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Preface
1 Background
The Strategic Approach for Integrating Biodiversity in Development Coopera-tion is a product of the Biodiversity in Development Project (BDP). The BDPwas conceived in response to an expressed need by the European Commissionand European Union (EU) Member States development cooperation agencies forincreased coherence in their approach to biodiversity issues, and is a partner-ship of the European Commision, DFID and IUCN. 
The BDP outputs represent the culmination of an extensive programme of consultation. The Strategic Approach document is the product of consultationbetween EC policy advisers and task managers dealing with biodiversity andthe environment, and those working on natural resource and non-naturalresource issues. The EC/EU Tropical Biodiversity Advisers’ Group was in-volved at all stages, providing guidance and comments on drafts. In addition,early drafts of the Strategic Approach were discussed at four regional work-shops, held in Cameroon (west and central Africa), Sri Lanka (Asia), Botswana(southern and eastern Africa) and Peru (Latin America and Caribbean). Theseworkshops involved almost 100 participants from 38 countries1.

2 What does the Strategic Approach cover?
The BDP aims to support the EC and EU Member States in meeting their obli-gations under the legally-binding Convention on Biological Diversity (CBD).While respecting the sovereignty of individual nation states, and the effortsthey are making in biodiversity conservation and sustainable use, the CBD provides for international support to developing countries in meeting the ob-jectives of the Convention through bilateral, multilateral and other channels.From the perspective of development cooperation, any such support to develop-ing countries should be in the context of achieving sustainable developmentand take account of the global values of biodiversity. 
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Agrobiodiversity is important in supporting local livelihoods.

1 Details of the BDP process and outputs can be found on DG Development’s environment web page:http://europa.eu.int/comm/development/sector/environment.

Many poor people rely on a wide range of plant and animalspecies for subsistence and trade.
Countries in the Organisation for EconomicCooperation and Development (OECD) have agreedto eight International Development Targets (IDTs)which were compiled by the Development Assist-ance Committee (DAC) (see Figure 7). They focusattention on economic well-being, social and humandevelopment, and environmental sustainability andregeneration, with poverty reduction as an over-arching goal. In line with these targets, the StrategicApproach addresses the related and important issueof integrating biodiversity into development coop-eration policy and practice. The document high-lights the need to realise biodiversity’s full poten-
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The report then lists key actions that need to be taken by policy makers, pro-gramme designers and coordinators, and project implementers to ensure thatbiodiversity is integrated into development cooperation. The emphasis is onusing biodiversity to contribute to, rather than compete with, efforts to fightpoverty worldwide by considering conservation and sustainable use of biodiver-sity in the context of sustainable development and poverty reduction. 

BIODIVERSITY  IN  DEVELOPMENT

VIII

Technical EC publications relating to biodiversityin development cooperation
The Strategic Approach report is complemented by other EC publications and reports:
• Guiding Principles for Biodiversity in Development: Lessonsfrom field projects (BDP 2001) presents both opinionsfrom developing countries and an elaboration of bestpractice principles (summarised in the ProgrammingChapter of the Strategic Approach). It is especially for theattention of EC officers in delegations, private sectoractors and non-government organisations (NGOs) working in developing countries.• twenty Biodiversity Briefs – BBs2 – (BDP 2001) provide anoverview of the biodiversity aspects of a variety of issues,to raise awareness amongst policy makers.• the EC Environmental Integration Manual (EC 2001) coversthe procedures to be followed and the tools available forintegrating environmental issues at policy, programmingand project levels of all development cooperation activi-ties.
These documents can be found on the Directorate General(DG) for Development websitehttp://europa.eu.int/comm/development/sector/environment

TEXT BOX 1 tial to support development, while addressing thedirect and underlying causes of its loss. In doingthis, it offers technical support to the EC’s Bio-diversity Action Plan for Economic andDevelopment Cooperation (COM (2001) 162). 
The Strategic Approach covers all terrestrial biodi-versity, inland waters, coastal areas and some marineissues relevant for development cooperation. It focuses principally on the conservation and sus-tainable use of biological resources in developingcountries, from both natural and farm habitats. 
EC institutions group tropical countries into twoblocks: the countries of Africa, Caribbean and thePacific (ACP) and those of Asia and Latin America(ALA), and this geographic grouping is followedhere.

3 Who is the StrategicApproach for?
The Strategic Approach is intended for use by theenvironment and biodiversity task managers of theEuropean Commission’s development cooperationprogrammes. However, it is expected that theStrategic Approach will also prove useful to bothEU Member State development agencies, and tobiodiversity and environment task managers ofpartner countries. 
Other documents produced by the BDP (see TextBox 1) are complementary to this volume, but havedifferent primary target audiences. 

4 What is the StrategicApproach for?
The Strategic Approach report defines biodiversity, clarifies misconceptionssurrounding this relatively new term, and elaborates on its importance fordevelopment. It also describes both the direct and indirect causes of loss of bio-diversity, at genetic, species and ecosystem levels. In light of these issues, theStrategic Approach defines the challenge for development cooperation invest-ments in balancing the need to reduce poverty with the need to reduce the lossof biodiversity. 

The costs and benefits of conservation and sustainableuse of biodiversity should be shared equitably.

An important component of
poverty reduction is food
security. Biodiversity offers a
range of nutritious foods for a
varied diet.

2 Cross reference is made to Biodiversity Briefs throughout this report.
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The Challenge
Biodiversity and conservation are two separate, but commonly-linked concepts.It is important to separate them when considering biodiversity in a develop-ment context. Conservation refers to a set of objectives, or management activi-ties, designed to maintain populations of genes, species and areas of ecosys-tems. Biodiversity, on the other hand, provides: the raw material for evolution,breeding programmes and genetic technology; the wealth of species that supplyproducts for subsistence, trade and cultural artefacts; and the ecosystem pro-cesses and functions that support productive landscapes. Biodiversity can beconserved, used, or destroyed.
A second misconception about biodiversity arises because we commonly referto components of biodiversity – timber resources; staple crops; indigenous fish,etc. – as natural resources. In perceiving them as natural resources of immedi-ate and visible use we forget that they are also a part of biodiversity – the liv-ing part of the environment. The role of these natural resources within ecosys-tems is of critical importance to maintaining the health of the environment.Although less visible, the role of biodiversity components in maintaining soilfertility, forest habitats and productive wetlands and other ecosystem servicesis also crucial to sustainable development. Moreover, many components of bio-diversity little-used today, may be important to meet changing needs in thefuture.
The world is losing its biodiversity at an increasingly rapid rate. This loss com-monly bring benefits to a few powerful actors, but deprives many people of thenatural capital which is the foundation of their livelihoods. The links betweenbiodiversity and poverty are complex and somewhat circular as loss of bio-

Chapter 1

Biodiversity supports these womenfarmers through the many varietiesof potatoes they grow, through thediversity of organisms ensuring thehealth of the soil, and through theecosystem services which help toregulate soil erosion, water flowand nutrient recycling.diversity can lead to increased poverty, but povertycan also be an underlying cause of loss of biodiver-sity. Addressing poverty issues through develop-ment cooperation, therefore, requires an assess-ment of the links between biodiversity and poverty. 

1.1 What is biodiversity?
The term ‘biodiversity’ was only coined in the1980s (Wilson, 1988), and there is still much mis-understanding about what it means. People com-monly think of spectacular large mammals in anAfrican savannah or pandas in China when theyhear the word. While such animals are indeed 

BIODIVERSITY  IN  DEVELOPMENT
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components of biodiversity, the concept encompas-ses much more that is less easily seen, less obvi-ously interesting to humans, and yet crucial forhuman development. Biodiversity is shorthand forbiological diversity, and for all life on earth. It com-prises the plants and animals that we can see, butalso the microscopic organisms that live in the soil,the bacteria in our digestive tracts, and the myriadbiological processes that sustain life on earth. 
In their efforts to understand the term people haveconsidered it from various perspectives. For example,it can be described in terms of its composition,

Definition of biodiversity
Biodiversity is ‘the variability among living organisms from all sources, including terrestrial, marine and other aquatic eco-systems and the ecological complexes of which they are part;this includes diversity within species, between species and ofecosystems’.
CBD,Article 2

TEXT BOX 2

These trees have evolved a resistance to fire which helps them survive harsh conditions.Some species are useful to humans because they are easy todomesticate and provide food –such as carp which can be farmed
in fishponds.

Diversity between species (species biodiversity)refers to a combined measure of the number ofspecies and the number of individuals in a species(abundance); species number alone is termedspecies richness. A species is defined as a group oforganisms that are able to inter-breed freely, andspecies biodiversity incorporates characteristicssuch as size and structure, population dynamicsand reproductive cycles, behaviour patterns andtaxonomic differences.
The current best estimate of the number of specieson earth is 13 million (Heywood and Watson, 1995),of which over 70 per cent are tiny animals withoutbackbones. From the perspective of development, anumber of species’ qualities need to be kept inmind: Are they pathogens or disease vectors? Dothey have subsistence, commercial, social or cul-tural values? Are they migratory or endemic to arestricted area? Are they abundant and capable ofrecovering quickly from harvesting? These ‘bio-qualities’ need to be added to quantitative meas-ures of species number and abundance whenspecies biodiversity is assessed.
Diversity of ecosystems refers to the variety within and between differentecosystems. An ecosystem is a dynamic complex of plant, animal and micro-organism communities and their non-living environment, interacting as afunctional unit (CBD, Article 2). Within ecosystems, biological processes suchas pollination, predation and symbiosis fulfil important functions. Interactionsbetween living and non-living components are essential in providing ecosystemservices: soil formation, nutrient recycling and water purification, for example. 
Humans have long been a component of ecosystems, and the interplay betweenbiological processes and human impacts have shaped each other, giving rise toproductive landscapes that combine biological and cultural diversity. Sincehumans have long had an impact on natural ecosystems, the term ‘wildlands’will be used in this report to denote areas with low, or only historical humanimpacts, and which do not rely on human intervention to be maintained. 

structure and function; the information it holds; its energy and mass; as variouscombinations of human and natural capital; the goods and services it provides; itsspiritual and religious importance; and the options it represents for the future. 
Of these aspects, which are important in the context of development coopera-tion? It is sensible to begin with the definition given in the CBD (see Text Box 2),and to consider genetic, species and ecosystem biodiversity from a develop-ment perspective:
Diversity within species (genetic biodiversity) refers to the frequency and variety of genes within and between populations of the same species. Geneticbiodiversity is reflected in differences in the heights of adult rice plants, theflavour of maize varieties, or the yields of pine trees, for example. 
One key characteristic associated with genetic biodiversity is the capacity toevolve. Evolution occurs through adaptation in response to natural selection, or artificial selection in the case of human-directed breeding. Populations adaptto new selection pressures, which may lead to locally-adapted varieties of cropsand stock, but equally can lead to new varieties of pests and pathogens. Forexample, resistance to new anti-malarial drugs can evolve in malaria parasiteswithin 10–15 years.
A second key feature of genetic biodiversity is the vast amount of molecularinformation held in species’ ‘genepools’. This information is the product ofmillions of years of evolution, and has been drawn on by plant and animalbreeders, and more recently genetic engineers, to develop desired characteris-tics in populations. Any loss of genetic biodiversity is permanent. 

The pesticidal qualities of plantextracts, such as those from theneem tree, are of particular
value to poor farmers
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1.2 Why should we care about biodiversity? 
To understand the importance of biodiversity for human development, we needto evaluate the products that can be used (both species and genes), and the eco-system services that support human development. An accurate valuation ofbiodiversity needs to consider the direct use values (products), and indirect usevalues (services), and combine consumptive and non-consumptive use. In addi-tion, it needs to take into account the value of biodiversity components thatare not used (see Figure 1). 

Figure 1 – Total economic value of biodiversity (with examples) 

Unless public goods and services are included in valuations, then short-term,unsustainable land-use practices are likely to appear more profitable. This canbe seen in many tropical countries, which have mined natural resources forshort-term development benefits and are now impoverished as a result (WorldBank 2000).

1.2.1 Products
People rely on a wide range of products including domesticated crops, live-stock, fish and trees, and products gathered from fallows and wildlands. Thewide range of uses to which these products are put are illustrated below, withexamples given in Text Box 3: 
■ Food: people and their livestock eat a range of cultivated and wild products,such as fruits, nuts, leaves, vegetables, roots, insects, fish, mammals, andbirds.
■ Wood is used for fuel, building material, tools, household implements, andfurniture.
■ Grasses, reeds, and other leaves are used for food, thatch, mats, baskets,wrapping, livestock feed, and compost.
■ Oils, resins, and bark are used in variety of ways, including medicine andsoap manufacture, and in rituals.
It is estimated that roughly 80 per cent of the rural population in Africa dependto some extent on products harvested from the wild. Taking one recent exam-ple, a study on household resource use in Zimbabwe between 1994 and 1997,

Examples of components of biodiversity upon which communities rely
TEXT BOX 3

Sources: IUCN Sri Lanka (personal communication);WHO website; Davies and Richards, 1991; FAO, 1999; Campbell and Beardmore, 2000; Groombridge and Jenkins, 2000

shows that wild products provided 37 per cent of total income of rural house-holdsin one area. Moreover, poorer sections of the community depended farmore on these wild products than richer groups. The products provided 40 percent of the income of the poorest 20 per cent of the community, whereas therichest 10 per cent of people derived only 29 per cent of the income from thesesources (Cavendish, 2000). 

• Communities in Indonesia use up to 800 species ofplants and over 100 animal species.• The diet of the Tukanoan Indians of the Amazonincludes more than 20 species of insects.• Small fish species with no commercial value canaccount for up to half the total catches in manyfloodplains; because they are eaten whole, such fishprovide significant nutritional benefits (fats, protein,minerals and vitamins).• The Kayapo of Brazil plant more than 45 species oftree for food or to attract game; they also cultivate86 varieties of food plants.• The Siona-Secoya of Ecuador routinely cultivate 15 varieties of manioc, 15 varieties of plantain, andnine varieties of maize.• In Papua New Guinea, the Gidra get more than halftheir calories and more than 80 per cent of theirprotein from the wild.• Of food items consumed by villagers adjacent to theGola Forest in Sierra Leone, 14 per cent were hunt-

ed, 25 per cent were from fallow land, 8 per centwere from plantations, 19 per cent were from farm,swamp or garden, 21 per cent were from streamsand 13 per cent were bought or given.• In Java, home gardens in a single village can supportup to 500 species.• The Hanunoo of the Philippines practised a system ofinter-cropping that involves up to 40 crops in a singlefield.• In Huastec of Mexico, more than 300 useful speciescan be found in managed forest plots.• Some 21,000 medicinal plants have been listed byWHO. It is estimated that 80 per cent of all healthcare in developing countries relies on biodiversitycomponents gathered from the wild .• In Sri Lanka, ayurvedic medical preparations form partof the traditional system of health care, developedover the past two millennia. Some 1,414 plant speciesare used, and are widely held to be effective,particularly for treating long-term illnesses

The range of wild and domesti-
cated plants and animals that 
people use for subsistence and
trade is enormous.

Source: adapted from Pearce and Moran, 1994.

Total Value

Use Values

Indirecte.g. watershedprotection
Optione.g. assuring possibility of 
future use

Existencee.g. rare species preserved for 
future generations

Non-use Values

Direct
e.g. bushmeate.g. ecotourism
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Non-timber forest products (NTFPs) are also of eco-nomic significance. Bushmeat revenues, for exam-ple, are very important throughout west and cen-tral Africa, as well as Latin America: some 370,000monkeys are killed annually in Loreta department,Peru, for trade and local consumption (Robinsonand Redford, 1991; Ntiamoa-Baidu, 1997).Specialist sport hunting can also be an importantsource of income, with trophy hunting fees inTanzania, Zimbabwe and Namibia ranging fromUS$ 3.6 to 6 million a year (Wilkie and Carpenter,1999; Chardonnet et al, 1995). 
Turning to marine environments, fish capturedanually from the sea and inland waters amount to94 million tonnes (FAO, 1998) and provide 75 percent of the primary source of animal protein forover one billion people worldwide. The exporttrade in fish exceeded US$52 billion in 1996, ofwhich 32 per cent gave a net trade surplus to devel-oping countries. 

