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I. BACKGROUND AND CONTEXT (Baseline Course of Action)

Global Significance and Status of Farm Animal Genetic Resources

1. The global domestic animal diversity comprises over 40 mammalian and avian species, which together with the few surviving wild relatives, is represented by about 7000 populations (breeds or strains) and are collectively termed farm animal genetic resources (FAnGR or AnGR).  These populations represent an important resource for economic development and livelihood security.  Livestock contribute, on average, between 25 and 30% of GDP in most developing countries.  The genetic diversity they possess explains the existence of a wide range of different livestock populations and products/functions in the diverse regions of the world.  Unfortunately, a large number of uniquely adapted breeds have become extinct since the turn of the last century1 while a further 32% are at risk of becoming extinct and the rate of extinction continues to accelerate2.  Moreover, out of the global farm animal breeds existing today, some 70% are in developing countries where the risk of loss is highest.  Factors that cause threat to indigenous animal genetic resources include: Crossbreeding with and/or replacement by, exotic breeds in programmes designed to improve animal productivity; neglect arising from shifts in social settings, production systems and/or market demand of certain animal products; urbanisation and its impact on traditional animal agriculture; droughts; civil strifes/conflicts; and famines.

2. The overall contribution of livestock to GDP in developing countries is in terms of income, insurance, food (meat, milk, eggs, etc), hides/skins, traction and manure.  They provide these products and services using by-products of other agricultural activities (e.g. crop residues) or on land that is otherwise not suitable for crop production.  Human needs for livestock products in developing countries will more than double in the next 25 years3.  This continued rapid increase in demand is attributed to rapid increase in human population, rising incomes and rapid urbanisation, with accompanying changes in preferences for foods of animal origin.  These trends will lead to pressures on governments to put in place livestock development programmes that can rapidly respond to the changes.  Inevitably these will include importation of exotic animal breeds for crossbreeding and breed replacement programmes, a trend that is already well underway.

3. Farm animal genetic resources (FAnGR) that have evolved in the diverse tropical environments represent unique combinations of genes which define not only productive qualities but also adaptive capability.  Indigenous FAnGR possess valuable traits such as disease resistance, adaptation to harsh environments, including heat tolerance and ability to utilize poor quality feeds.  These attributes are essential for achieving sustainable agriculture in low-input production systems.

4. While crossbreeding and breed replacement can be effective means for increasing production, their potential in the tropics is limited to the benign ‘temperate environments’ of highland areas and where resources are available to ameliorate the environmental stresses of the tropical climate.  Unfortunately, introduction of exotic germplasm into tropical countries has been (and continues to be) seen as the solution to low animal productivity even in areas where the exotic genotypes are ill adapted.  In many cases, this trend has been responsible for the extinction or severe erosion of the genetic diversity in traditional breeds.  This has, in most part, been due to lack of (or inappropriate) assessment of the economics of these interventions.  In particular, conventional evaluations of the impact of exotic breeds have often not considered subsidies provided by donors and governments nor have they been based on sound cost-benefit analysis which includes veterinary and other extension support services as well as ‘indirect’ costs.  More specifically, these evaluations have not included an assessment of the increased risk, loss of indigenous farm animal genetic diversity (including specific genes that may have future global economic importance), and disturbances to ecological balance through impacts on other components of the production system.

5. One third of the global FAnGR, comprising some 3,800 breeds across 40 species are at risk of extinction, and 60% of these are in developing countries1.  In sub-Saharan Africa, it is estimated that 22 (13%) of the cattle breeds which existed at the beginning of the 20th century have become extinct2.  These losses are occurring when it is still largely unknown which breeds harbour significant genetic diversity or specific genes that should be targeted for conservation and/or incorporation into breeding programmes not only for possible benefit to the specific countries but also for the global community.

Threats to Farm Animal Genetic Resources at Global Level

6. Unfortunately, with very few exceptions, developing countries have, to date, not taken action to conserve or improve the management of their indigenous FAnGR.  The perception that the specialised (milk, meat, egg, etc), high-producing (under temperate conditions) European breeds are also ‘best’ for tropical developing countries persists.  In Ethiopia for example, the only substantive attempts made to improve utilization of indigenous breeds are the efforts by the establishment of breeding ranches for the Ethiopian Boran, Fogera and Horro cattle breeds.  Indeed, other species (sheep, goats, pigs, chickens, camels, donkeys, horses, other poultry species, etc) have received very little attention in Africa.  Moreover, even for cattle, attention has only been given to ‘high profile’ breeds on which already there is some information.  Most importantly, these activities have been initiated and run by Governments with hardly any involvement of the livestock-keeping communities. 

7. The desire for, and actions to, increase production, through crossbreeding and breed replacement, represents the most important threat to indigenous FAnGR.  Government and donor subsidies (including free or ‘nearly free’ semen) make it easy for farmers to acquire exotic germplasm.  Usually by the time farmers discover the difficulty to profitably sustain such livestock, substantial damage will have been done to the genetic diversity in the indigenous livestock in the ‘project area’. 

8. Droughts, civil strifes/wars and famines tend to wipe out large livestock populations.  In recent years aid programmes following significant losses of livestock have been involved in re-stocking initiatives.  However, in the absence of information on genetic diversity of available livestock (even from neighbouring countries), re-stocking decisions have tended to be based on availability of animals and convenience rather than appropriateness of the genetic material.  Such inappropriate livestock breeds have subsequently been used to breed with the remaining native breeds thereby further eroding, or even wiping out, particular breeds and creating ill-adapted and more vulnerable livestock populations. 

9. Another important threat to indigenous FAnGR is lack of markets and supporting infrastructure.  Wealthier farmers, especially those in peri-urban areas, are able to capture a large share of the local and export markets.  This makes it difficult for poor farmers in remote villages – which is where the majority of indigenous FAnGR are kept – to penetrate the market.  The consequence is that such farmers keep livestock for subsistence – only occasionally selling ‘surplus off take’ – but most importantly for ‘non-market’ functions e.g. to hedge against risk (i.e. insurance), as a form of investment to be drawn upon during emergencies, for cultural reasons (e.g. for bride price or slaughter during special ceremonies), for traction, for manure production, etc.  Unfortunately, no attempt has been made to put monetary values on these functions, hence governments tend not to consider the impact of ‘new’ agricultural practices (e.g. crossbreeding or breed replacement) on indigenous FAnGR.

Significance and Status of Farm Animal Genetic Resources at Country Level

Cameroon

10. Historically, Cameroon was home to some 16 cattle breeds.  Amongst these breeds, 10 are of the Bos indicus type while four are of the Bos taurus type (of the Shorthorn sub-type).  The latter represent sub-populations derived from cattle domestication that is considered to have taken place in Africa and two of them (Bakosi and Bakweri) are known to be critically at risk of extinction.  One (Bamileke) out of the original 16 breeds are already extinct.  Due to inadequate data, the status of the other livestock species (sheep, goats, pigs, horses, camels, poultry) of Cameroon is less certain.  Among the cattle breeds of Cameroon, the Gaundere Gudali, the Namchi and the Kapsiki are unique to the country.  The Blackbelly sheep of Cameroon is known to be the ancestor of the global Blackbelly sheep populations, e.g. the Barbados Blackbelly.

Ethiopia

11. Ethiopia has an estimated 27 million head of cattle (comprising 21 breeds) 23 million head of sheep, 17 million goats, 1 million head of camels, 7 million equine, 50 million chicken and unknown number of pigs.  Besides having the largest number of livestock in Africa, the country also has the largest number (over 20) of indigenous cattle breeds/strains, and a substantial diversity in its sheep, goat, donkey and chicken populations.  Ethiopia is also home to a considerable number of dromedary and indigenous horse populations. 

12. The existence of the large livestock diversity in Ethiopia is due in large part to its geographical location near the historical entry point of many livestock populations from Asia, its diverse topographic and climatic conditions, the huge livestock population size and the wide range in production systems.  Ethiopia (specifically the Abyssinian highlands) is considered the ‘melting pot’ of FAnGR, especially cattle – of Africa – and the centre of diversity.  For example, it is believed that a large majority of cattle breeds in the Horn of Africa were derived from interbreeding between cattle domesticated in Africa (African B. taurus) and B. indicus cattle brought into Africa from Asia about 700 A.D.  This interbreeding occurred principally in present day Ethiopia. Although not much has been done to document the extent of diversity in many of these species, evidence emerging from the study of cattle diversity in the country1 indicate that many indigenous breeds are under threat.

13. Livestock diversity has suffered considerably due to the many wars, civil strife and cyclical famines in the Horn of Africa.  Nomadism and transhumance in the lower altitude areas have, due to shrinking pastoral land area, resulted in massive interbreeding between traditionally isolated livestock populations.  In the highlands, government sponsored crossbreeding programmes have severely eroded the genetic diversity of indigenous livestock, especially cattle and poultry.  Yet not much has been done to document the existing indigenous livestock breeds and the impacts of agricultural development, increasing human populations and the booms and bursts in livestock population numbers associated with periodic good years and bad years.  

14. Current national priorities identified through the consultation process (see Appendix I1, Section I) include: survey and documentation of existing livestock breeds; quantitative estimates of genetic diversity; and development of breeding strategies to address the conflicting needs for increased productivity and conservation of indigenous breeds.  Lack of technical capacity, low development budget in relation to the task at hand has meant that government intervention to date on FAnGR Research & Development has been inadequate and inconsequential.

Pakistan

15. Pakistan has almost all the major species of livestock: cattle, sheep, goats, buffalo, dromedary, bactrian, donkeys, horses, chickens.  It is also situated in an area known to be the centre of the emergence of agriculture as well as a documented centre of domestication of cattle.

16. In Pakistan, livestock contribute 35% of agricultural GDP.  The net foreign exchange earnings from the livestock sector was 9% of all export earnings of the country in 1999/2000.  About 35 million people are engaged in livestock-related activities.  Current Pakistan livestock population includes 23.3 million buffaloes, 22.4 million cattle, 24.2 million sheep, 49.1 million goats and 0.8 million camels.  The genetic diversity in these populations is large.  For example, there are 10, 37, 30 and 21 breeds of cattle, goat, sheep and camels, respectively.  Most of the livestock are kept in smallholdings: households having less than 10 animals account for 80 and 76% of the buffalo and cattle populations, respectively, while for goats 66% are owned by households with less than 30 head.  To date there has been very little government involvement in indigenous animal breeding in the country, priority having been given to short generation activities with quick results.  Considerable effort has been placed on importation of cattle breeds, principally Holstein-Friesian, Jersey, Red Dane and Australian Illawara Shorthorn for use as purebreds and in crossbreeding programmes.  Awassi and Rambouillet sheep and Angora goats have also been imported for the same purpose.  Due to small herd sizes and the large number of farmers involved in livestock activities, many of them part-time, there is increasing recognition that Western model animal breeding approaches are unlikely to work in Pakistan.

17. Priority actions for conservation of livestock diversity which have been identified through the consultation process (see Appendix I, Section II) include: development of appropriate animal recording and evaluation systems; genetic characterisation of the livestock breeds including improved understanding of adaptive traits, and classification and documentation of the vast number of breeds/strains of different livestock species.

South West China and Vietnam Border Area

18. Vietnam, South West China, Lao PDR and parts of northern Thailand represent an area with substantial livestock diversity covering a large number of species principal amongst which are: cattle, yak, goats, horses, buffalo, pigs, chickens, ducks, deer.  The area is also home to wild relatives of chicken.  Border areas between these countries are characterised by interesting differences in production systems, livestock genotype choices and breeding practices. To provide the required coverage of these sets of circumstances the project will be implemented in S.W. China and Vietnam.

Vietnam

19. Over 70 indigenous livestock breeds exist in Vietnam.  Like in all developing tropical countries, the importance of these breeds lies in their adaptation to local environments (e.g. heat tolerance and disease resistance) and special characteristics such as high fertility/prolificacy and desired product characteristics such as meat flavour.  Most indigenous breeds are still raised by smallholder farmers in rural areas.  But many of these breeds are now under threat.  With commercialisation of agriculture, accompanying introduction of exotic breeds and changes in consumer preferences, traits such as growth rate, food conversion efficiency and production of lean meat are becoming more important than environmental adaptability.  Since 1990 the Vietnamese government has put effort and resources in the survey and characterisation of indigenous breeds based on phenotypic information and in in situ conservation programmes.  However, given the number of breeds, the task is onerous.  Activities to date have identified some breeds at risk viz.  I pig, Ho chicken and 20 other livestock breeds.  

