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Foreword

omesticated animals contribute directly to the livelihoods of millions of people,

including an estimated 70 percent of the world'’s rural poor. In 2007, through

the adoption of the Global Plan of Action for Animal Genetic Resources, the
international community recognized the vital importance of the world’s livestock bio-
diversity for agriculture, rural development and food and nutrition security.

Eight years later, the conservation and sustainable management of animal genetic
resources remains a vital and challenging task. The global livestock sector is continu-
ously evolving, with new centres of growth emerging and rapid technological devel-
opments. The challenges posed by population growth and climate change are ever
more present.

The Second Report on the State of the World’s Animal Genetic Resources for Food
and Agriculture — another milestone in the work of FAO's Commission on Genetic
Resources for Food and Agriculture — provides a comprehensive and updated assess-
ment of current livestock biodiversity. It draws on information provided by 129 coun-
tries, 15 international organizations, 4 networks and regional focal points and inputs
from 150 authors and reviewers.

The preparation of The Second Report on the State of the World’s Animal Genetic
Resources for Food and Agriculture offered an opportunity to review progress made
in the implementation of the Global Plan of Action. It was a chance to re-evaluate the
opportunities and challenges facing national authorities, livestock keepers, breeders
and scientists and to identify future priorities for action.

Many countries have made progress in the establishment of the policies, pro-
grammes and institutional frameworks needed to promote the sustainable manage-
ment of livestock diversity. Many weaknesses still need to be addressed, particularly in
developing countries. Smallholder and pastoralist production systems that are home
to much of the world’s livestock diversity continue to be under a range of pressures.

A substantial proportion of the world’s livestock breeds remain at risk of extinc-
tion. The characteristics of many of them have not been adequately studied, and this
genetic wealth could be lost before it can be used for helping farmers, pastoralists
and animal breeders to meet current and future production challenges.

Knowledge gaps are still a major concern. Monitoring of trends in the size and
structure of breed populations is often inadequate, which impedes the estimation of
risk status. Threats have been broadly identified, but the detailed information that
could be used to prioritize and plan action at the national level is often lacking.

The priorities set out in the Global Plan of Action for Animal Genetic Resources
remain broadly relevant today. Many countries have prepared national strategies and
action plans for animal genetic resources, or are in the process of doing so, as a means
to translate the provisions of the Global Plan of Action into targeted activities at
country level. Nevertheless, constraints to implementation remain. The Global Plan
of Action emphasizes the importance of international collaboration as a means of
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strengthening capacity in developing countries, and recognizes the need for substan-
tial additional financial resources for animal genetic resource management. While
there have been positive developments, both collaboration and the provision of
funding still need to be strengthened.

Genetic diversity is a mainstay of resilience and a prerequisite for adaptation in the
face of future challenges. | trust that this report will help underpin renewed efforts to
ensure that animal genetic resources are used and developed to promote global food
security, and remain available for future generations.

S,

~
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/ José Graziano da Silva
FAO Director-General
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About this publication

Background

This report serves as an update of the first report on The State of the World’s Animal Genetic
Resources for Food and Agriculture (first SOW-AnGR) (see Box 1), published in 2007, which
provided the basis for the development of the Global Plan of Action for Animal Genetic
Resources,? adopted in 2007 as the first internationally agreed framework specifically tar-
geting the management of livestock biodiversity.

Box 1
The first report on The State of the World’s Animal Genetic Resources for Food and

Agriculture (2007)

The State of the World's Animal Genetic
Resources for Food and Agriculture,’ the
first comprehensive global assessment of
livestock biodiversity and its management,
was published by FAO in 2007. The report
was the outcome of an extensive reporting
and preparatory process initiated by the
Commission on Genetic Resources for Food
and Agriculture in 1999. In March 2001,
FAO invited 188 countries to submit country
reports on their animal genetic resources. The
intention was that the preparation of these
reports (in addition to providing the basis for
a global assessment) would help countries to
identify national priorities for action in the
sustainable use, development and conservation
of animal genetic resources. While countries
were provided with guidelines and a proposed
structure for their reports, the process was not
based on a standardized questionnaire.
Between 2002 and 2005, FAO received 169
country reports. These were complemented by
9 reports from international organizations? and
12 thematic studies® commissioned to address
specific aspects of animal genetic resources
management. More than 90 authors and
reviewers were involved in the preparation of the
main report. The country reports, reports from

