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Sustaining livestock biodiversity — from assessment to action
Dafydd Pilling, David Boerma, Beate Scherf and Irene Hoffmann

Abstract. Livestock are important elements of many agro-ecosystems. Their contributions to the livelihoods of their keepers
(many of whom are among the world's poor) are often manifold — food, fibre, transport, agricultural inputs, socio-cultural roles,
etc. If well managed, livestock can also contribute to wider ecological and landscape services. Diverse roles and production
environments have, over millennia, led to the development of great genetic diversity among the world’s livestock.

Livestock biodiversity has always been dynamic, new breeds have emerged and others have disappeared as environments
and societies have changed. At present, however, production systems are changing at an unprecedented rate, driven inter alia
by surging demand, pressure on natural resources, and technological developments. This rapid change threatens livestock
diversity — 20 % of breeds are classified as at risk. It also underscores the importance of retaining a broad portfolio of genetic
resources to facilitate adaptation to new challenges — climate change and emerging diseases are among the most prominent.

Agricultural biodiversity is increasingly prominent on international agendas; its “special nature” is recognized by the Convention
on Biological Diversity which has a programme of work in this field. A key development in 2007 was the adoption of the Global
Flan of Action for Animal Genetic Resources at a conference organized by FAO. The Global Plan of Action — the outcome of an
extended international process of reporting, analysis and negotiation — covers four priority areas: characterization, inventory and
monitoring; sustainable use and development; conservation; and policies, institutions and capacity-building. The task facing

the international community is now to implement the Global Plan of Action through concrete action.

INTRODUCTION

It is increasingly recognized that the use, development and
conservation of livestock biodiversity are of great importance
to food security, rural development and the environment. The
realization that action is required to improve the management
of animal genetic resources for food and agriculture (AnGR)
is given added impetus by the urgent need to step up efforts
to meet the Millennium Development Goals and by growing
concerns about the effects of climate change on agriculture
and food production. This awareness took more concrete
form in 2007 with the adoption of the Global Plan of Action
for Animal Genetic Resources (GPA), the first internationally
agreed framework for AnGR management, and the Interlaken
Declaration on Animal Genetic Resources, through which
countries affirmed their common and individual responsibilities
with respect to these resources (FAO 2007a).

This paper describes the roles of livestock within the world’s
agro-ecosystems, with a focus on the significance of genetic
diversity. It outlines threats to AnGR and challenges facing
the livestock sector. It draws attention to gaps in capacity to
manage AnGR. Finally, it describes the development of the
GPA as a response to these challenges, and briefly outlines
some of the key future actions required to promote effective
global management of AnGR. A more detailed discussion of
the tasks facing the international community as it seeks to
implement the GPA is presented by Hoffmann et al. (2008).

ANIMAL GENETIC RESOURCES AND BREEDS

The term “animal genetic resources for food and agriculture”
or “AnGR” is used by the Food and Agriculture Organization
of the United Nations (FAO) to describe avian and mammalian
species that are used, or are potentially of use, for agriculture
and food production. These species are also described as
“livestock”. A total of 37 species are currently included in
FAO’s Global Databank for Animal Genetic Resources
(http://fao.org/dad-is). AnGR encompass the individuals and
populations within these species, as well as genetic material
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(semen, oocytes, embryos, etc.) which may exist outside
the living animals. Aquatic species (wild and farmed), and
in places wild terrestrial animals, are also important sources
of food for human populations. However, management and
policy challenges for these species are very different from
those affecting livestock; they are therefore excluded from
the definition of AnGR.

AnGR diversity is generally discussed in terms of breeds.
However, it has proven difficult to establish a definition of
the term “breed” that is applicable throughout the world.
FAO uses the following definition, which acknowledges the
ambiguities inherent in the term:

“Either a subspecific group of domestic livestock with
definable and identifiable external characteristics that enable
it to be separated by visual appraisal from other similarly
defined groups with the same species, or a group for which
geographical and/or cultural separation from phenotypically
similar groups has led to acceptance of its separate identity.”
(FAO 1999).

This difficulty has to be borne in mind. Nonetheless, it can
be argued that given current levels of knowledge, the concept
of the breed is often the best available basis for decision-
making (FAO 2007b). The diversity of breeds or distinct
populations that have developed in distinct environments,
and have been able to survive, produce and reproduce within
these environments, provides a useful proxy for diversity in
the traits and functions of importance. Breed diversity does
not, however, represent the whole picture of genetic diversity
within a livestock species. It is important that within-breed
diversity is also considered.