20. Priority actions identified through the consultation process (see Appendix I, Section II) include: survey, classification and documentation of all breeds, including their production environments, economic traits and estimates of genetic diversity; development of breeding and utilization approaches that can facilitate in situ conservation; and genetic characterisation of adaptive traits.

Bangladesh
21. Bangladesh livestock population includes some 23.4 million head of cattle, 0.82 million buffalo, 33.5 million goats, 1.11 million sheep, 138.2 million chicken and 13 million ducks.  Other important species are horse, pig, geese, pigeon, elephant, deer and gayal, the latter three living principally in special forest areas.  The overall contribution of livestock to agricultural production is 13%.  In addition, livestock contribute 95% of draft power, 50% of rural transport and 25% of fuel for cooking in the country.  Over 85% of livestock are raised by smallholder farmers who own 1-2 head of cattle, 2-3 head of sheep and goats and a few head of poultry and for whom the special characteristics of indigenous livestock – adaptability to harsh climate and poor nutrition, resistance to endemic diseases and parasites – are crucial.  There is no formal breeding policy for any of the livestock species in the country.  Large numbers of cattle and, to some extent, small ruminants have been imported over the last 45 years but without any policy on how they can be best used to benefit the people and to minimize their effects on environments where they are unlikely to flourish.  There has been efforts to use hardier cattle breeds imported from India such as Hariana, Tharparker and Red Sindhi but strategies for their long-term utilization are lacking.  Current government ‘breeding policy’ is aimed at promoting productivity by supporting commercial dairy farming with considerable focus on exotic breeds.  Not much attention has been given to sheep, goats and poultry.  There are 32 government poultry farms all of which raise exotic commercial line poultry.  Private commercial chicken production has become a big industry, but is also dependent on exotic birds.  Not much is known about the indigenous pig populations in the country, primarily because the majority of people do not keep pigs due to religious reasons.

Sri Lanka

22. By its location, situated astride the sea routes between the East and West, Sri Lanka has, through millennia, been a recipient of a variety of animal species.  Despite its small size, the country is home to 86 mammalian species, 14% of which are considered to be endemic.  Wild populations thrive in protected areas, sanctuaries and natural forests which, together, cover 24% of the land surface.  Indigenous and migratory populations (especially birds) are abundant in these areas and show a high level of diversity.  The large number of endemic species that have evolved because of the isolation of the island are now considered to be vulnerable.  A few decades ago 80% of the Sri Lankan population was employed in agricultural activities.  Over the years, the role of agriculture in the national economy has diminished.  The prominence of animal agriculture has been particularly eroded.  Currently the livestock sector accounts for 8% of the agricultural GDP and the sector is considered by the authorities as the most promising sector for the employment of a large number of people in poverty alleviation programmes in areas where livestock farming is a way of life.  The main breeding strategy which has been pursued over the last 50 years is upgrading of indigenous breeds with ‘high producing’ exotic breeds.  Until recently, no attention has been given to the conservation of indigenous breeds.  Sri Lanka indigenous livestock population today includes cattle, buffalo, goat, sheep, pig, donkey, chicken, and quail; there are also populations of ducks, turkeys, guinea fowls and muscovy, but these are derived from more recent introductions.  The pig industry is gaining prominence in the country as commercial pig production based on exotic breeds expands, and with negative consequences on the indigenous pig, which is a descendant of a wild type which still exists in the country, but whose habitat is rapidly shrinking.

National and regional policies and institutional coordination

Cameroon

23. Cameroon’s National Biodiversity Strategy and Action Plan (NBSAP) developed by the Ministry of Environment and Forestry (MEF) has adopted an ecosystem approach.  Within each ecosystem overriding emphasis is placed on biodiversity (status) assessment, problem analysis, strategy development and action planning as the key activities.  Objective 1 within each ecosystem is “to promote activities and policies that ensure the sustainable and ‘clean’ exploitation of biodiversity and reduce the vulnerability of the ecosystem”.  Specific actions include: restoration and rehabilitation of degraded ecosystems and recovery of threatened/endangered species/populations; description of indigenous populations and monitoring/control of impact of exotic species/populations and genetically modified organisms. Specific mention is made of the Muturu cattle and Blackbelly sheep as populations needing rehabilitation/restoration in the Forest ecosystem and the Namchi, Kapsiki and Kuri cattle in the Semi-arid ecosystem.  In the Tropical Wooded Savannah ecosystem, the need to mitigate potential negative impacts of exotic species/breeds is identified and crossbreeding for dairy production is given as an example.  The biosafety law is in its last administrative stage.

24. The Ministry of Scientific and Technical Research (MSTR) is responsible for all research in the country.  The Institute of Agricultural Research for Development (IARD) within the MSTR has the mandate for all agricultural research.  The Department of Livestock and Fisheries (DLF) of IARD is responsible for all livestock research, including research on FAnGR.  However, the Biodiversity Research Programme, a cross-cutting programme within IARD, implements all agricultural biodiversity research.  The Ministry of Livestock, Fisheries and Animal Industries (MLFAI) has responsibility for all extension work focussing on animal production and health.  MLFAI is in charge of all government ranches and is responsible for policy and regulatory issues.  The Ministry of Environment and Forestry (MEF) is in charge of broader biological diversity and biosafety issues and is the GEF focal point.  In the area of policy, these ministries and their departments work in close collaboration.  Thus, although the execution of this project will be done by IARD/MSTR, the executing institution will work very closely with MLFAI and MEF.

Ethiopia

25. The conservation strategy of Ethiopia (CSE) was developed in 1989 while the Environmental Policy of Ethiopia (EPE) was approved in 1997 with a goal to improve and enhance the health and quality of life of the people and to promote sustainable social and economic development through the sound management and use of natural, human-made and cultural resources and the environment as a whole so as to meet the needs of the present generation without compromising the ability of the future generations to meet their own needs.  In June 1998, the Institute of Biodiversity Conservation and Research (IBCR) was established and the National Policy on Biodiversity Conservation and Research was published in the same year.  As early as in 1976, Ethiopia had established a Plant Genetic Resources Centre/Ethiopia (PGRC/E), the predecessor of IBCR, in recognition of the importance of conserving biodiversity and in order to avert the danger of genetic erosion.  Although Ethiopia has a large and diverse livestock resource, a clear National Livestock Breeding Policy is not yet in place. However, currently the Ethiopian Agricultural Research Organization (EARO), the Ministry of Agriculture (MoA), Alemaya University, the IBCR and other institutions and organizations are making efforts to formulate the National Livestock Breeding Policies.  The CSE takes a holistic view of the use of natural, human-made and cultural resources. The purpose of the CSE has been to assess the status and trends in the use and management of the resource base of the country, the formulation of a policy and strategy framework and the development of a Federal Action Plan and Investment Programme, including legislative measures and management and operational arrangements for implementation.  The immediate priority of the Action Plan for the Federal Policy on the Environment is to enact and enforce legislation for the conservation, management and sustainable use of genetic resources.  The objectives of the National Policy for Biodiversity Conservation and Research are directly relevant to and supportive of the proposed project.

26. The Ethiopian Agricultural Research Organization (EARO) is responsible for managing and coordinating all agricultural research in the country, including those undertaken by higher learning institutions.  The Department of Livestock and Fisheries in the Federal Ministry of Agriculture (MoA) is responsible for all livestock and fisheries development and extension activities in the country, including development of policies.  The Institute of Biodiversity Conservation and Research (IBCR) has the responsibility to lead the national effort to conserve, develop, manage and utilize the country’s plant, animal and microbial genetic resources and essential ecosystems.  The Environmental Protection Authority (EPA) which is currently an autonomous body reporting directly to the Office of the Prime Minister is responsible for coordinating all matters related to protection of the environment and biosafety and also hosts the GEF focal point.  Apart from carrying out and coordinating livestock research in the respective regions of the country, Regional Agricultural Research Institutes are also responsible for managing livestock ranches in the Regions.  The Federal Ministry of Rural Development is in charge of coordinating the work of MoA, EARO, IBCR, among others. However, by Proclamation No. 120/1998 which established the Institute of Biodiversity Conservation and Research (IBCR), IBCR is empowered to initiate policy and legislative proposals on conservation, research and utilization of biodiversity and upon approval, enforce as well as ensure their implementation.  In doing so, IBCR works closely with relevant ministries and departments.

Bangladesh

27. The second phase of the Bangladesh National Conservancy Strategy (BNCS), the Forestry Master Plan and the National Environment Management Action Plan (NEMAP) all emphasize the country’s commitment to conserve and sustainably use its natural resources, including plant and animal genetic resources.  With regard to agrobiodiversity the NEMAP states that their preservation is both a matter of insurance and investment necessary to sustain and improve crop and animal agriculture, forestry and fisheries in order to keep future options open as buffer against harmful environmental changes and as raw material for scientific and industrial innovations.  The Plan states that the importance and prioritisation of individual species and ecosystems will be considered in the formulation of development policies and programmes.  Strategies for the livestock sector outlined in the Fifth National Development Plan include: preservation of native breeds and genetic improvement including judicious use of crossbreeding; improvement of livestock management through human skill development; development of appropriate databases to support planning; and training of specific target groups like the landless, poor farmers, destitute women and the youth.

28. The Directorate of Livestock Services (DLS), Bangladesh Agricultural University (BAU) and Bangladesh Livestock Research Institute (BLRI) are the main institutions involved in the management/improvement of FAnGR in Bangladesh. The current main focus of livestock development in Bangladesh is to assist farmers to produce and sustain livestock of high economic potential. For that matter, research strategic plan of the government (up to the year 2010) has identified "improvement of quality of animals and birds through genetic means" as high priority.  Characterization, evaluation, conservation and improvement of indigenous AnGR, especially cattle, goat, chicken, sheep and buffalo, have been identified as priority activities and the aforesaid organizations have been mandated to carry out these activities independently as well as in collaboration with each other.

China

29. China has promulgated several laws and regulations many of which touch directly or indirectly on conservation of biological diversity.  Some of these include:  Marine Environment Protection Law (1982); Forestry Law (1982); Grassland Law (1982); Wild Animal Conservation Law (1988); Environment Protection Law (1989); and Water and Soil Conservation Law (1991).  Regulations include: Regulation on Conservation of Terrestrial Wild Animals (1992) and Regulation on Forest and Wild Animal Nature Resources Management.  The overall objective of biodiversity conservation in China is to establish measures for avoiding further damage and, over the long term, for mitigating or reversing the damage already done.  Underlying this objective is the need to integrate biodiversity conservation into the nation’s economic and social development.  In 1992, the National Environment Protection Agency published China’s Biodiversity Conservation Action Plan (BCAP). 

30. In relation to AnGR the BCAP identifies some 600 varieties of livestock and poultry that are unique and indicates that only 20% of these are currently being used.  It identifies, for example, 113 pig breeds of which only 20 are actively used and 73 bovine breeds of which only 10 are currently being used.  The plan concludes that there is need to review conservation needs for domestic AnGR and to develop actions to conserve those at risk.

31. The National Government agency responsible for coordinating all matters related to the environment and natural resources management is the State Environmental Protection Administration (SEPA).  Working within SEPA on specific issues on nature conservation, including biological diversity matters, is the Department of Nature Conservation (DNC).  On agricultural biodiversity, including FAnGR issues, SEPA works closely with the Ministry of Agriculture (MoA).  Within MoA, there are two departments with specific responsibilities for FAnGR.  These are the Bureau of Animal Production and Health (BAPH) and the National Animal Husbandry and Veterinary Services (NAHVS).  While BAPH is responsible for policy and regulatory matters related to FAnGR, including technical support of breeding programmes and policy on imports and exports, NAHVS focuses on husbandry and health issues.  The Chinese Academy of Agricultural Sciences (CAAS), also within the MoA, is responsible for all aspects of agricultural research in the country.  It consists of 37 research institutes spread around the country, one of which is the Institute of Animal Science (IAS).  Because this project is principally focussing on research to support FAnGR, the logical national executing agency is CAAS-IAS, working closely with the federal departments/agencies described above and the corresponding departments in the provinces and autonomous regions.