international organizations and thematic studies,
along with subregional and regional reports
on animal genetic resources, were provided on
the CD-ROM that accompanied the report. This
material is also all available on the web site of
FAO's Animal Production and Health Division.*
The report was published in seven languages
and an “in brief” version in more than ten
languages. The report was launched at the first
International Technical Conference on Animal
Genetic Resources for Food and Agriculture,®
held in Interlaken, Switzerland, in September
2007. The conference also adopted the Global
Plan of Action for Animal Genetic Resources
and the Interlaken Declaration on Animal
Genetic Resources.

" FAO. 2007a. The State of the World’s Animal Genetic
Resources for Food and Agriculture, edited by B. Rischkowsky &
D. Pilling. Rome (available at www.fao.org/3/a-a1250e.pdf).

2 ftp:/fftp.fac.org/docrep/fao/010/a1250e/annexes/Reports from
International Organizations/IntOrganisationReports.pdf

3 ftp:/iftp.fao.org/docrep/fao/010/a1250e/annexes/Thematic
Studies/ThematicStudies.pdf

4 http://lwww.fao.org/ag/againfo/programmes/en/genetics/
first_state.html

5 http://www.fao.org/ag/againfo/programmes/en/genetics/
angrvent2007.html

' FAO. 2007a. The State of the World's Animal Genetic Resources for Food and Agriculture, edited by B. Rischkowsky &
D. Pilling. Rome (available at www.fao.org/3/a-a1250e.pdf).

2 FAO. 2007b. The Global Plan of Action for Animal Genetic Resources and the Interlaken Declaration. Rome (available
at http://www.fao.org/docrep/010/a1404e/a1404e00.htm).
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Box 2
The Commission on Genetic Resources for Food and Agriculture

With its 178 member countries, the Commission the implementation of policies and supporting
on Genetic Resources for Food and Agriculture initiatives that raise awareness and seek to solve
offers an intergovernmental forum where global emerging problems. It guides the preparation
consensus can be reached on policies relevant of periodic global assessments of the status and
to biodiversity for food and agriculture. The trends of genetic diversity, the threats facing
main objective of the Commission is to ensure genetic diversity and the measures being taken
the conservation and sustainable use of genetic to promote its conservation and sustainable use.
resources for food and agriculture and the fair The Commission also negotiates global action
and equitable sharing of benefits derived from plans, codes of conduct and other instruments
their use, for present and future generations. relevant to the conservation and sustainable use
Its work focuses on developing and overseeing of genetic resources for food and agriculture.

FAO's reports on the state of the world’s genetic resources are prepared under the guidance
of the Commission on Genetic Resources for Food and Agriculture? (see Box 2). To date, in addi-
tion to the first SOW-AnGR, two reports have been published on plant genetic resources for
food and agriculture (1998 and 2010)* and one on forest genetic resources (2014).5

Scope and contents of the report

This report addresses the sustainable use, development and conservation of animal genetic
resources for food and agriculture (AnGR) worldwide. The term AnGR here refers to the
genetic resources of mammalian and avian species used or potentially used for food and
agriculture. The report consists of the following five parts.

Part 1 provides a broad overview of livestock diversity, including the origins and history
of AnGR, the status and trends of AnGR (the state of genetic diversity as indicated by the
risk status of breed populations), the state of gene flows (movements of AnGR around the
world), the uses, roles and values of AnGR, the adaptedness of AnGR to environmental
stressors, threats to AnGR, and the influence of genetic diversity on the composition of
animal-source food products.

Part 2 discusses livestock-sector trends and how they are affecting AnGR and their man-
agement.

Part 3 discusses the state of capacity to manage AnGR, including institutional frame-
works, programmes for inventory, characterization and monitoring, breeding strategies
and programmes, conservation programmes, the use of reproductive and molecular bio-
technologies, and legal and policy frameworks.