Domestication – biodiversity pyramids
The biodiversity management that has contributedmost to human development is the domesticationof wild species (plants, mammals, birds, fish,insects and even micro-organisms) as crops andstock. Selection and breeding programmes havefocused on only the most useful and productivespecies, breeds and varieties (see Text Box 5). As a result, human development rests on the apexof a biodiversity pyramid, with a few species,breeds or varieties being used intensively and manyothers undomesticated or little-used. This domesti-cated component of biodiversity is the product ofhuman selection, and often depends on humanknowledge, technology and management to sur-vive, and its careful management is important tokeep options alive for future development.

Genebanks – hidden natural capital 
Breeding new varieties to cope with new conditionsand changing needs is one way of reducing risks.Because high-technology, high-input solutions areout of reach of most small-scale farmers, risk ismanaged by using a number of genetically-distinctvarieties of each crop, livestock or fish species.Such varieties are adapted to local conditions, andpossess the genetic variation to allow on-goingadaptation. For example, 98 shifting-cultivatorhouseholds in Sierra Leone were using 59 differentrice varieties with four to eight varieties in eachfield (Thrupp et al, 1997). 

BIODIVERSITY  IN  DEVELOPMENT
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A safety net for vulnerable groups
Groups on the margins of the market economydepend on biodiversity products freely gatheredfrom wildlands or fallows, and cultivated on-farm.Yet these common property resources are oftenoverlooked and under-valued in national and inter-national accounting systems. Where biodiversity isnot managed, losses can make poor groups poorerand even more vulnerable to shocks and stresses.
Furthermore, external shocks, such as the collapseof market prices for export crops, droughts or flood,new pests or diseases, hit hardest at the poor, whohave little or no financial reserves or credit to fallback on. Wild biodiversity can provide a ‘safetynet’. In one area of dryland India, for example, therural poor normally derive 14–23 per cent of theirincome from wild products; in times of droughtthis rises to as much as 57 per cent (Jodha, 1986).The genetic diversity of crops and livestock (seebelow) may also buffer the poor against shockssuch as crop failure. 

Wildland biodiversity for economic activities
In addition to their subsistence value, wild speciesare also of commercial importance to rural peoplesand local, national and international companies. 

Food securityThe nutritional quality of foods is an important aspect offood security. In fish ponds in north-east Bangladesh, forexample, recent experiments have shown that the introduc-tion of small indigenous species of fish (once called ‘weedfish’) can play an important role in improving the nutritionof poor communities. One particular species, locally calledmola, has high concentrations of Vitamin A in and aroundthe eyes, and because it is eaten whole also provides cal-cium.Thus, by introducing this indigenous fish into carp fishponds, high yields of animal protein, vitamin A and calci-um can all be provided.
Source: Roos et al, 2000

TEXT BOX 4

In 34 developing countries, fuel-
wood meets of 75 per cent of 
the national energy demand.

Fish, often caught by artisanal and
small-scale fishers, are an impor-tant source of dietary protein,oils, vitamins and minerals inmany developing countries.

Bushmeat hunting is important forfood and trade, and often reducescrop losses.

For example, research shows that forest products from tropical zones contribute10 per cent of GDP in 18 countries of Africa. Worldwide, tropical countriescontribute 25 per cent of the international timber trade of over US $330 billionannually (with Malaysia and Indonesia accounting for half of the trade fromtropical countries). However, many traded products do not enter formal mar-kets, and domestically consumed timber is not included in the internationaltrade figures: more than 80 per cent of timber felled in Brazil, for example, isnot exported (Bernales, personal communication).
Biodiversity pyramids
• Around 7,000 plant species have been recorded as foodand agricultural crops (from an estimated 270,000higher plant species). Only four crops (wheat, rice, sugarand maize) account for 63 per cent of the world’s plant-derived calorie intake (FAO, 1996).• Over half of all timber plantations comprise trees fromjust four genera: Pinus, Eucalyptus, Acacia and Tectona (FAO,1999).• Of the 4,763 mammal and 9,946 bird species on earth,about 40 have been domesticated and, of these, only 14account for more than 90 per cent the world’s livestockproduction (FAO, 1998).• Domesticated fish provide 25 per cent of the fish we eatand are also used to produce fish meal and oil (FAO,1998). Four carp species (silver, grass, common and big-head) account for more than one-third of world aquacul-ture production.• Commercial butterfly farming and silkworm productionrelies on a tiny fraction of the 120,000 or more butter-fly and moth species to choose from.

TEXT BOX 5
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annually. Similarly, populations of wild coffee have provided genetic materialthat has conferred resistance to rust fungus infection in domestic coffee-treeplantations (Oldfield, 1984). In the highlands of central Asia, semen from wildyaks has improved the productivity of domesticated yak populations (Blench,2001).
The molecular information contained within biodiversity has considerablevalue in the pharmaceutical, horticulture, crop and biotechnology industries(Ten Kate and Laird, 1999). Of the 150 most-prescribed drugs in the UnitedStates, some 56 per cent derive in some way from wild sources. The crop-breeding industry spent over US$300 million on research and development ofnew crop varieties (Swanson, 1998), making use of traditional variety sourceswhere possible. If carefully regulated, this type of bioprospecting for new geneticresources can even benefit local communities, although this seldom happens.3

BIODIVERSITY  IN  DEVELOPMENT
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The commercial value of the genetic biodiversity of domesticated species, aswell as the genes in wild relatives of domesticated plants and animals, is seldomaccurately valued. To give some idea of its importance, a gene taken from anancestral population of barley plants in Ethiopia has been used to protect Cali-fornia’s barley crop from yellow dwarf virus. The crop is worth US$160 million

Domesticated rice is the staple
diet of millions of people.

Four thousand or so domesticatedand semi-domesticated livestockbreeds depend on local knowledge
to maintain viable populations.Many are at risk of extinction.

1.2.2 Non-consumptive use
It is possible to use biodiversity without consuming it. The non-consumptiveuse of the scenic beauty of certain areas is valuable as a recreation and tourismresource, for example. The market in tourism accounts for 11 per cent of globalGDP, and is increasing at about 12 per cent annually. More than 20 per cent ofCosta Rica’s foreign exchange earnings come from tourism, largely ecotourism.However, ecotourism is not an option for all countries. Open savannahs withlarge mammals, and coral reefs with flashing assemblages of fish have highearning-capacity, as do mountainous areas, coastal regions and wetlands. Butforests generally have limited potential for tourism revenue unless linked withother resources, such as nearby beaches.4

3 See Biodiversity Brief 3.
4 See Biodiversity Brief 9.

The rich marine life associated withcoral reefs can be a strong attrac-tion for tourists who wish simplyto look at it.
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Diversity of soil micro-organisms is critical for soil fertility. In semi-aridAfrican fields, the productivity of cowpeas is enhanced by the presence of soiltermites, which improve the release of nutrients into the soil. At the micro-scopic level, Rhizobium bacteria form nodules in some plants roots (especiallylegumes), which can fix nitrogen, and mycorhizal fungi improve nutrientuptake. Both substantially improve plant growth and productivity. Fungi arealso vital in decomposing plant and animal matter, and recycling nutrients.
Other ecosystem functions, which are a product of the interaction between thebiological and non-biological parts of an ecosystem, provide important servicesincluding:
■ climate regulation – the regulation of global temperature, precipitation, andother biologically-mediated climatic processes at global and local levels; 
■ disturbance regulation – providing storm protection, flood control, drought

BIODIVERSITY  IN  DEVELOPMENT
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Fungi play an essential role in 
helping to breakdown dead materials, contributing to soil formation and the recycling ofnutrients within an ecosystem.

The parasitic wasp which helpedreduce mealy bug numbers.

1.2.3 Services
The benefits of ecosystem services to human development are difficult to quantify. This is partlybecause the impacts are invisible, long-term andnot traded in conventional markets. But it is alsopartly because many ecosystem services continueto be delivered even when species and genetic bio-diversity have been reduced (see Figure 8). Thisconsistently results in an under-valuation ofecosystem services, despite ample evidence show-ing their importance.
The importance of bees to honey production is wellunderstood; 21 tropical countries produced almost490 billion tonnes of honey in 1997. However, therole of bees as pollinators and, therefore, their con-tribution to agriculture and horticulture is less wellappreciated. Flowers must be pollinated if crops are to fruit, and the annual value of bee pollinationfor eight crops in the USA has been estimated to bein excess of US$ 3.6 billion. Similarly the exporttrade in palm oil from tropical countries was worth US$ 698 million in 1996, and oil palm productionis greatly enhanced (over 40% improved fruit set insome areas) when they are pollinated by a weevilimported from West Africa.
Biological pest control is another important ecosys-tem service. Cassava is a vital staple crop for 200million people in west and central Africa (FAO,1996). In the 1970s, the cassava mealy bug was

Soil erosion can result fromthe destruction of vegetationalcover. Once an area is de-graded, it is an expensive and
complex task to rehabilitate.

Table 1 – Ecosystem services and functions
Ecosystem service Estimated economic value (global, US$ ha/year)

Wetland Forest Rangeland
Climate regulation – 141 0Disturbance regulation 4,539 2 –Water regulation 15 2 3Water supply 3,800 3 –Soil formation – 10 1Erosion control – 96 25Nutrient cycling – 361 –Waste treatment 4,177 87 87Pollination – – 25Biological control – 2 23
Source: Constanza et al 1997.

accidentally introduced from South America and, by 1986, was destroying cas-sava crops in 25 countries. In Nigeria, the pest accounted for as much as 58 percent of cassava crop losses. When a small wasp which parasitises the mealybug was intentionally introduced from South America, there was a 20-30 timesreduction in African mealy bug numbers, saving on average 2.5 t/ha of cassavain savannah regions (Speight, 2001). 

recovery, mainly controlled by vegetation struc-ture;
■ water regulation – regulation of hydrologicalflows;
■ water supply – storage and retention of water; 
■ erosion control – retention of soil within anecosystem;
■ waste treatment – recovery of mobile nutrients;
■ biological control – removal or breakdown of pollutants and toxins. 
The importance of these services can be appreciat-ed from very rough estimates of their global value(Table 1). Conversion of wetland to farmland in the USA, for example, may cost as much asUS$15,000/ha in lost flood regulation and wastemanagement services. 
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Records of other causes of genetic erosion include destruction of forests andbushlands in Africa; overgrazing and/or over-exploitation; and over-use or lossof forest species of economic importance in Latin America. Linked with theselosses, is the loss of vital knowledge about how different varieties and breedswere produced and when they best flourish (FAO, 1996).

Loss of species
Even more genetic material is lost when species go extinct. Current estimatesof species extinction are 1,000 to 10,000 times faster than baseline rates overgeological time: that is, we appear to be approaching a period of human-induced‘mass extinctions’ (Lawton and May, 1994). This warning is supported by thefact that over 12 per cent of flowering plants, at least 10 per cent of all trees,and 24 per cent of mammals are presently threatened with extinction (Table 2). 
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Despite the practical difficulties of assigning monetary values to many eco-system services, recent initiatives under the UN Framework Convention onClimate Change indicate their importance and how they may be ‘traded’ inter-nationally. A recent study has estimated that the Amazon rainforest could beworth hundreds of billions of US$ for its role as a carbon sink. The forest hasthe ability to store between 200 million and 300 million tonnes of CO2 a year –amounting to up to 5 per cent of global output of the gas. Based on an estimateof US$10/tonne of CO2, the Amazon is worth between 2–3 billion dollars/yearover the next century (Chambers et al 2001). However, from a biodiversity per-spective, such trading systems run the risk of biodiversity-rich forests beingconverted to fast-growing plantations.
The environment has long had spiritual and cultural relevance to human society, far beyond itsecological importance.

1.2.4 Non-use values
It is important to recognise that biodiversity isvaluable in ways that cannot be measured in purelymonetary terms. Biodiversity has religious and cul-tural significance that may make a sacred grove, forexample, priceless to a particular community. Theintrinsic worth of biodiversity is enough for somepeople to leave it untouched and to recognise itsexistence value.
A second form of non-use value relates to futureoptions for use. Since we cannot be certain of howour needs will change, we cannot say with certain-ty when we will need biodiversity components inthe future, however irrelevant those componentsmay seem today. Therefore keeping them for poten-tial future use, by present or future generations, isan important value.

1.3 The loss of biodiversity 
1.3.1 Direct causes of biodiversity loss
Loss of genetic diversity
The loss of genetic biodiversity (without loss of species) has been well docu-mented for domesticated species. A review of the direct causes of crop geneticerosion (FAO, 1996) cites the main cause of loss as the spread of modern, com-mercial agriculture, which includes conversion to monocultures. The introduc-tion of new crop varieties, often associated with commercial agriculture, hasled to the replacement and loss of traditional varieties developed by subsis-tence farmers for their high variability.
Up to 90 per cent of cabbage, field maize, and tomato varieties have been lostin recent times (FAO 1996). The estimated 10,000 land races of wheat original-ly existing in China have been reduced to 1,000 (Shah and Strong, 1999) and, in Indonesia, an estimated 1,500 rice varieties have become extinct in the past 15 years (McNeely et al, 1995). Similarly, 30 per cent of 1,400 breeds of live-stock have become extinct or are threatened with extinction (FAO, 1998). This means that the genetic base on which production systems rely is beingeroded through loss of local varieties of crops and breeds of livestock.

Table 2 – Threatened5 species
Groups Mammals Birds Reptiles Amphibians Fishes Higher plants
Number of 4,763 9,946 7,970 4,950 25,000 250,000+species in group
Percentage of 24 12 25 20 30 12.5%total in group (mostly (22–53% threatened freshwater in somegroups) groups)

Source: IUCN 2000.

Since many species cannot survive outside of their habitats, habitat loss isheld to be the main direct cause of species losses. This is compounded by thedegradation of habitats through unsustainable harvesting of plants and animals.For example, 28 per cent of the 8,600 threatened tree species are declining be-cause of unsustainable felling (Oldfield et al, 1998), and high trade demand is acommon cause of commercial exploitation to levels beyond the capacity of theresource to replenish itself. Timber and fish are commonly harvested at unsus-tainable levels, but so too are many plants and animals traded internationallyas living specimens: in 1994 this trade included 26,000 primates, 2 million

5Threatened includes Critically Endangered, Endangered andVulnerable.