Pakistan

32. According to Pakistan’s Biodiversity Action Plan, 75-80% of the country’s domestic livestock breeds are crosses of established breeds and the proportion of ‘non-descript’ livestock to pure stock is on the increase.  The plan points to the increase in rate of loss of genetic diversity in parental stock, the need for planned crossbreeding programmes and suggests that the situation be monitored by conducting surveys and compiling existing conservation initiatives.  Pakistan National Conservation Strategy was approved by the Government of Pakistan on March 1, 1992.  The strategy aims to merge environment and economics into decision-making. Livestock management policies and measures identify the need to increase productivity per animal and to preserve and improve the genetic quality of indigenous livestock breeds in light of their higher disease and heat resistance qualities.  The policy also prioritizes conserving domestic livestock breeds of both small and large ruminants.  Pakistan also has an approved breeding policy for livestock. The policy promotes conservation and selective breeding of indigenous livestock breeds of buffaloes, cattle, sheep and goats. The breeding policy stresses that crossbreeding in cattle should only be carried out with non-descript cattle and established cattle breeds should not be crossbred with any exotic semen.
33. At the national level, the Livestock Wing of the Federal Ministry for Food, Agriculture and Livestock (LW-FMFAL) is responsible for all livestock production and health issues, primarily focusing on development and delivery of extension packages.  The Animal Sciences Division of the Pakistan Agricultural Research Council (ASD–PARC) is the lead national research agency.  The Animal Sciences Institute of the National Agricultural Research Centre is also involved in livestock research at the national level.  Relevant institutions at the provincial level include the Provincial Directorates of Livestock Breed Improvement, Livestock Production Research Institutes, Semen Production Units and Livestock Experiment Stations.  National policies and regulatory matters are handled by the FMFAL while national research coordination and execution is the responsibility of PARC.  On matters related to biological diversity, the above agencies work in close consultation with the Federal Ministry of Environment, Local Government and Rural Development which also hosts the GEF focal point.
Sri Lanka

34. In Sri Lanka the conservation of Animal Genetic Resources is a concern of several Government Authorities under different Ministries/Departments.  Policy initiatives and development strategies/programmes adopted by the Ministry of Samurdhi, Agriculture and Livestock Development (MSALD) include the encouragement of the private sector to be involved in the production, processing and marketing of livestock products and in the supply of inputs for livestock production.  The herd improvement programmes are handled by state sector except for the chicken industry. The current improvement programmes are basically an upgrading of the national herds, the majority of which are comprised of indigenous breeds, by using exotic breeds.  However, the conservation of biological resources are well addressed in the National Environmental Action Plan formulated by the Ministry of Environment and Natural Resources Management (MENRM) in 1998 -2001. Biological resources are one of the nine sectors covered in the policy recommendation for conservation. One of the key recommendations of the action plan directly supported by the proposed project is to conserve and sustainably use, through incentives and community participation, crop and livestock diversity in traditional farming systems.  More recently attention has been given to agricultural biodiversity in efforts led by the MENRM through which, in collaboration with Department of Animal Production and Health, a biodiversity action plan for the livestock sector has been developed.

35. The main implementing agency of FAnGR management is the Department of Animal Production and Health (DAPH) of the Ministry of Samurdhi, Agriculture and Livestock Development (MSALD).  In addition to the main Department (DAPH), MSALD also hosts the National Livestock Development Board (NLDB) which is a production-oriented body. The NLDB owns all the necessary facilities and infrastructure for the FAnGR management and improvement. Mahaweli Authority of Sri Lanka (in the Ministry of Mahaweli Development) is also involved in livestock development activities (production-oriented) in some parts of the country.  Livestock research, including FAnGR, is conducted principally by the national universities and research institutes.  The Ministry of Environment and Natural Resource Management (MENRM) is the National Focal Point for the conservation of biological diversity and GEF and hence works with MSALD on issues pertaining to agricultural diversity.

Vietnam

36. The National Conservation Strategy (NCS) published in 1985 covers all areas of biological diversity, including agricultural biodiversity.  The major elements of the strategy include: i) to satisfy the basic material, spiritual and cultural needs of the Vietnamese people, both now and in the future, through the wise management of natural resources; and ii) to define and establish policies, organizations and actions where sustainable use of natural resources will be fully integrated into all aspects of Vietnam’s social and economic development.  Accordingly, the country has promulgated several laws and regulations governing biodiversity conservation and related areas.  These include: the Biodiversity Action Plan (BAP) (1996); Law on Forest Protection (1972); Law on Management and Protection of Rare and Precious Animals (1993); and Environment Protection Law (1994).

37. All research and development activities on livestock, including conservation and sustainable use of FAnGR, are directly coordinated by the National Institute of Animal Husbandry (NIAH) working in collaboration with Agricultural Science Institutes.  Several initiatives are currently underway in the area of FAnGR.  Current specific goals aim to: i) improve utilization of FAnGR; ii) organize long term maintenance of FAnGR through live animal conservation and ex situ cryopreservation; iii) increase the use of biotechnologies to improve the understanding of the diversity in FAnGR; iv) develop information systems to document existing FAnGR; and v) promote information exchange among stakeholders.  NIAH’s work on FAnGR is done under the direction of the State Committee for Science and Technology of the Ministry for Science, Technology and the Environment (MOSTE).  With regard to its work in agrobiodiversity, NIAH coordinates closely with the Nature Conservation Division of the Natural Environment Agency which is the host of the GEF focal point.

II. SUMMARY: PROJECT OBJECTIVES AND DESCRIPTION

38. There is slowly an emerging awareness that measures need to be taken to prevent or reduce the irreversible loss in farm animal genetic diversity.  Issues that need urgent attention include: i) assessment of the genetic diversity they possess; and ii) development of sustainable strategies for the utilization and conservation of the genetic diversity.  

39. The International Livestock Research Institute (ILRI) and its national partners, working in collaboration with Advanced Research Institutes (ARIs) of developed countries have, over the last 7 years, invested a considerable amount of resources into work on the development of approaches for, and conduct of, assessment of the genetic diversity in farm animals, initially in Africa and more recently in Asia.  With regard to strategies for conservation and sustainable use of this genetic diversity, very little has been done.  Strategies for conservation and sustainable use will need to address the following issues and questions: i) which populations (e.g. breeds/strains of domesticated animals and populations of wild relatives) need to be conserved as a matter of priority; ii) how can limited conservation resources be allocated amongst the populations that need to be conserved; iii) how the contribution of FAnGR to human livelihood (in addition to considerations of magnitude of diversity) can be incorporated into decisions on conservation programmes; iv) how agricultural programmes (focusing on utilization of the genetic diversity) may be designed so as to minimize potential negative impacts on genetic diversity (on all components of biological diversity in the production system); and v) how existing policy and market environments can be made more supportive of the conservation and sustainable use of FAnGR.  

40. The proposed project will assist participating countries to answer these questions and empower them to develop sustainable strategies for the conservation and sustainable use of farm animal genetic diversity. The demand for this project was based on numerous requests, received through extensive consultations, by developing countries in Africa and Asia for the International Livestock Research Institute (ILRI) to assist with the development of strategies for conservation and sustainable use of farm AnGR as well as with the strengthening of national capacities in this area (see Appendix I). The project will be implemented in seven countries, two (Cameroon and Ethiopia) in Africa and five (Bangladesh, China – focussing on South West region, Pakistan, Sri Lanka and Vietnam) in Asia.

41. Priority countries to participate in the project were identified, following the broad consultations (see Appendix I) in such a manner so as to provide a range of scenarios that will ensure that the conservation tools are developed and tested in contexts that represent the broadest possible set of circumstances, especially in terms of species coverage, extent of within-species genetic diversity (of, at least, a subset of species) and documented threats to genetic diversity.  In the absence of molecular genetic data on breeds of almost all livestock species, the proxy used to determine “hotspots” of livestock diversity was number of breeds and phenotypic diversity (between and within breeds).  In addition to working in countries with many species and breeds, and those in which there is evidence of significant threats to genetic diversity, other important considerations in designing the project were evidence of domestication event having taken place in the geographical area or of (pre-) historic trade routes and human migration having passed through the area, current security situation and availability of technical expertise to provide strong partnership in the project.

42. The immediate objective of the project is to develop and test tools which can be used in decision-making to support the conservation of indigenous farm animal genetic diversity in developing countries. The tools will include: databases and computerised analytical frameworks for the assessment of the status of farm animal genetic resources (FAnGR); methodologies for prioritising breeds/populations for conservation and for optimising allocation of conservation resources to maximise diversity conserved; frameworks for incorporating human livelihoods into programmes for conservation (and utilization) of FAnGR; models for the design and (cost/benefit) analysis of breeding programmes to mitigate potential negative impacts of exotic breeds on indigenous animal diversity while enhancing potential contribution of the former on human livelihoods; and frameworks for assessing the impact of policy and market strategies on FAnGR.

43. Uptake pathways for the decision-support tools will be ensured through close collaboration in their development with the relevant government, national agricultural research systems and community-based stakeholders, as well as through institution/capacity building activities with these stakeholders. Field level implementation of conservation interventions will also be supported through the process of decision-support tool development, as these will require the establishment of pilot studies in the selected countries. The pilot studies, covering a range of priority species/breeds, will not only generate the necessary data and knowledge to develop these decision-support tools, but will, in so doing, also provide the basis for the elaboration of specific biodiversity conservation action plans for the species/breeds that will have been studied in the project countries (see Figure 1).  

Figure One. Decision Support Tool Development and Application for Conservation and Sustainable Use of FAnGR











44. The project objectives will be addressed in several components.  The exact number and scope of components will be determined during the PDF B, but will most likely include the following components and associated outcomes.

45. Component 1: Decision tool for designing breeding programmes.  A decision tool will be created for the design and analysis of the potential impact of alternative breeding programmes focussing on enhancing contribution to human livelihoods while mitigating potential negative impacts on (indigenous) animal genetic diversity and the overall production system.  The design, development and testing of the framework will be based on field-based case studies to be conducted at sites representing different breeding options and production systems.  Specific outcomes from this component will include:

a) Comparative data on potential positive and negative impacts of alternative breeding programmes in developing countries based on analysis of case studies.  Based on this, estimates of net benefits/costs of alternative breeding approaches at producer and national levels made available;

b) Analytical framework and computer models for designing and analysing breeding programmes developed and tested for wider application;

c) Conditions under which certain breeding strategies could be beneficial and not threatening to indigenous FAnGR identified and strategies to mitigate potential negative impacts developed; and

d) Economically and environmentally viable options for improving indigenous livestock breeds identified and assessed.

These tools will be linked to, or could be part of, DAGRIS (see Component 2).

46. Component 2: DAGRIS (Domestic Animal Genetic Resources Information System).  A dynamic computerized information and decision support system will be established to promote sustainable utilization of FAnGR in developing countries.  DAGRIS will consist of a ‘database module’ holding comprehensive information on FAnGR with links to analytical engines, with capabilities to utilize genetic diversity and other information to aid priority setting related to conservation and use. Specific outcomes of this component will include:

a) A prototype computerized data system (DAGRIS) for indigenous FAnGR with comprehensive data (as case studies) on breed statistics, performance data, farmer preferences, other breed characteristics, production systems, etc. of all key FAnGR of selected project countries;

b) A module in DAGRIS to hold DNA microsatellite data and mitochondrial DNA sequence and other measures of genetic diversity and incorporating an analytical engine to facilitate specific analysis;

c) Systematic and comprehensive molecular genetic diversity studies of selected species in a set of countries to test applicability of the different analytical tools and application of conservation decisions under a range of scenarios;

d) Data on economic values obtained for selected breeds and traits under a range of production and market scenarios and a module included in DAGRIS to incorporate economic values into a decision-making framework;

e) Analytical modules linked to DAGRIS and other sub-modules to facilitate choice of breeds (populations) for different purposes (e.g. prioritisation in conservation or breeding programmes), taking into account genetic diversity and net benefits to society.