Part 4 discusses the “state of the art” in the management of AnGR, including methods,
tools and strategies used in inventory, characterization and monitoring, breeding pro-
grammes, conservation programmes and economic valuation of AnGR.

Part 5 draws on the material presented in the other parts of the report to provide an
assessment of gaps and needs in the management of AnGR and how they can be addressed.

3 http://www.fao.org/nr/cgrfa/en/

4 FAO. 1998. The State of the World’s Plant Genetic Resources for Food and Agriculture. Rome (http://www.fao.org/
agriculture/crops/core-themes/theme/seeds-pgr/sow/en/); FAO. 2010. The Second Report on the State of the World's
Plant Genetic Resources for Food and Agriculture. Rome (http://www.fao.org/docrep/013/i1500e/i1500e00.htm).

> FAO 2014. The State of the World's Forest Genetic Resources. Rome (available at http:/Awww.fao.org/forestry/
fgr/64582/en/).
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The report serves as basis for a review and potential update of the Global Plan of Action
for Animal Genetic Resources.

The reporting and preparatory process
In April 2013, the Commission on Genetic Resources for Food and Agriculture requested
FAO to coordinate the preparation of The Second Report on the State of the World’s Animal
Genetic Resources for Food and Agriculture (second SoW-AnGR), focusing particularly on
changes that had occurred since the preparation of the first Sow-AnGR.®

The first draft of the report was prepared between January and October 2014. In
November 2014, it was submitted to the Eighth Session of the Intergovernmental Technical
Working Group on Animal Genetic Resources for Food and Agriculture (a subsidiary body
of the Commission charged with addressing issues relevant to the management of animal
genetic resources)’ for review. The first draft included Parts 1, 2, 3 and 5 of the report. At
the request of the Fifteenth Regular Session of the Commission (January 2015), a revised
draft, including all five parts, was made available for comments by members and observers
of the Commission in May 2015. The report was finalized, taking comments received into
account.

Inputs to the report
The main sources used to prepare the second SOW-AnGR were as follows:

Country reports
In August 2013, FAO invited its 191 member nations, as well as non-member nations, to
submit country reports on the management of their AnGR, using a standardized electronic
questionnaire® that had been endorsed by the Commission and finalized by the Bureau®
of the Intergovernmental Technical Working Group on Animal Genetic Resources for Food
and Agriculture. Government-appointed National Coordinators for the Management of
Animal Genetic Resources led the preparation of the reports in their respective countries.
The country-report questionnaire'® consisted of four sections:
I. Executive summary
Il. Data for updating the parts and sections of The State of the World’s Animal Genetic
Resources for Food and Agriculture
¢ Flows of animal genetic resources
e Livestock sector trends
e Overview of animal genetic resources
e Characterization
¢ Institutions and stakeholders
¢ Breeding programmes
e Conservation
e Reproductive and molecular biotechnologies

CGRFA-14/13/Report, paragraph 71 (http://www.fao.org/docrep/meeting/028/mg538e.pdf).
http://Awww.fao.org/ag/againfo/programmes/en/genetics/angrvent-1st-docs.html
http://www.fao.org/Ag/AGAInfo/programmes/en/genetics/Second_state.html
http://Amww.fao.org/Ag/AGAInfo/programmes/en/genetics/angrvent-bureau.html

1o http://www.fao.org/ag/againfo/programmes/en/genetics/documents/Sow2_CR_E.pdf
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Ill. Data contributing to the preparation of The State of the World’s Biodiversity for Food
and Agriculture"
¢ Integration of the management of animal genetic resources with the management
of plant, forest and aquatic genetic resources
¢ Animal genetic resources management and the provision of regulating and sup-
porting ecosystem services

IV. Progress report on the implementation of the Global Plan of Action for Animal Genetic

Resources — 2007 to 2013

e Strategic Priority Area 1: Characterization, Inventory and Monitoring of Trends and
Associated Risks

e Strategic Priority Area 2: Sustainable Use and Development

e Strategic Priority Area 3: Conservation

e Strategic Priority Area 4: Policies, Institutions and Capacity-building

¢ Implementation and financing of the Global Plan of Action for Animal Genetic
Resources

Country reports were received between 31 January 2014 and 22 May 2014. Comments on
the completeness and internal consistency of the reports were provided to National Coordi-
nators. Based on these comments, final versions of the country reports were submitted. The
data provided in the country reports were loaded into a database for analysis.