THE ORIGINS OF AnGR DIVERSITY

The origins of our most important livestock species lie in the
“agricultural revolution” of the early Neolithic. Goats, for
example, are thought to have been first domesticated in the
Zagros Mountains of the Fertile Crescent around 10,000 years
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before present (Zeder and Hesse 2000). Cattle, sheep, pigs,
chickens, donkeys, horses, llamas, alpacas and dromedaries
were all domesticated at least 6,000 years ago. Molecular
genetic and archaeological evidence is gradually providing a
fuller picture of the domestication process (Zeder et al. 2006).

As livestock populations spread from their centres of
domestication, as a result of human migration, trade and
conquest, they encountered new ecological conditions. As
societies developed and diversified, new demands were
placed on livestock, and knowledge and skills in husbandry
and breeding were accumulated. The natural and human-
controlled selection that accompanied these processes led to
the development of great genetic diversity among the world’s
livestock. The situation was never static, breeds emerged,
mixed and disappeared over time, but diversity prevailed.

THE USES AND VALUES OF AnGR

Livestock production (meat, milk, eggs, fibres, hides, etc)
accounts for 40 % of the value of world agricultural output
(FAO 2006a). In some developing countries, its contribution
is particularly important. In Mongolia, for example, livestock
production is reported to account for almost 90 % of
agricultural gross domestic product (GDP) and almost 30 %
of total GDP (CR Mongolia 2004) However, raw economic
figures do not capture the full significance of livestock
production to economies and livelihoods around the world.
One important consideration is the prevalence of livestock
keeping among the world’s poor. Precise data are difficult to
obtain, but it is clear that there are many hundreds of millions
of poor livestock keepers (Thornton et al. 2002; IFAD 2004).
Also important are the many livestock products and services
that are not commoditized and are difficult to quantify. At
the household level, functions may include (in addition to
supplying the above-mentioned products) providing inputs to
crop production (draft and manure), fuel, transport, a basis
for social networking and cultural activities, a means of
accumulation (savings and insurance), and recycling waste
products. In many cases, it is this potential for fulfilling
multiple roles, which makes livestock particularly valuable
assets for poor people. Multiple roles and combinations of
roles, and diverse production conditions, require diverse
animals. It is important that this requirement is not overlooked
in the planning of livestock development interventions for
smallholder systems.

Livestock also provide a number of wider ecological services.
It has always been the case that animals, including in recent
millennia domesticated animals, have contributed to the
functioning of the ecosystems of which they form a part —
nutrient cycling, seed dispersal, etc. Today, there is growing
awareness among those involved in conservation management,
of the potential for managing grazing livestock specifically
to sustain wildlife habitats and promote biodiversity. Some
plant species thrive under grazing pressure, others are unable
to survive in grazed habitats, while others are able to thrive
if grazing is avoided during growing periods. As such, it is
possible to use managed grazing to control the distribution
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of plants in accordance with conservation objectives (Harris
2002; Small 2004). The grazing behaviours required are
sometimes very specific, and the animals involved often have
to be able to thrive in relatively harsh environments. The
existence of a wide range of breeds with a range of adaptations
increases the options available for conservation grazing.

To highlight the potential contribution of diverse AnGR
to meet conservation objectives is not to ignore some
serious environmental problems associated with livestock
production. Prominent among these concerns are greenhouse
gas emissions from ruminant livestock, deforestation to
make way for grazing or feed production, and the pollution
of aquatic environments with livestock wastes (FAO 2006a).
Developing production systems that are more environmentally
sustainable is one of the most pressing challenges facing the
livestock sector worldwide.

The value of AnGR diversity goes beyond benefits derived
from current uses. So-called “option values” also need to
be considered (Roosen et al. 2005). Breeds that are of little
practical use today may prove very valuable under future
conditions. One example of a breed that was once in danger of
extinction but is now widely used in commercial production is
the Lleyn sheep of the United Kingdom. Another example is
the Piétrain pig of Belgium, now used in many cross-breeding
programmes, which almost became extinct during the Second
World War (Vergotte de Lansheere et al. 1974). Animal health
is a field in which the importance of AnGR diversity for future
production is increasingly recognized, as new diseases emerge
and the current disease management strategies are threatened
by the spread of resistance to drugs and pesticides among
pathogens and disease vectors. Numerous studies have shown
that particular breeds show unusually high levels of resistance
or tolerance to economically important health problems,
including trypanosomiasis, gastro-intestinal nematodes, tick
burden and various tick-borne diseases (see for example:
Claxton & Leperre, 1991; Mattioli et al. 1995; Baker, 1998,
Glass et al. 2005). A well-known example is the Red Maasai
sheep of East Aftica, which is noted for its resistance to
the stomach worm Haemonchus contortus (Baker, 1998).
Unfortunately, pure-bred populations of this breed are now
difficult to find. In addition to the examples recorded in the
scientific literature, many other breeds are reported to show
resistance to specific diseases but have not been subject to
controlled investigations (FAO 2007b).