47. Component 3: Framework for incorporating cost-effectiveness and human livelihood considerations into decision tools for conservation and utilization of FAnGR.  This component will include the development and testing of economic valuation tools (the importance of which was identified in the consultative process described in Appendix I, Section III) for use and non-use traits and functions/products, and incorporation of the resulting analytical framework into DAGRIS (Component 2). This will permit the identification of priority breeds for conservation/utilisation based not only on their contribution to diversity (i.e. a strategy that seeks to maximise the diversity of the breeds conserved) but also based on their contribution to human livelihoods (i.e. a strategy that seeks to conserve that diversity which maximises the contribution to livelihoods). The economic tools developed will also play a role in ensuring that such strategies are designed in a cost-effective manner (i.e. that for any given conservation budget, the maximum diversity and/or contribution to livelihoods can be achieved). Specific outcomes of this component will include:

a. Development of a framework for the identification of diversity maximising and livelihood-oriented cost-effective strategies for livestock conservation/sustainable utilisation
b. Pilot study identification and comparative analysis of  diversity-oriented  versus livelihood-oriented conservation strategy outcomes for at least two livestock species, in order to provide the basis for the application of the framework to more species and countries.
48. Component 4: Decision tool for determining the impact of different policy and market strategies on the conservation and sustainable use of indigenous livestock diversity. This analytical framework will provide policy-makers and other key stakeholders with an improved understanding of the implications of different policy approaches, institutional options and conservation strategies. Although the field components of the project will be implemented for selected species/breeds and countries, because the tool itself will be developed to be generic in nature, it will be applicable, once tested, in different production contexts and for different species around the world. Specific outcomes of this component will include: 

a) Development of an analytical framework for determining the impact of different policy and market strategies on the conservation and sustainable use of indigenous livestock diversity. 
b) Importance of the principal policy and market factors determining trends in indigenous breed numbers and uses of selected pilot study species identified in a number of developing countries, together with potential mitigating measures for reducing negative policy and market impacts on indigenous breeds.

49. Component 5: Action Plans for Conservation of FAnGR.  Action plans will be developed and implemented to conserve and sustainably use specific FAnGR species/breeds involved in the pilot studies based on the decision-support tool results.  Specific outcomes of this component will be:

a) Development of Action Plans, based on decision-support tool results, for specific species/breeds in each participating country, thereby contributing to each country's National Biodiversity Strategy and/or Action Plan and providing a basis for wider application in the future. 

b) Community-based nucleus breeding schemes established in order to enhance the conservation and sustainable use of at least one livestock breed in each participating country. Priority breed identification to draw on decision-support tool results, with particular emphasis on "short-generation" species (e.g. poultry, pigs) that will permit the monitoring and evaluation of results within the project time-frame. Work on longer generation species, where identified as priority, will be initiated during the project if the countries concerned leverage the necessary resources to ensure successful completion of such activities.
50. Component 6: Training and Capacity Building. Specific outcomes of this component will be strengthened capacities for actors concerned, enabling them to effectively promote and/or directly contribute to the conservation and sustainable use of FAnGR and their habitats, including through the use of the decision-support tools.  Implementation of Action Plans will provide opportunities for on-the-job training, capacity building and tool dissemination and uptake.  The target is to train, through tailor-made courses and hands-on application, 4-8 national counterparts in each participating country ton FAnGR management issues and decision-tool use. At the community level, farmer experimentation methodologies will be adapted so as to support the management of FAnGR. 
51. Component 7: Tool Dissemination and Training on Tool Application to Non-target Countries and Stakeholders. This component aims to ensure dissemination and uptake of the tools in non-participating countries. Specific outcomes of this component will be the strengthened capacities of stakeholders (inter alia: national policy-makers, NARS scientists, regional/international organisations and farmers organisations) and will be achieved through dissemination of project results through workshops/conferences and scientific papers, as well as electronic access to the decision tools and accompanying tutorials. Methods of dissemination to be tailored to requirements of target stakeholder groups in order to maximise uptake.
52. The key stakeholders of the project are: 

· Local communities: Working with national experts in each country, livestock keepers will be identified and engaged, at the early stage of project formulation, in the identification of implementation pathways that are appropriate and practical.  This early engagement will also help identify those community groups (e.g. Herder Organizations, and, as in Vietnam, agricultural cooperatives or “production teams”) who may be involved in later stages of testing of the resulting tools.  

· National Agricultural Research Centres/Institutes

· Bangladesh: Bangladesh Livestock Research Institute

· Cameroon:  Cameroon Institute of Agricultural Research for Development (IARD)

· China:  China Institute of Animal Science (IAS) of the Chinese Academy of Agricultural Sciences (CAAS); Guangxi Buffalo Research Institute of CAAS; Kunming Institute of Zoology of CAAS; Yunnan Beef Cattle and Pasture Research Centre

· Ethiopia:  Ethiopian Agricultural Research Organization (EARO); Amhara Regional Agricultural Research Institute; Tigrai Regional Agricultural Research Institute; Oromiya Regional Agricultural Research Institute; Southern Nations Nationalities and Peoples Regional Agricultural Research Institute; and other Regional Agricultural Research Institutes in the country

· Pakistan:  Pakistan National Agricultural Research Centre (Animal Sciences Institute); Arid Zone Research Centre (Quetta, Balochistan); Tropical Agricultural Research Centre (Karachi, Sindh)

· Sri Lanka:  Sri Lanka National Livestock Research Centre and Veterinary Research Institute

· Vietnam: National Institute of Animal Husbandry; Vietnamese Agricultural Science Institute; National Institute of Veterinary Research

· National Universities 

· Bangladesh: Bangladesh Agricultural University; Sher-e-bangla Agricultural University; Khulna University

· Cameroon:  Cameroon University of Dschang; University of Buea (Department of Environmental Sciences)

· China:  China Northwest Science and Technology University; Yunnan Agricultural University; Guangxi University; Southwest Agricultural University

· Ethiopia:  Alemaya University; Addis Ababa University; Debub University; Jimma University; Bahir Dar University; Mekele University

· Pakistan:  Pakistan National University of Veterinary and Animal Sciences (Lahore); University of Agriculture (Faisalabad); Sindh Agricultural University (Tandojam); NWFP Agricultural University (Peshawar)

· Sri Lanka: University of Peradeniya; University of Ruhuna; University of Sabaragamuwa; Wayamba University; Eastern University

· Vietnam: University of Hanoi; University of Tay Nguyen; University of Thu Duc

· National Ministries or Departments of Agriculture and Livestock Development 

· Bangladesh:  Bangladesh Directorate of Livestock Services of the Ministry of Fisheries and Livestock

· Cameroon:  Cameroon Ministry of Livestock, Fisheries and Animal Industry; Ministry of Scientific and Technical Research (Institute of Agricultural Research for Development)

· China:  China Department of Animal Production and Health of the Ministry of Agriculture; Yunnan Provincial Department of Agriculture; Guangxi Autonomous Region Department of Agriculture

· Ethiopia:  Ministry of Agriculture and Ministry of Rural Development 

· Pakistan:  Pakistan Federal Ministry for Food, Agriculture and Livestock

· Sri Lanka:  Sri Lanka Department of Animal Production and Health of the Ministry of Samurdhi, Agriculture and Livestock Development

· Vietnam: Ministry of Agriculture and Rural Development

· Regional and International Organisations: FAO Regional Office for Asia and the Pacific, APHA, and Association for Strengthening Agricultural Research in Eastern and Central Africa (ASARECA) Livestock Network

· National Ministries/Departments responsible for Natural Resources Management 

· Bangladesh:  Bangladesh Department of Environment, Ministry of Environment and Forestry

· Cameroon:  Cameroon Ministry of Environment and Forestry

· China:  China State Environmental Protection Administration (SEPA); Yunnan Autonomous Region Environmental Protection Administration; Guangxi Autonomous Regional Environmental Protection Administration

· Ethiopia:  Ethiopian Environmental Protection Authority; Institute of Biodiversity Conservation and Research under the Federal Ministry of Rural Development

· Pakistan:  Pakistan Federal Ministry of Environment, Local Government and Rural Development

· Sri Lanka:  Sri Lanka Ministry of Environment and Natural Resources Management

· Vietnam: Ministry of Science, Technology and the Environment

III. COUNTRY ELIGIBILITY

53. The (seven) countries in which the Full Project is to be implemented have ratified the Convention on Biological Diversity (on October 19, 1994 for Cameroon; April 05, 1994 for Ethiopia; May 03, 1994 for Bangladesh; January 05, 1993 for China; July 26, 1994 for Pakistan; March 23, 1994 for Sri Lanka; and November 16, 1994 for Vietnam).  

54. Conservation (including sustainable use) of FAnGR fits within the specific thematic area of agrobiodiversity (GEF Operational Programme 13).  The project is in line with the framework established by Note GEF/C.12/Inf. 10 and OP 13 in that it seeks to promote the conservation and sustainable use of genetic resources important for food and agriculture, while also linking such work to conservation of productive landscapes.  The project seeks to address several of the elements of OP 13: i) development of tools to support assessments in order to provide a comprehensive analysis of status and trends of the world’s FAnGR and their underlying causes; ii) identification of management practices, technologies and policies that promote the positive and mitigate the negative impacts of agriculture (in this case, livestock breeding) on biodiversity, and enhance productivity and the capacity to sustain livelihoods by expanding understanding and awareness of the goods and services provided by FAnGR; iii) the strengthening of capacity at local, national and regional levels; and iv) promotion and support of the national plans/strategies and their mainstreaming into sectoral and cross-sectoral plans and programmes.

IV. INCREMENTAL COSTS

55. Livestock development efforts in nearly all the target countries currently focus on productivity improvements (see Background section).  Some countries have established breeding programmes for indigenous breeds.  Most such programmes focus on high profile, better characterised, better producing and hence ‘most promising’ breeds within species.  While the major threat to ‘low priority’ species and breeds is sheer neglect arising from a focus on those populations which are perceived to present opportunities for improvements in productivity, the continuing use of crossbreeding as the major “improvement” strategy represents a significant threat to the ‘high profile’ indigenous breeds.

56. The major focus of the extension services, including the veterinary services, is on exotic breeds and their crosses.  Thus, in the absence of programmes for (within-breed) genetic improvement, indigenous breeds will remain non-competitive and this, in turn, will result in a shift away from their utilization.  At the same time, lack of appropriate extension packages also means that the indigenous populations, predominantly found in marginal areas, are more vulnerable in the event of serious disease epidemics and other catastrophes such as drought.

57. This project is expected to change the current situation by: increasing the awareness of policy-makers regarding the potential of indigenous breeds for enhanced contribution to the livelihoods of poor, smallholder farmers; providing information on the genetic diversity in selected populations and developing tools for setting priorities for both conservation and utilization; documenting the range of FAnGR as a basis for public awareness, monitoring of their status and as a source of information for the planning of livestock research and development programmes at national and regional levels, and to support local and international trade; and enacting plans to conserve and sustainably use specific species/breeds.  Whereas it is expected that crossbreeding will continue to be an important means of increasing livestock production in tropical developing countries, one of the outputs of this project will be a decision-support tool that will help countries make better informed decisions on when to use what genotypes, and on strategies for improving indigenous breeds.  This will reduce the extent of indiscriminate crossbreeding and will enhance the use of indigenous breeds. 

58. The project is also expected to generate a considerable amount of global benefits through the implementation of activities for which GEF resources will be sought.  As with other types of biodiversity, FAnGR - a genetic resource important to future food security – conservation and sustainable use generate global benefits in the form of use values, option values and non-use values (e.g. existence values). 

59. Beyond the objective to conserve FAnGR important for food and agricultural production at the domestic level, the project will make important scientific contributions by developing and testing decision-support tools that have hitherto not been available to the scientific community. These tools may well have wider applications, e.g. in wildlife or crops not only in countries in which the project will be implemented, but for the wider global community.