Figure 2 – Rapid expansion of croplands (million ha)

Source:WRI website.

orchids and cacti, 1 million birds, 45,000 wild catsand 9 million reptiles (Heywood and Watson, 1995). 
The introduction of species into new areas hasplayed an important role in human development.However, if the newcomers are invasive speciesthat oust indigenous species, they can radicallyalter the ecosystem. Alien species are cited as the most common cause of mammal extinctions,accounting for 40 per cent of disappearances wherethe cause of extinction has been determined(Groombridge 1992). The damaging effects of inva-sive species are particularly pronounced in closedsystems such as lakes and islands, and often lead tomultiple extinctions of native fauna and flora. 
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Loss of ecosystems 
Ecosystems and habitats can be lost entirely, degraded or fragmented. Theseprocesses can be detrimental to ecosystem functions, as well as causing loss ofspecies and loss of genetic diversity. The rates of loss of some ecosystems arerecorded in Table 3 below.
The most common cause of terrestrial wildland ecosystem loss is its conver-sion to farming, urban development and infrastructure, and over-exploitationof ecosystem resources. Natural disasters, such as floods and fires, also do greatdamage. Some 1.5 million ha of forest were lost to fires in Mexico and CentralAmerica during 1987 and 1988 (FAO, 1999), and changes in sea temperaturehave killed more than half of the coral reefs of the Indian Ocean in the pastdecade (CORDIO, 1999). 
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1.3.2 Underlying causes of biodiversity loss 
Much attention has been given to the direct causesof biodiversity loss. However, there are usuallyunderlying factors, including policies and laws,which provide the conditions for biodiversity loss(Stedman-Edwards, 1998). These factors are inter-related, and have indirect and variable impacts(Wood et al, 2000):
a) Population growth, distribution and migrationpatterns are significant factors in environmentaldegradation, combining with various patternsand intensities of natural resource use. There are6 billion people in the world and the numbergrows by 1.4 per cent per year. The distributionof the world’s biodiversity is concentrated indeveloping countries, which also account for 80per cent of the world’s population (UNDP 1997). 

The movement of large numbers of people canalso damage the environment. Mass migration asa result of war or civil disturbance, governmentsettlement schemes and the search for work,increase demands for natural resources. It alsooften results in the introduction of new tech-nologies, and/or the rejection or ignorance of tra-ditional methods of land management, whichlead to unsustainable use of natural resourcesand loss of biodiversity.

Figure 3 – Human population by region

Nearly half of the world’s forestshave been converted to farms, pas-tures and towns/infrastructure in
the past 8,000 years.

Table 3 – Global loss of selected habitats
Habitats Losses Source
Wildlands 37% of wildlands converted to agriculture in developing countries Swanson, 1990between 1960–80 (3% converted in USA & USSR in same period)
Forests 20% tropical forests lost between 1960–1990 FAO, 1999
Wetlands 50% of global wetlands destroyed between 1990–2000, because of IUCN, 2000;dam-building, water abstraction, sedimentation and pollution World Bank, 1998
Coral reefs 35% coral reefs expected to be lost in the next 30 years, caused by CORDIO, 1999sedimentation, unsustainable use, climate change
Mangroves 60% mangroves in Thailand & 40% in Philippines lost to fishponds Tolba et al, 1992in 1980s
Drylands Annual rate of desertification 60,000 km2; in Africa,Asia and UNEP, 1991;Latin America 70% of rangelands are degraded Biwas, 1994

Overgrazing accounts for 
over one third (almost 700
million hectares) of the
world’s total of degraded 
drylands.

Floods, whether natural or due to human intervention, cause serious loss of life and property,
hitting poorer people hardest.

Source: UNDP 1999
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■ Subsidies for agriculture development, livestock rearing and other intensiveproduction systems have often resulted in unsustainable development pro-grammes and large-scale but avoidable losses of biodiversity. Worldwide,governments spend about US$700 billion a year subsidising environmentallyunsound use of water, agriculture, energy and transport (WRI, 2000). 
■ Centralised planning prevents local stakeholders from participating in decision-making concerning land use and research. This consistently leadsto unsustainable harvesting and environmental damage.
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b) Poverty and inequality shape resource use at alllevels. Poor people without access to financialresources, skills and secure land tenure, are forcedinto short-term strategies that can damage theenvironment. The poor and weak are often forcedby more powerful groups onto marginal land orland in protected areas, where conversion toagriculture results in loss of biodiversity. 
c) Macro-economic polices and trade practices havea major impact on biodiversity in developingcountries because foreign exchange revenues are generated through the export of agriculturalproduce and natural resources. National eco-nomic reforms, such as structural adjustmentprogrammes, have focused on generating foreignexchange to buy imported goods and to serviceinternational debts, and reduce the costs of thecivil service. Although economic advancementhas been achieved through these measures, moreeffective efforts are needed to ensure that theseinitiatives, and associated policies of market lib-eralisation and global trade, take account of en-vironmental and social costs. Otherwise naturalresources will continue to be destroyed for short-term profits, the poor who depend on such re-sources deriving few benefits. 
d) National policies that fail to address the perverseincentives (policy failures) leading to biodiversi-ty losses and environmental damage can be con-sidered at a number of levels:
■ Where government lands are made available topeople with no ownership or direct interest inthe area (for example remote forest reserves)then unsustainable management practices tendto ensue, with inevitable loss of biodiversity.

As well as the direct, physical
impacts of large human populationson natural habitats, urban centresare major markets for goods fromwildlands and farmlands.

Estimates are that 60 per cent ofthe world’s poor live in areas ofhigh ecological vulnerability(Leonard 1989 cited in Stedman-Edwards 1998).

Figure 4 – Where the poorest people in all developing countries live (millions)

Source: Stedman-Edwards 1998.

Mangroves, which are impor-tant for coastline stabilisationand fish and prawn nurseries,have been destroyed on alarge scale for shrimp farms.

■ Low commitment to biodiversity management gives rise to a number ofproblems. First, environment laws are either weak or not enforced so, forexample, environmental impact studies are seldom carried out. Second, government agencies with responsibility for environment and natural-resource management are often under-staffed and under-resourced and, therefore, prime areas for breeding corruption. 
■ Better biodiversity management is hindered by lack of knowledge and igno-rance of how human use and management systems affect different ecosys-tems (McNeely et al, 1995). 

If climatic change leads to moresevere storms, biodiversity losses
are likely to occur.

e) Natural or human-induced climatic variationcan cause significant loss of biodiversity. 
Tackling the direct causes of biodiversity loss aloneis like tackling the symptoms rather than the causeof an illness: both need addressing. A comprehensiveapproach that acknowledges the linkages betweendifferent underlying causes, and between under-lying and direct causes, is needed (Wood et al,2000).

Urban squattersettlements(100)

Rural areaswith high agriculturalpotential(277)

Rural areaswith low agriculturalpotential(370)

Urban/other(31)
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1.4 Who benefits and who loses?
The consequences of losing biodiversity vary according to the stakeholder inquestion. For rural people who rely on gathering foods from the wild, the lossof an area of wildland has immediate and often dramatic impact. For an urbandweller, the immediate consequence of clearing a wetland for farming may notbe noticed in the short-term, but in the medium- to long-term, water suppliesto the urban centre may be disrupted. The consequence to a school teacher inLagos of the decline in a species of bee as a result of pesticide application maybe negligible, but to the owner of a commercial farm whose crop was pollinat-ed by the bee the losses are likely to be considerable. 
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Loss of biodiversity is worst forpeople with no alternative assets to protect them from falling into
poverty.

Figure 5 – Underlying and direct causes of biodiversity loss
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Examples of biodiversity stakeholders
• Hunter/gatherers who rely entirely on naturalecosystems for life and livelihood.• Shifting cultivators and pastoralists who com-bine biodiverse cropping and pastoralism with theuse of wildlands.• Settled agriculturalists who may ‘mine’ naturalecosystems for useful products until they are obligedto plant, rear or buy equivalent products themselves;they depend on genetic stocks for new varieties andbreeds.

TEXT BOX 6

Table 4 – Livelihood and biodiversity change scenarios

Biodiversity maintainedor increased

Biodiversity loss

Livelihood improvement
1. Poor and indigenous communities(with marginal agricultural potential) willmaintain and enhance biodiversity – eitherbecause they have no purchasing power toobtain commercial products and thereforeno alternative support for their livelihoods,or because they choose to, for cultural orreligious reasons.
3. Land is converted to industrial agri-cultural plantations of high-yielding varietiesfor domestic and export markets. Efficiencygains from economies of scale can reduceproduct prices, benefiting the urban poor,who spend up to 80 per cent of theirincome on food.

Livelihood decline
2. Exclusionary PAs that yield conservationbenefits for the international commu-nity, but at a cost to local communitieswhose access to resources is restricted.

4. Intensive and large-scale extraction ofresources such as timber by distant com-panies can lead to losses of other biologi-cal resources, such as NTFPs, which may becritical sources of income or subsistencefood for small-holder agriculturalists

• Urban dwellers, traders and companies whoexert a major market force for biodiversity products,for example, traditional medicines or timber, whichfurther drives exploitation.• Those who do not use biodiversity but whoseactivities have an impact on it, for example, roadbuilders.• Global interest groups who wish to use and/ormaintain biodiversity goods and services – includinggovernments, multinational companies and NGOs.

Any assessment of the importance of biodiversity must consider the require-ments and values of different stakeholders who will assign different valuesaccording to their needs, and the availability and demand for biodiversity prod-ucts. Examples of stakeholder classes are listed above (Text Box 6); some willfall into more than one class. 
Conflicts of interest inevitably arise between these groups. Depending on whohas the greatest power and influence over decision-making (see Table 4) differ-ent ‘development pathways’ will be followed, with different effects on bothlivelihoods and biodiversity. 
A win-win scenario, in which biodiversity is maintained or increased andlivelihoods are enhanced (Table 4, scenario 1) is seldom achieved. The litera-ture indicates that such situations do arise, and can remain viable so long as:
1) communities maintain a level of dependence on local natural resources;2) communities have control over use of the local resource base;3) communities retain a sufficiently high level of social cohesion;4) market forces do not encourage unsustainable use of common propertyresources.

Source: Koziell, 2001

Demographic Change
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are carefully controlled. These areas should account for an appropriate propor-tion of a country’s land area, and provide maximum benefits (flood control,water supply, religious importance, etc). Furthermore, where PAs compromisethe livelihoods of local communities, through restricting their access to naturalresources (scenario 2), then special attention needs to be focused on addressingthe needs of local peoples (EC/IUCN, 1999).

1.5 Linking the sustainable use of biodiversitywith sustainable development
The underlying causes of biodiversity loss (section 1.3.2), are very similar tothe underlying causes of poverty: centralised planning; constraints on accessand ownership; unregulated markets; weak political voice, etc. The challengefor development cooperation therefore is to ensure that:
a) biodiversity continues to provide goods and services needed for humandevelopment. This means: maintaining a broad base of genetic resources;managing natural habitats so they continue to support livelihoods, especial-ly in areas of low agricultural productivity; addressing activities that impacton biodiversity, such as infrastructure, to prevent, minimise or mitigate neg-ative impacts on biodiversity and poor communities; maintaining theintegrity of the environment to ensure the continued protection of eco-
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Often, the sustainability of such systems is maintained because of a coinci-dence of low density of population and small-scale technology, together withtraditional methods of land management and weak links with markets. 
Diametrically opposed to this is scenario 4 in Table 4, where people who construct livelihoods from common land resources, are dispossessed of theseresources by people who are politically more powerful. The latter reap short-term benefits from the land, or its resources, at the expense of local communi-ties, and to the detriment of ecosystem services and products in the long term.This satisfies neither poverty reduction nor environmental security objectives,but is very common.
By recognising the needs of the poor and the part biodiversity plays in theirlives, productive landscapes can be maintained, as in scenario 3. The impact ofthis pattern of development on biodiversity loss will vary according to howmuch wildland is converted to villages, fields, gardens and pastures. Where nat-ural habitats are maintained, and consumptive use is managed sustainably, bio-diversity losses can be reduced.
If a representative sample of wildland biodiversity is to be maintained, then asystem of protected areas (PAs) has to be established in which human activities

Wild grasses are an importantsource of thatching material and fodder.

Wildlands provide many useful
products, of cultural importance,but little market value.

The interests of large-scale commercial concerns – such asindustrial farmers supplying urbanpopulations – need to be balancedwith the needs of the rural poor.

system services. 
b) costs and benefits from all levels of biodiversityare equitably shared. This requires decentralisa-tion, securing access to components of biodiver-sity for communities dependent on them, defin-ing intellectual property and other rights, andcapacity building to allow effective participationand negotiation between stakeholders.
Actions to address these two objectives are coveredin the chapters that follow, at policy, programmeand project level. 
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Figure 6 – Sustainable development: integrating social, environmentaland economic issues into development

Policy framework
This Chapter deals with the policy issues that need to be addressed to over-come many of the underlying causes of biodiversity loss. It is targeted at poli-cy-makers and decision-takers in Brussels. As noted at the end of the precedingchapter, the challenge is to achieve sustainable development that gives lastingpoverty reduction without ‘mining’ the natural resources needed to supportfuture development. 
This challenge can be conceptualised using the three pillars of sustainabledevelopment: poverty reduction through economic advancement that is social-ly responsible and environmentally sound (see Figure 6). This model for look-ing at sustainable development obviously needs to take account of policy andinstitutional contexts at local, national and international levels.
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to be considered beyond just genetic resources use, to include benefits fromspecies and ecosystem use. This broader perspective is adopted in this docu-ment.
Biodiversity’s relevance to livelihoods and poverty-reduction programmesmakes it a cross-cutting issue of concern to all sectors. Moreover, biodiversityissues should not be construed as either anti-development or pro-conservation. 
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However, there are two major obstacles to using this approach for conservationand sustainable use of biodiversity. The first is the widespread ‘conceptualblindness’ to the wider meaning of biodiversity. It is easier to plan and legislatefor the protection of rare species, or sustainable extraction of timber, than forthe long-term health of genetic, species, and ecosystem biodiversity. The sec-ond obstacle is that biodiversity components are called ‘natural resources’ assoon as they are found to be useful, and therefore managed sectorally ratherthan as part of a wider multi-sectoral ecosystem. 

2.1 International context
The international policy context for linking biodiversity and sustainable devel-opment is set by inter-relating the international development targets with theobjectives of the CBD (see Figure 7).

Figure 7 – Integrating biodiversity aims into development cooperation,and vice versa

In an effort to build consensus on what development agencies can measure to assess their impact in supporting sustainable development, a set of Inter-national Development Targets (IDTs) was compiled. For integrating biodiversi-ty into development, the IDT of immediate relevance is: national strategy forsustainable development in the process of implementation in every country by2005, so as to ensure that current trends in the loss of environmental resourcesare effectively reversed at both global and national levels by 2015.
From the other side, the CBD objective which links most directly with the economic well-being and social development targets is: the fair and equitablesharing of benefits arising out of the utilisation of genetic resources. However,this calls for an obvious modification: poor people require the equitable andfair sharing of both costs and benefits that arise from biodiversity use, in par-ticular loss of resources upon which they rely. Moreover, benefit-sharing needs

Forests are important for 
biodiversity, even if they are
being used to produce timber.

2.2 EC context
Moving from an international context, to focus on the challenge of integratingbiodiversity issues into EC development cooperation, the first step is to look atEC development cooperation and biodiversity policies. These are official docu-ments, intended to guide all development cooperation investments. 

Environment and the Amsterdam Treaty
The importance of biodiversity, and the environment moregenerally, in the EU is underlined in the Amsterdam Treaty(1999), which states: ‘Environmental protection requirementsmust be integrated into the definition and implementation ofother Community policies’ (Article 6).