One hundred and twenty-eight country reports'* were received in the standardized
format — 30 from OECD countries (88 percent of OECD countries) and 98 from non-OECD
countries (61 percent of non-OECD countries). The regional breakdown of the reporting is
summarized in the Table 1. The full list of reporting countries is shown in Table 2.

Survey responses on policy and legal frameworks

Detailed questions on national-level legal and policy frameworks affecting the management
of AnGR were notincluded in the country-report questionnaire. In order to enable the respec-
tive section of the report (Part 3 Section F) to be updated, FAO conducted a separate survey on
this issue. In September 2013, National Coordinators for the Management of Animal Genetic
Resources were requested to complete an electronic questionnaire' on the legal and policy
frameworks in their respective countries. The following 46 countries provided responses:
Australia, Austria, Bhutan, Brazil, Bulgaria, Burundi, Costa Rica, Croatia, Cyprus, the Czech
Republic, the Democratic Republic of the Congo, Ecuador, Ethiopia, Finland, France, Germany,
Ghana, Guatemala, Hungary, Iraq, Italy, Jordan, Latvia, Luxembourg, Malaysia, Mauritius,
Montenegro, Namibia, Nepal, the Netherlands, Norway, the Republic of Korea, Serbia, Slovenia,
Spain, Sri Lanka, Sudan, Suriname, Sweden, Switzerland, the United Republic of Tanzania,
Thailand, the United States of America, Uruguay, Viet Nam and Zimbabwe."®

In 2013, the Commission requested FAO to prepare The State of the World's Biodiversity for Food and Agriculture, a
report focusing on interactions between the different subsectors of genetic resources for food and agriculture and on
cross-sectoral matters (CGRFA-14/13/Report) (http://www.fao.org/docrep/meeting/028/mg538e.pdf).

In 2009, the Commission agreed to a timetable and format for reporting on progress made in the implementation

of the Global Plan of Action for Animal Genetic Resources at national level (CGRFA-12/09/Report) (ftp:/ftp.fao.
org/docrep/fao/meeting/017/k6536e.pdf). The first round of reporting took place in 2012 (CGRFA/WG-ANGR-7/12/
Inf.3) (http://Awww.fao.org/docrep/meeting/026/me636e.pdf). A second round of reporting was incorporated into the
country-reporting process for the second SOW-AnGR.

http://Awww.fao.org/3/a-i4787e/i4787e01.htm
http://www.fao.org/Ag/AGAInfo/programmes/en/genetics/Second_state.html
http://Awww.fao.org/3/a-i4787e/i4787e02.htm
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TABLE 1
Regional overview of country reporting

Region Number of Number of country  Number of country Coverage
countries in the reports reports (second SoW-AnGR)
region* (second SoW-AnGR)  (first SOW-AnGR) (%)

Africa 52 41 49 79
Asia 31 20 26 65
Europe and the 29 35 2 7
Caucasus

Latin America

and the Caribbean ® = e =
Near and Middle East 14 7 9 50
North America 2 1 2 50
Southwest Pacific 15 7 12 47
Total 196 129 169 66

*The number of countries refers to the number of countries in 2014. Between 2005 (when the country reporting for

the first SOW-AnGR was completed) and 2014, Montenegro and Serbia and South Sudan and Sudan became separate
countries. For the purposes of the first SOW-AnGR, Sudan was part of the Near and Middle East region. For the purposes
of the second SOW-ANnGR, Sudan is part of the Near and Middle East region and South Sudan is part of the Africa region.