60. The overall goal of applying these tools will be to contribute to the conservation and sustainable use of FAnGR.  There are numerous examples of cases in which livestock breeds originally inhabiting localised areas have become a global commodity (i.e. providing use values of global significance) or, at least, been found suitable for use in production systems in parts of the world far removed from the origin of the breed.  For example, the Prahman beef cattle breed, used in literally all continents of the world, is derived from strains of Kankrej (Gujerat), Ongole (Nellore), Gir, Krishna Valley, Hariana and Bhagnari breeds, all originating from India.  The Sahiwal cattle breed, widely used in the Indian sub-continent, in Africa, Australia and the Americas, has its origins in Pakistan.  As mentioned earlier, the origins of the Barbados Blackbelly sheep can be traced back to present day Cameroon.  Perhaps the best documented case of global contribution of a single breed is that of the Holstein cattle breed and its derivative, the North American Holstein-Friesian.  These examples serve to illustrate the extent to which local action to develop FAnGR resource can contribute to human livelihoods around the globe.  Indeed, the emerging trends in consumer preferences for organic, range-produced livestock products point to the possibility for increased interest by developed country consumers in developing country breeds (e.g. of poultry and pigs) for use in more extensive systems in developed countries or may be even increased importation of animal products from developing to developed countries, particularly if concerns related to livestock and zoonotic diseases and livestock product quality in developing countries can be addressed.

61. The other contribution that indigenous breeds can make to the global community is through their use as a source of specific genes (e.g. for disease resistance) in crossbreeding programmes.  Indeed, with recent developments in genetic tools, there is a great interest in gene discovery projects aimed at identifying those genes which can then be used to address specific problems in other livestock populations through conventional breeding, or (in the future) through transgenesis.  Thus, the discovery of a gene for resistance to diseases of such importance as, for example, New Castle disease in chickens, would have a huge global significance (thereby generating future use/option values of global significance).  The extent to which genes and gene constructs have been moved around in crop plants to solve serious production constraints around the world is well documented.  These possibilities are relevant to livestock as well.  The objective of a programme to support conservation is to ensure that options remain open for facing a future with unpredictable climate change, disease complexes and changing human food preferences.

62. Existence values (in developed countries) for developing country FAnGR are also likely to be both global and considerable, given the fact that 70% of the world's remaining livestock breeds are to be found in developing countries. Capturing such global values and harnessing them for conservation purposes can make an important contribution to conservation funding and policy design/implementation.

63. The Full Project is expected to leverage co-financing from ILRI and the national governments of countries in which the project will be implemented.  It is also envisaged that additional co-financing will be leveraged from the emerging CGIAR Global Challenge Programmes to which ILRI has made a submission of a sizeable project on AnGR Research and Development. 

V. LINKAGES WITH OTHER GEF AND NON-GEF INTERVENTIONS

64. There is one existing GEF project on conservation of domestic animal genetic resources.  This is a regional project on “In situ conservation of endemic ruminant livestock of West Africa” submitted by the Governments of The Gambia, Guinea, Mali and Senegal, with the objective of removing barriers to the in situ conservation of critical and unique breeds and habitat complexes by focussing on community-based management and incentive programmes to motivate livestock keepers, and awareness creation.  The International Livestock Research Institute (ILRI) is an important player in the West Africa project, in which the institute is expected to provide technical backstopping on assessment of genetic diversity and on socio-economic aspects of the project.  

65. ILRI’s Animal Genetic Resources programme conducts research aimed at enhancing the understanding and improved utilization of indigenous FAnGR.  Activities to date have covered cattle, sheep, goats, domestic buffalo, yak and camels and have focussed principally on Africa and Asia.  Application of molecular genetic tools (DNA microsatellite markers and mitochondria DNA sequencing) to characterize livestock populations in order to unravel the domestication origins and evolutionary history has been a major activity of the ILRI programme.  Thus, the involvement of ILRI in the proposed project will provide a strong link to ILRI’s core activities as well as to the West African project, ensuring that decision-support tools developed in the present project can feed into the West African AnGR project where they will be further tested and/or directly applied.  

66. Two UNEP GEF projects that may contribute to or benefit from the proposed project: Management of indigenous vegetation for rehabilitation of degraded rangelands in the arid zone of Africa; and Desert margins programme.  Although at this point it is not sufficiently clear what specific synergies will be explored between the proposed project and these projects, the established links between livestock management strategies and land degradation in pastoral areas and the potential role of Integrated Natural Resource Management (including livestock and forage plants) in livestock production systems are obvious entry points.  In all these cases, opportunities for collaboration will be explored during the implementation of the PDF B.

67. A potential partner in the implementation of this project is the FAnGR Group of the FAO.  ILRI collaborates closely with FAO in the implementation of FAnGR projects in Africa and Asia. There is currently an on-going FAO-led global activity on FAnGR known as the State of the World (SoW) Assessment of FAnGR which aims to document the status of knowledge and human capacities for FAnGR R & D in all countries of the world.  Tools to be developed in the proposed project for diversity assessment, economic valuation and associated capacity building in developing countries will contribute directly to this global exercise, firstly in the project and subsequently in other countries once the methodologies are tested and made widely available.  Indeed, because the implementation of the SoW process is already underway, outputs from it, including identified constraints, will feed into the present project in the consultations to be undertaken during the PDF B phase.  There are also other FAO regional initiatives on FAnGR.  One of these, a three-year project aimed at developing a regional capacity for improved FAnGR management in southern Africa (Southern African Development Community or SADC) is in its final year.  ILRI has been involved in the backstopping of the ‘breed survey’ aspects of this project and, through this process, is quite familiar with the issues that have emerged during its implementation; all the components of the proposed project address issues many of which have been identified by the SADC FAnGR project. During the PDF B opportunities for collaboration will be explored amongst these initiatives.
68. As has already been pointed out (see also Appendix I) both the SADC and the ASARECA Animal Agriculture Collaborative Support Networks have identified the need for economic valuation methodologies, comprehensive documentation and breed improvement strategies as being major constraints to conservation and sustainable use of FAnGR in the two respective sub-regions of Africa, i.e. southern and eastern/central Africa.  This project will identify opportunities to involve members of these networks in implementing countries, as far as possible.  These linkages will be elaborated in the course of the PDF-B.

VI. NATIONAL AND REGIONAL LEVEL SUPPORT

69. National livestock development personnel in the project countries have concluded that there is need for concerted action on indigenous FAnGR, in particular the development of strategies for: a) improved understanding; b) comprehensive documentation; and c) enhanced utilization, taking into account the local production systems and indigenous knowledge of traditional livestock keepers.  These needs have been articulated in a series of consultations summarised in Appendix I.  The key international players working on advancing the issues in the area of FAnGR characterisation and conservation in developing countries are ILRI (the International Livestock Research Institute) and FAO.  These organisations have been involved not only in the consultation workshops (Appendix I), but also in formal and informal discussions with technical experts in these regions.  The message coming out of these consultations is a sense of urgency, especially with regard to enhancing the understanding of the genetic diversity in indigenous FAnGR, providing strategies for their sustainable use, an assessment of their economic worth under different circumstances and tools for their effective management (including conservation).

VII. SUSTAINABILITY AND REPLICABILITY OF THE FULL PROJECT

70. This project focuses on the development of tools which will be applied to support conservation and sustainable use of FAnGR.  The success, relevance and sustainability of the project fundamentally depends on the extent to which the entire process is driven by livestock-keeping communities.  Conscious that, in many instances, community involvement have been used merely as a means through which public institutions obtain political mileage, the project will give due attention to the quality involvement of local communities, also being aware that the end products – the tools – will not be of any use if their development does not significantly benefit from the input of the farmers and key national players involved in livestock research and development.

71. Some of the tools (e.g. computer-based information systems and analytical models) are being developed specifically for use by technical experts involved in policy formulation and implementation.  These stakeholders will be involved in both the development and testing of the tools to ensure that they are sufficiently knowledgeable about their application and value.  However, so as to ensure that these key national stakeholders assume their full responsibilities in the project, they will be significantly involved (at the national level at least) in organizational development, project planning and implementation and in monitoring and evaluation.

72. Through working with university faculty the project will aim to create awareness and interest that will propel further research and development of the outcomes of the project and possible inclusion of FAnGR issues in general and the application of the specific tools in particular, in university teaching curricula.  This will ensure that technical expertise continues to be produced to effectively propagate and apply the tools.

VIII. DESCRIPTION OF PDF B ACTIVITIES 
73. The objective of the PDF B is to prepare a Full Project Proposal based on a sufficient understanding of the current situation in each potential project location and convergence of purpose and approach amongst key players in the project implementation.  In addition, the PDF B implementation will: a) enhance awareness in the project countries of the long-term benefits of FAnGR conservation; b) initiate preliminary capacity building for FAnGR conservation at national levels; and c) facilitate participatory consensus on the objectives and design of the project.

74. The PDF B phase will consist of three major components, each comprising sets of activities at national or regional levels.  Some activities will be implemented across the two regions (Africa and Asia).  The three components are: a) studies, investigations and participatory selection of pilot sites based on defined criteria (including species, breeds, etc); b) Elaboration of the project proposal (objectives, logical framework, phasing, benchmarks, work plans, and other information e.g. incremental cost analysis, etc); and c) Implementation of a participatory process to define the nature of activities, the implementation modalities and institutional arrangements. 

75. During the PDF B, the activities will be undertaken to generate the following outputs which are essential for the development of a Full Project Proposal:

Output 1a: Existing status, trends, utilisation and performance of FAnGR (species, breeds/strains) reviewed in each country; and assessment of potential species/breeds and specific locations to be included in the Full Project given the agro-ecological context in which the FAnGR are found.

Activities to generate this output will consist of detailed analysis, at selected project sites, of the evolution of animal genetic resources over the last 20-30 years and determination of probable future trends. Current utilization and indicative performance levels will also be determined as will farmer preferences and perceptions on the indigenous FAnGR. These activities will help identify any constraints to utilization of these resources and threats to specific populations. Characterisation of the FAnGR and the agro-ecological contexts in which they are found will also support the identification of priority species/breeds and locations to be included in the Full Project.

Output 1b: Molecular genetic data generated on all breeds of selected species in one or more project countries, to form a basis for the development and testing of a conservation priority-setting tool.

In preparation for the Full Project, the PDF B will select sets of breeds of one or more species for which microsatellite data (on 15-20 markers) will be generated. This, together with the outputs from the economic analysis, will form the key inputs into the early stages of the development of a conservation priority-setting tool which will eventually be fully evaluated and applied at a broader scale during the full project.

Output 1c: Identification and assessment of the principal policy and market factors determining trends in indigenous breed numbers and uses of selected species
This activity seeks to identify the principal policy and market factors impacting the management of AnGR in each participating country, and which should therefore be the focus of detailed study in the Full Proposal. With regard to policy, the review/analyses will cover those macroeconomic interventions (e.g. exchange and interest rates), regulatory and pricing policies (e.g. taxation, subsidies, price controls, market and trade regulations), investment policies (e.g. infrastructure development), and institutional policies (e.g. property rights) which have implications for the conservation/sustainable use of and access to FAnGR. The market analyses will seek to identify those species/breeds and countries where market potential can be harnessed so as to provide incentives for the conservation/sustainable use of AnGR. This will involve the identification of consumer preferences and potential niche markets, an analysis of market structures and accessibility issues, factors affecting costs of production and economic viability, and projected changes in demand and supply including as a result of regional/world market factors. 
Output 1d: Assessment of capacity building needs at local and national levels

Activities will include an inventory of institutions/organizations involved or influencing AnGR management, an evaluation of their impacts and existing capacities, as well as the identification of the institutional strengthening strategies to be carried out under the Full Project. Training programmes for the different groups of stakeholders, together with a strategy for non-training capacity-building, will be developed based on the needs identified. 

Output 2: Participatory identification of species/breeds, project sites, modalities for implementation and institutional arrangements.