TEXT BOX 7

OECD/DAC DevelopmentGoals for 2015
Economic well-being
Reduce extreme poverty by half
Social development
Universal primary education
Eliminate gender disparity
Reduce infant & child mortality
Reduce maternal mortality
Universal access to reproductive health services
Environmental sustainability and regeneration
Implementation of national strategy for sustainable development in everycountry by 2005; so as to reversetrends in the loss of environmentalresources by 2015

Objectives of the Conventionon Biological Diversity
• Conservation of biodiversity
• Sustainable use of the components of biodiversity
• Fair and equitable sharing of thebenefits arising out of the utilisationof genetic resources

2.2.1 EC development policy
The Amsterdam Treaty identifies sustainabledevelopment as a strategic area, in particularthrough the promotion of equitable growth, in-vestment, employment, social and human develop-ment and environmental protection. This impliessustainable use and management of biodiversity.The strategic areas of the Treaty, and guiding prin-ciples, are shown in Table 5.
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The EC’s approach to development cooperation has been summarised in its Communication: theEuropean Community’s Development Policy (COM(2000) 212), adopted on 26/4/00. The DevelopmentPolicy identifies six priority areas: 
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Table 5 – Integrated framework for EC development cooperation activities
Central Objective Poverty Reduction
Strategic Areas deriving A. Sustainable development, in particular from the Treaty through promoting equitable growth, invest-ment, employment, social and human devel-opment and environmental protectionB. Integration into the world economy, including through support to regional cooperation and integrationC. Fight against povertyD. Democracy, human rights, rule of law and when necessary peace-making and conflict prevention
Guiding Principles 1. Effect on poverty reduction(mainstreaming) 2. Support for institutional development and capacity-strengthening3. Gender equality4. Sustainable management and use of environ-ment and natural resources5. Enhancement of economic, social, political and cultural rights

Source: EC Development Policy (COM(2000)212)

EC regional development agreements
While the Development Policy is global, EC developmentcooperation still shows a distinct regional character.The Cotonou Agreement, between ACP countries and the EC,mentions support for specific measures and schemes aimed at addressing critical sustainable management issues and alsorelating to current and future regional and international commit-ments concerning mineral and natural resources such as:
i) tropical forests, water resources, coastal, marine and fisheriesresources, wildlife, soils, biodiversity;ii) protection of fragile ecosystems (e.g. coral reef); …(Article 32).
The Agreement also supports enhanced cooperation with aview to reinforcing the mutual supportiveness of trade andenvironment (Article 49).
Cooperation with ALA countries, which is oriented by theCouncil Regulation No. 443/92 on financial and technical assis-tance to, and economic cooperation with, the developing coun-tries in Asia and Latin America, supports the protection of theenvironment and natural resources, and sustainable develop-ment as long-term priorities. In addition, 10 per cent offinancial resources are to be set aside from budget lines fortechnical and financial assistance to ALA regions for theprotection of the environment and natural resources (seesection 3.2).

TEXT BOX 8

EC transport sector commitments to the environment
The EC commitment is to ensure the impact of trans-port networks does not threaten ecosystems, whilesupporting sustainable development.
Source: Promoting sustainable transport in development cooperation (COM (2000) 422).

TEXT BOX 10

Forests and development: the EC approachand biodiversity 
The overall objective for forests in EC developmentcooperation is to maintain adequate forest cover andimprove forest management in development countries, as a contribution to the local, regional and global environmentand overall sustainable development.
Within this goal, specific objectives which concerndirect losses of biodiversity include the control ofdeforestation and degradation; increasing the extent of areas under sustainable forest management; and themaintenance of genetic resources through conservationof natural forest ecosystems. Underlying losses areaddressed through creating institutional frameworks for accommodating stakeholder interests and throughexpanding research.As a positive incentive, the Com-munity also aims to increase, and equitably share,revenue from the markets of forest products.
Source: Communication on Forests and Development: the EC approach [COM (1999) 554]

TEXT BOX 9

EC Rural Development policies
TEXT BOX 11

Fisheries sub-sector strategy The specific issues relevant to biodiversity include:support for protected areas or reserves that canunderpin ecosystem health; control of fishing gear andfishing seasons; institutional approaches such as adher-ence to the FAO Code of Conduct for ResponsibleFisheries; enhancing development considerations in EUCommon Fisheries Policy agreements; and supportingcapacity building in developing countries.
Livestock sub-sector strategyA list of negative impacts of livestock rearing on theenvironment, which commonly lead to the loss of bio-diversity, is given; it is also pointed out that livestockfarming can have positive environmental effects.Two keyareas for sustainable resource management to reducebiodiversity losses are: management of waste and efflu-ents, using polluter-pays polices where appropriate; andassessing what domestic (genetic) biodiversity is beinglost.
Agriculture sub-sector strategy The key issue discussed in this paper relates to theownership or access of land, and common propertyresources – especially those from rangelands, forestsand water resources/wetlands. Current policies are not conducive to sustainable management of theseresources. Furthermore, misuse of agro-chemicals, sali-nation as a result of poorly-managed irrigation, and lossof traditional crop varieties are all issues that affect bio-diversity.

The EC Policy and Approach to Rural Development (April2000) identified six pillars of the EC policy addressingrural poverty, based on the principles of the AmsterdamTreaty:
• Progressing towards more peaceful, equitable, openand democratic rural societies,• Establishing more effective and accountable ruralinstitutions,• Supporting economic policies which enable ruralgrowth,• Enhancing the individual assets of rural dwellers,• Promoting more sustainable natural resources management, and• Improving the coherence between EC developmentpolicy and other related EU polices such as agricul-ture, trade, fisheries, environment and immigration.
Four of these pillars address underlying causes of biodi-versity loss, in particular the lack of coherence betweenEC development and other EU polices.The ‘promotionof sustainable natural resources management’ focusesmore on direct causes of biodiversity loss, as well as acause of poverty.
Building on these pillars, the EC Guidelines for the designof a rural development profile and strategic framework(Dec 2000) notes a number of problems in achievingsustainable natural resources management, which areelaborated in three detailed sub-sector strategy papers(Oct 2000):

of these six priorities will be discussed in relation to biodiversity in either thischapter, or the following two chapters on Programming and Projects.
As well as the overall development policy, EC development cooperation sec-toral polices for transport and rural development have also noted the links the importance of integrating environment/biodiversity (see Text Boxes 9, 10and 11).

■ Trade and development
■ Regional integration and cooperation
■ Macroeconomic policies linked to social sectorprogrammes (especially health and education)
■ Transport and infrastructure
■ Rural development and food security
■ Institutional capacity building, good governanceand the Rule of Law.
The Policy states that environmental issues arecross-cutting and must be integrated to ensure sus-tainable development for poverty reduction. Each



Government subsidies have
been used to encourage the
clearing of tropical forests for
ranching and agriculture.
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2.2.3 Strategic Environmental Assessment
The Declaration on environmental impact assessments, annexed to theAmsterdam Treaty, states that the Commission will undertake EnvironmentalImpact Assessments (EIAs) on any proposed action with potential negativeimplications for the environment. The EIA Directive of 1985 (amended 1997)requires that the environmental consequences of projects be identified andassessed before authorisation is granted. This reinforces the importance ofenvironmental considerations to sustainable development. 
Strategic Environmental Assessment (SEA) is a type of EIA, which has beendeveloped to assess policy impacts. It differs from EIA (which is used for proj-ect assessments) by considering impacts over wider geographical areas, longertime scales, and the cumulative effects of different policies and actions. SEAprocedures follow the standard EIA steps (section 4.4.2) and should be appliedas early as possible in the development of policies and programmes. 
In an effort to support EC officers to carry out this work, an EnvironmentalIntegration Manual (EC 2001) has recently been drafted, which can be supple-mented with the checklists in this document.

2.3 Macro-economic policies and trade practices
Trade and macro-economic policies set the general framework for investments,and public and private expenditure. At the level of macro-economic policy, thefirst priority must be to remove or reform policies that accelerate unsustain-able use of natural resources and loss of biodiversity. This is generally referredto as removing perverse incentives, and thereby addressing underlying causesof biodiversity loss. These actions can be complemented with policy instru-ments that encourage conservation, sustainable use and equitable benefit-sharing. 
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2.2.2 EC environment policies
The EC is a signatory or contracting party to 37 environmental conventions,protocols and amendments (listed in COM (2000) 264), as well as a number ofnon-legally-binding agreements, such as the Forestry Principles drawn up inRio (1992). Equally important are influential conventions and agreements notprimarily concerned with biodiversity, but with great impact upon it, such asWorld Trade Organization (WTO) agreements and the United Nations Con-vention on Law of the Sea (UNCLOS). 

EC Biodiversity Strategy and Integrating the EnvironmentCommunication
As part of the process of integrating environmental issues, and to fulfil its obligations under the CBD, the EC has adopted a Biodiversity Strategy (COM(1998) 42) to ‘anticipate, prevent and attack the causes of signification reduc-tion or loss of biodiversity at source’.
Recognising the impacts of policies for which the EC has competence – trade,agriculture and fisheries – on patterns of land and marine resource use in devel-oping countries (for example, Farquarhson, 1999), the Biodiversity Action Planfor Economic and Development Cooperation identifies priority actions for inte-grating biodiversity into the policies, programmes and projects and calls for areview of the impact of all EU polices on tropical biodiversity. 
There is a need to address coherence between these various policies, and development cooperation and foreign polices, through a comprehensive policyframework, as noted in the EC Communication on Integrating Environmentand Sustainable Development into Economic and Development CooperationPolicy (COM (2000) 264). This Communication discusses integrating environ-mental issues into policy development, and illustrates how environmentalmanagement, including biodiversity, underpins sustainable development. 

Coastal areas are under threat from human pressures;
the sustainable use of coastalresources – such as mangroves – is a priority for the EC BiodiversityAction Plan, and accords with the 

articles of the Cotonou Agreement.
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For example, this affordable,
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preserving fruits can provide 
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a) Trade liberalisation and property rights
These two policy strategies – removal of trade barriers and assignment of prop-erty rights – are interlinked and can go a long way to addressing some of theunderlying causes of biodiversity loss. They are particularly effective in curtail-ing the damage caused by short-term, outside investors (see scenario 4 in Table 4).Securing rights of access and ownership allows local stewards of biodiversityresources to benefit from the sale of biodiversity goods, which in turn encour-ages more sustainable management practices. 
If the sale of products from wildlands, or indigenous crop and stock varieties,is to help to reduce poverty, property owners must get fair prices. Furthermore,increased trade needs to improve the long-term prospects for securing benefitsfrom the biodiversity products that they manage. However, liberalising tradehas uncertain outcomes, depending on the overall policy and economic frame-work. Some of the consequences of trade liberalisation for biodiversity and sus-tainable use of natural resources include:
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2.3.1 Removal of perverse policies
Structural adjustment programmes and other macro-economic reforms havebeen established to encourage effective government and efficient managementof national economies. Their social and environmental impacts, however, havenot always been given sufficient attention in policy reforms. If such impactsare negative, they become perverse incentives, which encourage biodiversitylosses. They can include: tax relief, direct payments, market price support,credit guarantees, and below-cost resource pricing in the agriculture, forest andfishery sectors, and for energy, mining and transport. A clear example is thesubsidies offered to develop cattle ranches in Amazonia in the 1980s, wheremore than half the pasture-land has been abandoned because the soil was toopoor to support pastures (Steinfeld et al, 1998). Other perverse incentives in theagriculture sector include market restrictions, and seed distribution systemsthat encourage a narrower range of agricultural species and varieties.6
Reform of such polices can be a cost-effective way of encouraging conservationand sustainable use of biodiversity, and can also bring other long-term benefitsby blocking unsustainable development pathways. The impact of such reforms,however, is difficult to predict, and improving reforms may even be opposed 

Strategic Environmental Assessment (SEA):Biodiversity checklist for policy reforms
Key issues to consider with regard to biodiversity:
1) To what extent are the proposed policy reforms or newpolicies likely to contribute directly or indirectly to bio-diversity loss, or impoverishment of rural communities?2) What information is available to assess environmentaland social impacts of new policy initiatives (see CountryEnvironment Profile – Text Box 17)?3) What is the likely magnitude and significance of new policy initiatives?4) What are the cumulative and long-term impacts of differ-ent sector policies on biodiversity and poor livelihoods?5) What measures can be put in place to avoid, minimise,mitigate or adapt to negative impacts on biodiversity?6) How might incentives encourage the development ofnew ways of sustainably using biodiversity, which con-tribute to development?
Bearing in mind the OECD / DAC criteria for assessing ful-filment of the objectives of the CBD, to what extent doproposed policy initiatives:
• Promote conservation and/or sustainable use of thecomponents of biodiversity, and encourage fair and equi-table sharing of the benefits of biodiversity (geneticresources) use?• Integrate biodiversity concerns into development objec-tives?• Strengthen environmental (biodiversity) policies?• Develop and implement SEA tools and procedures?• Support policy research on integrating improved biodi-versity management into poverty reduction strategies?

TEXT BOX 12
by stakeholders who benefit from the status quo,whether farmer or multinational. This makes cor-rective policy action politically complex, but cen-tral to addressing the underlying causes of biodiver-sity loss.
EC development investments include substantialsupport to structural reform programmes, and thereis a commitment to ensure that such programmescount environmental costs. Every effort needs to bemade to ensure that economic growth is notachieved at the expense of liquidating natural capi-tal assets, with short-term economic growth that isnot sustainable. Such pitfalls can be brought tolight in the earliest stages of developing structuraladjustment programmes, comprehensive develop-ment frameworks, or poverty reduction strategies,by using SEAs. 

2.3.2 Policy incentives for improved biodiversity management 
Policy incentives can be developed to improve bio-diversity management. These have been categor-ised in four groups (after OECD, 1999), althoughthey are interlinked and can be used in conjunction:
a) Trade liberalisation and property rights;b) Standards, regulations and restrictions;c) Fees and environmental charges;d) Public financing, environment funds and otherfinancial inducements. 

Incentive measures
An incentive is a specific inducement designed and implementedto influence government bodies, business, non-government organisations, or local people to conserve biologicaldiversity or to use its components in a sustainable manner.Incentive measures usually take the form of a new policy, law oreconomic or social programme.UNEP/CBD/COP/3/24
CBD Article 11 states that ‘each contracting party shall,as far as possible and as appropriate, adopt economic andsocially sound measures that act as incentives for the conserva-tion and sustainable use of components of biological diversity.’

TEXT BOX 13■ Increased consumption of natural resources inthe South, with Northern economies leavinglarge ecological footprints. 
■ Increased production of goods that command thehighest prices, resulting in a narrower range ofproducts being over-exploited and an increase inlow-biodiversity monocultures. 
■ Increased availability of imported, manufacturedgoods and new technologies. This may eitherbenefit biodiversity and the environment (forexample, more efficient wood stoves or pollutioncontrol) or may be detrimental (for example,high-powered rifles for hunting). 

6 See Biodiversity Briefs 2 and 4.
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b) Standards, regulations and restrictions
Standards, regulations and restrictions are easilyprescribed and regulated for. These common man-agement tools are used to set the maximum accept-able levels of resource depletion, through, forexample, restricting access to PAs, setting limits on the size of products that can be harvested, orestablishing harvesting quotas. Such measuresmust take into account the genetic, species andecosystem biodiversity in a region, including non-harvestable species and activities in adjacent areas. 
If regulatory agencies are weak, regulations areignored. One way of counter-acting this problem isto offer the opportunity of improved sales throughindependent certification, and related premiumpricing schemes. These ensure that higher pricesare paid for goods produced in biodiversity-sensi-tive ways. Many markets, however, are not biodi-versity-sensitive: most tropical hardwood is tradednationally (90 per cent) to customers who are notoverly concerned about timber production systems– although public awareness campaigns are begin-ning to address this problem. So effective certifica-tion must link sets of producers with specific mar-kets.
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The global nature of export markets means that trade regulation has to be donethrough international agreements. The World Trade Organisation (WTO) hasbeen set up as a forum for this purpose. Biodiversity-sensitive trade needs to besupported through the WTO Committee on Trade and Environment, which inturn can be supported by other arrangements.
The EC Sustainable Trade initiative will look at issues such as free access forleast developed countries to European markets; free trade with MERCOSUR;and regional economic partnerships with ACP countries. Biodiversity issuesand broader environmental concerns need to be incorporated into all thesenegotiations (EC COM 000/264) with immediate attention to:

Long-term management initiatives 
– such as the cultivation of treeseedlings intended for rehabilitationof a degraded area – are unlikely tooccur unless users have secureland/resource tenure.