Providing options for the future is one of the main motivations
for conserving breeds that are under threat. The importance
of retaining a wide portfolio of AnGR (and of better
understanding their characteristics) as a basis for adapting the
production systems of the future is underlined by the prospect
of global climate change over the coming decades.

THE STATUS OF AnGR

The most comprehensive source of information on the
size and structure of livestock breed populations is FAQO’s
Global Databank for Animal Genetic Resources. More than
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7,600 breeds are currently recorded. More than 1,000 are
“transboundary” breeds (reported from more than one country)
—areflection of the interdependence of countries in the use of
AnGR.

Among recorded breeds, 9 % are already extinct, and 20 % are
classified as at risk. For a further 36 %, risk status is unknown
because of a lack of data. Recent trends in risk status present a
mixed picture. Between December 1999 and January 2006, 60
breeds moved from the “at risk” to the “not at risk” category.
However, almost as many (a total of 59) moved into the “at
risk” category. More worrying is the ongoing loss of breeds;
62 extinctions were recorded during this period — amounting
to almost one per month.

It is important to recognize that an assessment based on breed
population size does not fully describe the state of genetic
diversity. Genetic dilution as a result of uncontrolled cross-
breeding — a major threat to AnGR diversity — is not captured.
Risk status figures also do not reveal the high levels of
inbreeding that may arise, even within breeds that have large
populations, as a result of the heavy use of a few popular sires.

THREATS TO AnGR

The rapid changes currently affecting livestock production
systems present a threat to many breeds. The rapid rise in
demand for food of animal origin which is occurring in many
parts of the developing world is a major driver of change; other
drivers include the changing structure of the food processing
and retail industries, food safety considerations in longer food
chains, technological developments, environmental factors
(ecosystem degradation, climate change) and changing policy
pressures. Traditional production systems, home to much of
the world’s AnGR diversity, are often being marginalized
or transformed, and the associated knowledge lost. Small-
scale producers may be driven into money economies under
unfavourable terms, or crowded out of existing markets. The
need to increase production means that local animals are often
replaced by, or crossed with, exotic breeds. Mechanization is
tending to displace draught animals (although animal power
is increasingly important in parts of Africa). The natural
resources (particularly grazing land and water) on which
small-scale producers depend are often under threat. Such
problems involve political and institutional factors — lack
of access or a lack of equitable arrangements for the use of
resources — as well as physical loss.

The outcome of these processes is that the world’s supply of
animal products is increasingly based on a narrow range of
breeds — those that are profitably utilized in today’s high external
input production systems. Clearly, it is not possible, nor is it
desirable, that livestock production systems should be preserved
unchanged. There is, however, a need to be aware that valuable
genetic resources will be lost if no remedial action is taken.
Unfortunately, inappropriate policies (e.g. subsidies favouring
large-scale production) (Drucker ef al. 2006) and management
strategies (e.g. uncontrolled cross-breeding) remain among the
factors contributing to genetic erosion (FAO 2007b).
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Acute events, such as natural or human-induced disasters and
disease epidemics, are also a threat, particularly to breeds
confined to limited geographical areas. In the case of disease
outbreaks, control measures (mass culling) may constitute
a bigger threat than the disease itself. Recent outbreaks of
avian influenza in Asia have resulted in the slaughter of
tens of millions of birds (Rushton ef al. 2005); the effect on
AnGR is unquantified (Hoffmann 2007). Better recorded was
the impact of the 2001 outbreak of foot-and-mouth disease in
the United Kingdom. A number of sheep and cattle breeds
were quite seriously affected in terms of population size.
The endangered Whitebred Shorthorn cattle and Whitefaced
Woodland sheep saw a decline of 21 % and 23 %, respectively,
in the number breeding females during 2001 (Roper 2005).
In the case of disasters and emergencies (droughts, armed
conflicts, etc.), measures implemented in the aftermath of the
event, particularly the restocking of livestock populations,
can have serious implications for AnGR diversity, and for
livestock based livelihoods, if they are not well planned
(FAO 2006b).

