depending on funding and staffing, and should also be
available for immediate response ("trouble-shooting") whenever a community requests their assistance.

Projects with specific needs could develop local and national capacities to conduct research and
monitoring relevant to those needs. Training and human resource development are critical factors in
monitoring and evaluation. Many African countries still lack adequately trained nationals to meet the
needs of biodiversity conservation. Collection and subsequent use of baseline data for monitoring and
evaluation require research experience as well as a thorough knowledge of relevant subject matter.

Environmental assessments prior to project planning and in subsequent monitoring also can be done by
private enterprises, NGOs, research institutions, and consulting firms. NGOs playa vital role in rural
development in Africa, and, to achieve sustainability in their projects, many already are incorporating
ecological principles. With some minor changes, their efforts could in many cases include biodiversity
conservation as well. These organizations represent an important aspect of local capability to
participate in sustainable development and biodiversity conservation. In some cases local enterprises
and individuals may also have a fruitful role to play in this regard, while larger-local and foreign firms
undertaking major projects should be encouraged to implement independent environmental impact
assessments for proposed investments.

Local Participation

Local participation is a prerequisite for research, monitoring, and evaluation and must be encouraged
and enhanced at the onset of a project. Encouraging local participation is a complex and time
consuming process, but local people remain the most intimately linked with biological diversity. A
long history and tradition of using biological resources has developed an inherent tendency among local
people to monitor biological resources.
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As noted earlier in this chapter, local residents can contribute labor and traditional knowledge for basic
research and can provide essential baseline data for a description of the ecosystem and its biodiversity.
Local people should be employed by institutions and private organizations to collect specimens, compile
social and economic information, and measure biotic and abiotic parameters. This must be, however,
done in a coordinated and efficient manner under competent supervision, otherwise time and money
will be wasted on collections that nobody will have time to identify, catalog, or analyze.

Local Capabilities for Monitoring

Local residents can also contribute to monitoring processes. Because of the closeness of the
communities to nature, local people may be quick to detect changes anticipated in projects. As a
general principle, it is easier for people to undertake activities that rely on what they already know than
to learn unfamiliar things. Where necessary, local participation could be fostered through specialized
training.

Local communities are more likely to be aware of species and habitats that are used on a regular basis
than those that are rarely used. Based on this assumption, it is likely that local residents can recognize:

• changes in effort to harvest a product;
• changes in habitat boundaries;
• disappearance of <. formerly common plant, animal, or fungal species; and
• arrival of alien invading species.

The first item reflects the community's awareness of diminishing returns. Local people may observe
changes in time, effort, or distance required to encounter specific animals and plants. Local people
who use medicinal or other plants may be able to assess trends in plant populations by considering any
change in effort needed to collect them.

Second, local communities could monitor changes in the physiognomic boundaries of the vegetation
stands within their ecosystem, for example; is the forest edge in the same place, and does the canopy
have the same proportion of cover?

Third, local people are likely to recognize the disappearance of a species, except for inconspicuous
organisms. This potential local capability has its limitation, however. Toxic chemicals (for example,
DDT) or diseases sometimes can be factors that may not have aff,ected indicator species during the time
period, but that may have affected other organisms. In general, untrained people cannot recognize
changes in population size, except in extreme cases such as either disappearance or irruption of a
population.

Finally, local people usually will recognize the appearance of a plant or animal that formerly did not
occur in the vicinity. Such appearances can have ecological importance. Invasive species sometimes
thrive in their new environment, and replace or destroy indigenous species. Mongooses and rats
introduced to islands have had devastating effects on their prey species. Pigs, goats, and other
herbivores can eat local plant species or varieties to extinction.
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If a community's technicians detected a change, t11ey could request technical assistance from the
national or regional biodiversity monitoring unit. If the community's technicians did not detect any
changes, then the national or regional monitoring unit would return only at regular intervals.

Local communities could compile a time line, which lists the main events in the community's history
that relate to sustainable development and biodiversity conservation. The time line would describe
events and achievements and could help in identifying tr~nds and problems. Sketches or diagrams
could help to illustrate the relationships among local leaders, organizations, and institutions. In
collaboration with local technicians, communities could compile trend lines for such things as drought,
floods, fires, epidemics, soil erosion, natural vegetation cover, crop yields, population, immigration or
emigration, education, and the presence or absence of conspicuous species. Seasonal charts could be
compiled to show labor demands and availability, crop activity, and plant diseases. Maps could show
water distribution ~nd use-areas of people and livestock. (For details see National Environment
Secretariat, et al. 1990.)