Access and benefit sharing from the use of genetic resources
A central feature of biodiversity found on communal lands,and of genetic biodiversity in particular, is that establishingownership is problematic.Also, it is difficult to determinewho are the owners of local/traditional knowledge aboutbiodiversity. Detailed negotiations are therefore being car-ried out through the CBD working groups, and other fora,to develop protocols that will help determine the intellectu-al property rights of providers (especially local indigenouspeople), and set frameworks that will require prior informedconsent from any provider before genetic resources are used.Mutually agreed terms of export or trade between pro-viders and users of genetic resources also need to be developed (Byström et al 1999).
There are many potential uses of genetic resources, but ofspecial concern are the large numbers of locally developedcrop and stock varieties that have been collected andstored in national and international research centres. First,if these public goods come into private ownership thenpatents can be assigned without any benefit to those whofirst developed them. Second, even if they remain publicgoods, the benefits from their use need to reach poor people.

TEXT BOX 14 ■ using the Generalised System of Preferences forpreferential treatment of countries whichrespect minimum social and environmentalstandards;
■ reducing tariffs for countries that conform withvarious certification schemes;
■ improving market access for specialist goodsthat are produced or processed and traded inways that bring benefits to the poor and supportmaintenance of biodiversity, using voluntarylabelling and customer awareness programmes.
Both the Convention on International Trade inEndangered Species of Wild Fauna and Flora(CITES), and the Biosafety Protocol of the CBDhave implications for trade. CITES depends onmutual agreements between exporting and import-ing countries to regulate the trade in endangeredspecies, backed by each nation’s own legislation.7When ratified, the recently established BiosafetyProtocol will make international movement ofLiving Modified Organisms (LMOs, includingGenetically Modified Organisms) controlled throughrigorous risk and impact assessments, and theadvance informed agreement of recipient countries. 

7 See Biodiversity Brief 20.

CITES is an international
agreement intended to reduce
the negative impacts of trade
on endangered species.

The Cartagena Protocol to the CBD
The Cartagena Protocol on Biosafety was adopted on 29 January 2000.As of March 2001 the Protocol had 86 signatories and two ratifications; it will enter into force 90days after the 50th ratification. It deals with potential risksto human health and the environment posed by the move-ment of Living Modified Organisms (LMOs), includingGenetically Modified Organisms (GMOs). LMOs are anyliving organisms that possesses a novel combination of geneticmaterial obtained through the use of modern biotechnology(Article 3, Biosafety Protocol).
It establishes procedures for ensuring that adequate infor-mation is available to allow countries to make informeddecisions before LMOs are imported, and is based on thePrecautionary Principle which stipulates that, ‘where there isa threat of significant reduction or loss of biological diversity, lackof full scientific certainty should not be used as a reason forpostponing measures to avoid or minimise such a threat’.

TEXT BOX 15

Finally, recent WTO rulings have indicated that using environmental standardsto limit trade is considered unfair protectionism, although food safety stan-dards can be used to restrict trade. 
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diversity, and have been successful when managedby independent organisations that build effective,responsive and focused programmes.
The EC, as a multilateral institution, could takegreater responsibility for maintaining a representa-tive sample of global species and habitats thanbilateral donors. To some extent this role isaddressed through the CBD and associated GEF.However, since the EC does not contribute to GEFand does not participate in its Board decisions,more attention needs to be given to EC policyitself, and to EC-GEF complementary fundingopportunities. This is a stated action in the ECBiodiversity Action Plan (COM (2001) 162).

2.4 Capacity building
As noted in the Integrating Environment andSustainable Development into Economic andDevelopment Co-operation Policy Communication(COM (2000) 264) and the Biodiversity Action Plan(COM (2001) 162), the EC presently has a limitedcapacity for integrating environmental issues intomacroeconomic and trade policy discussions.Capacity building of the Commission services istherefore needed. This requires action at three levels in headquarters and the delegations:

a) Human resources
There are too few environmental advisers in DGDevelopment, DG External Relations and theEuropeAid Office to be able to review countryinvestment programmes and ensure that there iscoherence between development cooperation poli-cies and those of trade, fisheries, agriculture andenvironment. More environmental advisers need to be recruited. 
These advisers need access to reliable and consis-tent technical support, such as might be suppliedby an environment Help Desk. Training on keyissues such as developing and monitoring SEA con-tracts, and making use of the EC EnvironmentalIntegration Manual (2001) is also essential. Anysuch training will need to focus on issues relevantto development cooperation. 
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c) Fees and environmental charges
Users of biodiversity can be required to pay for the full cost of maintenance orreplacement. The funds generated can be redistributed to cover costs (includingbenefits forgone) to local or national stakeholders who might otherwise haveused those resources. The funds can also be used to contribute to the costs ofsustainable management activities. Conversely, any activities that supportimproved management of biodiversity can be exempt from taxes and fees inorder to make such activities more profitable.
Individuals and corporations can be required to pay fees and taxes such as entryfees for national parks, fishing licence fees and pollution taxes. Water compa-nies in Costa Rica, for example, pay for the maintenance of distant forestedwater catchment areas. If such market-based instruments are to be effective,the benefits of the biodiversity products and services need to be valued accu-rately so that the users can be charged appropriately. Furthermore, these typesof incentive measures depend on well-functioning and well-regulated markets,which are often scarce in poor countries.

d) Public financing, environmental funds and other financial inducements
Financial incentives can be offered to improve management for biodiversity.International support is important because most biodiversity is concentrated in tropical countries, where there are insufficient funds for improved manage-ment. Environmental conservation or trust funds, such as Global EnvironmentFacility (GEF) grants, offer a vehicle to transfer international funds to bring theglobal benefits and costs closer to national benefits and costs for maintaining some sites. 
There is the risk that such funds may not be effective because they do not provide direct incentives to the resource users, and can result in inefficientresource allocation. However, they are targeted to a particular impact on bio-

Commitments of developed country Parties to the CBD
• Each contracting party undertakes to provide, in accor-dance with its capabilities, financial support and incentivesin respect of those national activities which are intendedto achieve the objectives of this Convention, in accordancewith its national plans, priorities and programmes.• The developed country Parties shall provide new andadditional financial resources to enable developing contract-ing Parties to meet the agreed full incremental costs tothem of implementing measures which fulfil the obliga-tions of this Convention• The developed country Parties may also provide, anddeveloping country Parties avail themselves of, financialresources related to the implementation of this Conventionthrough bilateral, regional and other multi-lateral channels.
CBD Article 20

TEXT BOX 16

Global benefits of biodiversity
can be safeguarded using
international conservation
funds.

Involving a range of stakeholders ininformation gathering is importantto build rapport and agree onshared objectives, including for policy development.
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Programming
The focus in this chapter is on sustainable development and biodiversity issuesthat need to be incorporated into EC Country Support Strategies and Papers,and sector programming. The chapter will be of most interest to delegation-based officers and their partner country counterparts. It also concerns geo-graphical desk and technical support officers in Brussels. 

3.1 Country Support Strategies
EC development policy for ACP countries, signed under the Cotonou Agree-ment, now integrates National Indicative Programming into Country SupportStrategies (CSS), in a new approach, comprising four basic steps: 
i) Country programmes are allocated funds based on factors such as per capitaincome, population size, vulnerability, levels of indebtedness; and also onperformance indicators, such as progress with reforms, macroeconomicpolicies, and impact of past EC investments.

Chapter 3

Small islands are vulnerable to
severe storms and alien species
introductions.
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b) Information
Integrating biodiversity issues requires various types of information (OECD,1999). The results of on-going reviews, showing the impact of current policieson the environment, should inform future policy and institutional reforms.Information from institutions and individuals in partner countries should likewise inform future policy. In many instances, capacity building will berequired in both the Commission and partner countries to gather appropriateinformation and monitor the impacts of policies. 

c) Coherence and complementarity
Another reason for the uncertain outcome of policy reforms is that the institu-tional and legal framework is unsupportive and ineffective. This needs to beaddressed at two levels. Within the Commission different services need todevelop greater policy coherence, possibly through an EC Inter-Service Commit-tee on biodiversity. Within partner countries receiving EC development assis-tance, there is also much need for coherence between different donors. 

It is generally recognised that activities will be more successfuland sustainable if all stakeholders
are involved.
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Country (and regional) environment profiles rely on the rapid compilation ofavailable information, because there is very little time for new research duringthe CSS or regional negotiations. As a result, the EC must clearly specify whatbiodiversity-poverty information is required, in advance, to ensure that theCSS/CSP contributes to sustainable use of natural and environmental resourcesand poverty reduction. Moreover, CEPs should be regularly up-dated to takeaccount of new findings.

3.2 Regional initiatives
One of the six priority issues for EC development cooperation investments isregional integration and cooperation (see Section 2.1.1)8. The EC has a compar-ative advantage over bilateral donors in addressing this issue, because it is rep-resented in most countries, and is a large donor with widespread programmesand projects. Thus the country strategy steps can be scaled up to include anumber of countries in a multi-national regional programme.
Various regional organisations have been established to encourage sustainabledevelopment by setting up free trade areas, and agreeing fair and equitable systems for regulating competition between them. Such organisations includeECOWAS in central and west Africa, SADC in southern Africa, MERCOSUR in Latin America, and ASEAN in south-east Asia. Since natural resources drivedevelopment in many countries in these regions, biodiversity concerns must be integrated into regional negotiations, as indicated in the Country/RegionalEnvironmental Profile checklist (see Text Box 17).
Biodiversity management has already been linked with regional programmesincluding the ECOFAC programme and the CEFDHAC process for forests incentral Africa, and the multi-national Mesoamerican Biological Corridor. Even at the level of two nations, trans-border cooperation has been developedin a number of southern African states through ‘Peace Parks’. These parks are a good example of cross-border cooperation, indicating ‘tangible evidence ofgoodwill between friends’ (Hamilton et al 1996). Successful regional program-mes have also developed around strong commercial interests, focusing on care-ful management of natural resources, such as the South Pacific Regional TunaResource Assessment and Monitoring Project.

For agriculture to be pro-
ductive and sustainable it is
essential to select crops that
are suited to the soil and the
conditions.

8 See Biodiversity Brief 5.
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ii) A five-year country support strategy will be compiled, which includes ananalysis of political, economic, social and environmental conditions, in thecontext of comprehensive development frameworks that include povertyreduction strategies.
iii) The five-year country strategy provides the basis for the selection of two or three key sectors for further investment and a national indicative pro-gramme (work plan) will be appended to the CSS. This is negotiated by theEC with the partner country, and in consultation with EU Member States. 
iv) Reviews are to be carried out every two to three years to assess the efficien-cy and effectiveness of the programme.

Country/regional Environmental Profile:biodiversity checklist
• Ecosystem vulnerability – what degree of protectionshould be available for fragile ecosystems such as forestedhillsides and wetlands?• Key ecosystems – what habitats underpin economicactivities and local livelihoods (e.g. fish breeding grounds,dry season pastures), what is the economic value of theircontribution to development?• Land suitability – what is the suitability of different eco-systems/regions for intensifying agricultural/stock produc-tion, improved management of natural ecosystems, etc?• Biodiversity and livelihoods – Who depends on biodi-versity products, especially those gathered from wildlands,and how large a group are they? What is the social andeconomic value of these goods?• Over-exploitation of natural resources – how sus-tainably are natural resources being used, and who will bethe losers and winners if components of biodiversity arelost?• Genetic resources – where are the areas that supportwild relatives of domestic crops (trees and food crops)and stock (fish and livestock), and what is the range oflocally developed varieties of crops and stock? Where arethese genetic resources maintained – on local farms orstored in ex situ collections?• Land tenure and resource access – what is the insti-tutional and policy framework for poor people to own orget secure access to land and natural resources?• Biodiversity losses – what are the main direct andunderlying causes of biodiversity losses? Are there migra-tory species/ regional issues?• Protected areas – is there a representative sample ofthe country/region’s species and ecosystems in PAs(including forest and wildlife reserves), and are these PAseffectively managed, supported by national policy and localcommunities?
see Programming check-sheets for comments on:
• Biodiversity Action Plan (Text Box 19)• Institutional and financial capacity (Text Box 20)

TEXT BOX 17 New funding from the 9th European DevelopmentFund (EDF) will supplement funds being spentunder previous EDFs. Furthermore, separate budgetline activities, such as food security, will be negoti-ated as a separate process.
This is a significant change from the previous fund-ing of a wide portfolio of sectors and projects inACP countries. For ALA countries the currentCountry Support Paper (CSP) process is soon to bereviewed, so the procedures for selecting sectors forEC funding is yet to be determined.
Once focal sectors are identified, an SEA should becarried out in the preliminary phases of developingsector programmes. Where macro-economic policychanges are planned, the SEA checklist for policyreforms and incentives can be used (see Text Box12).
The integration of environment and naturalresource management information into CSS/CSPsshould be guided by the Country EnvironmentProfile (CEP). The CEP must provide clear and rele-vant information. It needs to be prepared beforethe CSS/CSP is negotiated and the priority sectorsselected. Specifically, environment and biodiversityissues need to be identified that are central to sup-porting the livelihoods of poor peoples and thatunderpin landscape productivity (see Section 1.2). 
Under the CBD, a country study is a national baseline assessment of biodiversity, its nationalimportance and the threats which it faces. The UN Environment Programme (UNEP) has preparedGuidelines for Country Studies on BiologicalDiversity (1993). If such a study already exists, it can be used in compiling the CEP, ensuring thatthe full spectrum of biodiversity issues is incor-porated (see Text Box 17). 
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The strategy does not need to be presented as yet another report, nor does ithave to be called a NSSD. It is whatever a country wishes to use to encouragesustainable development by taking account of environment. It should build onthe many existing policies and action plans (see Text Box 18), including nation-al Biodiversity Action Plans.

3.3.1 National Biodiversity Strategies and Action Plans
Under the CBD (Articles 6, 6b and 10) all Parties are required to draw upNational Biodiversity Strategies and Action Plans. Biodiversity Action Plansshould recommend institutional and legal reforms, guidance on decision-

The importance of locally-adaptedspecies and varieties needs to betaken into account in national bio-diversity action plans.

making processes and management structures and encouraging stakeholder participation. Thisincludes mainstreaming biodiversity strategies so that they do not become the preserve of theMinistry of Environment alone, and ensuring thatcivil service reforms allow for the inclusion ofenvironment/biodiversity advisers in Finance andPlanning Ministries.
In fulfilling CBD obligations, the national Bio-diversity Strategies and Action Plans should recordwhether polices conform with the OECD DAC criteria (see Text Box 19), and make appropriaterecommendations.
There are major constraints to compiling andimplementing Biodiversity Action Plans (WCMC,1998) relating to limitations in:
■ Information and awareness
■ Management capacity
■ Technical capacity
■ Financial resources
■ Policy and legal framework for participatory biodiversity management.

Checklist for fulfilling CBD objectives at programme level
• Develop or strengthen legislation or administration for implementing CBD;• Develop incentive measures to support conservation and sustainable use of biodiversity;• Develop legislation and programmes of access and benefit-sharing from the use of genetic resources;• Develop legislation and regulations for protection of threatened species• Transfer of technology for implementing the CBD• Preparation of biodiversity strategies, plans and pro-grammes• Biodiversity inventories and assessments;• Establish PAs and sustainable management of ecosystems;• Develop impact assessment criteria, indicators and pro-cedures;• Capacity building in biodiversity assessment; education;training and awareness programmes.
Adapted from OECD DAC list of criteria.