THE STATE OF CAPACITY

The reporting process which underpinned the preparation of
The State of the World’s Animal Genetic Resources for Food
and Agriculture (SOW-AnGR) (FAO 2007b) provided an
overview of global capacity to manage AnGR (see below
for a further description of the process). In many countries,
particularly  developing countries and countries with
economies in transition, capacity to manage AnGR remains
weak. There is a shortage of trained personnel, and technical
and institutional resources are often inadequate.

Conservation programmes for threatened breeds are limited.
Many countries (48 %) reported no in vivo conservation
schemes (measures that involve the maintenance of live
animals and which may include farm parks, protected areas, or
support for livestock keepers to maintain breeds in their usual
production environments). Similarly, 63 % reported no in
vitro programmes (conservation of genetic material in liquid
nitrogen). Moreover, the effectiveness of existing programmes
is often difficult to assess (ibid.). Conservation measures are
much more widespread in Europe and in North America than
in other regions. Note that the SoW-AnGR reporting process
extended over several years, and may in itself have stimulated
conservation efforts. It is therefore possible that these figures
have improved to some extent.

Structured breeding programmes are a key means to increase
output and product quality, improve productivity and cost
efficiency, and support the conservation and sustainable use of
specific breeds. However, throughout much of the developing
world the impact of such programmes is very limited.

Another finding of the SoW-AnGR is that the policy and legal
frameworks necessary to promote and enable the sustainable
management of AnGR are often lacking. Moreover, even
where good laws and policies exist on paper, they may not
be implemented.
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At present, much of the world’s AnGR diversity is maintained
by the farmers and herders of developing countries. This
ongoing use allows for continued development and co-
evolution of breeds with their production environments. It
also helps to ensure that resources remain available for future
use by the wider livestock sector. The role of these, often poor
and politically marginalized, livestock keepers in maintaining
genetic diversity should not be overlooked.

THE POLICY RESPONSE - GLOBAL EFFORTS
TO PROMOTE THE WISE MANAGEMENT OF AnGR

Throughout this paper, attention has been drawn to the many
challenges facing the livestock sector — surging demand,
poverty, climate change, threats to livestock-based livelihoods,
emerging animal health problems, environmental degradation
— in addition to the loss of livestock biodiversity. All are
influenced by policy developments in many sectors, and at
national, regional and global levels. It is beyond the scope of a
short paper to offer a comprehensive account of policy matters
that influence the management of AnGR. Indeed, much work
remains to be done to provide a clearer understanding of these
issues, and to ensure that as policy across all relevant sectors
evolves, the needs of AnGR are not neglected. The objective of
the following paragraphs is, therefore, merely to describe how
growing policy-level interest in AnGR has been translated into
an internationally agreed framework to promote the sustainable
use development and conservation of AnGR.

Since the 1960s, FAO has worked on genetic resources
for food and agriculture. Initially, it concentrated on plant
genetic resources, but since 1990, it increasingly developed
work in the area of AnGR. The Commission on Genetic
Resources for Food and Agriculture (CGRFA) is a permanent
intergovernmental forum, and currently has 168 countries,
plus the European Community, as members. It has developed
several international agreements, voluntary undertakings and
codes of conduct, to promote and facilitate wise management,
and access and benefit-sharing of genetic resources. The
CGRFA has two subsidiary bodies: the Intergovernmental
Technical Working Group on Plant Genetic Resources and
the Intergovernmental Technical Working Group on Animal
Genetic Resources. The CGRFA coordinates its efforts with
the Convention on Biological Diversity (CBD).

International concerns about agricultural biodiversity were
also reflected in the decision of the Conference of the Parties
(COP) to the CBD, at its Third Meeting in 1996, to instigate
a programme of work in this field. The objectives of this
programme were set out in COP Decision I11/11 as follows:

“First, to promote the positive effects and mitigate the negative
impacts of agricultural practices on biological diversity in agro-
ecosystems and their interface with other ecosystems; second,
to promote the conservation and sustainable use of genetic
resources of actual or potential value for food and agriculture;
and third, to promote the fair and equitable sharing of benefits
arising out of the utilization of genetic resources.”