Consultations with national partners (including farmers, NGOs, academic/research institutions, local and national decision-makers, etc.) will be carried out both to facilitate the realisation of the above assessments and in order to promote the participatory identification of species/breeds, project sites, modalities for implementation and institutional arrangements for the Full Project. Results from the above assessments will be used to orient this process. Workshops will be held as appropriate (including at the community level) and responsible persons/institutions identified for each project activity at local and national levels..
Output 3: Elaboration and submission of Full Project proposal

Drawing on the results of the above activities and through the establishment of the Steering Committees, National Project Monitoring and Evaluation Units and the preparation of TORs for national Coordinators, technical Coordinators and Consultants, elaboration and submission of the Full Project proposal will take place. This will require finalisation of the activities to be included in the Full Project, costing and evaluation of the financing arrangements, agreement with stakeholders regarding implementation modalities and finalisation of the monitoring and evaluation plan. The financing agreements will be based on the arrangements arising from the discussions carried out with co-financiers.
IX.  PDF B OUTPUTS

76. The following will have been achieved by the end of the PDF B phase:

· Overall scope of the project clearly defined: range of issues to be addressed, FAnGR – species, breeds/populations, production systems and how these relate to the challenges, stakes and priorities of the countries involved in the project.  An analysis of cross-country and cross-regional synergies will also be undertaken;

· Sites for specific activities selected (countries and specific locations), adequately characterised and sub-activities to be undertaken at each site agreed upon on a consensus basis; sites will be selected to ensure representativeness of the range of scenarios that will need to be covered by the various components of the Full Project;

· Local ownership and acceptance of the project and its implementation process by community groups and local leadership as appropriate.  Discussions leading to this will focus on ensuring clear understanding of the relationships between livestock production practices and conservation of FAnGR and how the project might change these relationships;

· Competencies of the various groups of players to be involved in the project agreed upon and responsibilities clearly defined, again in a transparent, consensus-building mode.  This will include agreement on implementation mechanisms, including the formation of Steering committees and National Project Monitoring and Evaluation Units (PMEUs).

· The FAnGR and the agro-ecological context of the (field-based) sites assessed

· A review of the legislative framework governing the management of FAnGR and an analysis of the consistency between the project objectives and policies/strategies for each country undertaken 

· Final Project Proposal developed and supporting documents prepared, indicating the intervention framework for GEF and the national, regional and international partners.

X. ITEMS TO BE FINANCED BY PDF B

77. The PDF B will be implemented in seven countries in two geographic regions – Africa and Asia.  The technical area being tackled by the project – development and testing of decision- support tools – is new.  To explore all potential essential basic elements, and to fully engage partners in the different countries, US$530,000 in GEF financing is required. This amount is justified in view of the multi-regional nature of the project, the large number of countries involved, and hence the higher transaction costs. The preparatory grant requested from GEF is intended to cover actual operational expenses associated with background assessments (of FAnGR, production systems, human capacities, etc), participatory meetings and the preparation of the project proposal and related documentation.  The grant will also cover administrative costs: regional and national coordination units.

78. Participating countries will contribute an estimated US$55,000.  This will cover the costs (salaries) of national experts (16 senior personnel employed half time over the 18 month period of the PDF B implementation) involved, principally in collating background information from rapid surveys and its analysis, participatory planning, consensus building and public awareness activities, and the provision of meeting premises and local transport for supervision of field activities.  ILRI’s contribution will principally be in-kind covering salaries of technical experts involved in the whole process and provision of logistical support for regional meetings.

79. Indicative framework budget by activity is summarised in Table 1 while a preliminary work plan and timetable is presented in Table 2.

Table 1.  COSTS TABLE – FRAMEWORK BUDGET BY ACTIVITY

	
	GEF US$
	Government contributions
	ILRI
	TOTAL

	Activity 1: Background studies and assessments


	
	
	
	

	Sub-activity 1.1

Review of the status, trends, utilisation and performance of FAnGR (species, breeds/populations) in the project countries. [Cost estimate based on: one national consultancy per country, each with a duration of 1 month; one ILRI staff/international consultant for 0.75 months]
	28,000



	7,000
	9,000
	44,000

	Sub-activity 1.2
The FAnGR and the agro-ecological/production system context of the (field-based) sites assessed in relation to the objectives of the Full Project, in order to support the identification of priority species/breeds and project sites to be included in the Full Project. To be realised in close conjunction with sub-activity 1.1. [Cost estimate based on: one national consultancy per country, each with a duration of 0.75 months; one ILRI staff/international consultant for 0.25 months]
	21,000
	5,250
	3,000
	29,250

	Sub-activity 1.3

Molecular genetic characterisation to obtain diversity estimates of selected species and breeds [ Cost estimate based on: one ILRI staff/international consultant for 2 months plus materials]
	45,000
	
	
	45,000

	Sub-activity 1.4
Assessment of current and potential market supply & demand, marketing opportunities and consumer preferences for indigenous breed animals/animal products, in order to ascertain potential of conservation/sustainable use policies to harness market potential. [Cost estimate based on: one national consultancy per country, each with a duration of 1.5 months; one ILRI staff/international consultant for 0.75 months]
	47,250
	5,250
	9,000
	61,500

	Sub-activity 1.5
Review of policy and legal framework governing the management of FAnGR in each participating country, and an analysis of the consistency of the existing policies, strategies and priorities with the proposed project objectives. [Cost estimate based on: one national consultancy per country, each with a duration of 1.5 months; one ILRI staff/international consultant for 0.5 months]
	42,000
	10,500
	6,000
	58,500

	Sub-activity 1.6
Assessment of capacity building needs at local and national levels (including inventory of institutions/organizations involved, evaluation of existing capacities and impacts and outline of institutional strengthening strategies). [Cost estimate based on: one national consultancy per country, each with a duration of 1.25 months; one ILRI staff/international consultant for 0.5 months]
	35,000
	8,750
	6,000
	49,750

	Sub-activity 1.7

Evaluation of baseline activities and determination of how the Full Project (GEF alternative) will improve the baseline situation. [Cost estimate based on: one ILRI staff/international consultant during 1.5 months]
	9,000
	
	9,000
	18,000


 Table 1 (continued)

	Activity 2: Participatory planning, consensus building & awareness creation
	
	
	
	

	Sub-activity 2.1
National level stakeholder consultations with identified potential national players in participating countries (includes national level workshops). [Cost estimate based on: one national level workshop per country; one ILRI staff/international consultant during 1.25 months]
	51,750
	18,250
	15,000
	85,000

	Sub-activity 2.2
Consultation meetings (2) of representatives from all project countries. [Cost estimate based on: 2 international workshops held in Asia, each with 2 participants from each project country; one ILRI staff/international consultant during 0.5 months]
	45,000
	
	6,000
	51,000

	Sub-activity 2.3
Local level stakeholder consultation: Participatory identification of species/breeds, project sites and modalities for implementation (includes community level workshops with livestock keepers, farmer groups and NGOs). [Cost estimate based on: 3 community level workshops per country; one national consultant per country during 2 months; and one ILRI staff/international consultant during 2 months]
	53,500
	
	12,000
	65,500



	Activity 3: Elaboration of Project Proposal
	
	
	
	

	Sub-activity 3.1
Discussions with potential co-financiers and agreement on co-financing arrangements. [Cost estimate based on: one ILRI staff/international consultant during 1.5 months]
	13,000
	
	5,000
	18,000

	Sub-activity 3.2
Establishment of the Steering Committees, National Project Monitoring and Evaluation Units and preparation of TORs for national Coordinators, technical Coordinators and Consultants. [Cost estimate based on: one ILRI staff/international consultant during 1.5 months]
	9,000
	
	9,000
	18,000

	Sub-activity 3.3
Finalisation of the activities of the Full Project, costing and evaluation of financing arrangements, implementation modalities and finalization of monitoring and evaluation plan. Elaboration of the Full Project Brief and supporting documentation, and submission to GEF Council. [Cost estimate based on: one ILRI staff/international consultant during 2 months]
	14,000
	
	10,000
	24,000

	Activity 4: PDF-B Coordination and management (18 months)

· Project Coordinator (72,000) - 40% time of one ILRI staff (excluding travel)

· Bilingual/Technical Assistant (54,000) - National consultant (excluding travel)

· Travel and communications (36,500)  
	106,500
	
	56,000
	162,500

	Miscellaneous (2.5% of total)
	10,000
	
	10,000
	

20,000

	TOTAL COSTS
	530,000
	55,000
	165,000
	750,000


Table 2. Preliminary PDF-B Timetable

	Activities
	Calendar Year

	
	2003
	
	
	2004
	

	
	Jan/Feb.
	March/Apr.
	May/June
	July/Aug.
	Sept./Oct.
	Nov/Dec.
	
	Jan/Feb.
	March/Apr.
	May/June

	Activity 1:  Background studies/assessments
	X
	X
	X
	X
	X
	X
	
	X
	
	

	Activity 2:  Participatory planning/consensus/PA
	X
	X
	X
	X
	X
	X
	
	X
	X
	

	Activity 3:  Elaboration of project proposal, etc
	
	
	X
	X
	X
	X
	
	X
	X
	X

	Activity 4:  Project coordination & management
	X
	X
	X
	X
	X
	X
	
	X
	X
	X


APPENDIX I

I.  CONSULTATIONS FOR AFRICA

A. ASARECA Animal Agriculture Research Network (A-AARNET) Research Strategy and Programs (1998-2003)

A-AARNET research strategy is the result of a series of consultations (from 1996 to 1998) with NARS scientists to identify regional priorities that address livestock production in East and Central Africa.

In addition to need for research on feed resources, socio-economics, pastoral systems “characterization of animal genetic resources and evaluation of the performance of local and exotic breeds under various management conditions” was identified (as the highest priority).  A-AARNET recognises that NARS in SSA need to be assisted by ILRI and other international research agencies in areas where capacities within NARS is still inadequate or absent.  These include development of the required range of characterization methodologies – both phenotypic and molecular.

B. SADC-Animal Agriculture Collaborative Research Network (S-AARNET) Priority setting workshop for AnGR research in the SADC region, February 17 to 24, 2001, Gaborone, Botswana

Participants of the workshop were NARS scientists from member countries.  The priorities identified are summarized below in form of objectives set by the Network for AnGR research and development.

The overall objective of the S-AARNET AnGR project is to contribute, through participatory research, capacity building and information exchange, to the characterization and conservation of AnGR in the SADC region as a basis for sustainable improvement in animal agriculture for the benefit of resource-poor people. This will be met by addressing the following specific objectives:
1. To characterize indigenous farm AnGR at genetic and phenotypic levels, and the production environment, including knowledge systems, in which they are traditionally kept

2. To develop/adapt and test methodologies for the economic valuation of farm AnGR – species/breeds/traits/functions and breeding programs

3. To test alternative breeding approaches in order to identify/adapt sustainable breeding programs appropriate for low- to medium-input systems

4. To develop strategies for the conservation (including sustainable utilization) of indigenous farm AnGR

5. To contribute to the development of the competence and skills needed for effective research and training in support of farm AnGR development in the Region

6. To contribute to the development of legislative and policy instruments in support of farm AnGR management

Recognising the general deficiency in research capacity at national levels, especially lack of facilities and expertise in the requisite methodologies for genetic characterization, it was recommended that ILRI be involved, as much as possible, in capacity building and molecular genetic characterization as well as in development of methodologies for on-farm phenotypic characterization, including economic valuation of AnGR.

C. Adoption of a strategy and a common plan of action for the management of Animal Genetic Resources in West Africa – an FAO workshop to identify priorities for AnGR development in West Africa, December 1-5, 1997, Ouagadougou, Burkina Faso

Summary of proceedings

Participants recognised the socio-economic importance of AnGR in the different countries within the sub-region.  The importance of AnGR in terms of contribution to food security, development of a sustainable agriculture and maintenance of diversity was also endorsed.  However, rational utilization of these resources calls for a better knowledge of the animal populations and its production potential.  It became evident, during the presentation of national reports that data on livestock population in most countries were based on estimates the validity of which is debatable.  Furthermore, species of animals as well as their potential were not well established.  While there was some basic information on breeds in cattle, the situation was worse for sheep and goats and dismal for poultry.