TEXT BOX 19
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A regional approach is important because biodiversity does not respect nationalboundaries and regional cooperation may be necessary to ensure sustainable useof ecosystems. Migratory species pose particular problems that demand cooper-ation between countries. The 1979 Bonn Convention on Migratory Species coordinates regional and global efforts to protect some 10,000 migratoryspecies, including birds, dolphins, and marine turtles. This Convention needsto be taken into account in any EC Regional programme.
A regional approach has the advantage that neighbouring countries may havecultural and language ties, share environmental problems (such as pollution ofthe same river basins), and it may be relatively easy to use shared facilities(such as regional training centres), and cooperate on monitoring and researchactivities. However, the transaction costs for negotiating regional agreements ishigh, and subsequent implementation is often complex.

3.3 Reversing the loss of biodiversity
Pro-active attention to environmental issues isneeded to achieve the international developmenttarget that each country will have NationalStrategies for Sustainable Development (NSSDs)should be implemented by 2005 to ensure that thecurrent trends in loss of environmental resourcesare effectively reversed at both national and globallevels, by 2015. This obviously includes biodiversi-ty losses. 
The NSSD is a consultative process that integratesenvironmental concerns into development process-es in all sectors, and at all levels of government.

Existing environmental policies and action plans
There are already a large number of policy documents andaction plans on management of environmental resources,and these should be used as inputs for the NSSD processes.
• National Conservation Strategies • National Environmental Management/Action Plans• National Development Plans• Sector action plans such as:Tropical Forestry Action Plans• Other plans, such as Green plans, National Plans toCombat Desertification, National Climate Change Plans• National Biodiversity Strategies and Action Plans

TEXT BOX 18

Biodiversity does not respect 
political boundaries. Here, the
Dominican Republic and Haiti 
share a common watershed – 
crucial for water supplies in 
both countries.
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a) Ecosystem approach
Development programmes should adopt a landscape perspective, taking carefulnote of land suitability. This requires a move away from the single speciesfocus to a broader view of the interactions between species, between eco-

Guiding Principles for biodiversity in development cooperation
TEXT BOX 21

Principle A: Adopt an ecosystem and multi-sectoralapproach to development cooperation programmes(taking into account the impacts on adjacent and down-stream areas)
Principle B: Promote fair and equitable sharing ofcosts and benefits from biodiversity conservation andsustainable use at and between local, national, regionaland international levels.
Principle C: Encourage full stakeholder participation,including partnerships between civil society, governmentand private sector.
Principle D: Ensure that the institutional arrange-ments are effective, transparent, accountable, inclusiveand responsive.

Principle E: Ensure that development cooperationprojects and programmes are consistent with the widerpolicy framework, and/or changes are made for sup-portive policies and laws.
Principle F: Use/Provide accurate, appropriate, multi-disciplinary information, which is both accessible to, andunderstood by, all stakeholders.
Principle G: Development cooperation investmentsmust be sensitive to, and complement, local/nationalstructures, processes and capacities

The ecosystem approach moves away from a focus on
single species, to be moreholistic and multidisciplinary.systems, and with the non-living environment.This wider perspective must include potentialeffects on adjacent and ‘downstream’ ecosystemsand communities, such as sedimentation and pol-lution. An ecosystem approach necessarily takes a long-term view, because effects may becomeapparent only over a long period. 

An ecosystem approach advocates a more holisticapproach to development. It seeks to avoid theunsustainable use of landscapes, which requirecostly, and often lengthy, rehabilitation of soils and water regimes. It is multi-sectoral, and in-volves a wide range of stakeholders in the process-es governing land use. A multidisciplinary inputensures that multiple-use land management sys-tems are established, which satisfy the needs of asmany stakeholders as possible and avoid unneces-sary losses of biodiversity. 
Ecosystems do not correspond with administrativeboundaries, and many species habitually migrateacross national boundaries.
Regulations on the release of plants, animals andmicro-organisms into new areas should be imple-mented in order to monitor and control the im-pact of new introductions of modern varieties ofcrops and stock, including GMOs, and the intro-duction of alien species. Where there are no such
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These constraints have resulted in BiodiversityAction Plans that are unrelated to, and not inte-grated with, other development priorities such asthe campaign against poverty and the focus on foodsecurity. As a result, they receive little politicalsupport and are therefore not effective. 

3.4 Guiding Principles – environmental sustainability
A set of Guiding Principles has been developed to address sustainable development that takesaccount of biodiversity9, and should be consideredduring programming and project development. The key points are highlighted below.

Biodiversity Action Plans – preconditions for effective EC support
TEXT BOX 20

1) Political commitment• What priority is given to biodiversity issues and howmuch political commitment and support is there?
2) Legal and policy framework• How supportive is the underlying policy frameworkof trade, land tenure, resource access (see Chapter 2)?• What are the incentive measures for conservation,sustainable use, and sharing of benefits from the useof biodiversity?• What priority is given to biodiversity issues innational development plans (including poverty reduc-tion strategies and NSSDs); are they informed bybiodiversity action plans?• How much coherence and compatibility is therebetween sectors?• What legally binding conventions on biodiversity, andmultilateral environment agreements is the countrysignatory to?• What is the extent of stakeholder involvement indevelopment of the Biodiversity Strategy or ActionPlan?• What are the policies, laws and contracts that allowaccess and benefit sharing for use of biodiversitycomponents including genetic resources?• What policies and laws are in place to implementthe Biosafety Protocol?

3) Institutional capacity• Ministry of Environment – what is its capacity tointegrate with other development processes andpolicies?• Roles and responsibilities – what is division ofresponsibilities between sectors and Ministries, andhow effective are instruments for resolving conflicts?• Macro-meso-micro links – what degree of conformi-ty is there between national, regional and local leveldevelopment needs and actions?• Donor coordination – how well coordinated are theactivities of different donors?
4) Financial issues• What financial resources are available for improvingintegration of biodiversity into development plans:government funding; private sector investments;donor assistance.
5) Entry points • Which instrument of EC assistance is most appro-priate - contributions to central government, assis-tance to NGOs and Community-Based Organisa-tions (CBOs), or assistance to private sector enter-prises through the European Investment Bank?

Causes of biodiversity loss often lie in policies and activities such asfishing subsidies. In 1995 the worldfishing fleet numbered about 3.8million vessels.Twenty-five per centof global fisheries are over-fished.
9These problems were reviewed at five BDP regional workshops, and Guiding Principles were for-mulated on the basis of the lessons learned from case studies and the experience of nearly 100 workshop participants.These Guiding Principles have been elaborated in a companion volume to this report: Guiding Principles for Biodiversity in Development: Lessons from field projects (BDP, 2001).
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Stakeholder participation
Many stakeholders may not dwell close to the resourcesthey use, and so it is necessary to determine which stake-holders have a common interest, irrespective of where theylive, and to determine: who will be the long-term beneficiar-ies and losers; and whose behaviour may have to be modi-fied. In this process of analysis, it can help to distinguishthree categories of stakeholders:
• Primary stakeholders – individuals, local small-scalegroups, or institutions/companies who are the directusers of the resource, often referred to as a 'user group';• Secondary stakeholders do not use the resourcedirectly but still have an interest in, or are affected by, anyplanned activity relating to the resource;• Key stakeholders who, either directly or indirectly,make decisions governing the management or use ofcomponents of biodiversity.

TEXT BOX 23

Partnerships with local com-
munities are crucial for the
success of most development
activities, including conserva-
tion and sustainable use pro-
grammes.

At the national level, these market failures need tobe addressed through policy reforms (see Section2.3.1). At the international level, one measure tocompensate developing country economies forstewardship of global goods is resource transfersfrom rich to poor nations, through internationalfunding instruments (see Section 2.3.2).

c) Participation and governance 
It is generally accepted that programmes and proj-ects work better, and are more sustainable, if allstakeholders participate in their design and imple-mentation. This is why EC development coopera-tion will build-on, and contribute to, country-driven poverty reduction strategies and NSSDs, and why capacity building for good governance is a priority issue for development cooperation invest-ments.
Consensus should be sought between stakeholders,since reliance on a single group can undermine thesuccess of an investment. Successful participation involves the full range ofstakeholders, and takes account of local power relations, interests and under-standings. As participation is not a neutral process, it is essential to establishmechanisms for conflict resolution and management.
All aspects of good governance are central to effective participation for povertyreduction and management of biodiversity. Decentralised decision-making permits co-management of natural resources, but strong local institutions,which are accountable to the electorate and supported by an accountable civilservice, are needed. Developing this, and the institutional arrangements fornegotiating solutions and resolving conflicts, are in themselves building blocksfor democratic change. The policy framework must allow this if poor groupsare to benefit from development cooperation.
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regulations, these should be developed and put into effect. The regulationsshould include effective measures to assess risk to human health, and both on-farm and wild biodiversity.

b) Biodiversity for pro-poor development
The costs and benefits from biodiversity use, must be shared equitably. This goes beyond the focus of the CBD, because it incorporates costs as well as benefits, and includes ecosystem and species levels of biodiversity, in addi-tion to the genetic resources highlighted in the CBD. 

Constraints to benefit sharing from biodiversityuse, especially genetic resources
Providers need:• better information/control of resources outsideproviders’ jurisdiction;• more information about values and market structures;• stronger institutional, negotiating and contractual capacities;• more adequate intellectual property right laws and systems of implementation the laws.
End users need:• a reliable contact points/authorised institutions to grantaccess to biodiversity;• accurate information on ownership and tenure, and legalcertainty of access;• clearer guidelines on obligations, corporate access andbenefit sharing policies;• distinctions to be made between different uses (com-mercial, scientific etc.).
Adapted from: Best practices for Access to Genetic Resources, Glowka et al., 1998

TEXT BOX 22
Fair trade is important in supporting the liveli-hoods of the poor. Markets are generally not gearedto small and unpredictable supplies of many differ-ent products of variable quality. Furthermore, com-munities who harvest goods that have a regional,national or international market value, or live inareas where products are harvested by other groups,often receive very low prices. As rural populationsbecome increasingly incorporated into casheconomies, problems of unfair trade often result inunsustainable and rapid elimination of resources.Finally, many ecosystem services that benefit peo-ple, such as water purification, are not ‘traded’ inany market and so are an undervalued benefit.
Destruction of biodiversity often leaves the poorestgroups further deprived of important assets. Andconversely, measures to protect biodiversity mayresult in losses to local communities, in the formof foregone benefits from land and biodiversity use.In the case of intellectual property rights (IPRs),there are detailed negotiations taking place ontechnology ownership, and control over patentedgoods. But little is being done to safeguard the IPRsof local and indigenous communities in relation totheir knowledge about local biodiversity that maybe of trade interest (see Text Boxes 14 and 22).

FAO estimates that about 1.5 billionfarmers save and breed their ownseed. Seeds selected from stronghealthy crop varieties, may be inter-planted with other favoured vari-
eties to encourage cross-breeding.Little is being done to safeguardthe IPRs of local communities.
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3.5 Capacity building
In order to put the Guiding Principles to good use during programming andproject cycle management, a substantial amount of capacity-building will berequired, both within EC delegations and in counterpart ministries, civil socie-ty groups and private sector companies. 
The integration of environmental issues into poverty reduction strategiesdemands policy, legal and institutional reforms. This will require a programmeof awareness-raising and training and the development of tools for environmen-tal integration for officers in ministries of finance and central planning, compa-nies trading internationally and civil society groups determining their ownpathways to sustainable development. The sector guidelines in the ECEnvironmental Integration Manual (EC 2001) should be used both as a tool andtraining material to achieve this. 

Capacity for research and
information gathering needs
to be developed.

Women produce between 60 and
80 per cent of the food in mostdeveloping countries, yet their key role as food producers andproviders is often poorly incorpo-rated in participatory reviews.
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d) Information
Programme and project development is hampered by a lack of information.Information from as many stakeholders as possible allows the values attributedto various biodiversity resources to be assessed. It may require developing newmethods of gathering information, especially to integrate science-basedapproaches with traditional knowledge (Freese, 1997).
The CBD encourages improved information flow and communication onbiodiversity in its call for the establishment of Clearing House Mechanisms(CHM). Through such units, information is gathered and then redistributed inan efficient manner to those who can make use of it. However the CHM will be effective only if information is provided in a form that can be understoodeasily, and if similar types of information are available to allow comparisonsand exchange between CHM focal points. 

As farming gets more complex and greater crop yields arerequired to feed more people onless land, farmers’ local know-
ledge needs to be linked with information on new technologies.
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Projects
This chapter focuses on the field-level thinking that is needed to address thedirect causes of biodiversity loss in the context of sustainable development. It requires a supportive policy and legal framework as described in the preced-ing two chapters. The chapter is written primarily for administrative and tech-nical officers, and project staff (including consultants and contractors) of EC-funded projects, along with their government, private sector and local commu-nity counterparts.

4.1 Land-use options: protection,sustainable use, conversion
The objectives of the CBD prioritise the balancing of conservation and sustain-able use to provide equitable benefits. However, there is still much misunder-standing about the meaning of these terms. 
Opinion is divided on whether conservation refers to the protection and theutilisation of natural resources. The World Conservation Strategy (1980) pro-posed that conservation should combine both protection and sustainable use,

Chapter 4

CBD definitions of conservation and sustainable use
Conservation is ‘the conservation of ecosystems and habitatsand the maintenance and recovery of viable populations ofspecies’, which can include habitat rehabilitation.
Sustainable use means ‘the use of components of biologicaldiversity in a way and at a rate that does not lead to the long-term decline of biological diversity, thereby maintaining its poten-tial to meet the needs and aspirations of present and future generations.’
Article 2 – CBD

TEXT BOX 24
but the CBD, adopted a decade later, is ambiguouson the subject (Glowka et al, 1993): throughout theCBD the terms ‘conservation and sustainable use’are dealt with separately, albeit placed side-by-side. 
A distinction can be drawn between in situ (or on-farm) conservation and ex situ conservation (CBDArticles 8 and 9 respectively). In situ (or on-farm)conservation refers to the maintenance of viablepopulations of plants, animals and micro-organismsliving in the habitats or surroundings in whichthey evolved their distinctive properties. Ex situconservation refers to populations maintained out-side the habitats in which they evolved (such asbotanical gardens or gene banks). Ex situ conserva-tion is an important supplement to in situ conser-vation, especially where wild or on-farm popula-tions are severely threatened with extinction. 

BIODIVERSITY  IN  DEVELOPMENT
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There is concern that in habitats with high species richness (e.g. tropicalforests), and with species that have low tolerance to habitat change, then even minimal human impact can lead to species extinctions (Rice et al, 1999). Thus, sustainable use will lead to losses of vulnerable species, and ecologicallysustainable off-take may be unattainable. A counter argument is that off-takesustainability maintains habitat, which is important for many species’ sur-vival. Areas where sustainable use is supporting livelihoods and maintaininghabitats, even with some species losses, are still important.
As the intensity of consumptive use increases, wildland habitats begin tochange in structure, composition and functions. Gradually, they are convertedto anthropogenic habitats. In these areas, indigenous species are largely re-placed with alien (often domesticated) species adapted to agricultural and pas-toral conditions. Even where there are permanent species losses, however,ecosystem functions relating to soil fertility, water purification and oxygen ornutrient recycling usually remain intact, and continue to underpin humandevelopment in converted landscapes. Figure 8 gives a schematic representa-tion of increasing biodiversity loss as the intensity of human consumptive useof wildlands increases; distinguishing between ecosystem service loss, andspecies/genetic losses (after Freese, 1997).