TABLE 2
List of country reports

Region' Countries

Algeria, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Comoros, Cote d'lvoire,
Democratic Republic of the Congo, Djibouti, Equatorial Guinea, Eritrea, Ethiopia, Gabon,

Africa (41) Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, Madagascar, Malawi,
Mali, Mauritania, Mauritius, Morocco,> Mozambique, Namibia, Niger, Nigeria, Rwanda,
Senegal, Sierra Leone, South Africa, Swaziland, Togo, Uganda, United Republic of
Tanzania, Zambia, Zimbabwe

Bangladesh, Bhutan, China, India, Indonesia, Iran (Islamic Republic of), Japan, Kazakhstan,
Asia (20) Kyrgyzstan, Malaysia, Maldives, Mongolia, Nepal, Philippines, Republic of Korea, Sri Lanka,
Tajikistan, Thailand, Timor-Leste, Viet Nam

Albania, Austria, Azerbaijan, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Latvia, Lithuania,
Luxembourg, Montenegro, Netherlands, Norway, Poland, Portugal, Russian Federation,
Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom

Europe and the Caucasus (35)

Argentina, Barbados, Bolivia (Plurinational State of), Brazil, Chile, Costa Rica, Cuba,
Latin America and the Caribbean (18)  Dominican Republic, Ecuador, Guatemala, Jamaica, Mexico, Paraguay, Peru, Saint Vincent
and the Grenadines, Suriname, Trinidad and Tobago, Uruguay

Near and Middle East (7) Bahrain, Egypt, Irag, Jordan, Kuwait, Oman, Sudan
North America (1) United States of America
Southwest Pacific (7) Cook Islands, Kiribati, New Zealand, Niue, Samoa, Solomon Islands, Tonga

" Note that these regions do not correspond to the usual FAO regions; see below for further explanation.
2The country report was not prepared in the standardized format and thus could not be included in the quantitative
analysis.
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Reports from regional focal points and networks
In February 2014, regional focal points and networks for the management of AnGR were
invited to provide reports (based on a standardized electronic questionnaire)'® on activities
related to the implementation of the Global Plan of Action in their respective regions. In
accordance with the reporting framework agreed by the Commission, the regional focal
points and networks were requested to highlight collaborative efforts at regional level
and indicate regional priorities for capacity-building in relation to the implementation of
the Global Plan of Action, rather than to provide a summary of national-level activities in
the region. Reports'” were received from the following regional focal points and networks:

1. the European Regional Focal Point for Animal Genetic Resources;

2. the Regional Focal Point for Latin America and the Caribbean;

3. the Animal Genetic Resources Network — Southwest Pacific; and

4. the Asian Animal Genetic Resources Network.

Reports from international organizations

In February 2014, 209 international organizations were invited to report (based on a stand-
ardized electronic questionnaire)® on their contributions to the implementation of the
Global Plan of Action for Animal Genetic Resources, in particular on any activities, pro-
grammes or projects undertaken or supported by the respective organization. Reports'
were received from the following fifteen organizations: the Arab Center for the Studies
of Arid Zones and Dry Lands (ACSAD); the African Union — Interafrican Bureau for Animal
Resources (AU-IBAR); Bioversity International; the Secretariat of the Convention on Bio-
logical Diversity (CBD); the European Federation of Animal Science (EAAP); Heifer Inter-
national; the International Atomic Energy Agency (IAEA); the International Committee
for Animal Recording (ICAR); the International Center for Agriculture Research in the Dry
Areas (ICARDA); the International Livestock Research Institute (ILRI); the League for Pas-
toral Peoples and Endogenous Livestock Development (LPP); the Nordic Genetic Resource
Centre (NordGen); Rare Breeds International (RBI); Safeguard for Agricultural Varieties in
Europe (SAVE Foundation); and the World Intellectual Property Organization (WIPO).

Thematic studies
Two thematic studies providing in-depth analysis of specific topics relevant to the manage-
ment of AnGR were prepared as part of the second SoW-AnGR reporting process:
e Ecosystem services provided by livestock species and breeds, with special consideration
to the contributions of small-scale livestock keepers and pastoralists;*°
e The patent landscape for animal genetic resources.?'

Other sources

In addition to the sources mentioned above, the second SoW-AnGR draws on a range of
literature and data sources. The latter include the Domestic Animal Diversity Information
System (DAD-IS),?2 FAO's legal database FAOLEX,?* FAO's statistical database FAOSTAT,? the
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FIGURE 1
Assignment of countries to regions and subregions in this report

I North America I Caribbean B North and West Africa Europe and M Near and Middle East ™ Central Asia B Southwest Pacific
W South America ™ Southern Africa the Caucasus B South Asia
B Central America B East Africa B East Asia

B Southeast Asia

FAO/INFOODS Food Composition Database for Biodiversity (BioFoodComp)®* and the UN
Comtrade Database.?® The analysis of DAD-IS data for Part 1 Section B of the report (Status
and trends of AnGR) was carried out in July 2014.