BIODTIVERSITY

The SoW-AnGR process and the Global Plan of Action

The Global Plan of Action for Animal Genetic Resources (GPA)
(FAO 2007a) is the outcome of a long process of reporting,
analysis and negotiation. In 1999, the CGRFA requested FAO
to coordinate the preparation of a country-driven report on the
state of the world’s AnGR. In addition to its technical content,
the SoW-AnGR process was to encompass the identification
of strategic priorities for action (SPAs) in the field of AnGR.
In 2001, FAO invited all member countries to submit reports
describing the state of AnGR and capacity to manage them at
national level. By December 2005, 169 country reports had
been received. These reports, along with nine submissions
from international organizations, 12 commissioned thematic
studies, FAO’s Domestic Animal Diversity Information
System, and the wider scientific literature, were the key
resources used to prepare the technical report.

In line with the country-driven character of the SoW-AnGR
process, a set of SPAs was distilled from the country reports
by the FAO Secretariat, and assembled into a coherent draft
document which also took into account the conclusions of various
consultations, studies and expert meetings. The draft was reviewed
by the Intergovernmental Technical Working Group on Animal
Genetic Resources in December 2006 (FAO 2007c). Following
further revision of the draft, the CGRFA at its Eleventh Meeting
in June 2007 decided to proceed with the negotiation of a global
plan of action based on the SPAs, with the intention that it should
be adopted at the first International Technical Conference on
Animal Genetic Resources for Food and Agriculture, to be held
in Interlaken, Switzerland, in September 2007 (FAO 2007d). In
parallel, the technical SoW-AnGR was drafted, reviewed and
finalized, ready for launch at the conference.

The Interlaken Conference and the adoption of the GPA,
the first international framework for AnGR adopted by an
intergovernmental forum, although not legally binding,
represented a milestone for the livestock sector. The GPA
is a building block for international efforts to enhance the
management of agricultural biodiversity as a whole, and will
contribute to the implementation of the CBD’s Programme
of Work in this field. It offers a means to increase the overall
effectiveness of national, regional and global efforts to
promote the sustainable use, development and conservation
of AnGR. The GPA includes 23 Strategic Priorities, which
cover: characterization, inventory and monitoring of trends
and associated risks; sustainable use and development;
conservation; and policies, institutions and capacity-building.

The conference also adopted the Interlaken Declaration on
Animal Genetic Resources. The Declaration recognizes that the
wise management of AnGR will make a significant contribution
to achieving the Millennium Development Goals. It notes the
ongoing loss of livestock breeds and calls for prompt action
to conserve breeds at risk. It acknowledges that maintaining
AnGR diversity is essential to enable the livestock sector to
meet current and future production challenges resulting from
changes in the environment, including climate change; to
enhance resistance to diseases and parasites; and to respond to
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changes in consumer demand for animal products. It recognizes
the enormous contribution that farmers, pastoralists, animal
breeders and indigenous communities have made, and continue
to make, to the sustainable use, conservation and development
of AnGR. By adopting the Declaration governments have
committed themselves to implementing the Global Plan of
Action, and to facilitating access to AnGR and ensuring the fair
and equitable sharing of the benefits arising from their use.

The Interlaken Declaration tecognizes that the main res-
ponsibility for implementing the GPA rests with national
governments. Countries committed to the implementation of the
GPA will have to develop or strengthen national measures for
the characterization, monitoring, conservation and development
of AnGR. This is likely to require designating clear institutional
responsibilities for the management of AnGR, setting strategic
priorities for conservation and breeding goals, developing
national action plans or strategies, and mainstreaming the aims of
the GPA into existing livestock, environmental and agricultural
policies and programmes. At the international level, FAO,
through the CGRFA, will develop measures to assist developing
countries in the implementation of the GPA, including through
the development of technical guidelines and the mobilization of
financial resources. The CGRFA, within the context of its Multi-
year Programme of Work, will review international policies of
relevance to AnGR, including measures to facilitate access to
AnGR and the fair and equitable sharing of benefits arising from
their use. Additionally, the provisions of the GPA regarding the
identification of breeds at risk and the development of regional or
global ex situ back-up systems require further development.

CONCLUSIONS

There are many reasons to value livestock biodiversity. It
provides diverse products and services to humankind, and
supports the livelihoods of many of our planet’s poorest and
most marginalized citizens. It offers options for the future in a
rapidly changing world. It is the product of thousands of years of
human endeavour and millions of years of natural selection. It is,
however, under threat. The GPA and the Interlaken Declaration
represent an acknowledgement on the part of the world’s
governments that a “hands-off” attitude to the management of
AnGR is unacceptable. The task now facing the international
community is to implement the GPA through concrete action.

The views expressed in this publication are those of the
authors and do not necessarily reflect the views of the Food
and Agriculture Organization of the United Nations.
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