An example of the valuable role that local people can play in monitoring biodiversity trends took place
in four communities in Ghana. The people in the com'li~!:"lities studied perceived a drastic decrease in
extent of forestlands over the years. They were ~;iso fully aw.:re of the decline in wild animal
populations and the scarcity of bushmeat and other iDrest lood items such as snails, mushrooms, wild
yams and fruits. The majority of the people interv'~wetl w~re able to identify causes for the declines,
attributing them to forest destruction through in .. c::s;,;d farJl~;ng activities and over-exploitation of
wildlife resources (Ntiamoa-Baidu, in prep.). This tyre of :Ilformation could by enormously valuable
to the implementation of targeted and appropriate pro.kd~ .
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CONCLUSION

Enormous challenges face Africans striving to conserve their biological heritage while improving their
standards of living. Africans value biological resources for a broad range of material and spiritual
reasons. As a result, they are severely affected by the degradation or permanent loss of these
resources. Perhaps more than anywhere else on earth, Africans rely, for their short- and long-term
prosperity, on the continued functioning and production of the biological resource base. Biodiversity,
therefore, is inextricably linked to present and future development on this continent.

On the other hand, the term "biodiversity conservation" has been interpreted by most donors and
international NGOs as the preservation of spectacular mammals, endemic species or highly diverse
ecosystems. This perspective has led to a focus on establishing and ma.'1aging protected areas in
selected countries. Little attention has been paid to biodiversity conservation outside of parks and
reserves, even though the vast majority of species on earth are not found within these protected areas.
Protected areas have been, and can still be, the nuclei of strategies to conserve biodiversity, however,
our view must now extend beyond parks and reserves if we are to ensure that they will not become
simply large open-air zoos over the course of the next century.

The information and ideas contained in this report reflect a perspective on conserving biodiversity in
Africa that is increasingly shared by both Africans and non-Africans; a perspective that combines these
African and international values and knowledge systems to find more promising paths toward meeting
the challenges of conservation and sustainable development.

Past Perspectives

In the process of development, many Northern nations chose to mine the environment to meet their
needs and desires. By using often unsustainable or environmentally destructive practices, and by
exploiting the resources of other nations, developed countries achieved an enviable standard of living.
As a result, however, they have impoverished vital life-sustaining systems in their own and other
countries. In contrast, many Africans understood how to adapt themselves and their cultural, spiritual,
and economic practices to match the capacity of the environment to meet their needs. Hence, Africans
have not yet sacrificed their biological resource base to development. In many places Africans continue
to manage the resources they have used sustainably for thousands of years.

Nevertheless, for Africans, time has begun to alter this relationship to the land for many reasons.
Colonial regimes abolished traditional African cultural and tenurial systems. Values and material goods
from developed countries became the desired standard at great cultural and economic cost. The effort
to combine international and African political and economic systems has not yet provided a stable base
for development. Finally, populations have grown markedly and deep poverty has become widespread
and seemingly insurmountable.

As Africans seek to attain a standard of living similar to their Northern counterparts, many see no
choice but to follow the same path to development that developed countries took, a perspective which
has been supported by donors in the past. Yet, the options for development available to Africa are
very different from those available to European nations in the past century. Africa's present and future
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are fraught with extraordinary difficulties; difficulties that cannot be solved by mimicking the no longer
feasible development strategies that were so environmentally and culturally destructive in the p:lSt.

A New Perspective

Given the increasing globalization of economic systems and environmental impacts, it is now imperative
that the world's nations collaborate to find the means to adapt the evolving needs of humans to the
finite resources of the natural environment. In Africa, the solution to this challenge will require
combining the strengths of both African and non-African knowledge and value systems. Africans can
no longer rely solely on the traditions that once clearly defined their role and position in the natural
world. To overcome the obstacles they face, Africans will need many of the technologies that Western
science has developed. Yet Africans must use their intimate knowledge of the environment and the role
of people within it to select, modify and adapt these outside technologies if they are to work effectively
within an African social and ecological context.

Conserving biological resources in all countries for the benefit of all inhabitants will require a broader
vision than is presently taken. Planners at all levels must regard the entire landscape as an
interconnected, functional system, and plan for varying degrees of use that correspond to the differing,
but interactive, physical and biological characteristics of landscape components. Human activities and
eco{ogical functions are inextricably linked in complex and far reaching ways. Ecosystem function,
wildlife migration patterns, local climate, water cycles, river flow, seed dispersal, etc., all cover or
cross into areas larger than most projects, parks or government administrative zones. Thus, there is no
longer room in Africa for development to be implemented through isolated and independent activities
without considering the local, regional and global consequences. Development and conservation
planning must move toward a more regional or landscape perspective if solutions are to be found to
Africa's environmental management problems.