Regional classification of countries
The assignment of countries to regions and subregions for the purposes of the second SoW-
ANGR follows the assignment used in the first SOW-AnGR (see Figure 1). This assignment was
based on a number of considerations, including production environments, cultural factors
and the distribution of shared AnGR. Because of these various considerations, the regional
groupings do not correspond exactly to the standard FAO regions used in FAO statistics and
for FAO election purposes (although for most countries the assignment does not differ from
the standard classification).

Seven regions are distinguished, three of which are further subdivided into subregions:

e Africa (East Africa, North and West Africa, Southern Africa);

¢ Asia (Central Asia, East Asia, Southeast Asia, South Asia);

¢ Europe and the Caucasus;

e Latin America and the Caribbean (Caribbean, Central America, South America);

¢ the Near and Middle East;

¢ North America; and

¢ the Southwest Pacific.

2 http://www.fao.org/infoods/infoods/tables-and-databases/faocinfoods-databases/en/
2 http://comtrade.un.org
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Summary

About this report

The Second Report on the State of the World’s Animal Genetic Resources for Food and
Agriculture provides a comprehensive assessment of the state of livestock biodiversity and
its management. It sets out the latest available information on the origin and history of
animal genetic resources (AnGR), trends in the status of AnGR, the uses, roles and values
of AnGR, the adaptive characteristics of AnGR and threats to AnGR diversity. It presents
an overview of livestock-sector trends and their effects on AnGR and their management.
It describes the state of capacity to manage AnGR and the state of the art in methods and
strategies for their management. It reviews progress made in the implementation of the
Global Plan of Action for Animal Genetic Resources, adopted in 2007 as the first interna-
tionally agreed framework for the management of livestock biodiversity. It ends with an
assessment of gaps and needs in AnGR management.

The report draws on information provided in 129 country reports, 15 reports from inter-
national organizations, 4 reports from regional focal points and networks for AnGR man-
agement and inputs from 150 authors and reviewers. It is intended to serve as an update
of the first report on The State of the World’s Animal Genetic Resources for Food and
Agriculture, published in 2007, and focuses particularly on developments since the first
report was prepared.

Key findings

Livestock diversity facilitates the adaptation of production systems to future
challenges and is a source of resilience in the face of greater climatic variability
Livestock production systems face many challenges. The precise demands that will be
placed on the livestock of the future are difficult to predict. However, coping with climate
change, new disease challenges, restrictions on the availability of natural resources and
changing market demands will require a diverse range of AnGR. Adaptedness to harsh
conditions and resilience in the face of extreme climatic events and other shocks are likely
to be important. Potential synergies in efforts to promote sustainable AnGR management,
improve livelihoods and achieve environmental objectives need to be exploited. Appro-
priate management strategies require better knowledge of the roles, uses and values of
ANGR, particularly in the livelihoods of poor people, and better knowledge of the effects
of livestock on ecosystem functions.

The roles and values of animal genetic resources remain diverse, particularly in the
livelihoods of poor people

While livestock’s roles in the provision of some products and services are gradually being
replaced as alternative sources become more widely available, the use of livestock remains
very diverse. There is a need to understand these diverse roles and how they are changing.
This will help ensure that AnGR are well matched to the needs of livestock keepers and
society. It will also help identify potential threats to AnGR diversity arising because par-
ticular breeds are no longer valued for their former functions and may therefore face an
increased risk of extinction. Livestock’s roles in the provision of ecosystem services related
to the regulation of ecological functions, landscape management and the provision of
wildlife habitats remain under-researched and undervalued. Interest in the connection
between genetic diversity and the nutritional contents of animal-source foods for human
consumption is increasing, but this field has not yet received much research attention.
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The adaptations of specific species and breeds to specific environmental challenges
need to be better understood

The adaptive characteristics of individual breeds (e.g. ability to cope well with extremes of
temperature, restricted water supply, poor-quality feed, rough terrain, high elevations and
other challenging aspects of the production environment) have generally not been studied
in great depth. Some progress has been made over recent years in terms of expanding our
understanding of the genetics of disease resistance and tolerance, including the relative
susceptibilities of specific breeds to specific diseases. However, many reported instances of
resistance or tolerance remain anecdotal (i.e. have not been evaluated in scientific studies).
Lack of information remains the major constraint to the integration of genetic approaches
into disease-control strategies.