4.2 Spectrum of choice
The gradual loss of biodiversity can be analysed using a set of species biodiver-sity indicators, that show the status of land units at different points along thespectrum (Table 6): from little-disturbed habitats with a full complement ofspecies (protected lands), to agricultural landscapes with fewer species (convert-ed lands). There is a gradual change along the continuum with blurred distinc-tions between land-use units, except where there have been recent major habitatchanges (e.g. agricultural clearance). However, biodiversity indicators can stillbe used to assess the current status and hence options for the future land use.
Biodiversity status can change in either direction. For example, in tropicalregions with high rainfall and poor soils, a woody bush quickly establishes in fields left fallow after two to three years cropping. If the area remains un-farmed, forest habitats can re-establish, thereby reversing the direction of

Figure 8 – Scheme showing biodiversity declines with increasinghuman (consumptive) use of biodiversity 
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Ex situ conservation is, however, generally expen-sive and usually dependent on substantial technicalinput, and often costly facilities.
It is not possible to define sustainable use, giventhe fact that it is context-specific and each site hasunique conditions (IUCN SUI, 1999):‘Sustainable use is not determinate. There are amultitude of configurations of biological, social,and economic conditions at which sustainabilityof a use might be achieved. However, only certaincombinations may work.’
In addition, consumptive use of biodiversity can be distinguished from non-consumptive use(Section 1.2.2), and low levels of subsistence usedistinguished from higher levels of commercialuse, when strong market forces can lead to more

Conserving coastal forests 
reduces run-off and so reducesdamage to coral reefs and maintains fish stocks.

Sustainable (consumptive) use ofwildlands is essential to maintainforests, but needs careful regulationand adaptive management.
rapid loss of biodiversity. Taking commercial consumptive use as a startingpoint, a detailed study identified two types of sustainable use (Freese et al,1996; Freese, 1997): 
a) off-take sustainability: where the off-take of individuals or products from a population (the target species) is sustainable if conducted at a rate and in a manner that can be continued indefinitely. Off-take sustainability ensureslevels of harvesting that will maintain target species in perpetuity but canlead to reversible declines in populations. Non-target species may becomeextinct, especially those species sensitive to human-induced habitatchanges.b) ecosystem sustainability: where the off-take from the target population(s)and associated management practices do not lead to permanent changes, particularly degradation, in species richness (including non-target species),ecosystem structure, or ecosystem processes. Ecosystem sustainability con-siders the needs of all species in an ecosystem, ensuring that both target andnon-target species can be maintained in perpetuity.
In practice, it may be difficult to distinguish between these two types of activity except over long time horizons.

Source: Freese, 1997
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change brought about by the earlier deforestation. In reality it is common tofind a patchwork of land use units with varying biodiversity status reflecting arange of human use and processes of regeneration. Recovery can be acceleratedthrough management actions such as rehabilitation, replanting and re-introduc-tions. Global species losses, however clearly indicate that the ‘pull’ is towardsconverted habitats and biodiversity declines.

The integration of trees into agricultural systems can improve soil fertility, control water and wind erosion and recycle nutrients.

4.3 Rural development and food security
Rural development and food security is a priority sector for EC developmentcooperation (see section 2.1.1). In order to ensure effective and sustainabledevelopment in this sector, it is necessary to make full use of genetic, speciesand ecosystem biodiversity as natural capital.
Biodiversity is particularly relevant to food production and nutrition.Production can be considered in terms of the quantity of wild foods gatheredand trapped, hunted or fished, as well as the range of crop and stock varietiesbred and maintained to support livelihoods. Genetic biodiversity is also crucialin conferring resilience on crops and stock for farmers who cannot afford tobuy pesticides, fertilisers and other inputs. As regards nutrition, biodiversitycontributes variety and essential nutrients that may not be provided in dietarystaples (see Text Box 4), and ecosystem services are a vital ingredient for allaspects of rural productivity (see Section 1.2.3).
Building on the spectrum of land-use options described above, and followingthe Biodiversity Action Plan (COM (2001) 162), the key biodiversity issues inrural development and food security will be considered under three categories:
■ intensive systems of food production, in converted landscapes such as fieldsof crops, livestock pens, and fish ponds;
■ collection of products from wildlands (including wetlands) and fallowswhich have not been domesticated;
■ approaches to linking protection of biodiversity with rural development.

Forces for change:
Intensity of human use

Regeneration, recolonisation, rehabilitation
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Integrated land use combines 
protection, consumptive use and agricultural development within a single landscape.

Potential Land use
BiodiversityIndicators

Types of use

Protection of wildlands

• all species maintained
• population cycleswithin natural limits• no alien/introducedspecies
• ecosystem diversitymaximum

• subsistence harvest-ing• low impact methods• non-consumptiveuses

• all species maintained
• natural habitats main-tained• harvested speciesshow cycles ofdecline and recovery• ecosystem servicesnot compromised

Off-take does notexceed regenerationcapacity of targetspecies, and does notcause non-targetspecies losses.

• local extinctions ofnon-target species• natural habitats main-tained• harvested speciesshow cycles ofdecline and recovery• ecosystem servicesnot compromised

Stocks of harvestablespecies maintained inperpetuity, but other(non-target) specieslost.

Conversion to agri-culture/pasture
• widespread wildspecies extinctions• loss of natural habitats• pioneer and alienspecies dominate
• ecosystem services at risk

• unsustainable use ofwildlands, and con-version to agricul-ture/ pasture/fallow;• intensive productionsystems relying on a few target species(crops, livestock, tim-ber, aqua-culture,etc.)

Table 6 – Spectrum of land-use options

Consumptive use of wildlandsEcological sustainability Off-take sustainability

L a n d  u s e  s t a t u s



Source: Biodiversity Action Plan (EC 2001 / 162)
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Key biodiversity issues in managing domesticated crops and stock
TEXT BOX 25

i)  Stocks of a broad range of useful/important domes-ticated plant and animal species, and their wild rela-tives need to be maintained, and policies and institu-tions need to support this. Such activities should beaccompanied by the indigenous/local knowledge thatis part of indigenous crop and stock development.
ii) Gene-bank collections are often unrepresentative oflocal priorities. More livestock and aquaculturespecies need to be added, as well as locally-impor-tant staple crops (such as roots and tubers), whichare not well represented in international andnational ex situ collections.
iii) The wealth of biodiversity cannot be safeguarded by ex situ conservation alone.The maintenance ofgenetic material from on-farm (or in situ popula-tions of wild relatives of domesticated species) isimportant to allow continued evolution and adapta-tion to changing conditions.
iv) Mechanisms need to be established to ensure thatrural communities have access to global geneticresources held in gene banks, and also to developon-farm, community-based gene banks, as well as insitu programmes for wild populations.

v) The breeding and selection of new crops needs totake account of local growing conditions, and theneeds and resources of poor farmers – in the bank,the field, the food store, and the kitchen. Moreover,use of indigenous knowledge to develop new cropand stock varieties should be ‘paid for’ under mutu-ally agreed terms.
vi) Any proposed introductions of new varieties and/orGMOs should be preceded by careful risk assess-ment to examine the likely impacts on local domes-ticated species, on wild species and on humanhealth.These assessments should then be followedby carefully controlled release programmes.
vii) In addition to benefits, there are numerous poten-tial negative side-effects of agrochemical use, rangingfrom pollution and high debts to low yields andresistant pests. In response to over-use of agro-chemicals, systems of organic farming and integratedpest management have been developed, the latterrelying on biological control.11 These need to beencouraged.

Fisheries are important to the foodsecurity of populations living incoastal areas, along river banks andin urban centres.

11 See Biodiversity Brief 7.
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4.3.1 Intensive production systems
Although traditional systems of crop and stock breeding provided a wide rangeof crop varieties and livestock/fish breeds, recent agricultural development hasfocused on a few high yield varieties (see Section 1.2.1). The resulting produc-tion systems encourage the loss of local varieties and undermine the resilienceof global systems of food production to unpredictable shocks. For example,unstable markets for cash crops, unreliable agro-chemical supplies, new dis-eases and pests, harsh and changing climatic conditions, and declining soil fer-tility are all risks for global food production at worst, and a decline in food andincome for the rural poor at best. Crop and stock gene pools demand thought-ful management to ensure that options for breeding to meet future needsremains open (see Text Box 25).

Natural woodlands protect 
pastoral rangelands, and provideshade for stock and crops.

Use of land for commercial crops:monoculture of exotic species.
4.3.2 Livelihoods depending on non-domesticated species
Even in intensively farmed areas, people combinethe use of cultivated or reared products with gath-ered/hunted/fished off-farm products. Some groups– particularly women, children and the poor – relyheavily on products from fallow thickets and wild-lands. Such producers are particularly important inareas with low crop/stock potential.10 It is vitalthat poor communities are not made poorer by theloss of biodiversity in these areas (see Text Box 26). 

10 See Biodiversity Brief 6.
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4.3.3 Biodiversity protection and development
There are 560 million ha of PAs in ACP and ALAcountries (around 7.7 per cent of the land area), supplemented with 130 million ha of marine PAsworldwide, of which 35 per cent are in tropicalareas (less than 1 per cent of the marine area).
PAs have been established for many reasons: to pro-tect fragile ecosystems (especially watersheds), toset aside areas for recreation and hunting, and toprotect a representative sample of a country’s bio-logical and cultural heritage. As social, economicand political circumstances have changed over time,so the management objectives for PAs have had toadapt. This has required a broader set of goals thattake greater account of the needs of local communi-ties and national economies. The current list of PAcategories reflects this refocus, especially the inclu-sion of PAs managed mainly for the sustainable useof natural resources (see category VI in Text Box 28).
The potential benefits of PAs are wide ranging (seeText Box 29). All of these benefits need to be takeninto account when looking at the contribution ofPAs to development, particularly as the full bene-fits only emerge when the long-term and intangiblevalues are included in economic valuations.

Benefits of protected areas
TEXT BOX 29

Goods• access to natural resources, improved managementand sustainable harvesting• revenue from marketing of sustainably harvestedgoods• reservoir of genetic material from ancestral stocks ofdomesticated species• the maintenance of genetic materials in natural habi-tats, which can be used in medicine, plant and animalbreeding, and for other potential uses• conserve wetlands, which act as nurseries for fish, ormarine PA networks that maintain fish stocks in adja-cent areas
Services• conservation of soil, watersheds and coastlines • provision of clean water• maintenance of biotic processes such as pollinationwhich are important in supporting agricultural systems

• sequestration of carbon• regulation of climate • maintenance of buffers to natural disasters
Non-consumptive use• education and research• recreation and tourism, providing benefits for localeconomies
Others (non-use)• preservation of cultural heritage, spiritual beliefs,sacred sites, cultural/traditional practices and tradi-tional knowledge• representative sample of indigenous plants animalsand micro-organisms• protection of scenic beauty and rare species• maintenance of options for future use• promotion of peace and international cooperation

Definition of protected areas
Protected area means a geographically defined area whichis designated or regulated and managed to achieve specificconservation objectives (CBD, 1992).
Protected area categories (IUCN, 1994):I. Strict nature reserve/wilderness area managed forscientific purposes;II. National park managed for ecosystem protectionand recreation;III. Natural monument/natural landmark mainly managed for the conservation of a specific naturalphenomenon;IV. Habitats/species management area mainly activelymanaged for conservation;V. Protected landscape/seascape mainly managed forthe conservation of a landscape/seascape;VI. Managed Resource Protected Area: mainly managedfor the sustainable use of natural resources

TEXT BOX 28
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Source: EC Biodiversity Action Plan (EC (2001) 162)

Key biodiversity issues in sustainable use of wildland resources
TEXT BOX 26

i)  Sustainable rural development depends on maintain-ing the integrity of non-cultivated lands that are suf-ficiently large to supply necessary goods and servic-es: including wildlands and old-growth fallows, fishbreeding grounds and nurseries (e.g. mangroves),watersheds etc.
ii)  Sustainable use management should be developed to suit specific conditions. Government, local com-munities and private sector must agree on objec-tives, and monitor production and changes in theresource base (monitoring should make use of bio-diversity indicators).

iii)  Technical surveys and research are needed in orderto understand what type, intensity and frequency ofharvesting affects the resource base and, therefore,the adaptive management regimes required for sus-tainable use.
iv)  Support from stakeholders for sustainable use isachieved only through careful economic analysesand use of participatory approaches to naturalresource management.The focus should be on supporting poor communities.This in turn relies on a supportive national policy framework.

Adaptive management
TEXT BOX 27

The basic elements of an adaptive managementapproach to sustainable use include:
i) assessing the resource base and developing modelsof resource use;ii)  supporting "internalisation" of the cost-benefittrade-offs within a management unit;iii) ensuring maximum efficiency in converting biologi-cal capital into financial and other benefits;

iv) establishing decision-making processes and proce-dures that include a broad range of stakeholdersand facilitate the establishment of co-managementsystems, with the support of key stakeholders forthe management systems;v) ensuring benefits reach people living with, and using,the resource;vi) monitoring the effects of use on stocks, non-targetspecies and ecosystem functions.

Developing systems for sus-tainable use of ‘bushmeat’resources is an urgent priorityin west and central Africa.
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activities, such as maintaining habitats (and many species) in multiple-usebuffer zones around PAs. Similarly, sustainable use objectives may rely onsome conservation action, for example, protecting fish breeding grounds to sus-tain stocks for fishing in surrounding waters. Furthermore, improving produc-tion efficiency in converted lands (agricultural areas) can reduce pressure onwildland biodiversity, depending on resulting changes in demands for compo-nents of biodiversity. 
Criteria need to be agreed for selecting land use activities appropriate for a par-ticular land unit (see Table 7), and inevitably different criteria may supportconflicting land-use options. For example, an area may have globally threat-ened species or habitats, but may also be highly suitable for agriculture. Underthese circumstances, a framework needs to be set up for resolving conflicts andproviding mitigation. This framework should take an ecoregional perspectiveand take account of social, economic and environmental effects as well as thepolitical, institutional and legal context (Section 3.4). 

Selectioncriteria
Biodiversity 

Other

Protection

• globally/nationally threat-ened species/habitats• site of wild relatives ofdomestic plants and animals• stock maintenance for sustainable use zones• fragile ecosystems• area providing ecosystemservices underpinning long-term productivity
• traditional reserved areas• weak market forces or poor market access• low human population density• effective government pro-tected-area institutions• meets local needs/peoplerecognise need to protect• high ecotourism potential• local people directlydependent on naturalresources• little or no in-migration• historical/cultural relationswith habitat (such as sacred sites)

Consumptive use

• wildlands / natural habitats• harvestable species in abun-dance• moderate to low biodiversi-ty value in global terms• low potential for livestock/agriculture intensification• other areas in landscape fulfilling conservation func-tions
• high potential for biodiver-sity-rich livelihoods (pres-ence of marketable species)• land and biodiversityowned/accessible to stew-ards of the resource(including common proper-ty resources)• low to moderate human population density• access to markets• local management systems/institutions are effective incontrolling maintenance ofand access to resources and manage conflict• sustainable use meets localneeds/people recogniseneed for sustainable use• high pressure on particularresources/habitat• some livelihood depend-ence on natural resources

Conversion

• low biodiversity value• anthropogenic habitats• high agricultural potential• stable environment for intensification of produc-tion systems• other areas in landscape fulfilling conservation/ functions

• high human population density• private lands• strong market forces for a few marketable goods• good communications/ infrastructure• little local interest in pre-serving wildlands• little out-migration• high pressure on resources/degradation of habitat

Table 7 – Land use planning – examples of selection criteria
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The benefits of protected areas range from the pro-
duction of NTFPs for local communities to climate
regulation and water recycling for more distant pop-ulations

Managed agro-forestry plots can be biodiversity-rich,providing a range of farmed products in a resilientenvironment.