Finally, to identify the role of biodiversity in development, as well as to learn a.'1d give value to African
knowledge, the participation of all stakeholders using biological resources must be sought and won.
This can be accomplished through the development of an enabling environment that maintains a
democratic "social contract" of shared rights and responsibilities between all tiers of government and
constituents. The right to manage the resources around them should be returned to communities at the
grass roots level, and the benefits reaped from the use of these resources must accrue to all
stakeholders, particularly the true custodians of the resources-the local people.
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Biodiversity:

Biological
Resources:

Chitemene:

Communal Area
Farming System
(CAFS):

Cultivar:

Conservation:

Convention on
Biological
Diversity:

Ecosystem:

Endemic:

GLOSSARY OF TERMS
As Used in this Report

A shorter form of "biological diversity." The variety and variability among
living organisms and the ecological complexes in which they occur (OTA 1987).
Biodiversity can be measured in terms of: biomes (e.g. tropical moist forest or
coastal wetland), ecosystems (a portion of the biome in which the living
organisms seem to be self-sustaining), species, and genetic varieties. (McNeely,
et al. 1990)

Includes genetic resources, organisms or parts thereof, populations, \)r any other
biotic component of ecosystems with actual or potential use or value for
humanity. (United Nations 1992)

A shifting cultivation system practiced by the Bemba of northern Zambia. Crops
are grown in an ash garden made from burning a pile of branches cut from trees
in an outlying area ten times larger than the ash garden.

The CAFS of Zimbabwe is a low-input agropastoral farming system in
which croplands and areas used for livestock grazing coexIst in close proximity.
Cattle manure is used to maintain crop production and farmers plant indigenous
browse species for their livestock.

Horticulturally/agriculturally derived variety of a plant, as distinguished from a
natural variety.

The management of human use of the biosphere (and its components, species,
communities and ecosystems) to yield the greatest sustainable benefit to present
generations while maintaining its potential to meet needs and aspirations of future
generations. Thus, conservation embraces preservation, maintenance, sustainable
utilization and restoration, and enhancement of the natural environment (IUCN,
UNEP, and WWF 1980).

As yet unratified convention negotiated under the auspices of the United Nations
Environmental Programme. The purpose is to stem the loss of biological species
and biodiversity worldwide. The convention contains provisions that are
intended to ensure effective national action to curb the destruction of biological
species, habitats and ecosystems (United Nations 1992).

A dynamic complex of plant. animal and micro-organism communities and their
non-living environment interacting as a functional unit. (United Nations 1992)

Species native, restricted or peculiar to a locality or region. (IUCN 1991)
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Ex-situ: The conservation of components of biological diversity outside their natural
habitats. (United Nations 1992)

Fundikila: A compost-based agricultural system practiced by the Mambwe tribe of
northeastern Zambia. In this grass-manure mound method, the grass is hoed and
buried below a mound of earth and manure to form a compost.

Germ Plasm: Hereditary material; genes.

in-situ: The conservation of ecosystems and natural habitats and the maintenance and
recovery of viable populations of species in their natural surroundings and, in the
case of domesticated or cultivated species, in the surroundings where they have
developed their distinctive properties. (United Nations 1992)

Landrace: Primitive varieties or local cultivars of crops that have evolved under traditional
agricultural practices.

Modem: Produced by or embodying the most recent techniques, methods or ideas
(Webster's 1986). Usually used in this document as contrasting with
"traditional" (the handing down of information, opinions, beliefs and customs by
word of mouth or by example; transmission of knowledge through successive
generations without written instructions), or "indigenous" (originating or
developing or produced naturally in a particular land or region or environment).
(Webster's 1986)

North or Northern: Refers to all developed countries, as opposed to developing countries. (The term
"West" or "Western" is still used to designate concepts or issues conceived of in
Europe or the United States.)

Stakeholder: Any individual or group with a distinct interest in the use and management of a
particular natural resource.
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BIOGRAPHICAL SUMMARIES

The African Biodiversity Consultative Group

Prof. Emmanuel Chidnwayo is a Senior Lecturer in the Biology Department at the University of
Zambia, teaching and conducting research in tropical ecology. Professor Chidumayo has participated in
the preparation of various major environmental reports, including the Zambia National Conservation
Strategy, a National Soil Conservation and Agroforestry Needs Assessment for Zambia, and a report on
the Environmental Effects of Agricultural Change and Development in the Northern ProviI}.ce, Zambia.
Professor Chidumayo received his M.Sc. (Theory) in Conservation Biology from the University of
Nairobi and his M.Sc. (Research) in Biology from the University of Zambia. Professor Chidumayo
worked for 10 years as Conservator of Natural Resources in the Zambian Ministry of Lands and
Natural Resources.

Dr. Mohamed Khalil is the co-Director of the Advanced Centre for Environment and Policy Studies in
Nairobi, Kenya. Dr. Khalil also serves as a part-time Lecturer in the Economics Department at the
University of Nairobi. Dr. Khalil has written extensively on biodiversity policy issues. He received
his Ph.D. in Science and Technology Policy Studies at the University of Sussex, UK. Dr. Khalil has
served as Program Director at the African Centre for Technology Studies (ACTS) and the Executive
Director of ACTS Biopolicy Institute.