The world'’s livestock diversity remains at risk

The proportion of livestock breeds classified as being at risk of extinction increased from
15 percent to 17 percent between 2005 and 2014. A further 58 percent of breeds are classi-
fied as being of unknown risk status because no recent population data (from the last ten
years) have been reported to FAO. The number of breeds at risk is therefore likely to be
underestimated. Monitoring of population trends is a prerequisite for prompt and effec-
tive action to protect breeds from extinction. Erosion of within-breed diversity can be a
problem even in breeds whose total population size remains very large.

The assessment of threats to animal genetic resources needs to be improved

Action to prevent the loss of livestock diversity will be more effective if the factors that drive
genetic erosion and extinction risk are well understood. While there is considerable agree-
ment among stakeholders regarding the range of factors that can be considered poten-
tial threats to AnGR diversity, the magnitude of these threats and the ways in which they
combine to affect particular breeds in particular circumstances are often unclear. Informa-
tion provided in the country reports suggests that indiscriminate cross-breeding, economic
drivers and changing market demands, weaknesses in AnGR management programmes,
policies and institutions, degradation of natural resources (or problems with access to such
resources), climate change and disease epidemics are major threats.

Institutional frameworks for the management of AnGR need to be strengthened

While progress has been made in terms of improving the basic prerequisites for effective AnGR
management at national level (adequate physical infrastructure, effective mechanisms for
stakeholder participation, high-quality education and research programmes, good knowledge
and awareness of AnGR-related issues, and appropriate legal and policy frameworks and
capacity to implement them) many weaknesses remain, particularly in developing countries.
While a number of examples of international cooperation in research and other aspects of
AnGR management are described in the country reports, international collaboration remains
a relatively underdeveloped element of the implementation of the Global Plan of Action.

Establishing and sustaining effective livestock breeding programmes remains
challenging in many countries, particularly in the low-input production systems of
the developing world

Implementing a livestock breeding programme is a challenging task that involves a number
of different elements. Over recent years, a number of countries have made progress in terms
of putting some of these elements in place (e.g. the establishment of animal identification
and registration schemes). However, the country reports indicate that, in developing regions
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in particular, these elements do not always form part of coherent genetic improvement
programmes for the breeds concerned. Even where programmes exist, they are often of
a rudimentary nature and operate on a limited scale. A lack of adequate organizational
structures for the involvement of livestock keepers and breeders in the planning and
implementation of breeding schemes often inhibits the establishment of more effective
programmes.

Conservation programmes for animal genetic resources have become more
widespread, but their coverage remains patchy

Most countries that participated in the reporting process indicate that they now have at
least some AnGR conservation activities in place. In vitro gene banks have been established
by 64 countries and a further 41 countries are planning to do so. Many of these gene banks
are in the early stages of development and the collections often have many gaps in their
coverage of relevant breeds and populations. The coverage of in situ conservation activities
(actions that support the maintenance of livestock populations in their usual production envi-
ronments) is also incomplete. However, a diverse range of different activities are reported.
For example, countries increasingly report the development of niche markets for speciality
products as a means of increasing the profitability of potentially threatened breeds.

Emerging technologies are creating new opportunities and challenges in animal
genetic resources management

Substantial advances have been made in genomic technologies over recent years. These
technologies have improved understanding of the genetic basis of heritable traits and have
increased the efficacy of some breeding programmes. However, in global terms, the impact
of these technologies has been largely limited to certain international transboundary breeds
kept in high-input systems. Although various circumstances influence the applicability of
these tools, a primary facilitating factor is the availability of phenotypic and pedigree data.
Increasing the collection of these data is of critical importance, not only for the effective use
of genomics, but for any type of genetic improvement or conservation programme.