The programs for improvement and conservation of AnGR presented by most countries were incomplete and in other cases, even non-existent.

Crucial information on the socio-economic aspects needed for preparing pertinent and coherent programs had not yet been explored.

It was thus, recommended that:

1. A census be undertaken of all animal populations in the countries of the region and an inventory made of the various breeds varieties and strains with a view to establishing appropriate follow-up mechanism.

2. Characterization of the different breeds of important species (cattle, sheep, goats, chickens, pigs, etc.) in their natural habitat to assess their potential and utilization.  The definition of breeds within each country remains the prerogative of the country concerned.  Breeds under threat of extinction should be declared by each country.

3. Adoption of appropriate measures to develop a standardised methodology to characterize breeds.  Additional information should be established to characterize the breeds declared threatened and the training of personnel from the different countries charged with the responsibility of carrying out those functions.  Role of international organisations (e.g. ILRI and CIRDES) in methodology development, especially genetic characterization was underscored.

4. Management of genetic resources remain a priority geared towards better utilization of resources.  To this end, efforts should be made to sensitise and establish communication among all stakeholders.

5. Socio-economics studies be carried out to:

· determine the regional medium and long-term requirements in animal products, and

· ensure a better understanding of the networks towards their future development.

6. Technology

Follow-up measures that have been undertaken to date have been limited and unadapted to the environment.  There is need for new models for investigations.  Most countries in the sub-region do not have the complete range of expertise required. Again, this calls for a regional approach and underpins the role of IARCs to support AnGR management.  However, the technologies to be adapted towards management and conservation of the AnGR should be assessed in relation to their applicability and cost.

7. Collaboration and Scientific Relations

In view of existing inadequacies and requirements, a close collaboration should be established between research, development and farmers in all the countries.  The regional coordination institutions should avoid duplications in the implementation of programs.  All the countries are urgently called upon to establish contacts among the various institutions involved in the management of the AnGR

D. Proceedings of a consultation workshop “Breeding programs for sustainable livestock improvement in Ethiopia”, April 04-06, 2001
1.  Background

This workshop was organised in response to a request by the Vice Minister, Ministry of Agriculture (MoA) to provide input into the organisation and implementation of the animal breeding component of the National Livestock Development Project (NLDP).  It involved scientists from the Ministry of Agriculture, National AI Center, MoA Extension Service, EARO and ILRI.

In his opening speech, the Vice Minister (MoA) asked the workshop participants to work towards:

· Designing sustainable breeding programs for effective use of indigenous, cross and exotic breeds.

· Recommend appropriate organizational options to effectively implement the breeding programme. 

The workshop looked at the whole area of livestock improvement:

· Past experiences

· Available resources

· Present infrastructure

· Future needs

· Needed interventions

2. Issues identified

a. Ethiopia has diverse wealth of AnGR, with the potential to contribute to economic development 

b. This resource is currently underutilised and, in some cases, is at risk of being lost

c. Past efforts on genetic improvement have been based on uncoordinated, short-term, donor-funded projects with little emphasis on continuity

d. Crossbreeding programs have not been based on adequate understanding of the indigenous AnGR, and no attempt has been made to match genotypes with environments.  This is particularly so for cattle and chickens.

· These previous efforts have not resulted into tangible results

· There is limited human and physical resources, especially in the area of AnGR management.

· The limited capacity is currently spread between different institutions with overlapping mandates in the area of AnGR

3. Recommendations

a) Effective & functional organizational structure for the management, improvement and utilization of Animal Genetic Resources be established:

· a legal institution by proclamation to take responsibility for all the activities of AnGR management, improvement and utilization

· This institution would be under the Ministry of Agriculture, managed by a board of stakeholder representatives, and assisted by a technical advisory panel

· Similar body to be established at the regional level (within the country) with strong link to the national institution

· a mechanism for increased collaboration amongst all institutions be developed as part of this structure

b) 
A strong programme for livestock improvement based on participation of all stakeholders be implemented as soon as possible starting initially with cattle as a model for other livestock species, including the utilization of exotic germplasm in appropriate production systems. 

· Clear definition of breeding objectives and selection strategies for different breeds/breed categories in specific production systems 

· Nucleus breeding programme, starting initially at Holetta for exotic dairy breeds

· Efforts to initiate programs for other breeds and species should start as soon as possible

· Implementation of a livestock recording scheme to be used for breeding as well as management/extension purposes

· Strengthen activities on characterization of indigenous breeds as a basis for better-informed decision-making in improved utilization.  Lack of basic information on Ethiopian chicken populations was underscored.

3. Provision of support for market-oriented livestock production, including promotion of domestic enterprises/products, support of domestic producers to access international markets through, identification of niche markets and a deliberate and aggressive promotion of indigenous Ethiopian livestock and livestock products.

E. Ethiopia: National Animal Research Strategy, Ethiopia Agricultural Research organization (EARO).

Introduction

Total poultry (primarily chicken) population in Ethiopia is estimated at 56.5 million out of which 99% are indigenous.  Rural poultry production makes a significant contribution to the national economy in general, and rural economy in particular – through contribution to meat and egg production, employment, as a form of readily convertible investment, and socio-cultural life of the people.  Rural chicken production accounts for about 72,300 metric tonnes of meat and 78,000 metric tonnes of eggs.  However, the per capita egg and chicken meat consumption in the country (about 57 eggs and 2.85kg) are way below international (or even African) average.  This is, in large part, because the large poultry population is very much under-developed.

Past Efforts

Efforts to date have focussed on a variety of crossbreeding projects by Ministry of Agriculture as well as a large number of Non Governmental Organisations.  Crossbred chickens need, at least some, compounded feed in their diets.  Such feeds are grain-based.  This is not attainable in rural Ethiopia.  These projects have, thus failed because of the ill-adaptation of the exotic genotypes to the low-input systems in rural areas.  However, as a result, many village chicken populations now contain a genetic background with exotic genes.  It is not clear whether this is responsible for increased mortalities in disease epidemics.

The Proposed National Poultry Breeding Policy

The overall objective is to attain sustainable increase in poultry production in order to ensure national food security and socio-economic development.  This will be achieved through a set of activities, one of which is the implementation of a “Breeding Programme”.  The components of the programme are: 

· Identification, characterization, evaluation of local chicken ecotypes/breeds/strains and their production systems

· Breed evaluation; identification of superior animals in meat and egg traits through Performance Testing

· Flock recording, animal and performance registration

· Selective breeding

· Development of a breeding plan

EARO and the national university system have had discussions with ILRI (see April 04-06 workshop) and collaboration in a pilot study has been suggested.

F. Kenya:  Consultation with the Ministry of Agriculture, the Kenya Agricultural Research Institute (KARI) and the Department of Animal Science, Egerton University.

The situation in Kenya with regard to indigenous FAnGR is very much the same as that of Ethiopia (see D and E above).  KARI has started an on-station evaluation of indigenous chickens at its Naivasha Research Center, on-station characterization of zebu cattle at its Kiboko station.  The objective of the preliminary study on chickens is to investigate the extent to which amelioration of the production environment can result into productivity improvements.  Preliminary results are promising.  However, KARI would like to include a genetic characterization component, not only to ensure the use of “pure” indigenous birds in subsequent studies, but also to investigate potential for genetic improvement in the local chickens.  These consultations have also identified need for broader genetic characterization of indigenous birds.  The Department of Animal Science, Egerton University, had previously asked ILRI to assist (through a PhD fellowship) in this area.  The on-station characterization work of zebu cattle aims to provide data that may form basis for the development of a breeding programme for the zebu in arid and semi-arid areas of Kenya.  The initiation of this work followed an on-farm characterization project which was undertaken by KARI and the University of Nairobi in collaboration with ILRI.  To date, not much has been on characterization of indigenous sheep and goats.  A pilot project on molecular genetic characterization of Kenyan camels being implemented by KARI in collaboration with ILRI is underway.  On-farm phenotypic characterization of camels has been undertaken by KARI in collaboration with ?   .  Because ILRI has a physical presence in Kenya (as it also does in Ethiopia), it participates (on invitation) in many consultation and planning meetings in he country.  Although these are currently several efforts on characterization of FAnGR, little is being done on systematic documentation, conservation and strategies for improved use of indigenous breeds.  Influence of exotic breeds has been significant and the situation is not changing.

II.  CONSULTATIONS FOR ASIA

The International Livestock Research Institute (ILRI) was created by the Consultative Group on International Agricultural Research (CGIAR) in January 1995 from the merger of two former CGIAR centres (ILCA and ILRAD) both of which had regional focus on sub-Saharan Africa.  In order to determine priorities on livestock research and development for Asia, ILRI has organized several consultation meetings and assessments in the region.

The following sections summarize the outcomes of some of these consultations, with particular reference to the area of conservation and sustainable use of farm animal genetic resources.

A. Global Agenda for Livestock Research:  Proceedings of the Consultation for South Asia Region, 6-8 June 1995, ICRISAT Asia Center, Patancheru, India.

Summary report on the priority livestock production systems and related research requirements for five south Asia countries (Bangladesh, India, Nepal, Pakistan and Sri Lanka).

Frameworks for the identification of priority production systems in each participating country, and for the major research required for livestock or system improvement, were distributed to all participants.  Participants from individual countries conferred on the submissions, and the priorities listed by the groups were discussed in the plenary session.

The major priorities identified for livestock improvement in the semi-arid tropics of Asia were:

· The provision of adequate or improved feed resources for livestock.  This involves range management and/or the alternative use of fodder species in high altitude lands, and the improved use of forages and non-conventional feeds in mixed crop-livestock, single commodity dairy or fattening systems at lower altitudes

· Mixed crop/ruminant livestock systems in dry rainfed areas are considered priorities for production systems improvement

· Plantation/ruminant systems and small ruminant systems in Sri Lanka and Bangladesh have much in common with priority systems identified in South-East Asia.  These systems should be considered with equivalent systems in other regions (see II (B) below).

· Breed improvement for conventional livestock species (with a special focus on buffalo) and breeding/conservation strategies for species typical of the region (such as yak, mithun and chauries) are required.

· Improved disease control (of both infectious and parasitic diseases, which differ in magnitude of effect by country) will be required to realise the productivity gains expected from better animal nutrition.

· The large numbers of subsistence or free ranging livestock in the region (many of which are important for poor landless people) suggest the need for research on policies and improved management of common lands to avoid land degradation and further loss of animal productivity with increasing human and animal populations.

Whilst this summary identifies the major opportunities for research, it does not reflect the nuances in priorities in systems and livestock species that occur between countries subject to different climatic and socio-cultural influences.  Individual country papers should be consulted for further details of the livestock situation and possibilities for research in the region at a less aggregated level.

B. Improvement of Livestock Production in Crop-Animal Systems in Rainfed Agro-ecological Zones of S.E. Asia: Results of A Consultation Process by C. Devendra, D. Thomas M.A. Jabbar and H. Kudo (1997).

This assessment covered ASEAN countries (Indonesia, Malaysia, The Philippines and Thailand); the Mekong countries (Cambodia, Lao PDR, Myanmar and Vietnam) and South China.  The process involved country visits and discussions with relevant government departments as well as collation, review and synthesis of literature, including national plans and reports.  The paragraph below (from Chapter 6 of the report) summarizes priority areas with regard to farm animal genetic resources:

Animal genetic resources in the region have not been characterised adequately, and traits responsible for environmental adaptation need to be utilised in a more concerted manner.  Genetic resistance to diseases, for example, is an area where more research needs to be undertaken.  Animal improvement programmes in South-East Asia have generally tended to place too much emphasis on crossbreeding, with variable success mainly to improve milk and meat production in intensive systems.  For crop-animal systems, on the other hand, crossbreeding programmes are less important as small farmers are more concerned with diversifying the use of local resources.  Thus, the use of native breeds (ruminants and non-ruminants) in crop-animal systems assumes much more importance and, with improved nutrition, productivity can be increased.

C. ILRI in Asia:  An assessment of priorities for Asian livestock research and development (b, J. Vercoe, S. Coffey, D.J. Farrel, A. Rutherford and W.H. Winter) (1997).