Dr. Patricia Mcfadden is a Program Officer with the Centre for African Family Studies (CAPS) based
in Nairobi, Kenya. Dr. McFadden has served as Chairperson of the Steering Committee for the
Gender Relations Project, Executive Secretary of the Association of African Women for Research and
Development (AAWORD), and Editor of the AAWORD newsletter, "ECHO. II She has written
extensively on women in the agricultural sector in Swaziland. She received her Ph.D. in sociology
from Warwick University in the United Kingdom and is originally from Swaziland.

Dr. Steven Njuguna is the Coordinator of the Biodiversity Conservation Programme in Eastern Africa
for WCN-The World Conservation Union. Dr. Njuguna has served as the Associate Director at the
Centre for Biodiversity at the National Museums of Kenya. He received his Ph.D. in ecology from the
University of Nairobi.

Dr. Yaa Ntiamoa-Baidu is a Senior Lecturer in the Zoology Department at the University of Ghana.
Dr. Ntiamoa-Baidu is currently on a two-year sabbatical leave, serving as Project Officer for the Save
The Seashore Birds Project. The project is aimed at protecting seashore birds and their coastal wetland
habitats. Dr. Ntiamoa-Baidu received her Ph.D. in zoology from Edinburgh University, UK. Before
coming to the University of Ghana, Dr. Ntiamoa-Baidu worked for 12 years in thCl Ghana Department
of Game and Wildlife, starting as an Assistant Game Warden and rising to Deputy Head of Department
in charge of the Wildlife Research Division.

Dr. Ademola Salau is Deputy Vice Chancellor and Professor of Geography at the University of Port
Harcourt, Nigeria. Dr. Salau is Coordinator of the Multinational Working Group on Environment for
CODESRIA (Council for the Development of Economic and Social Research in Africa, Dakar,
Senegal). Dr. Salau is the Chairman and trustee of the Nigerian Environmental Study/Action Team
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(NEST), which published the first ever environmental profile on Nigeria entitled Ni~eria's Threatened
Environment. Dr. Salau is Coordinator of the lIED/NEST, NGO Country Report for the UN
Conference on Environment and Development. Dr. Salau received his Ph.D. in from Rutgers
University in the United States.

Dr. William Weber is the Assistant Director for Africa of Wildlife Conservation International,
responsible for planning and coordinating the organization's African conservation program. He was a
co-founder of the Mountain Gorilla Project in Rwanda and has served as the field manager for the
Ruhengeri Resource Analysis and Management project, also in Rwanda. Dr. Weber received his Ph.D.
in Land Resource Management from the University of Wisconsin.

BSP Consultants

Dr. Alden Almquist is a literary examiner at the Library of Congress. He has expertise in indigenous
knowledge systems in Africa, based on many years of research in Zaire. Dr. Almquist received his
Ph.D. in Anthropology and Africa Studies from Indiana University.

Dr. Ian Deshmukh is a senior associate with Associates in Rural Development, Inc. (ARD). He has
taught, researched and consulted on tropical ecology and sustainable use and conservation of biological
resources for fifteen years. For three years, he worked in southern Somalia on ARD's Juba
Environmental and Socioeconomic Studies Project. Prior to joining ARD, Dr. Deshmukh was a faculty
member at tlle University of Nairobi for six years, where he taught ecology, natural resources and
conservation at undergraduate and graduate levels. Dr. Deshmukh received his Ph.D. in Ecology from
tlte University of Dundee, Scotland.

Dr. Paula DonneIly-Roark is an independent consultant with expertise in participatory development
issues. She has worked extensively in Africa. Formerly, Dr. Donnelly-Roark was the Director of the
Office of Research and Evaluation for the Africa Development Foundation. Dr. DonnelIy-Roark
received her Ph.D. in Social Change and Economic Development from the University of Colorado.

Dr. GeQr~e W. Frame is an independent consultant who has over twenty-seven years of experience in
large mammal ecology, animal surveys, ecosystem conservation, habitat management, biodiversity
conservation, land use policy, and game ranching. He has extensive experience in Burkina Faso, where
he worked as a scientific advisor to the Nazinga Game Ranch. He has also conducted ecological and
behavioral research in Tanzania. Dr. Frame received his Ph.D. in Wildlife Ecology from Utah State
University.

.L....Erederick SWartzendruber is an independent consultant with experience in project identification, II'

design, implementation, and evaluation as well as policy analysis and impact assessment. He has field
experience in Ethiopia, where he headed a project tltat introduced improved cookstoves to Ethiopian
households; Sudan, where he was an advisor on the production and marketing of renewable energy
technologies; and Botswana, where he headed a small enterprise development program. Mr.
Swartzendruber received his M.A. in International Studies from the School of International Service at
American University.
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