The impact of many livestock sector trends on animal genetic resources and their
management is increasing

The major changes that have affected the global livestock sector over recent decades —
including the rapid expansion of large-scale high-input production systems in parts of the
developing world, growing pressures on natural resources, the partial replacement of some
of livestock’s roles as alternative sources of provision become available, and changes in the
livelihood and lifestyle opportunities available to rural people — have had a substantial
impact on AnGR and their management. Countries generally report that they expect such
effects to be even greater in the coming years than they have been in the recent past.
Growth in demand for animal-source food continues to create major challenges for the
sustainable use of AnGR. South Asia and Africa are projected to become the main centres
of growth in meat and milk consumption. These are very resource-constrained regions that
are home to many small-scale livestock keepers and pastoralists and to a diverse range of
ANnGR. Other drivers of change predicted to have a major effect on AnGR management in
the coming years include climate change, technological developments and policy factors.
Keeping track of trends of this kind and identifying their potential effects on demand for
particular species and breeds and on capacity to maintain a diverse portfolio of livestock
diversity is an important part of planning the long-term sustainable management of AnGR,
both at national level and globally.
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Livestock diversity and the sustainable management of animal genetic resources are
acquiring a greater foothold on policy agendas

Despite the limited amount of time available for reporting, 129 countries submitted country
reports for use in the preparation of this report. As of May 2015, 177 countries had nominated
National Coordinators for the Management of AnGR and 112 report that they have prepared,
are in the process of preparing or are planning to prepare national strategies and action plans
for AnGR. Many countries report that they have developed legal instruments or policies tar-
geting improvements to the management of AnGR. At international level, the importance of
genetic resources for food and agriculture, including AnGR, has been highlighted in several
major initiatives and agreements (e.g. the Convention on Biological Diversity’s Strategic Plan
for Biodiversity 2011-2020 and Aichi Targets, and the draft post-2015 development goals).

What needs to be done?

Strategic priorities for action in the management of AnGR are set out in the Global Plan
of Action for Animal Genetic Resources. The analysis presented in this report suggests that
these strategic priorities remain relevant.

Efforts still need to be made to strengthen the main elements of sustainable AnGR man-

agement. Priorities include:

¢ improving knowledge of the characteristics of different types of AnGR, the production
systems in which they are kept and the trends affecting these production systems;

¢ developing stronger institutional frameworks for AnGR management, including mech-
anisms that allow for better communications among stakeholders and facilitate the
participation of livestock keepers in the planning and implementation of AnGR-related
policies and programmes;

e improving awareness, education, training and research in all areas of AnGR manage-
ment, including in the emerging fields of access and benefit sharing, ecosystem ser-
vices and climate change adaptation and mitigation;

¢ strengthening breeding strategies and programmes so as to enable full advantage to
be taken of available genetic diversity and ensure that AnGR are well matched to their
production environments and to societal needs; and

e expanding and diversifying conservation programmes, where possible combining
approaches that provide for ongoing use of livestock breeds in their usual production
environments with those that provide for backup storage of genetic material.

National strategies and action plans for AnGR provide a means of translating the provisions

of the Global Plan of Action into well-targeted activities that meet specific needs at country
level. Countries that have not yet developed a national strategy and action plan should con-
sider doing so. Countries that have already developed such instruments should ensure that
they are implemented. In many cases, improving AnGR management at national level will also
require strengthening National Focal Points for the Management of Animal Genetic Resources.
In addition to individual strategic priorities, the Global Plan of Action also addresses the ques-
tion of implementation and funding, emphasizing the need for long-term commitment and the
need to devote substantial and additional financial resources to improving the sustainable man-
agement of AnGR. Many country reports stress that lack of funding is a major constraint to the
improvement of many aspects of AnGR management. These funding gaps need to be addressed.

The Global Plan of Action also emphasizes the importance of international cooperation

in AnGR management. There is a need to strengthen global- and regional-level activities
related both to the management of shared resources (transboundary breeds) and to the
transfer of technologies and knowledge that facilitate the sustainable use, development
and conservation of AnGR.
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