Recent research shows that habitat maintenance isbetter in clearly demarcated PAs which are staffedwith an effective set of rangers and guards, andwhich offer incentives or compensation for localpeople (Bruner et al 2001). However, the difficultyof accurately evaluating the economics of PAs iscompounded by the fact that benefits may accrueat national or international level, leaving localcommunities to carry the costs. These costs mayinclude restricted access, crop damage from largemammals dwelling in the PAs, and even evictionsfrom ancestral lands. These problems, plus theappearance that PAs are not ‘being used’ have ledto low political support for parks and consequentlymanagement is correspondingly weak – the ‘paperparks’ syndrome. 
In an effort to address these constraints, the mainissues facing managers of PAs in ACP countrieshave recently been reviewed, and best practiceguidelines drawn up (EC/IUCN 1999). These cor-respond closely with those summarised underGuiding Principles in the previous chapter. 
One important approach is to ensure that PAs aremanaged as part of the overall landscape and not in isolation. PAs alone cannot maintain viable pop-ulations of certain species. Complementary actionsare required outside PAs, especially the develop-ment of ‘biodiversity-friendly’ corridors. Thisallows migration, as well as some gene-flowbetween isolated PAs thereby reducing the poten-tially negative effects of in-breeding. Buffer zonemanagement around PAs can help to improve thelivelihoods of communities adjacent to the PA, aswell as some of the shortcomings of PAs, as pro-moted through the UNESCO Man and the Bio-sphere Programme.

4.4 Tools for integrating biodiversity into development projects
The tools available to integrate biodiversity intodevelopment projects range from complex land useplans to discrete EIAs for specific projects.

4.4.1 Land-use planning
When drawing-up land use agreements, it is impor-tant to bear in mind that many conservation objec-tives may be achieved through sustainable use
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Table 8 – Key biodiversity issues in EIAs – road projects example
EIA Procedural Stage
ScreeningAre there important bio-diversity concerns that indicate the need for EIA?

ScopingDerive terms of reference(TORs) for the EIA

FocusingRefine the TOR on the basis of biodiversity values,which will be used in deci-sion-making, and select suit-ably qualified (local) expertsto carry out the work.
Impact AssessmentPredict impacts: identify,describe and provide thedata necessary to quantifythe effects of proposal(s) on measures of biodiversity.

Impact significanceRank impacts, taking intoaccount biodiversity valuesand the reversibility ofimpacts.

Impact MitigationMost EIA law requires pro-ponents to suggest meas-ures to avoid, reduce orremedy adverse impacts.
Impact EvaluationAre the impacts identifiedimportant or significant?
Decision-making
Environmental ImpactStatement (EIS)

Review and monitoringWhat really happened?

Biodiversity considerations
Include biodiversity considerations in screening procedures.
The need for EIA might be indicated if the proposed project affects:• designated or PAs, or protected species,• areas of cultural importance (e.g. sacred groves),• areas where biodiversity components support local livelihoods• watercourses, coastal zones, wetlands and river courses• large continuous areas of ’pristine’ habitat, even if not protected.
Ensure EIA takes account of potential impacts on biodiversity: include assessment of biodiversity in TORs.Consult widely and early with all stakeholders, especially people with culturaldependence on biodiversity in the affected area, and widely circulate the scopingreport.
Select biodiversity components for more detailed study, for example, focus on:• indicators (e.g. of disturbance or pollution),• species valued for hunting, medicines, ecotourism, crop/livestock gene stocks• keystone species (on which others depend),• important ecosystem functions (e.g. flood attenuation caused by wetlands)• key breeding or feeding sites, especially for protected species,• migratory routes and stopover sites etc.
Specify (and quantify where possible) magnitude, duration and range of impacts,e.g. for:• areas of habitat to be lost (include breeding, feeding, refuge areas),• habitual routes to be severed (number and relative importance to maintenance of mobility in the landscape),• number of individuals likely to be killed,• proportion of population to be disturbed,• quality of remaining habitat for key species,• ecosystem functions lost or impaired etc. (e.g. hydrology of watersheds).
Consider:• magnitude, duration, timing and reversibility of impacts, and their predictability• effectiveness of mitigation measures,• post-development carrying capacity of remaining habitat,• viability of remaining populations,• ‘utility’ and sustainability of valued biodiversity components,• ability of affected habitats, populations or species to recover.
Ensure mitigation is recommended for significant adverse impacts on biodiversity.Avoidance is always the best form of mitigation, and seeking ways to enhance bio-diversity management for development is still better.To what extent will proposed mitigation measures reduce impacts? Have they beensuccessful elsewhere?Mitigation for biodiversity may require land acquisition for compensation.
How important or significant are residual impacts on biodiversity? 

Act upon the information and recommendations of the EIA report
Explain biodiversity impacts clearly, and disseminate baseline information widely.Provide clear maps, detailed practical advice concerning measures to protect biodi-versity during construction or to mitigate for operational impacts. Provide a sched-ule for activities and a contingency plan in the event of mitigation failure.
• Did impacts on biodiversity happen as predicted? • Were mitigation measures effective and implemented successfully?• What was the outcome for biodiversity?
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Environmental Impact Assessments
are required to take the environ-ment – including biodiversity – into account in all developmentcooperation activities.

4.4.2 Environmental Impact Assessments – example of transport projects
Transport is one of the six priority areas for EC development cooperation, andaccounts for substantial investments in ACP countries – C=1.33 billion in 1990–95,with a further C=2.25 billion allocated in 1995–2000. Most transport investmentsare in the form of discrete road infrastructure projects that should be subjectedto EIA screening, whether the road is a new construction, rehabilitation orupgrading project. This screening should be carried out very early in the projectdevelopment process (pre-feasibility and feasibility studies), and recommendwhether a full EIA is required.
The key biodiversity issues to be addressed for transport infra-structure proj-ects are set out in the checklist in Table 8. These same questions can be adapt-

OECD DAC checklist – to supplement the EIA checklist
• Development of incentive measures (regulations)• Establish PAs and sustainable management of ecosystems• Protect endangered or vulnerable species• Capacity building to carry out EIA

TEXT BOX 30
ed for Strategic Environmental Assessments ofnational transport programmes, in combinationwith the checklists included in the preceding twochapters. Moreover, the same steps can be fol-lowed, with modified questions, for EIAs on non-transport investments. 
In addition to these biodiversity criteria for EIAstudies, additional questions have been establishedby the OECD/DAC, to assess whether a projectcontributes to achieving the objectives of the CDB(see Text Box 30).
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4.5 EC Environmental Integration Manual
The recently completed EC Environmental Integration Manual (2001) detailsthe steps in the EIA and SEA processes, and should be consulted for more in-formation at policy, programme, and project levels. Sector guides on: agricul-ture, fisheries, forestry, transport, health and education are also available. The checklists presented in this chapter complement those offered on the EC Environmental Integration website. 
As noted in the EC Biodiversity Action Plan, the EC has limited capacity to carry out EIAs and SEAs. Capacity building is needed for desk officers andthose in EC delegations to be able to draw-up appropriate terms of reference for EIAs, and integrate environment issues more broadly into EC developmentcooperation. This capacity building could be combined with training of coun-terparts, project managers and consultants in-country, and may well rely on theestablishment of an Environmental Help Desk in Brussels, which can be calledon to provide technical support in reviewing EIA reports.
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Map 1 – Diversity of freshwater fishes

There are a number of reasons for this concentration of tropical biodiversity:
1) First, the tropics are older and have had a more stable climate throughouthistory than temperate regions. This has allowed species a greater period oftime to adapt and specialise. 
2) Second, tropical areas are characterised by warmer temperatures, higher precipitation and humidity, and more solar energy, which combine to favourthe evolution of new arrays of species (Primack, 1993). 
3) Third, scientific observations indicate that, in combination with climate and available energy, terrestrial species richness and density is stronglyinfluenced by variation in topography, seasonality and elevation. Terrestrialspecies richness is often highest at lower elevations and lowest up moun-tains, along peninsulas and on islands. This range of influences, combinedwith variations in past land area, changes in vegetation and human impactsare reflected in the numbers of mammals and birds recorded in each region. 
In terms of species richness in various developing countries, those with a highproportion of global biodiversity are referred to as being ‘mega-diverse’, and mostof them are in Latin America (see Table 9). There are, however, several weak-nesses in evaluating the global distribution of biodiversity on the basis of nation-al species data. The species richness of a country is largely influenced by its size(most mega-diverse countries are larger than 500,000 km2 in area), with a corre-sponding increase in diversity of available habitats. Consequently, smaller coun-tries with a proportionately high concentration of species per unit area, such asRwanda or Costa Rica, do not feature in the ranking.

low high
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Appendix – Where is biodiversity?
Biodiversity is not evenly distributed around the world. The single most obvious pattern in the global distribution of species is the overall increase inspecies richness as latitude decreases toward the equator. To take an extremecomparison, only 41 flowering plants are found in the whole of Antarctica,while a single hectare of Latin American forest can contain 40 to 100 treespecies (WCMC, 1992). There are exceptions to this rule, such as the fynbosvegetation of South Africa, which has great species richness at a relatively distant latitude from the equator. 
Approximately 70 per cent of described species are found in the tropics and sub-tropics (Guruswamy, 1998). The prime example of this trend is tropicalrain forests, which occupy only 7 per cent of the Earth’s land area, yet are esti-mated to contain over half of the Earth’s terrestrial species (Primack, 1993).Other notable tropical and subtropical habitats of high species richness include‘Mediterranean-like’ heath systems, tropical dry forests, coral reefs and tropicallakes – the latter illustrated by the distribution of freshwater fishes (see Map 1). 

This tarsier (Tarsius syrichta)is one of the smallest primates 
in the world; it is endemic toBohol, Philippines.
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A preliminary regional examination of species known to have restricted rangesindicates that Asia has a substantially greater number of endemic bird species.Asia and Latin America have similar number of endemic mammals and trees,while Latin America has the lion’s share of endemic amphibians and reptiles.Africa scores lower than the other two continents for all species groups, andwould be even lower if the large island of Madagascar were excluded. Otherimportant islands for endemic species are the Indonesian and Philippine archi-pelagos, which contributed substantially to the Asian total. Although the insu-lar Pacific and Caribbean regions appear to have low numbers of endemicspecies, the land area of these two regions is relatively small and, proportion-ately, endemism is quite high.
Various global mapping exercises have been carried out to identify ’centres ofendemism’ – as shown on the following pages. The most systematic and com-plete global level assessment to date has involved bird species (undertaken byBirdLife International). Attempts to identify centres of plant diversity and areashigh in aquatic species richness have also been completed, and these exerciseshave been expanded more recently to consider ecoregional approaches to con-servation that identify distinctive regions of the world (Olson and Dinerstein,1997).

Mammals –endemic species
Mammals –all species1
Birds
Reptiles andAmphibians
Trees

Africa

308

1063

313
1211

715

Asia

534

1333

791
1700

1506

LatinAmerica
512

1304

624
2845

1496

Caribbean

10

288

40
229

267

Pacific

89

246

181
245

206

Tacis-Nis

24

330

13
2

3

Table 10 – Preliminary estimates of total endemic species in developing regions*

Sources:WCMC Species Conservation Database;WCMC Threatened Trees Database; 1 Institute of Zoology (London) mammal database.
* Estimates are for aggregated single-country endemics.The estimate for trees refers only to threatened endemic species, as a comprehensive list of the nationally endemic tree species has yet to be compiled.
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Mammals

Mexico 491(10.6%)
Peru 460 (9.9%)
Indonesia 457(9.9%)
Congo, D.R. 450(9.7%)
Brazil 417( 9.0%)
Cameroon 409(8.8%)
China 400(8.6%)
Colombia 359(7.8%)
Kenya 359(7.8%)
Uganda338 (7.3%)

Birds1

Colombia 1721(17.3%)
Peru 1710(17.2%)
Brazil 1635 (16.4%)
Ecuador 1559(15.7%)
Indonesia 1531 (15.4%)
Venezuela 1296 (13.0%)
Bolivia 1275(12.8%)
China 1244 (12.5%)
India 1219(12.3%)
Congo, D.R. 1086 (10.9%)

Reptiles andAmphibians
Colombia 1277 (10.3%)
Brazil 1072 (8.7%)
Mexico 1014 (8.2%)
Ecuador 806 (6.5%)
Indonesia 799 (6.5%)
Peru 736 (6.0%)
China 630(5.1%)
India 599 4.9%)
Madagascar 542 (4.4%)
Malaysia 539 (4.4%)

FreshwaterFishes
Brazil 3000(30%)
Colombia 1500 (15%)
Indonesia 1400 (14%)
Venezuela 1270(12.7%)
Peru 855(8.6%)
India 748 (7.5%)
Ecuador 706(7.1%)
China 686 (6.9%)
Thailand 600 (6%)
Mexico 506 (5.1%)

Plants

Brazil 56215 (20.8%)
Colombia 51220 (19.0%)
China 32200 (11.9%)
Indonesia 29375 (10.9%)
Mexico 26071 (9.7%)
South Africa 23420 (8.7%)
Venezuela 21073 (7.8%)
Ecuador 19362 (7.2%)
Bolivia 18316 (6.8%)
Peru 18245 (6.8%)

Table 9 – Developing countries rich in vertebrate and plant species (per cent of total world species)

Source:WCMC database; data derived from published and unpublished sources, including country reports and regional checklists.
Notes: 1 total number of species recorded.

Evaluations at the national level also fail to take account of uniqueness ofspecies, for example endemic species or sub-species that are restricted to a particular geographical area. For example, 200 of the 460 mammal speciesfound in Peru also occur in neighbouring Ecuador (WCMC, 1992). 
Centres of high endemism have arisen where populations have been isolatedfor long enough to evolve distinctive, species-specific characters that prevent or reduce out-breeding with other species/populations. Islands, mountain topsand lakes are all key examples of geographically isolated areas where locallyendemic species often evolve, and this patterns of evolution can be appreciatedfrom the fact that 20 per cent of bird species are restricted to 2 per cent of theworld’s surface.
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Map 4 – Inland water fish diversity

Source:WCMC (1998), based on data provided in part by relevant IUCN/SSC specialist groups
other important areas of fish diversitykey areas of fish diversity

Map 5 – Inland water invertebrate diversity

Source:WCMC (1998), based on data provided in part by relevant IUCN/SSC specialist groups
crabs crayfishmolluscs fairy shrimps
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Map 2 – Endemic bird areas

More than one quarter (2,561) of the world’s bird species, including 74% of the threatened birds, have a range restricted to less than50,000 km2.Virtually all these occur within the 218 Endemic Bird Areas (EBAs) defined by BirdLife International.The world’s EBAs areshown on this map categorised 1, 2 or 3 according to increasing biodiversity importance (based on the number of restricted rangespecies, whether shared between EBAs, taxonomic uniqueness, and EBA size).
Source: data and analysis provided by BirdLife International (Slattersfield et al, 1998)

1 2 3

Map 3 – Centres of plant diversity

This map shows the location of the sites and areas identified as important centres of plant diversity at regional and global level.
Source:WWF and IUCN (1994)
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Map 6 – Centres of crop origin

Vavilov centres and other significant areas associated with the presumed origins of the most globally important crop plants.
Sources: derived from Hawkes, 1991; Oldfield, 1984; and WCMC, 2000

Agricultural crops and their wild relatives havelong been the focus of human development, andthese too have distinct geographical distributions.Although they have been moved around the worldto diversify agricultural production in recent times,the original populations, and ancestral stocks, arerestricted to the regions in which they were devel-oped / evolved. These localised populations havebeen important in supplying genetic material fordeveloping varieties and breeds.
A representative sample of global biodiversity canonly be maintained if all the distinctive regions ofthe world are considered, and account taken of theendemic (unique) species in each. If such a conser-vation strategy is to be effective, it will need to beintegrated into national development programmes.

Vavilov centres other centres
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