This discussion paper was commissioned by the ILRI Board of Trustees to inform the priority-setting process for Asia.  The report was developed by a team comprising livestock experts representing relevant scientific disciplines, countries and experience.  The process involved compilation and synthesis of available information from the region followed by a regional conference of stakeholders (held in May 1997 in Hanoi, Vietnam: proceedings available) during which the recommendations were made and priorities identified.

The terms of reference of the synthesis paper were to:

i. identify economic trends by major countries in the region and livestock production trends based on forecast demand for livestock products,

ii. estimate the current and future balances/relative importance of numbers and species of livestock; per head production of meat and milk, differentiation between red and white meat sources,

iii. predict trends for livestock product trade within the region, imports into the region and exports out of the region,

iv. Predict the likely impact of these trends on Asian livestock industries,

v. Identify the technological and other constraints to achieving environmentally and economically sustainable improvements,

vi. Evaluate the comparative capacity of Asian NARS to contribute to international livestock research vis-à-vis other suppliers of research-based technologies,

vii. Indicate priority areas for ILRI involvement which recognise the mandate and goals of ILRI and the CGIAR,

viii. Suggest ways in which ILRI should develop its research interests in partnerships and networks in the region.

The following is the summary of the conclusions made with regard to animal breeding and genetics (incorporating conservation and sustainable utilization):

A major need in this area is to establish breeding objectives relevant to the required product, the feed, management and other resources, e.g. skilled labour, relevant information and extension, artificial insemination (AI) and veterinary services, and the environment in which the production will occur.  Other important issues concern (i) the identification of superior local genotypes, especially in relation to parasite and disease resistance, coupled with the necessary conservation protocols where necessary, and (ii) the establishment of breeding programmes that will achieve the breeding objectives in the changing livestock production systems of Asia.  Research into improved reproduction performance will be important to the successful and rapid infusion of superior genotypes as well as for its impact on improved productivity per se.

Strategic aspects of this area of research include molecular genetics and its application in ‘marker-assisted selection’ strategies, especially in relation to disease and parasite resistance and high fertility, the genetics of disease and parasite resistance, new breeding technologies to enhance the multiplication and distribution of superior genotypes, and physiological studies to enhance reproduction rate and augment fertility.

D. Specific consultations on Farm Animal Genetic Resources research and development needs 

Although the decision for ILRI to initiate livestock research and development activities in Asia was made as far back as 1995/6, on-going research commitments of the Animal Genetic Resources (AnGR) team coupled with lack of financial resources for new activities, made it impossible for any substantive AnGR to be initiated in the region.  However, a decision was made in 2001 to initiate AnGR work in Asia.  Building on the results of the general (livestock R & D) consultations previously conducted (see II, A, B, C) two consultation workshops were held to provide a better and detailed understanding of the needs for AnGR R & D in he region.  These are discussed in D.1. and D.2. below.

D.1.  Sustainable management of animal genetic resources for improving human livelihoods in Asia: a consultation and planning workshop, 7-9 November, 2001, IRRI, Los Banos, Laguna, The Philippines.

The objective of this consultation workshop was to identify priority areas for Asia in sustainable use of farm animal genetic resources.  Experts from 12 countries in the region (Bangladesh, China, India, Indonesia, Lao PDR, Malaysia, Nepal, Pakistan, The Philippines, Sri Lanka, Thailand and Vietnam) participated in the meeting.

The following priority areas were identified:

· Characterisation and evaluation of indigenous FAnGR: breed surveys; on-farm phenotypic characterisation; genetic characterisation, especially assessment of genetic diversity; comparative breed evaluation under different production systems; and development of breed databases (documentation).  

· Development of appropriate breeding programmes: participatory development of breeding objectives; development of appropriate recording systems (i.e. for smallholder systems); and design and implementation of (pilot) community-based breeding programmes (using short generation species for ‘proof of concept’).

Priority species identified for a potential regional programme were chicken, buffalo, sheep and goats.  However, it was stressed that species priorities within countries or subset of countries may not necessarily be the same as those identified for the region as a whole.

D.2. Capacity building for sustainable use of Animal Genetic Resources: Workshop for S.E. Asia, 19-21 February, 2002, KU Home Kasetsart University, Bangkok, Thailand.

The objective of this workshop was to identify the needs of S.E. Asian countries with regard to capacity building for sustainable use of AnGR and to develop strategies to address these in the context of a collaborative project (on capacity building) between ILRI and the Swedish University of Agricultural Sciences (SLU).  Participants were drawn from Cambodia, Southern China, Indonesia, Lao PDR, Malaysia, Myanmar, The Philippines, Thailand and Vietnam, and included experts from universities, research institutes and Government Ministries.  As part of this process, visits were made to a few of these countries in order to have more in-depth consultations and to obtain better insight of the situation on the ground.  The countries visited were: China, LaoPDR, Thailand and Vietnam.  The points below summarise key conclusions:

1.  Breeding Programmes

a) Essentially all countries in the region need help with:

· design of appropriate breeding programmes that combine productivity improvements and conservation of indigenous breeds

· development of appropriate recording systems for smallholders

· animal (genetic) evaluation, including assessment of the genetic diversity in indigenous livestock and systematic documentation of existing populations and their characteristics.

b) There is general support (by governments) for livestock development, but most on-going or proposed programmes have either not paid much attention to the need to conserve indigenous breeds or do not have the in-house capacity to develop programmes that can achieve both objectives (conservation and productivity increases).  There was some awareness in Vietnam as evidenced by some activities on genetic improvement and conservation

c) Even countries with basic infrastructure do not have well-conceived, operational and effective breeding programmes, and the research – extension – (smallholder) farmer linkages are generally weak

d) Need for awareness amongst policy-makers about the potential negative impacts of exotic breeds, and the need to plan the use (for breeding) of imported animal germplasm

e) Pig production is extremely important in the region and exotic breeds have contributed to increased production where the requisite management is possible.  However, there is great potential to harness the large diversity in indigenous populations, especially for lower input traditional systems and in planned crossbreeding

f) Local breeds of chicken play an important role in meat and egg production in smallholder systems and with regard to other more specialised functions (sports i.e. cock fights, and socio-cultural uses).  Research is needed to identify opportunity for expanded use, including exploitation of niche markets.

2. Capacity Building to support sustainable use of FAnGR
B. Human capacity in the area of animal breeding and genetics is extremely weak in the region

C. There are a few well-trained personnel, but even these (principally trained in temperate, western countries) are not sufficiently exposed to the need for, and means of, developing sustainable breeding programmes

D. Literally all the universities in the region which offer animal breeding, do not offer any courses in design and implementation of sustainable breeding programmes taking into account local habitats and production systems and farm animal diversity

E. University lecturers who could potentially advance research on conservation and sustainable use of FAnGR lack time and resources to undertake research.

24. NON-REGIONALLY ORIENTED CONSULTATIONS 

A.  Economic Valuation of Animal Genetic Resources. FAO/ILRI Workshop, 15 - 17 March 1999, Rome, Italy. 

The objective of this workshop was to identify potential priority actions and activities in order to help enhance valuation efforts of animal genetic resources. 14 experts, made up of geneticists (both plant and animal), economists and animal production/breeding specialists, drawn from various national, international and academic institutions around the world were invited to provide essential guidance so as to:

· advance understanding of the current state of the art of valuation.

· begin dialogue among geneticists and economists in order to establish a “strategic research framework to advance development of valuation in animal genetic resources” (AnGR).

· further develop a global strategy for the management of farm animal genetic resources.

· establish work plans for both FAO and ILRI in the field of valuation of animal genetic resources.

The workshop also discussed several key issues regarding AnGR valuation (the why, what, how and for whom of valuation) and identified some of the difficulties in realising such work, and the reasons for genetic erosion related to current breeding programs and market forces.

The workshop found that:  

· the primary motivation for valuing AnGRs is to assist policy development and management decisions.

· valuation is critical in developing effective breeding programmes.

· valuation is critical to conservation and benefit sharing

· valuation would also help determine which alternative approaches to improving livestock is best for each country and for each production environment.

· valuation would also help determine the roles and responsibilities of various stakeholders in the management of animal genetic resources, for example, the related roles of policy makers, breeders and farmers.

The workshop generated the following major recommendations. That:

· a research programme on the valuation of AnGRs be created and funded immediately

· a policy and technical programme of work for FAO be created and supported to help develop guidelines for country use in the field of valuation, and

· preliminary valuation issues be included in the state of the world’s AnGR report.

B. Economic Valuation of Animal Genetic Resources: Progress Review and Planning Workshops. January/February 2000, 2001 and 2002. ILRI, Nairobi

A series of annual workshops was subsequently held as ILRI moved into the implementation stage of the “strategic research framework” (i.e. testing of valuation methods in the first instance, followed by integration/application of these tools into livestock and policy development programmes at the national level) identified at the FAO/ILRI 1999 meeting described above.  Participants once again included a range of experts from the fields of genetics, economics and the animal sciences, and drawn from various national, international and academic institutions around the world.
These workshops aimed to support the elaboration of a valuation process that informs key policy issues. The main objective of the 2000 workshop was to discuss critical issues/difficulties with regard to implementation and to initiate the testing of a series of AnGR valuation methodologies. A series of AnGR valuation case studies were then proposed together with some broad guidelines for their realisation. The outcome of the case studies was to be a set of values that could be used to create some management examples, an evaluation of valuation methodologies, and a set of guidelines for preferred methods.

The subsequent workshops reviewed the progress of the case studies and identified priority activities for the following years. The 2002 workshop noted that over the previous two years, a number of methodologies had been successfully tested through the realisation of the case studies in Kenya, Ivory Coast, Nigeria and Mexico. The methodologies tested involved contingent valuation techniques, hedonic pricing and a variety of cross-sectional and participatory rural appraisal approaches. Preliminary development of decision-support tools also took place for: i) the realisation of a cost-benefit analysis for crossbreeding programs; and ii) the identification of cost-effective diversity maximising conservation programmes. 

Covering a range of production systems (e.g. pastoral, backyard and small-scale dairy) and species (e.g. cattle, goat and pigs), it was concluded that the case study results showed that the methodologies and techniques applied were indeed capable of eliciting market and non-market values for livestock traits/breeds. The contingent valuation methods were of particular interest as they could be used to investigate values of genetically-determined traits currently not prominent in livestock populations, but desirable candidates for breeding or conservation programs. Several of the methodologies/techniques also permitted an analysis of how farmer/pastoralist characteristics determine differences in preferences, information which can be of use in designing and targeting policies that promote the conservation and sustainable use of animal genetic resources. 

The 2002 workshop also identified the urgent need to now integrate and apply these tools in livestock and policy development programmes.

The strategic planning sessions of the workshop identified the following major areas, as potential areas for project development during 2002:

· Identification and quantification of factors affecting the extinction probability of individual AnGR (breeds)

· Design and costing of interventions for conservation/utilization

· Incorporation of economic values in tools for optimising conservation programs

· Identification of cases of global significance (e.g. helminth resistance), and quantification of the degree of endangerment of the relative AnGRs and the benefits potentially achievable. 

· Characterisation of the public good nature of AnGR






















This information will be used in the development and initial implementation of national plans for conservation and sustainable use of FanGR, focusing on target species and breeds identified in the tool development and testing process.





Pilot studies will provide detailed information on species/breeds, measures of diversity, performance characteristics, traits and livelihood values, conservation priorities and costs, crossbreeding and policy impacts, marketing strategies, etc.





Iterative development, application and testing of tools in pilot studies


of selected species/breeds in participating countries.





Impact of market strategies and polices on conservation and sustainable use of 


FAnGR





 Economic valuation tools for supporting design & assessment of diversity-maximising and/or livelihood-oriented cost-effective strategies for livestock conservation/sustainable utilisation





DAGRIS database & analytical tool to aid priority setting for conservation and sustainable use of FAnGR





Breeding program impact assessment and design





Development of Four Interrelated Decision Support Tools
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1 Appendix I outlines the range of FAnGR-related consultations that have taken place with national stakeholders and other experts.  It summarises the main findings and the actions identified as priorities for the conservation/sustainable use of FAnGR.
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